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The medical education curriculum is traditionally 
designed to educate the students about the 
fundamentals of basic and clinical medical sciences.  
For centuries, the educational curriculum has 
produced excellent physicians. With increasing focus 
on healthcare delivery over the past few decades, 
physicians have learned that while traditional 
education has successfully made outstanding 
clinicians, it has failed to prepare them for healthcare 
delivery challenges.  As a result, healthcare 
executives worldwide have filled the vacuum in 
healthcare leadership.  According to a recent survey, 
less than 5% of healthcare chief executive officers in 

1
the US are physicians .  It has been increasingly 
recognized that the healthcare business differs from 
other markets as it involves empathy for ailing 
humanity.  There has been an increasing number of 
physicians who feel less satisfied with their jobs.  
Unless and until physicians are part of the decision-
making processes in healthcare delivery, we will 
continue to have a dilemma of unsatisfied physicians 
and patients.  In my opinion, the fundamental flaw of 
current medical education is that it does not educate 
medical students about basic leadership principles.  
To meet the needs of twenty-first-century healthcare, 
we need physicians who can provide excellent 
clinical care to our patients and possess the ability to 
navigate the increasingly complex landscape of 
healthcare and lead the unmet needs of healthcare 
delivery.  In short, we are producing physicians, 
while the world needs physician leaders.  I would 
argue that physicians already possess innate needs for 
leadership.  Integrity is the cornerstone of leadership, 
and society considers physicians to have the highest 
degree of integrity among all educated professionals. 
After all, the community members trust us with the 
decisions that impact their lives and health! 

Physicians, by nature, are empathic people and bring 
out the humanistic side of leadership. Our patients, 
their families, and society trust us to make decisions 
for their health.  It is only natural to consider 
physicians leading the way in ensuring concise and 
impactful healthcare delivery.  While the traditional 
medical system was structured in a hierarchical 
manner, modern-day health systems increasingly rely 
on teamwork, where every healthcare team member 
is an asset and treated with the same degree of respect.  
The healthcare teams include physicians, nurses, 
physical therapists, occupational therapists, and 
pharmacists, among many other allied healthcare 
practitioners. In general, physicians are considered 
leaders of healthcare teams. Physicians of the current 
day and age need to work with other healthcare team 
members effectively to deliver the best possible care 

2to their patients .  Physicians in leadership roles must 
collaborate with hospital administrators to ensure a 
conducive professional environment where 
physicians and patients can feel safe and satisfied.  
We need to train future physicians in the basic 
p r inc ip les  o f  l eadersh ip  wi th  prac t ica l  
communication skills. The next question is, how do 
we achieve this goal? We need to include leadership 
education in the medical school curriculum.  To make 
it effective, we should not grade students in this 
course. In my medical school years, I felt that any 
system requiring examinations or grades was a 
burden.  We do not want to increase the burden on 
already “studied-out” medical students. The 
leadership course should be more of an optional, fun 
activity so that only those students who are interested 
in pursuing leadership roles in their careers can be a 
part of it.   We should also ensure that for the 
interested students, there are ample resources for 
leadership education. It should include lectures on 
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leadership essentials, conversations with healthcare 
leaders, and shadowing healthcare executives to 
understand the scope of the healthcare issues we face 
and the soft skills required to handle these 
complicated dilemmas.  We should carefully analyze 
this leadership curriculum's impact on medical 
students' careers and then make modifications as 
deemed necessary. We should encourage an 
environment where leadership courses are more in 
the format of open dialogue, where students can ask 
questions without any fear.  We have an excellent 
opportunity to train a crop of physician leaders of the 
future who will not only be able to provide excellent 
clinical care to our patients but also lead the process 
of healthcare delivery in healthcare systems of the 
future!
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Introduction

Neuroendovascular management of intracranial 
aneurysms is a minimally invasive technique. Since 

its introduction, it has replaced more invasive surgical 
1clipping of the same aneurysms.  However, aneurysms 

with wide necks are not amenable to conventional endo-
vascular coil placement due to high risk of coil protru-
sion into the parent vessel. Balloon remodeling technique 

2
(BRT), initially described by Moret et al.  in 1994, 
offers an alternative solution for the endovascular coiling 
of such cerebral aneurysms, and ever since then its 
usage has been on the rise. Commonly used acronyms 
for this technique include; BRT (Balloon Remodeling 

3Technique),  BACE (Balloon-assisted Coil Emboli-
4 5,6

zation)  and BAC (Balloon-assisted Coiling).

Historically, wide neck cerebral aneurysms are defined 
as those in which the neck of an aneurysm is ³4 mm, or 

2,3,7when the dome to neck ratio is £2.  Briefly, BRT is 
performed using a non-detachable balloon that is infla-
ted intermittently in front of the neck of an aneurysm 
at the time of each coil placement. The inflated balloon 
allows easy configuration of the coils inside the aneu-
rysm dome and prevents their displacement into the 
parent vessel. It is removed at the end of the coil place-

4,8 
ment procedure.

Safety and Efficacy of Balloon Remodeling Technique for Treating Cerebrovascular 
Aneurysms

1 2 3 4Qasim Bashir,  Faisal Farooq,  Asim Ishfaq,  Javed Iqbal,

Abstract 

Objective: To assess the safety and efficacy of Balloon remodeling technique (BRT) for coil placement in 
Pakistani patients with wide neck cerebral aneurysms.

Method: This study included a total of 39 patients (23 females and 16 males) treated with BRT for 44 cerebral 
aneurysms over a period of six years, at Hameed Latif Hospital, Lahore. Characteristics of aneurysms were 
analyzed, and complications, occlusion rates, and outcomes were ascertained for relevant comparisons with 
the available literature on Balloon Remodeling Technique.

Results: Overall, 35 (79.5%) patients presented with ruptured aneurysms and 37 of the 44 aneurysms 
(84.1%) were located within the anterior circulation.  The remodeling technique was successful in achieving 
complete or near complete occlusion of 39 of total 42 treated aneurysms (92.9%). Two procedures were 
aborted due to intraoperative complications. The rate of technical success achieved was 95.4%. Treatment 
related complications were seen in four cases (9.5%) and included intra-procedural aneurysmal ruptures and 
thromboembolic phenomena.

Conclusion: Balloon Remodeling Technique can achieve high rates of aneurysm occlusion with low rates of 
complications and is a good option for treatment of both ruptured and unruptured wide neck cerebral 
aneurysms in our population.
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Coil placement with BRT offers a higher rate of aneu-
rysm occlusion and anatomic efficacy, offering at the 
same time a similar safety as the standard endovascular 

9coiling.  This technique is frequently used in the treat-
6,8,10ment of both ruptured and unruptured aneurysms.  

Over the years, in addition to being employed for side-
wall aneurysms, this technique has also been used to treat 
aneurysms with complex origins, such as bifurcation 

3,6or basilar apex aneurysms.

Efficacy of BRT is judged from the aneurysm occlusion 
rates, whereas its safety from the rates of complications, 

6,8,10as well as post-operative morbidity and mortality.  
Most common complications encountered in BRT 
include thromboembolic and hemorrhagic phenome-

9,11-14
non.  Previous BRT studies have reported 2.1 to 
7.7% rates of hemorrhagic, whereas 4.5 to 7.1% rates 

8,10,15
of thromboembolic phenomenon.

This technique has only recently seen the doors to this 
country and studies indicative of its application in 

16
Pakistan have been lacking.  Our initial experience 
from four patients that underwent BRT in the same 

16
setting was reported in our previous study.  The objec-
tive of present study is to establish the safety and efficacy 
of this technique in Pakistani population by presenting 
the findings of our data of six years, with relevant com-
parisons of our outcomes with those reported in other 
BRT studies.

Material and Methods

Approval for this retrospective study was granted by 
the institutional ethical review committee of Hameed 
Latif Hospital, Lahore. Using OpenEpi (version 3.0), 
a minimum sample size of 39 was considered to be 
appropriate with a confidence interval of 95%. A retro-
spective review of the patient medical records, procedure 
notes, and angiograms was performed to collect data 
on patient demographics, degree of aneurysm occlusion, 
and any procedural complications (Table 1). A total of 
39 patients harboring 44 wide neck cerebral aneurysms 
were selected. These patients had received treatment 
with BRT between December, 2013 to June, 2020, in 
the dedicated neuroendovascular angiographic suite 
of Hameed Latif Hospital, Lahore.

The inclusion criteria were that the patients should have 
been diagnosed with ruptured or unruptured wide neck 
cerebral aneurysm via cerebral CT angiography, must 
have been selected for neuroendovascular treatment 
with BRT via a consensus among institutional multi-

disciplinary team, comprising of neurology, neurosurgery, 
and neuroendovascular surgery departments, should 
have no history of bleeding diathesis or thrombophilia, 
and no history of any previous aneurysm treatment.

The degree of aneurysm occlusion was defined using 
a modified three-point scale comprising complete 
occlusion, near-complete occlusion (neck remnant), 

(7,17)
and incomplete occlusion (aneurysm or sac remnant) . 
An aneurysm was graded as wide neck if the neck was 
4 mm or greater and/or fundus-to-neck ratio <2.0 on 

(2,3,7)digital subtraction angiography . Cerebral aneurysms 
were broadly classified based on their location (basilar 
apex, other posterior fossa locations, anterior cerebral 
artery (ACA), anterior communicating artery (Acom), 
middle cerebral artery (MCA), or internal carotid artery 
(ICA)) and geometry i.e. originating either from a side 
wall or bifurcation/trifurcation (Table 2). None of the 
patients received pre-procedure antiplatelet therapy.

Statistical calculations were performed using SPSS 
version 21 (IBM, Chicago, IL, USA). Specific variables 
that were analyzed included age, gender, aneurysm 
location, aneurysm size, use of BRT, and aneurysm 
rupture status. Additional patient data collected included 
degree of aneurysm occlusion after coil placement 
and BRT related complications (i.e. thromboembolic 
events & ruptures).

All procedures were performed by using transfemoral 
access in a dedicated single plane Toshiba Japan Infinix 
8000 Angiography suite under general anesthesia after 
obtaining informed patient consent. Briefly, after rou-
tinely obtaining femoral access using a 6F introducer 
sheath, all patients were administered 5000U of intra-
venous heparin followed by measurement of activated 
clotting time (ACT) after 10 minutes post administration. 
An additional 1000U bolus of intravenous heparin was 
administered every hour for the duration of the proce-
dure. The systemic heparinization was adjusted to 
maintain the ACT between 250-300 seconds. Various 
6Fr guiding catheters were used in our patients (Chape-
rone, Microvention, Tustin, CA, USA; Primum MPC, 
PendraCare International, Leek, Groningen, The Nether-
lands) and depending upon the aneurysm location, 
they were placed either in the ipsilateral internal carotid 
or the dominant vertebral artery. Both the microcatheter 
and the balloon catheter were coaxially placed through 
the guide catheter. HyperForm, HyperGlide (Medtronic, 
Minneapolis, MN, USA), Ascent (Cerenovus, Irvine, 
CA, USA), Sceptor C, and Sceptor XC (Microvention, 
Tustin, CA, USA) remodeling balloons were used (Table 
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1). In sidewall aneurysms, the balloon was placed 
directly across the neck of the aneurysm (Figure 1-2). 
In bifurcation aneurysms, such as basilar apex and 
carotid terminus aneurysms, a longer balloon length 
was used and balloon inflated sufficiently to completely 
cover the aneurysm neck. Balloons were inflated for 
initial framing of the coil, to prevent prolapse of the 
coil into the parent vessel, and for dense packing of the 
last coil. The balloons were removed after procedure 
was completed. Both balloon inflation and deflation 
were performed under direct fluoroscopic visualization 
to ensure that there was no over inflation or migration 
of the coil out of the neck before detachment. Control 
angiography runs were routinely obtained after each 
coil deployment to assess residual filling in an aneurysm 
and identify any thrombus formation adherent to the 
coil mass or within the parent vessel adjacent to the 
aneurysm neck. If thrombus formation was noted, an 
immediate ACT was measured followed by a loading 
dose of intravenous Tirofiban (4cc×25mcg=1mg). Post 
procedure, the groin sheath in such patients was sutured 
to the skin and attached to continuous non-heparinized 
saline infusion usually at 0.10mcg/kg/min for 8-12 hours. 
All patients were extubated in the neuroangiography 
suite and then monitored in intensive care unit for a 
minimum of 24 hours.

Results

The remodeling technique was performed in 39 patients 
(mean age 45.2 ± 11.9) harboring 44 aneurysms. Of the 
44 aneurysms, 37 (84.1%) were located within the ante-
rior circulation. Morphologically, 26 (59%) aneurysms 
originated from a sidewall and the rest (40.9%) from 
either a bifurcation or a trifurcation (Table 2). Majority 
of the aneurysms were ruptured (79.5%). (Table 1). 
Technical success was achieved in 42 of the 44 (95.4%) 
aneurysms and the BRT failure rate was 4.6% (Table 
3). In two of the 44 patients, the procedure was aborted 
because one of them had a wider than calculated aneu-
rysm neck, and thus making BRT impossible, whereas 
the other patient experienced worsening of the feeding 
artery spasm upon introduction of the micro-catheter 
and the balloon catheter.

The initial rates of aneurysm occlusion, as seen on post-
procedure angiograms, were complete occlusion in 17 
(40.5%) patients, near-complete in 22 (52.4%) patients, 
and incomplete in 3 (7.1%) patients (Table 3). The 
remaining three incompletely occluded aneurysms had 
progressed to complete occlusion at 6 months as ascer-

tained by MR angiography.

Of the 42 aneurysms successfully treated with BRT, 
treatment related complications were seen in four pro-
cedures (9.5%). There were two instances of aneurysm 
rupture during coil placement in two patients, and 
thromboembolic phenomena requiring intravenous 

Tirofiban in two others. Post procedure, no new deficits 
were identified in any of the four patients.
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Table 1:  Patient Demographics

Total Patients 39
Total Aneurysms 44
Mean Age (years) 45.23 ± 11.96
Gender Femle                             23

Male      16
Indications A. Ruptured:

SAH   31
ICH       4

B. Un-ruptured:
Headache                     3
Aneurysm re-growth   1

Balloon Used Hyper Glide  19
Hyper Form   09
Ascent Occlusion             05
Scepter C                          05
Scepter XC                      01

SAH= Subarachnoid Hemorrhage, 
ICH = Intracerebral Hemorrhage

Sidewall Aneurysms
(n=26)*

Bifurcation/Trifurcation 
Aneurysms (n=18)*

Paraophthalmic ICA                                1 (3.8) ACA-Acom junction                  4 (22.2)

Supraclinoid ICA                              7 (26.9) MCA trifurcation                             2 (11.1)

Paraclinoid ICA                                1 (3.8) MCA bifurcation                            8 (44.4)

Cavernous ICA                                 1 (3.8) Vertebral Artery-
PICA junction                           

1 (5.5)

ACA                                                 1 (3.8) PCA-SCA junction                          1 (5.5)

Acom                                             5 (19.2) Basilar apex                                      1 (5.5)

MCA 5 (19.2) Carotid Terminus 1 (5.5)

PCA                                                  1 (3.8)

Fetal PCA/Pcom 1 (3.8)

Pcomm                                             2 (7.7)

Vertebral Artery 1 (3.8)

Table 2:  Aneurysm Morphology & Locations (N=44)

*Data are number of patients. Numbers in parenthesis are 
percentages.
ACA = anterior cerebral artery, Acom = anterior 
communicating artery, ICA = internal carotid artery, 
MCA = middle cerebral artery, PCA = Posterior cerebral artery, 
Pcom = posterior communicating artery, 
PICA = posterior inferior cerebellar artery, SCA = superior 
cerebellar artery



Fig-1: A 48-year-old female with ruptured right 
supraclinoid ICA aneurysm. (a) Right carotid angio-
graphy showing a saccular inferiorly directed supra-
clinoid ICA aneurysm with a distal sac attached to a 
stem. BRT was thought appropriate to completely 
occlude the stem without smaller coils protruding into 
the parent ICA. (b) Road map image showing micro-
catheter tip within the aneurysm and last coil being 
deployed with inflated balloon mounted microcatheter 
across the aneurysm neck. (c) Post Balloon-Assist 
Coil placement, complete obliteration of the aneurysm 
achieved without compromising the fetal right posterior 
cerebral artery origin.

Fig-2: A 50-year-old male with ruptured fetal left 
posterior cerebral artery aneurysm. (a) Note inferiorly 
directed relatively wide neck aneurysm. At this location 
with no proximal bridging, at times the last few coils 
can protrude into the parent vessel. (b) Native image 
showing distal marker of the microcatheter within the 
aneurysm dome and two markers of the balloon micro-
catheter across the aneurysm neck. (c) Road map Image 
showing coil placement in progress with balloon inflated. 
(d) Post balloon-assist coil placement control angio-
graphy demonstrates complete aneurysm occlusion 
and patency of fetal left PCA.

Discussion

This study presents a retrospective single operator 
two-center analysis in a consecutive series of 44 patients 
with both ruptured and unruptured cerebral aneurysms 
undergoing BRT. It shows procedural safety in terms 
of anatomical efficacy and perioperative complications. 
In this series, overall initial anatomic results in patients 
treated with remodeling technique were very good with 
complete occlusion in 40.5% patients, near-complete in 
52.4%, and incomplete in 7.1% of them. Thus, adequate 
occlusion (complete to near-complete) with BRT was 
seen in 92.9% of the patients. During the follow-up 
period (range: 3-12 months), no patient required further 
treatment or developed a recurrent aneurysm neck or 
lumen. These results are comparable to those reported 
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Table 3:  Final Outcomes of BRT

Technical 
Success (n=44)

95.4% 

Failure Rate 
(n=44)

4.6 %

Morphological 
Outcome 
(n=42)

Initial occlusion: 

Complete 17 (40.5%)

Neck Remnant 22 (52.4%)

Aneurysm Remnant 03 (7.1%)

Procedural 
Complications 
(n=42)

Rupture (asymptomatic) 02 (4.8%)

Thromboembolic (asymptomatic) 02 (4.8%)



8
in a large prospective, multicenter CLARITY  study 
looking at only ruptured intracranial aneurysms, where-
by the occlusion rates in the remodeling group with 
wide neck aneurysms were complete occlusion in 50.0% 
of cases, a neck remnant in 44.9%, and an aneurysm 

10remnant in 5.1% of them. Similarly, ATENA  looking 
at outcomes of BRT in unruptured aneurysms reported 
the occlusion rates to be complete occlusion in 59.8% 
of the aneurysms and a neck remnant in 20.1% of them. 

18
Consoli et al  in their study of BRT in 164 patients, 
reported complete occlusion in 78% cases and near-
complete in 14.6% of them. Similar results were reported 

15by Gentric et al,  wherein an adequate occlusion rate 
(complete to near-complete) of 92.1% was achieved.

Present study showed the rate of peri-operative compli-
cations to be 9.5%, with 4.8% being thromboembolic 
in nature and the remaining (4.8%) being hemorrhagic. 

8
CLARITY,  showed that the remodeling group had 
thromboembolic events in 10 of the 52 (19%) cases, 
and intra-operative rupture in four of them (7.7%). 

10
Whereas, ATENA  showed the former in 7.1% patients, 
and the latter in 2.6% of them. Similarly, the rate of 
thromboembolic phenomenon reported by Consoli et 

18
al  was 0.6% and that of hemorrhagic phenomenon 
4.6%. Dabus et al11 included 84 BRT-treated cerebral 
aneurysms in their study, and reported 3% thrombo-
embolic and 6% hemorrhagic events.

Long-term outcomes of this technique have shown 
that it is a feasible option for both ruptured and un-

6,9,19
ruptured cerebral aneurysms located in all locations.  
The BRT failure rate of 4.6% in this study is in line with 

18
that reported by Consoli et al  of 1.2% and that by Cottier 

20et al of 8%.  Common reasons for failure include 
completely unfavorable dome-to-neck ratio resulting 
in wider neck and rendering it difficult to form a stable 
coil mass configuration, tortuous cervical and intracranial 
vasculature limiting multiple microcatheter access, 
vessel going in spasm, and acute angle of the parent 
vessel e.g. paraophthalmic aneurysm location. In this 
study, clinical outcomes were favorable in all patients. 
However, the rates of treatment related morbidity and 

10mortality were not determined. In the ATENA series,  
the overall morbidity was 2.3% and mortality 1.4% in 

8the BRT group. The CLARITY series  reported findings 
similar to those of the ATENA, with treatment related 
morbidity as 2.5% and mortality as 1.3% in the remo-
deling group. Dabus et al, reported a 2.6% rate of proce-

11
dure-related morbidity.  Limitations of this study are 
not recording the rates of procedure-related morbidity 
and mortality, the total balloon inflation time, the number 

of inflations per case, maximum single inflation time 
and reperfusion time between inflations. However, the 
average inflation time observed in this study was no 

21
more than 5 minutes. Spiotta et al,  in their balloon 
remodeling series for unruptured aneurysms reported 
no significant relationship between balloon inflation 
practices and incidence of ischemic complications.

Conclusion

The rates of adequate aneurysm occlusion and treatment 
related complications achieved in our aneurysm samples 
are similar to those reported in other studies on BRT. 
Majority of the ruptured and unruptured wide neck 
cerebral aneurysms can be successfully treated in our 
population with balloon remodeling technique for 
coil placement. This technique offers a safe and effective 
solution for endovascular treatment of wide neck and 
complex-origin cerebral aneurysms, where conventional 
non-assisted coil placement might not be possible.
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Introduction

The new coronavirus, formerly known as the severe 
acute respiratory syndrome coronavirus-2, was 

given the designation "coronavirus disease 2019" 
(Covid-19) by the WHO in February of 2020. (SARS-

1Cov-2).  It was once thought that a unique coronavirus 
was to blame for an outbreak of pneumonia with an 
unknown source in China, but scientists found this on 
January 7, 2020. On March 11, 2020, the World Health 

Organization (WHO) proclaimed COVID-19 a pan-
2

demic.  The WHO reports that as of January 2, 2021, 
more than 82.5 million people had been infected by the 
COVID-19 virus, with 1,818,849 deaths. The number 
of confirmed cases in Pakistan was 482,178, with 10,176 

3
deaths.

Patients with COVID-19 exhibit a variety of symptoms, 
ranging from mild upper respiratory tract infections to 
severe pneumonia. Headaches, a loss of taste and smell, 
a fever, cough, body aches and shortness of breath are 
among the most common symptoms of COVID-19. 
Additionally, 5% of patients will experience a life-
threatening condition characterized by multiple organ 
failure, respiratory failure, heart damage, and septic 

4
shock.  Covid 19's mortality and severity are influenced 
by a variety of circumstances. Many studies have shown 
a link between hypertension and the development of 
serious illness or mortality. Chronic renal disease, chro-

The Effect of Severity of Diabetes Mellitus on the Clinical Outcome of Patients 
Admitted with COVID-19 in a Tertiary Care Hospital

1 2 3 4 5 6Nighat Jamal,  Salwa Anis,  Qazi Mohammad Waleed,  Hassan Mumtaz,  Syed Affan Ali,  Nimra Tul Ain

Abstract 

Objective: To determine the effect of the severity of diabetes mellitus on the outcome of diabetic people who 
had contracted the COVID-19 virus.

Method: This retrospective cross-sectional study was conducted from November 2020 to March 2021. 300 
patients were confirmed cases of COVID-19 via RT-PCR. Demographic, clinical lab data, and outcome were 
collected and analyzed using SPSSv20.0 along with Chi Square.

Results: The average age of the participants was 56.95 12.856 years. Males made up the majority of our 
study's participants (60.7 percent). Diabetes (66.67%) was present in patients with moderate or mild disease 
(33.33%) and severe disease (33. 33%).Patients with mild to intermediate diabetes had an overall discharge 
rate of 80.8% and a death rate of 19.2%. Patients with severe diabetes were discharged at a rate of 58.7%, but 
41.3% of them died as a result of their disease. 103 (66%) of the diabetics who had improved clinically 
maintained stable circumstances, compared to 53 (34%) of the diabetics who had stabilized.

Conclusion: In patients infected with COVID-19, uncontrolled hyperglycemia has a negative impact on the 
body's ability to fight infection. Patients with SARS-CoV-2 who are properly cared for and are taking 
appropriate medication may be able to keep their condition under control.
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nic pulmonary disease, diabetes, cerebrovascular acci-
5dents, and smoking have all been connected.  According 

to one study, more patients admitted to the ICU with 
known comorbidities were admitted to the ICU than 

6those who were otherwise in perfect health.  Hyperten-
sion is the most common common co-morbidity among 
Covid-19 users, followed by diabetes. Generally, patients 
with diabetes are susceptible to more infections and 
hospital admissions, and a similar tendency has been 
reported in diabetics who have been infected with the 

7COVID-19 virus.  Several studies have found that more 
than one-fifth of COVID-19 diabetics have severe or 

7critical illness.  A patient with COVID-19 must have 
their blood sugar under control at all times. Studying 
SARS and influenza H1N1 has shown that poor glycemic 
control can lead to serious consequences and even death, 
but the data on COVID-19's blood glucose levels are 

8
scarce.  A study also showed that COVID-19 might 
increase the blood sugar levels of people whose blood 

9
sugar levels were otherwise within the usual limit.  
Diabetes mellitus plays an important part in determining 
a patient's prognosis. It is imperative that this function 
be well understood in order to maintain a healthy 
blood sugar level. Patients infected with the COVID-
19 virus had varied outcomes based on the severity of 
their disease.

Our aim was to determine the effect of the severity of 
diabetes mellitus on the outcome of diabetic people 
who had contracted the COVID-19 virus.

Methods

This retrospective cross-sectional study was conducted 
at a tertiary care hospital in Hazara Division. The total 
sample size collected was 300 patients during the time 
frame of November 2020 to March 2021. RT-PCR was 
used to confirm the cases of coronavirus infection. 
Ethical approval was taken from the concerned department 
of Ayub Teaching Hospital. Confirmed COVID-19 
cases were included in the study. Those with suspected 
COVID-19 infection but no laboratory confirmation 
was excluded from the study. Demographic, clinical 
lab data, and outcome (survival or death) were collected 
from patient records and recorded on self-designed 
Performa. Data was analysed via SPSSv20.0. The Chi 
square test was used to assess the significance between 
the severity of diabetes mellitus and COVID-19 patients. 
Patients with blood glucose levels between 180 and 
190mg/dl were classified as having mild COVID symp-
toms, while those with blood glucose levels above 200 

mg/dl were classified as having moderate to severe 
disease. Data was analysed via SPSSv20.0. The Chi 
square test was used to assess the significance between 
the severity of diabetes mellitus and COVID-19 patients.

Results

The study had 300 participants with a mean age of 
56.95 +/-12.856. Table I shows that the male gender 
predominated in our study (60.7%). Out of the 300 
patients, 156 (52%) had diabetes mellitus, almost one-
third of them (36.6%) had hypertension as a comorbidity, 
and the rest (15.7%) had a history of IHD. Table 1 further 
shows that out of 300 patients, almost two-thirds of 
them (69%) got discharged while around one-third 

(31%) got expired.

Those patients who had diabetes were divided into two 
categories: those with moderate or mild disease (33.33%) 
and those with severe disease (66.67%), as shown in 
table II. The clinical outcome of those who had mild 
to moderate diabetes mellitus was such that the majority 
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Table 1:  Patient Demographics & Co-morbid

Variable n (%)

Gender Male 182 (60.7)
Female 118 (39.3)

Diabetic Yes 156 (52)
No 144 (48)

Hypertensive Yes 110 (36.6)
No 190 (63.3)

IHD Yes 47 (15.7)
No 253 (84.3)

Clinical outcome Discharged 207 (69)
Expired 93 (31)

Table 2:  Severity of Diabetes Mellitus in association with 
its outcome

Variable
Clinical 

outcome?
P 

value
Dis-

charged
Expired

severity 
of 
diabetes

mild to 
moderate

Number (n) 42 10 0.010
Percentage (%) 80.8% 19.2%

Severe Number (n) 61 43
Percentage (%) 58.7% 41.3%

Table 3:  Clinical Outcome in patients of Diabetes Mellitus

Variable
Clinical outcome?

P 
value

Discharged Expired

D
o 

yo
u 

ha
ve

 
D

ia
be

te

Yes Number (n) 103 53 1.344
Percentage (%) 66.0% 34.0%

No Number (n) 104 40
Percentage (%) 72.2% 27.8%



(80.8%) of patients were discharged, and fewer (19.2%) 
patients expired. More than half (58.7%) of the patients 
who had severe diabetes mellitus were discharged, 
while 41.3% expired. The statistical association between 
the severity of diabetes mellitus and the outcome of the 
disease was significant with a p value of 0.010.

Discussion

In this study, fewer than a quarter (27.2%) of patients 
without diabetes died after being discharged from the 
hospital, while the majority (72.2 percent) were in stable 
health. We discovered that more individuals with severe 
diabetes than those who had mild to moderate diabetes 
died, we discovered. Patients with mild to moderate 
diabetes, as opposed to those with severe diabetes, were 
discharged in greater numbers. As can be shown, diabe-
tes severity has a significant impact on how well dia-
betics fare after contracting the COVID-19 virus.

There has been no other study to date that looked at 
the relationship between diabetes severity and clinical 
outcomes of the COVID-19. Therefore, ours is unique. 
However, our findings are in line with those of other 
research that has looked at this population. In a study 
by Fadini et al., patients with a mean blood glucose 
level of 192.6 88.2 mg/dl (a mild to moderate form of 
diabetes) were more likely to be discharged alive (56.1 
percent) than to be dead. According to the same research, 
more patients (78.8%) with no diabetes were discharged 

10than were euthanized.

According to Bode B et al., severely diabetic patients 
(71.2 percent) were more likely to be released from 
the hospital alive than dead, with a mean blood glucose 
level of 115.6 mg/dl (28.8 percent), according to Bode 
B et al. The number of patients with no diabetes who 
were released alive was high (93.8 percent), while the 
number of patients who died was lower (6.2 percent), 

11just as we found in our study.

Diabetes and hyperglycemia cause a disorder known 
as "diabetic lung," which results in decreased lung 
capacity. Patients with hyperglycemia have a worse 

13
prognosis because of abnormalities in the lungs.  Coagu-
lopathies and systemic inflammation caused by hyper-

14–15
glycemic pulmonary microangiopathy,  have been 
established as common risk factors for diabetic lung. 
Because Covid-19 causes systemic inflammation and 
coagulopathy, it stands to reason that hyperglycemia 

17
and Covid-19 clinical outcomes are linked.  Research 
from the United Arab Emirates demonstrates that un-

controlled hyperglycemia has a negative impact on 
COVID-19 patients. Complications are more likely 
in cases of newly diagnosed or previously undetected 
hyperglycemia. For patients in the hospital, optimising 
glycemia and screening for undetected diabetes may 
be particularly essential in the context of the COVID-

1719 pandemic.  The same may be said for an early pan-
demic study conducted in north India, which came to 
the same conclusion. Comorbidities such as diabetes, 
hypertension, cardiovascular disease (CAD), chronic 
kidney disease (CKD), and cancer are substantially 
associated with death in the COVID-19 infection. 
These patients' clinical results can be improved by early 

18
triaging and intensive treatment.

There were many changes in the clinical profile of the 
COVID-19 patients in Karachi during their hospital 
stay, which affected their prognosis, according to a case 
series analysis. Tocilizumab, remdesivir, doxycycline, 
ivermectin, enoxaparin sodium, and steroids have been 
identified as prospective therapeutic alternatives for 
COV ID-19 because of their ability to alter disease 

19severity and recovery rate.

In elderly patients who already have serious and critical 
infections, COVID-19 infection is an even more serious 
concern. In diabetics, immunoresponse abnormalities 
play a crucial part in escalating the disease's severity. 
Diabetic patients may be more susceptible to COVI-
19 if they have obesity, cardiovascular disease, and 

20
hypertension. 

Conclusion

In patients infected with COVID-19, uncontrolled 
hyperglycemia has a negative impact. Glycemic control 
in hospitalized patients is critical. Patients with SARS-
CoV-2 who are properly cared for and are taking appro-
priate medication may be able to keep their condition 
under control.
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Introduction

Labour is defined as regular painful uterine contrac-
tions with progressive cervical effacement & dila-

tation accompanied by descent of presenting part resul-
1ting in expulsion of fetus from the uterus.  Premature 

rupture of membranes (PROM), is rupture of the mem-
branes before start of labour, It affects 5-10% among 
all pregnancies, and 60% of the time it happens before 

2the baby is born.  Labour begins spontaneously within 
24 hours of membranes ruptures. With hoping conser-
vative management, about 60.0-80.0% of PROM patients 
will go into spontaneous labour within 24 hours of the 
rupture of membranes, and approximately 95% within 
72 hours. But 4% of such patients will not experience 
spontaneous labour till seven days even. In spite of 
many studies available in the literature, the clinical 

3
management is surprisingly still controversial.  If the 
time between leakage and birth is longer than 18 hours, 
the risk of infant infection and hospitalization increases. 

Comparative Analysis of Oxytocin Versus Vaginal Prostaglandin in Induction of 
Labour in Pre Labour Rupture of Membrane

1 2 3 4 5 6Sana Danish,  Wafa Najeeb,  Amna Javed,  Rabia Shahid,  Sadia Sharif,  Maryam Matloob

Abstract 

Objective: To determine the mean time from induction to delivery after spontaneous pre-labour rupture of 
membrane using I/V oxytocin versus vaginal prostaglandin E2.

Method: The study was randomized clinical trial carried out in gynae unit IV Sheikh Zayyed Hospital 
Lahore. Over a period of six months from July 2019 to Dec 2019. A total of 100 pregnant ladies with age range 
18 years to 40 years and having gestational age > 37 weeks were included. Pregnant women with twin 
pregnancy, and with placenta previa or abruptio placenta and females with any known fetal or maternal risk 
assessed on clinical examination and those who have congenital abnormality at the time of presentation were 
also excluded from study. Later on patients were divided randomly into two groups using random number 
table. Group A (50 patients) patients was given intravenous oxytocin 1 m unit/min in infusion while group B 
(50 patients) patients was given 3mg prostaglandin E2 vaginaly. Effect modifier like BMI, hypertension and 
pregnancy induced hypertension will also be recorded. Patients were observed for the time of induction of 
delivery as per operational definition. Data was entered on computer software SPSS version 21 Independent 
t-test was applied to compare the mean time between both groups. 

Results: There was significant difference between two groups for mean duration of labor as mean duration of 
induction of labor was 3.92±1.74 in the oxytocin group while 9.38±3.71 in prostaglandin group with a p-
value of 0.001.

Conclusion: Oxytocin is effective in terms of reduction in time of induction of labor to delivery as compared 
to prostaglandin E2.
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3
Reported incidence of neonatal sepsis is 2.0-4.0%.  
Fetal hypoxia can occur due to cord prolapse, cord comp-
ression and abruption of placentae. Other risks include, 
sub-clinical chorioamnionitis, increased likelihood of 
operative delivery, increased incidence of marginal 
cord insertion which itself is associated with retained 
placenta & both primary and secondary postpartum 
hemorrhage. Management of PROM involves a balance 

4
between expectant management and intervention.

However, induction of labour compared with expectant 
management only, reduces the risk of maternal and 
neonatal complications. Various mediators that stimulate 
uterine contractions & cervical ripening have been 
introduced, but only a few have been evaluated scienti-
fically. For inducing labour, intravenous Oxytocin and 
other prostaglandin formulations have been utilised, 

5but their success varies.  If rupture of membranes 
occurs at term between 37 and 41 weeks of gestation at 

6this time it is referred as pre-labor rupture of membranes.

Although the approach of expectant management may 
appear to be warranted at first, postnatal problems have 
been found in 17% of expectantly managed patients. 
Infections are among the neonatal risks of expectant 
treatment (2.8 percent), admission to ICU (8.0%) and 
placental abruption, fetal pain (2.0%), deformities 
caused by foetal restriction. The most commonly used 

7
pharmaceutical drug is oxytocin.

Induction is specify when there is a risk of pregnancy 
continuing, for the sake of the mother or fetus, exceeds 
the associated risk with induced labour & delivery. The 
sign has to be convincing, compelling and well docu-
mented. In order to acquire clear permission, the cause 
for induction and the techniques should also be discussed 
between the medical provider and the lady. When induc-
tion is offered simply for the convenience of the medical 

8
provider or the patient, these requirements are not met.  
While in another study the time for induction of labor 
to birth was >5.0hrs smaller in the amniotomy group 
(24.7 / 30.0 hrs; average difference, 5.12 h; 95% CI, 
–2.50 to –7.79). Less women in the amniotomy group 
remained undelivered after 24 hours (47.2% / 67.6%; 
P < .01).9  The rationale of the study is to reach on a 
consensus regarding the effectiveness of oxytocin and 
prostagaldin for time of induction to delivery in women 
who have rupture of membrane before labour. This 
need arises due to controversy among the literature 

6,10published internationally.  Moreover in an another 
8study  it has not mentioned the standard deviation with 

mean time so the results are not clear. The results of 
this study will help us to measure the actual time of 
delivery from induction.

Material and Methods

This randomized Clinical Trial was conducted from 
July 2019 to December2019 in the Gynaecology depart-
ment of Ethical approval was taken from Institutional 
Board of the hospital. Written consent was obtained 
from patients. The sample size 100 cases were calculated 
with 95% confidence level, 80% power of study taking 
an expected mean time between induction to delivery 
in the oxytocin group as 3.4±1.5 and in prostaglandin 
group as 9.6±4.7 hours.10 Patients of age 18-40 years 
having singleton pregnancy on ultrasonography with 
gestational age >37weeks.  Females also presenting 
with PROM was expectantly managed for first 6 hours 
from the onset of ROM were also included from the 
study.  Females with any known fetal or maternal risk 
assessed on clinical examination and those who have 
congenital abnormality at the time of presentation. 
Pregnant ladies with twin and triplet pregnancy.  Those 
with gestational age less than 37 weeks. With placenta 
pravia and abruption placenta. Patients were interviewed 
for their demographics variables like age, gestational 
age, name and contact details. Later on patients were 
divided randomly into two groups using random number 
table. Group A (50 patients) patients was given intra-
venous oxytocin 1 munit/min intravenous (infusion 
diluted in normal saline) while group B (50 patients) 
patients was given 3mg prostaglandin vaginally once 
and labor was monitored with electronic fetal heart 
monitoring via CTG machine along with tocometer 
for assessing uterine contractions and cervical dilatation 
monitored using bishop scoring. Effect modifier like 
BMI, hypertension and pregnancy induced hypertension 
were recorded. Patients were observed for the time of 
induction of delivery as per operational definition. All 
data was collected through predesigned proforma atta-
ched. Data was entered in SPSS-21. Quantitative vari-
ables like age, BMI, gestational age and mean time from 
induction to delivery in both groups was presented as 
mean ± SD. Independent t-test was applied to compare 
the mean time between both groups. Data was stratified 
for the variables i.e. age, gestational age, hypertension, 
PIH and BMI. Post-stratification independent t-test 
was applied to check the significance with P value ≤ 0.05 
as significant.
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Results

In this study, total 100 patients were included the mean 
age of the women was 33.28±7.61 years. Majority of 
the female were having a parity of 4 with frequency of 
30 (30%)(Table-2). Mean gestational age of the patients 
was 38.87±1.14 weeks. Mean duration of induction 
of labor was 6.65±3.97 hours. Number of Parity as 
shown in (Table-1). Pregnancy induced hypertension 
was fond in 27 cases (27%) as 73(73%) were free from 
this condition. (Table-2) There was significant difference 
for mean duration of labor as mean duration of induc-
tion of labor was 3.92±1.74 in the oxytocin group while 
9.38±3.71 in prostaglandin group with a p-value of 
0.001 (Table-3). When data was stratified, it was note 
that there was significant difference with respect other 
factors. Mean duration of induction of labor was 3.31± 
1.88 in oxytocin and 10.61±3.89 in prostaglandin who 
were in age group of 18-30 years and this was significant 
difference. Similarly, there was significant difference 
for the gestational age, hypertension and pregnancy 
induced hypertension in the both treatment groups 
with a less than p-value 0.05 as considered in (Table-
4).

Discussion

All pregnancies would be carried to term in such an 
ideal world, and labour would commence spontaneously. 
In fact, it's generally preferable to deliver the baby before 
natural labour starts. When deciding whether to conduct 
a caesarean section or induce labour for a vaginal deli-
very, the physician considers the mother's & fetus 

11
medical stability.  The stimulation of uterine contrac-
tions to achieve delivery before the commencement 
of natural labour is known as labour induction. Since 
the 1950s, when oxytocin (Pitocin) was synthesized, 
this method has been widely used; In the United States, 
approximately 13% of live births are currently induced. 
The majority of labour inductions are performed for 
postdate pregnancies, which account for around 10% 
of all live deliveries.12By 32 weeks of pregnancy, oxy-
tocin receptor in the uterus have increased 100-fold, 
and by parturition, they have increased 300-fold.  
Although significant for the actual labour process, higher 
oxytocin sensitivity only predicts the duration of labour 
to a little extent, as parity and cervical state at the time 
of labour are more important factors. In the United 
States, oxytocin is one of the most regularly utilized 
medications. While individual patients differ in oxytocin 
sensitivity and reaction, the pathophysiology of oxy-
tocin-stimulated labour is comparable to that of sponta-
neous labour. According to synthetic oxytocin pharma-
cokinetic studies, uterine response occurs after 3–5 
minutes of infusion, and a stable level of oxytocin in 

13plasma is reached after 40 minutes.  Uterine response 
to oxytocin is determined by the length of pregnancy. 
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Table 4:  Stratification with respect to Age, Gestational 
age for the mean duration of induction labor.

Oxytocin
Mean+ SD

Prostagladin
Mean+ SD

Age Group 18-30 years 3.31+ 1.88 10.61+ 3.89

>30 years 4.20+ 1.59 8.48+ 3/36

P value 0.001 0.02

Gestational 
Age

37-39 weeks 4.03+ 1.66 9.82+ 3.70

>39weeks 3.70+ 1.86 8.43+ 3.66

P value 0.001 0.00

Hypertension Yes 3.66+1.67 10.33+4.41

No 4.02+1.75 8.97+3.35

0.000 0.000

PIH Yes 4.00+1.41 9.62+3.77

No 3.89+1.81 9.26+3.73

P value 0.001 0.0001

Table 1:  Distribution of Age and Gender

Age Mean +SD

Mean 33.82+ 7.61

Gestational Age 38.87+ 1.14

Mean duration from induction to labor 6.65 +3.97

Parity

1 9(9.0%)

2 21(21%)

3 11(11.0%)

4 30(30%)

5 17(17%)

6 12(12%)

Frequency (%)

Hypertension Yes 30(30%)

No 70(70%)

Pregnancy induced 
hypertension

Yes 27(27%)

No 73(73%)

Table 2:  Distribution of Hypertension

Duration of induction of labour Mean + SD P value

Oxytocin 3.92+1.72 0.001

Prostaglandin 9.38+3.71

Table 3:  Comparison of Mean Time of Induction of Labor 
in both Treatment Groups



From 20 to 30 weeks of pregnancy, there is a progressive 
increase in response, From 34 weeks of pregnancy until 
term, there is a plateau, after which sensitivity increases. 
Lower BMI, higher cervical dilatation, parity, or gesta-
tional age are all predictors of a good oxytocin induction 

14
response.  In a study The oxytocin/PGE2 group consis-
ted of 112 patients who experienced PGE2 cervical 
instillation 6.0 h already continuous oxytocin infusion. 
Induction to the active phase of labour was successful 
in 96 women (85.69%) in the misoprostol group versus 
86.0 women (76.8%) in the oxytocin/PGE2 group, how-
ever the misoprostol group (9.2+2.4 h) had a consider-
ably shorter medication initiation delivery interval than 

15
the oxytocin/PGE2 group (15.2+3.2 h, P value :0.001)  
which was similar as the results noted in this study but 
the time of induction in prostaglandin group was diffe-
rent in our study. 

Conclusion

Intravenous Oxytocin is more effective in induction of 
labour in Pre Labour Rupture of Membrane as compared 
to vaginal prostaglandins.

Conflict of Interest   None

References
1. Muhunthan K. Pelvic fetal cranial Anatomy and the 

stages and mechanism of labor. Best Practice in Labour 
and Delivery. 2016:1.

2. Rodrigo MRR, Kannamani A. Perinatal and maternal 
outcome in premature rupture of membranes. Proteus. 
2016;2:13-33.

3. Obstetricians ACo, Gynecologists. Practice bulletin 
no 160: Premature rupture of membranes. Obstetrics 
& Gynecology. 2016;127(1):e39-e51.

4. Menon R, Moore JJ. Fetal membranes, not a mere 
appendage of the placenta, but a critical part of the fetal-
maternal interface controlling parturition. Obstetrics 
and Gynecology Clinics. 2020;47(1):147-62.

5. Ferguson KK, McElrath TF, Chen Y-H, Loch-Caruso 
R, Mukherjee B, Meeker JD. Repeated measures of 
urinary oxidative stress biomarkers during pregnancy 
and preterm birth. American journal of obstetrics and 
gynecology. 2015;212(2):208. e1-. e8.

6. Kruit H, Tolvanen J, Eriksson J, Place K, Nupponen I, 
Rahkonen L. Balloon catheter use for cervical ripening 
in women with term pre‐labor rupture of membranes: 
A 5-year cohort study. Acta obstetricia et gynecologica 

Scandinavica. 2020;99(9):1174-80.

7. Aagaard-Tillery KM, Nuthalapaty FS, Ramsey PS, 
Ramin KD. Preterm premature rupture of membranes: 
perspectives surrounding controversies in management. 
American journal of perinatology. 2005;22(06):287-97.

8. Echebiri NC, McDoom MM, Pullen JA, Aalto MM, 
Patel NN, Doyle NM. Placental alpha-microglobulin-1 
and combined traditional diagnostic test: a cost-benefit 
analysis. American journal of obstetrics and gynecology. 
2015;212(1):77. e1-. e10.

9. Beckmann M, Kumar S, Flenady V, Harker E. Prosta-
glandin vaginal gel induction of labor comparing amnio-
tomy with repeat prostaglandin gel. American journal 
of obstetrics and gynecology. 2015;213(6):859. e1-. e9.

10. Longini M, Perrone S, Vezzosi P, Marzocchi B, Kena-
nidis A, Centini G, et al. Association between oxidative 
stress in pregnancy and preterm premature rupture of 
membranes. Clinical biochemistry. 2007; 40(11) :793-7.

11. Cunningham F, Leveno K, Bloom S, Spong CY, Dashe 
J. Williams obstetrics, 24e: Mcgraw-hill New York, 
NY, USA; 2014.

12. Frey HA, Tuuli MG, England SK, Roehl KA, Odibo 
AO, Macones GA, et al. Factors associated with higher 
oxytocin requirements in labor. The Journal of Maternal-
Fetal & Neonatal Medicine. 2015;28(13):1614-9.

13. Thamer H. Assessment of Nurses’ Knowledge regarding 
oxytocin administration during Labor at maternity 
hospitals in Al-Kut City. Iraqi National Journal of 
Nursing Specialties. 2014;1(27):1-10.

14. Bahadori F, Ayatollahi H, Naghavi-Behzad M, Khal-
khali H, Naseri Z. Predicting factors on cervical ripening 
and response to induction in women pregnant over 37 
weeks. Medical ultrasonography. 2013;15(3):191-8.

15. Kadanali S, Küçüközkan T, Zor N, Kumtepe Y. Com-
parison of labor induction with misoprostol vs. oxytocin/ 
prostaglandin E2 in term pregnancy. International 
Journal of Gynecology & Obstetrics. 1996;55(2):99-
104

 

Authors Contribution  
SD: Conceptualization of  Project

WN: Data Collection

AJ : Literature Search

RS: Statistical Analysis

RS: Drafting, Revision

MM: Writing of Manuscript

Esculapio - Volume 18, Issue 02 2022 - www.esculapio.pk - 121



Introduction

The biological response of human body to psycho-
logical stress is very similar to the biological res-

ponse induced by physical diseases or microbial infec-
tions. Today, we have evolved to a computationally 
smart lifestyle, where we utilize screens frequently in 
our daily lives. Screen could be a television set, a com-
puter terminal, or a handheld electronic device, such 
as a tablet or a smartphone. Cognitive stimulation by 
these electronic devices can cause a cascade of neuro-
physiological interactions like stress, which can have 
a significant impact on the brain's information processing 

1capacity.  Stress adaption is a process in which people 
cope with stress by using a combination of various 
coping strategies. The increased use of electronic media 
is leading towards some new media-based stress manage-

Association of Depression, Anxiety, and Musculoskeletal Symptoms with Internet 
Addiction Amongst Undergraduates of University

1 2 3 4 5Noor-ul-Ain Waheed,  Mushayyada Rathore,  Amna Ihsan,  Irsa Asif,  Rijha Ahmed,  
6

Khaulah Qureshi 

Abstract 

Objective: To find association of depression, anxiety, and musculoskeletal symptoms with internet addiction 
amongst undergraduates of King Edward Medical University during Covid-19 induced lockdown.

Method: This was a Cross-sectional analytical study, conducted in Biochemistry Department of KEMU, 
Lahore from October to December 2020. A total of 400 undergraduate students enrolled in various programs 
of the university, Lahore fulfilling selection criteria were included in the study. Data were recorded using 
Google doc. Patient Health Questionnaire-2, Generalized Anxiety Disorder-2, and Modified version of 
Nordic Musculoskeletal Questionnaire were used to detect clinically significant depression, anxiety, and to 
record musculoskeletal symptoms respectively. The participants were classified into three categories namely 
low, moderate, and severe level of internet addiction based on Young's Internet Addiction Test score.

Results: The mean age of study subjects was 20.5 ± 1.5 years. Most of them were females (n=253, 63.3%), 
and of MBBS degree program (n=268, 67%). Majority showed moderate level of internet addiction (n=287, 
71.8%). Amongst those who had severe level of internet addiction, more (17%) were found to have anxiety as 
compared to those who did not have it (6.8%). Similarly, more number (17.7%) was observed in depression 
category than no depression category (5.9%). Likewise, comparing presence of musculoskeletal symptoms 
with level of internet addiction, significant association was established (p<0.001). 

Conclusion: Various levels of internet addiction amongst participants showed significant association with 
anxiety, depression, and musculoskeletal symptoms during covid-19 induced lock down. 

Keywords: internet addiction, patient health questionnaire, generalized anxiety disorder, internet usage, 
undergraduate, medical students, covid-19
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ment strategies. Modern electronic devices are the most 
used items for entertainment, which can help with avoi-

1,2 
dance-coping by offering a diversion from the stressor.
Covid-19 pandemic has led towards financial, mental, 
and physical health problems which are the major stress-
ful events globally. Changes in daily routine of life 
(decreased physical activity and loneliness) together 
with imposed stress are responsible for excessive use 
of electronic devices during this pandemic. University 
students are no exception to this as lockdown had forced 
them to depend on internet not only for entertainment 
and communication but also for education purposes 
because they are continuing their education through 

3
e-learning.
Because modern screens are interactive, they increase 
the risk of their excessive use to access the internet, 
perhaps leading to internet addiction. “Internet addic-
tion” also known as "compulsive internet usage," and 
"problematic internet use," is an impulsive shift in 
human behavior in which a person loses control over 

4his or her use of the internet.
Internet dependency has various adverse effects on 
mental and physical health such as increased risk of 

5depression, anxiety, and musculoskeletal problems.  
Frequent use of electronic devices with incorrect posture 
also aggravate musculoskeletal problems resulting in 
pain, mobility restrictions, and decreased functional 
ability and most people with musculoskeletal problems 

6suffer with back, neck, and shoulder pain.
To our knowledge, limited data is available in which 
impact of Covid-19 induced lockdown on internet 
dependency and its effect on mental and physical health 
are explored, especially in youngsters. 

Material and Methods
This cross-sectional analytical study was conducted 
at Biochemistry Department of KEMU, Lahore from 
October to December 2020 after obtaining ethical app-
roval from Institutional Review Board of KEMU vide 
letter no.726/RC/KEMU dated:10/10/2020. We included 
both male & female undergraduate students of age 
18-25 years, studying in all academic years of various 
ongoing programs of KEMU including MBBS, DPT, 
and Allied Vision and Health Sciences after getting 
their consent to participate in the study. Only those 
undergraduate students at the university, who had Wi-
Fi facility or internet connection during Covid-19 indu-
ced lockdown period took part in the study. The under-
graduate students studying in the university who faced 

long hours’ power shut down and provided with poor 
internet signal strength were excluded from our study. 
Sample size of 400 students was calculated taking a 
confidence level of 95%, absolute precision of 5% with 
expected prevalence of depression amongst students 

1
as 60%.  Responses of study subjects were recorded 
using Google doc-based questionnaire. Weblink of the 
questionnaire was first shared with class representatives 
of each program through WhatsApp messenger and 
subsequently it was shared with other students of the 
respective classes. Hence, data were collected through 
snowball sampling technique and confidentiality of 
study participants was also ensured. Questionnaire used 
in the study consisted of 31 closed ended questions to 
ask about background characteristics, to assess anxiety, 
depression & internet addiction and to record musculo-
skeletal symptoms (MSS) and mode of learning as e-
learning amongst study subjects. Patient Health Ques-
tionnaire-2 (PHQ-2) and Generalized Anxiety Disorder-
2 (GAD-2) are valid & reliable brief screeners which 
were used to detect clinically significant depression 

7
and anxiety  respectively. Therefore, presence & seve-
rity of internet addiction was determined by using 

4Young’s IAT.  Modified version of Nordic Musculo-
skeletal Questionnaire (mNMQ) was used to record 
MSS including pain & discomfort in 9 body regions 

5,8
amongst participants of the study.  A few questions 
were also asked to record their responses to observe 
effect of confounders on anxiety, depression, and MSS. 
These confounding variables included Covid-19 illness 
of study participants or of their family members or 
friends, loss of loved one due to Covid-19, financial 
crisis, academic delay, fear of professional examination, 
and fear of getting covid-19 infection.
Scores obtained from questions asked using GAD-2 
& PHQ-2 on a 5-point Likert type scale ranged from 
0-6 with a cut-off score of ≥3 to find clinically significant 

7
anxiety and depression,  respectively amongst study 
respondents. Regarding level of internet addiction, 
participants were classified into three categories based 
on IAT score. Those who scored 0-19, 20-39, 40-69, 
and 70-100 were considered as having no addiction, 
low level, moderate level, and severe level of internet 

4
addiction respectively.
Recorded data of subjects of our study included age, 
gender, degree program, academic year, Body Mass 
Index, history of Covid-19 illness, IT device used for 
internet, purpose of use of IT device, use of IT device 
with proper posture, e-learning time spent per day, opi-
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nion regarding e-learning is better than traditional 
learning, and sources used for e-learning. Data of study 
participants were analyzed using SPSS version 23. 
Descriptive statistics of quantitative variables such as 
age & BMI were calculated through mean ± SD and of 
the remaining qualitative variables through determining 
their frequencies & percentages. Levels of internet 
addiction among study respondents were also cross 
tabulated with anxiety, depression, musculoskeletal 
pain/discomfort during internet use, duration of trouble 
due to musculoskeletal symptom, use of internet without 
taking break, and daily duration of leisure activity on 
internet. Chi-square test was applied to determine asso-
ciation among qualitative variables and p-value was 
considered significant if it was less than 0.05.

Results
In our study, a total of 400 undergraduate students were 
included as participants whose mean age was 20.5 ± 
1.5 years. Most of them were females (n=253, 63.3%), 
and of MBBS degree programme (n=268, 67%). Among 
study respondents, majority were studying in second 
year of their respective degree programme (n=158, 
39.5%) and had normal BMI (n=249, 62.3%). Moderate 
level of internet addiction was observed in most of the 
students (n=287, 71.8%) whereas anxiety, depression, 
and musculoskeletal symptoms were recorded in 48.5%, 
49.3%, and 52.8% of the study subjects respectively. 
Only 55 students (13.8%) had history of Covid-19 illness. 
During Covid-19 induced lockdown, majority of the 
study subjects used smartphone (n=338, 84.5%) as IT 
device. IT devices were used mostly for social networ-
king system including WhatsApp & Facebook followed 
by entertainment purpose (n=135, 33.8%). Many of 
the respondents of the study rarely (n=159, 39.8%) and 
never (n=128, 32%) used IT device with proper posture. 
On asking about musculoskeletal symptoms in body 
regions, participants were observed as having high 
frequency of these symptoms in neck (n=166,41.5%) 
followed by back (n=131, 32.8%) amongst other body 
regions. Only 52 students (13%) used IT device mostly 
for the sake of e-learning and majority of the students 
consumed only 1-2 hours (n=107,26.8%) followed by 
2-3 hours (n=94, 23.5%) daily on e-learning. When 
asked about their opinion regarding e-learning vs tradi-
tional learning, 60% of students disagreed that e-learning 
is better than traditional learning whereas only 17% of 
them agreed to this statement. The most used e-learning 
sources amongst our study participants were Google 
Classroom and Youtube (n=280, 70%). (Table-1)
When different levels of internet addiction were com-

pared with various degree programs of study subjects, 
no significant difference was observed (p-value= 0.351) 
as shown by percent bar graph (Fig-1)

Fig-1: 100% component bar chart showing frequencies 
of participants with different levels of internet addiction 
against various degree programs at KEMU(N=400), 
p-value= 0.351, χ2 =4.43, df=4.

Similarly, no significant difference was found when 
our study participants' daily duration of leisure activity 
on internet was compared amongst various degree 
programs (p-value=0.213), considering degree program 
as confounding variable. This is shown in bar graph as 
(Fig-2).

Fig-2: Frequency of study participants of various degree 
programs at KEMU spending time on internet for leisure 
activity (N=400) p-value= 0.213, χ2 =10.8, df=8

Fig-3: Duration of internet usage by study subjects 
without taking break in different levels of internet 
addiction (p-value <0.001, χ2 =19.1, df=4)
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When duration of internet usage without taking break 
by the respondents was plotted against different levels 
of internet addiction, it was noted that highest percentage 

of respondents who used internet for >5 hours without 
any break were having severe level of internet addiction. 
Moreover, significant difference was revealed with p-
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Table 1:  Background characteristics of undergraduate students of KEMU as study participants

Variables n (%) Variables n (%)

Age in years                         20.5 ±1.5

(mean ± SD)
Use smartphone/laptop with proper posture
Never
Rarely
Occasionally
Frequently
Always

128 (32%)
159 (39.8%)
79 (19.8%)
31 (7.8%)
3 (0.8%)

Gender
Male    
Female

147 (36.8%)
253 (63.3%)

Degree Program 
MBBS 
DPT    
Vision & Allied 

Health Sciences

268 (67%)
49(12.3%)
83(20.8%)

IT devices used
Smartphone
TV
Computer

Laptop
Tablet

338(84.5%)
14 (3.5%)
4 (1%)

38 (9.5%)
6 (1.5%)

Academic Year
First                                    
Second
Third 
Fourth                                
Final

117 (29.3%)
158 (39.5%)
39 (9.8%)
56 (14.0%)            
30 (7.5%)

Musculoskeletal symptoms in body regions 
Neck
Shoulders
Hands/wrists
Back
Hips/thighs

Of total study 
participants n=400
166 (41.5%), 
97 (24.3%)
83 (20.8%)
131 (32.8%)
30 (7.5%)

Body Mass Index
(BMI) 

22.1 ± 4.07
(mean ± SD) 

Daily duration of e-learning 
< 30 minutes

30-60 minutes
1-2 hour
2-3 hours
4-6 hours
> 6 hours

67 (16.8%)

90 (22.5%)
107 (26.8%)
94 (23.5%)
29 (7.3%)
13 (3.3%)

BMI Categories
Underweight
Normal
Overweight
Obese

69 (17.3%)
249 (62.3%)
67 (16.8%)
15 (3.8%)

Levels of internet addiction 
based on YIAT score  
low level
moderate level
severe level

66 (16.5%)

287 (71.8%)
47 (11.8%)

Purpose of use of IT devices
Social networking system (WhatsApp, Facebook)
Education

Communication (Calls, SMS)
Gaming
Entertainment (Movie, Music)
Web surfing
Online shopping

167 (41.8 %)
52 (13 %)

9 (2.3 %)
22 (5.5 %)
135 (33.8 %)
12 (3%)
3 (0.8%)

Depression
Anxiety
Complaint of Musculoskeletal 
symptoms

197(49.3%)
194 (48.5%)
211(52.8%)

History of Covid 19 illness 55(13.8 %) e-learning sources used
Google Classroom

YouTube
Zoom
Google search
Wikipedia
PowerPoint slides
Video lectures
E-Books
Netflix
All above mentioned sources

156 (39%)

124 (31%)
66 (16.5%)
22 (5.5%)
5 (1.3%)
11 (2.8%)
3 (0.8%)
6 (1.5%)
5 (1.3%)
2 (0.5%)

e-learning is better than 
traditional learning
Strongly Disagree
Disagree
Neutral (both are same)
Agree
Strongly Agree

127 (31.8%)
114 (28.5%)
90 (22.5%)
47 (11.8%)
22 (5.5%)



Table 2:  : Association of anxiety, depression & MS symptoms with various levels of internet addiction (N=400)

Anxiety Disorder (GAD-2 score ≥3) Total
χ2, df p-value

Level of internet Addiction No Anxiety Anxiety

Low level / average online user 36 (17.4%) 30 (15.4%) 66

10.05, 2 0.007Moderate level 156 (75.7%) 131(67.5%) 287

Severe level 14 (6.79%) 33 (17%) 47

Total 206 194 400

Depression Disorder (PHQ-2 score ≥3) Total
χ2, df p-value

Level of internet Addiction No Depression Depression

low level / average online user 36(17.7%) 30(15.2%) 66

13.55, 2 0.001moderate level 155(76.3%) 132(67%) 287

severe level 12(5.9%) 35(17.7%) 47

Total 203 197 400

Musculoskeletal symptoms while using IT device
Total χ2, df p-value

Level of internet Addiction No Yes

low level / average online user 47(11.7%) 19(9%) 66

18.6, 2 <0.001moderate level 124(65.6%) 163(77.2%) 287

severe level 18(9.5%) 29(13.7%) 47

Total 189 211 400

value <0.001, χ2 =95.41, df=12 (Fig-3) 

When responses of our participants with musculoskeletal 
symptoms during IT device usage were recorded on 
Likert scale, majority of the respondents who never & 
rarely (n=169/287, 59%) maintained their proper posture 
using IT device, were having MS symptoms and the 
difference was found statistically significant (p-value 
= 0.001).

Non-significant association was observed when con-
founding variables were compared with anxiety, depre-
ssion, and MS symptoms (p-value > 0.05). When pre-

7sence of anxiety (through GAD-2 scale)  amongst study 
subjects and their level of internet addiction was com-
pared, a significant association was identified (p=0.007). 
Amongst those who had severe level of internet addic-
tion, more respondents (17%) were found to have anxiety 
as compared to those who did not have it (6.8%) (Table-2)

Similarly, a significant association was seen (p= 0.001) 
while comparing presence of depression (through PHQ-

7
2)  and level of internet addiction of participants. Those 
who had severe addiction were observed to have more 
number (17.7%) in depression category as compared 
to no depression category (5.9%). Likewise, presence 
of Musculoskeletal symptoms of our respondents were 
compared with level of internet addiction, and a signifi-
cant association was established (p<0.001). Greater 

number of subjects was noticed to have MS symptoms 
(13.7%) amongst those who had severe level of internet 
addiction as compared to those who did not have such 
symptoms (9.5%) (Table-2)

Discussion

Our research quest in this descriptive, cross-sectional 
study aimed to find the association of depression, anxiety, 
and musculoskeletal symptoms with internet addiction 
amongst undergraduate students at King Edward 
Medical University, Lahore.

Habitual internet use is associated with several addictive 
characteristics that are analogous to symptoms of sub-
stance-use disorder including obsession, tolerance, 
inability to control craving, impairment of daily life 
activities, disregard to harmful consequences, and with-

7
drawal.  In the present study, majority of the students 
were found to have moderate level of internet addiction 
(71.8%) which is contrary to the findings of Croatian 
study in which majority respondents had low level of 

4internet addiction (39%).  This might be because we 
recorded data of our study during covid-19 induced 
lockdown in which students used internet too much for 
having greater availability of free time. However, another 
study conducted on 4211 Chinese college students 
showed same results i.e 17.4% of the participants were 
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considered as having moderate to severe level of Internet 
9

addiction.  Earlier studies did not investigate how much 
time the respondents spent on certain activities on the 
internet and did not distinguish the activities on the 

10,11internet for educational purposes and leisure activities.  
This shortcoming was controlled in our research by 
mentioning the duration for internet usage for different 
educational and leisure activities. In our participants, 
IT devices were most used for social networking system 
(n=167, 41.8 %). These findings are in line with a survey 
of 367 Turkish university students, individuals who 
primarily used their smart phones to access social net-
working sites had a significantly higher risk for smart 

12phone addiction.  Similar connection was explored 
in 410 Hong Kong university undergraduates in which 
people who had cyber relationships and habit of online 

13 
gambling had higher Internet addiction scores.

Students recruited in our study who used IT device for 
the sake of e-learning and majority of them consumed 
1-2 hours daily (n=107,26.8%). It was noted that highest 
percentage of respondents who used internet for >5 
hours without any break were having severe level of 
internet addiction with significant p-value=0.000 which 
clearly showed that it is not related with e-learning. 
We assumed that internet addiction is responsible for 
the development of anxiety, depression and musculo-
skeletal symptoms and our data supported this hypothe-
sis as shown by significant results.

Our findings resonate well with prior results from mul-
tiple studies which looked at the relationship between 
psychological traits (depression, anxiety, social phobia, 
loneliness) and smart phone/internet addiction. In a 
Lebanese study, depression (p=0.004) and anxiety 
scores (p=0.028) emerged as independent positive 
predictors of smart phone addiction, with depression 
score being a more powerful predictor compared to 

7
anxiety score.  In a sample of 440 Indian high school/ 
college students, high prevalence of depression (85.7%) 
and anxiety (83.3%) in the participants addicted to the 

14
Internet was observed and was statistically significant.

The relationship between greater internet usage and 
increased risk of musculoskeletal symptoms is widely 

8,9
accepted.  This exploration is consistent with our 
conclusions in which greater number of subjects had 
MS symptoms (77.2% and 13.7%) amongst those who 
had moderate/severe level of internet addiction with a 
p<0.001. We also studied the impact of proper posture 
on musculoskeletal symptom sand majority of the res-
pondents who never & rarely (n= 169/287, 59%) main-
tained their proper posture while using IT device, had 

MS symptoms and this difference was statistically signi-
ficant (p=0.001). Amro and his colleagues in their study 
also noted that only 12.9% of smart phone users and 
15.7% of computer users considered proper posture 
recommendations while using social media on laptops 
and smart phones and this consideration was negatively 
associated with the severity of Musculoskeletal disor-
ders in terms of severity of headache, neck, and back 

3
pain  which agrees with our study.

In the present study, participants were having high fre-
quency of MSS in neck (n=166, 41.5%) followed by 
back (n = 131, 32.8%), shoulders (n=97, 24.3%) and 
hands/wrists (n=83, 20.8%). These findings are 
consistent with the findings of another study conducted 
on 150 computer users of aged 18 to 50 years in which 
67 (44.7%) participants suffered from musculoskeletal 
problems, affecting at least one of the four anatomical 
sites (low back, neck, shoulder, wrist/hand). In another 
research conducted on 4211 Chinese youngsters, neck, 
shoulder, elbow, wrist/hand, low back, and waist pain 
was reported by participants and internet addiction 
was significantly related to an increased risk of musculo-

8
skeletal pain.

Only 55 students (13.8%) had history of Covid-19 illness 
so we can say it is not proved to be a confounding vari-
able in our study as far as anxiety, depression, and MS 
symptoms are concerned.

The COVID-19 induced lockdown has accelerated the 
implementation of e-learning and most medical schools 
used it regardless of their readiness. But in our study, 
only 52 students (13%) used IT device mostly for the 
sake of e-learning and majority of the students consumed 
only 1-2 hours. The most used e-learning sources 
amongst our study participants were Google Classroom 
and Youtube i.e 70%. When asked about their opinion 
regarding e-learning vs traditional learning, 60% of 
our students disagreed that e-learning is better than 
traditional learning. So, majority of our students agreed 

16with Kaur et al  who concluded that regarding conve-
nience, interaction level, individual learning needs, 
and balancing of practical and theoretical knowledge, 
the students found e-learning to be less effective than 
traditional learning. However, AlQhtani and his collea-
gues concluded that e-learning was more or equally 
effective in following parameters such as assignment 
submission and meeting individual needs, but less 
effective in including building skills and knowledge, 
and interaction level. So, they stressed on blended 

17
teaching.
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Conclusion

Various levels of internet addiction among study partici-
pants showed significant association with anxiety, 
depression, and musculoskeletal symptoms during 
covid-19 induced lock down. Moreover, greater number 
of students with severe level of internet addiction deve-
loped anxiety, depression, and musculoskeletal symp-
toms during this period.
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Introduction

Anorectal fistula is an abnormal passage which is 
lined by granulation tissue, connecting two epi-

1
thelium lined surfaces, anorectal lumen and skin.  
Majority of fistulas arise as chronic sequelae of anorectal 
suppuration in which anal crypt glands present at the 
level of dentate line in inter sphincteric plane are infec-

2
ted.  After surgical or spontaneous drainage in the peria-
nal skin, a granulation tissue–lined tract is occasionally 
left behind, causing recurrent symptoms. Other fistulas 
develop secondary to trauma (e.g. rectal foreign bodies), 
Crohn’s disease, carcinoma, anal fissures, radiation 

3therapy.

 In high fistulae primary opening originates above the 
dentate line and puborectalis with fistulous tract invol-

4
ving more than 30% of internal sphincter muscle fibers.  
Management of high variety of anorectal fistulae requi-
res balance between the eradication of sepsis and preser-
vation of continence. Cutting Seton consists of a non-
absorbable suture or a rubber band that is placed through 
the internal and external opening of the fistula and 

5intermittently tightened.

Tightening the seton results in gradual division and 
fibrosis of the sphincter, thus eliminating the fistula 
while maintaining continuity of the sphincter. Using 
Seton is associated with the least rate of complications 

6
such as incontinence and recurrence.  Despite the pre-
sence of already conducted work on this topic, there is 
conflict in results between international and local litera-

7,8
ture.  In a study conducted in the D. I. Khan, it was 
observed that recurrent fistula was noted in one patient 
(3.3%) at 5 months while none (0%) developed incon-

8tinence.  Another study found that postoperative fecal 
incontinence in 0% cases as well as no fistula recurrence 
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7
occurred with cutting seton with healing rate 100%.  
While in an Egyptian study, it was reported that recu-
rrence rate was 9.8% while no fecal incontinence 

2observed.

Therefore, we retrospectively analyzed the data of 
patients that were managed with cutting seton at the 
Department of Surgery, SIMS Lahore. Patients with high 
anorectal fistulae were operated from September, 2018 
to September, 2020. On the basis of findings of this 
study, it is presumed that current practice guidelines 
can be updated for successful treatment of high anal 
fistula.  

Cutting Setons

Cutting Setons are used by securing the Seton tightly 
within the fistula tract with purposeful pressure on the 
tract itself. The Seton can then be serially tightened in 
the office over time. This is a general high school science 
phenomenon in which a paper clip or wire is applied 
on an ice chunk and this ice piece maintain its shape as 

9
the wire progresses.  Flatus incontinence is most 
common with 12-26% of incontinence rate of stool 

10,11
accompanied by liquid stool.  Previous studies indi-
cated the average rate flatus incontinence should be 
9.7% and solid stool is 5%. 

Fig 1: Application of Cutting Seton 58

Material and Methods

The study was a mono-center retrospective observational 
study conducted in Department of Surgery, SIMS Lahore 
from September, 2018 to September, 2020. All the 
surgical procedures were performed in a single surgical 
unit by the same surgeon (associate professor). After 
reviewing the database of the Hospital, only 170 patients 
were fitted in the selection criteria. Inclusion criteria 
was age between 15-50 years both genders and patients 
with high anorectal fistulae, patients excluded were with 
recurrent fistulae, Immuno-compromised, previous 

history of irradiation or on steroid during last 2 weeks. 
The anthropometric data, history of smoking, diabetes 
mellitus and duration of fistula were noted. Patients in 
the cohort were operated using Seton (Prolene No. 1), 
under general or spinal anesthesia. Metallic Probe was 
gently passed through the fistulous tract. Elliptical 
incision around the external opening was made, tract 
outside the sphincters were dissected and excised. The 
Seton (Prolene No.1) was then passed through the 
remaining tract and tied over itself on the sphincter 
muscles. Postoperatively patients were advised to take 
Sitz-bath, with oral ciprofloxacin and metronidazole 
for 7 days. Follow up on a weekly basis for the tightening 
of Seton was carried out, till the Seton drops by itself. 
After 1 month of Seton drop patients were contacted 
to assess the fecal incontinence and recurrence. Data 
were analyzed using SPSS for windows (Version 22.0 
IBM Corp, Armonk, USA). The normal distributions 
of data were assessed using Kolmogorov Smirnov test 
Means and standard deviation were calculated for quan-
titative variables like age, BMI and duration of fistula. 
For qualitative variables (gender, diabetes, smoking, 
postoperative recurrence and fecal incontinence), data 
were expressed as frequency and percentage. Data 
were further stratified for age, gender, BMI, diabetes, 
smoking, and duration of Seton drop to control effect 
modifiers. Chi-square test was applied to compare out-
come in stratified groups. Significance level was prede-
termined at p≤ 0.05. 

Results

Mean age of patients was 41.59 ± 7.61 years ranging 
from 15 to 50 years. The mean BMI was 27.95 ± 3.21 
ranging from 22 to 34. The mean duration of fistula 
was 8.03 ± 1.39 weeks (range: 6 and 10 weeks). Only 
twenty-one (12.4%) patients were 15-35 years-old and 
149 (87.6%) were 36-50 years-old. Data showed that 
our cohort was predominantly comprised of males than 
the females. Only 50 (29.4%) patients had diabetes 
mellitus. Fifty-two (30.6%) patients were smokers. A 
total of 89 (52.4%) patients had duration of seton drop 
as <10 days and 81(47.6%) had seton drop as 10-30 days 
(Table 1). Only 5 (2.9%) patients had postoperative 
recurrence and 2 (1.4%) patients had fecal incontinence 
(Table 1). When data was stratified for age, gender, 
smoking, BMI and duration of seton drop, the frequency 
of postoperative recurrence and fecal incontinence was 
statistically similar in all strata (Tables 2, 3).
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Table 3:  Comparisons of Fecal Incontinence with respect 
to multiple factors  

Factor

Fecal incontinence

Yes No
P-

Value

Age (years) 15-35 1(4.8%) 20(95.2%) 0.816

36-50 9(6%) 140(94%)

Total 10(5.9%) 160(94.1%)

Gender Male 6(6.1%) 93(93.9%) 0.907

Female 4(5.6%) 67(94.4)

Total 10(5.9%) 160(94.1%)

Body Mass 
Index (Kg/m2)

Obese 2(4.2%) 46(95.8%) 0.551

Non-Obese 8(6.6%) 114(93.4%)

Total 10(5.9%) 160(94.1%)

History of 
Diabetes 
Mellitus

Yes 2(4%) 48(96%) 0.501

No 8(6.7%) 112(93.3%)

Total 10(5.9%) 160(94.1%)

History of 
Smoking

Yes 4(7.7%) 48(92.3%) 0.506

No 6(5.1%) 112(94.9%)

Total 10(5.9%) 160(94.1%)

Duration of 
Seton drop 
(days)

<10 days 3(3.4%) 86(96.6%) 0.145

10-30 days 7(8.6%) 74(91.4%)

Total 10(5.9%) 160(94.1%)

Table 1:  Frequency distribution of patients (n = 170)

Characteristics Number of patients

Age (years)
15-35 years
36-50 years

21
149

Gender
Male
Female

99
71

History of Diabetes Mellitus
Yes

No 

50

120

History of Smoking
Yes
No

52
118

Duration of Seton Drops
<10 days
10-30 days

89
81

Post-operative recurrence
Yes
No

5
165

Fecal Incontinence 
Present
Absent

2
158

Discussion

In almost 80% of cases, anal fistula arises as secondary 
10condition to abscess coming from affected anal glands.  

High and low classification depends upon the height 
of the tract as it navigates from the sphincter muscle 
rather point of internal opening which is almost at the 

12dentate line.  There are many options for the treatment 
of anal fistula which include fistulotomy, seton appli-
cation, fistula plug, ligation of the inter sphincteric 
fistula tract, anorectal advancement flap, dermal island 

12
flap, and fibrin injection.  Seton is a string type substance 
which is tied after passing through the fistula tract and 
initiate the inflammatory and fibrotic process to save 
and avoid retraction of sphincter upon its division. So, 
it helps to retain the continuity of sphincter during cutting 

13procedure.  There are different types of Setons including 
braided polyester, nylon, rubber bands, silk, polypro-
pylene. Among these, the proline seton is less expensive, 
provide convenient tightening, and can be applied easily 

14in a clinic without use of analgesia.  Different types 
of seton have recurrence rate range from 0-16% with 

10,15an incontinence rate of 0-62%.

The cutting seton is also a string like substance which is 
applied in fistula tract and tightened gradually. It results 
into slow transection of the external sphincter which 
leads to pressure necrosis with an insignificant splitting 
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Table 2:  Comparisons of Postoperative Recurrence with 
Respect to Multiple Factors

Factor

Postoperative Recurrence

Yes (%) No (%)
P-

Value

Age (Years) 15-35 1(4.8%) 20(95.2%) 0.598

36-50 4(2.7%) 145(97.3%)

Total 5(2.9%) 165(97.1%)

Gender Male 2(2%) 97(98%) 0.401

Female 3(4.2%) 68(95.8)

Total 5(2.9%) 165(97.1)

Body Mass 
Index 
(Kg/m2)

Obese 1(2.1%) 47(97.9%) 0.678

Non-Obese 4(3.3%) 118(96.7)

Total 5(2.9%) 165(97.1%)

History of 
Diabetes 
Mellitus

Yes 1(2%) 49(98%) 0.639

No 4(3.3%) 116(96.7%)

Total 5(2.9%) 165(97.1)

History of 
Smoking

Yes 2(3.8%) 50(96.2%) 0.643

No 3(2.5%) 115(97.5%)

Total 5(2.9%) 165(97.1%)

Duration of 
Seton drop 
(days)

<10 days 3(3.4%) 86(96.6%) 0.728

10-30 days 2(2.5%) 79(97.5%)

Total 5(2.9%) 165(97.1%)



of the cut ends. Thus, it can restore the continuity during 
14the cutting procedure.

A prospective study from January 2005 to December 
2014 was carried out on 372 patients with high anal 
fistula using 0-silk as cutting seton at Al- Asar General 
Hospital, Madina. Seton was tightened on weekly basis 
in outpatient clinics. Results revealed 298 (80.1%) males 
and 74(19.9%) females. Symptoms varied from 3-12 
months. Full healing in 363 (97.6%) patients,58 (15.6%) 
had incontinence to flatus, none had to feces and 9 (2.4%) 
had recurrence. Hence, use of the cutting seton for high 
anal fistula is very effective as it instantaneously eva-
cuates the abscess, cuts the tract of fistula, and make 

16fibrosis on tract.  In the present study, we have found 
a higher percentage of male and other signs were com-
parable. Another study examined the efficacy of seton 
in High anal fistula, average age of the patients was 
38.2±6.8 years in 57 cases.51 cases showed complete 
healing of fistula and 2 patients had incontinence while 
the recurrence was observed in 4 patients. Therefore, 
it can be assumed that the use of seton is comparatively 
safer, cheaper, and efficient solution for controlling the 
high anal Fistula with low rate of incontinence. Hence 
it can be suggested as standard treatment for the control 

12
of high anorectal fistula.  In another study of 2017, 
68 patients (59 males and 9 females) were treated with 
cutting seton and followed for 12 months. Results 
revealed complete recovery in 55 (80.9%) unsuccessful 
in 13(19.1%), 9 patients (13.2%) reported slight incon-
tinence, 6 (8.8%) to gas, 3 (4.4%) to liquid stools but 
none reported solid stool incontinence. Recurrence 
was observed in 2 patients (2.9%). Hence, it was con-
cluded that the use of cutting seton have fairly good 
results regarding the treatment of fistula and have better 
continence in most of the cases, however, the failure 
risks were quite high so the use of cutting seton is not 

17recommended in all cases of anal fistulas.  In another 
descriptive study of 2016 at Al-Hada Armed Forces 
hospital, Taif, 51 patients were treated with cutting seton 
during December 2012 to December 2013. Results 
showed incontinence to flatus was 15.7%, incontinence 
to liquid stool was 5.9%, recurrence rate 9.8%. However, 
incontinence for solid was zero. Hence, it is suggested 
that cutting setons are right treatment for complete 
recovery of anorectal fistula. However, other options of 
surgery are advised for the females and those patients 

18which have gone through any kind of previous surgery.

In another research eighteen patients comprises of 16 
males and 2 females with fistula above dentate line and 

involvement of more than 30% internal sphincter were 
subjected to treatment with cutting seton for a duration 
of 3 years. Follow-up for fistula recurrence, incontinence, 
and degree of satisfaction was done. Results demons-
trated postoperative incontinence in 4 of 18 patients 
(22.2%) gas incontinence in 3 patients (16.6%) and 
liquid stool incontinence in 1 patient (5.6%) and none 
had solid stool incontinence. There was no fistula recu-
rrence with healing rate 100%. SO, the study concluded 
that cutting Seton is an effective and relatively safe 
management of high anal fistula with low rate of incon-

7
tinence.  Another study was conducted to find out the 
recurrence rate and fecal incontinence in anorectal 
fistula, treated with cutting seton using polypropylene. 
Study involved 30 patients with high anorectal fistula 
treated from April 2011 to March 2014 at Mufti Meh-
mood Memorial Teaching Hospital, D.I. Khan.

Patients were followed for six months to monitor the 
recurrence, full recovery, and anal incontinence. Out of 
30 patients, average age was 40 years with range of 
20-66 years, full recovery took three months in all 
patients (100%). At 5 months, only 1(3.3%) patient 
reported recurrent fistula and none reported inconti-
nence. Therefore, surgical treatment of anorectal fistula 
with cutting seton was linked with lower rate of anoma-
lies. Hence, it can be suggested as standard treatment 

8
for anorectal fistula.  In another recent study of Sudan 
published in 2022, patients (n=72) were treated with 
cutting seton for high trans-sphincteric fistula. Results 
revealed that 70% patients were male. Forty-eight (66.7%) 
patients required two sessions of seton tightening with 
a duration of seton treatment of 30 days and 24 (33.3%) 
patients required three sessions with a duration of seton 
treatment of 45 days. Flatus incontinence and fistula 
recurrence were noted in 1.4% and 2.8% patients respec-
tively. Twenty-six (36%) patients achieved complete 
healing within 30 days, while 36 (54.3%) patients 

19
healed within 60 days.

Conclusion

It is concluded that the frequency of postoperative 
fecal incontinence and recurrence in patients with high 
variety of anorectal fistulae after surgical management 
using Polypropylene as a cutting seton was minimal. 
Therefore, it appears that cutting seton is an effective 
and relatively safe treatment of high anal fistula with 
low rate of incontinence. 
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Introduction

Removal of gall bladder is known as cholecystec-
tomy.1 It is the most common surgical procedure 

worldwide. Carl August Langenbuch in 1882 performed 
first Laparoscopic cholecystectomy. In Pakistan first 
Laparoscopic cholecystectomy was performed in 1991. 
Inflammation of gall bladder is known as cholecystitis 
which most commonly occurs in the presence of gall 

2stones.  Patients of acute cholecystitis usually presents 

with repeated attacks of pain at right hypochondrium 
and epigastrium. This pain is associated with nausea, 
vomiting, dyspepsia, indigestion, flatulence, and abdo-
minal distension. Cholecystectomy is the management 
of choice for cholelithiasis. It is usually done by open 
and laparoscopic technique. Cholecystectomy is asso-
ciated with post-operative complications of pain, nausea, 
vomiting and wound infection. 

Laparoscopic cholecystectomy is considered better as 
compared to open due to significant reduction in post-

3operative pain, shorter hospital stay and early recovery.  
It results in patient’s earlier return to normal life and 
work activities. Now a days in experienced hands ope-
ration is done as an outpatient procedure in appropria-
tely selected patients. 

Different instruments are used for dissection of gall 
bladder from gall bladder fossa. These include mono-
polar electrocautery and ultrasonic dissector. Gall bladder 

Comparison of Monopolar Electrocautery Versus Harmonic Scalpel in Dissection of 
The Gall Bladder from Gallbladder Bed in Laparoscopic Cholecystectomy
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Abstract 

Objective: The objective of this study was to compare the incidence of gall bladder perforation during its 
dissection with monopolar electrocautery Vs harmonic scalpel from liver bed in laparoscopic cholecystectomy.

Method: It was a comparative study held at Surgical Department, surgical department, Services Hospital, 
Lahore to check the incidence of gallbladder perforation and difference in duration of procedure during gall 
bladder dissection with harmonic versus monopolar electrocautery. Total 144 patients under laparoscopic 
cholecystectomy for symptomatic gall stone disease in surgical department of Services Hospital, Lahore 
were included in this study and divided in two groups. In group A gall bladder dissection was done with 
monopolar electrocautery while in group B harmonic scalpel was used. 

Results: Incidence of perforation in laparoscopic cholecystectomy done with monopolar electrocautery and 
harmonic scalpel was 16.6 % vs 15.3% and operative time was 46.38±14.04 minutes vs 19.36± 4.96 minutes. 

Conclusion: Incidence of perforation of gall bladder is almost equal during its dissection from liver bed 
when done either with monopolar electrocautery or harmonic scalpel with the duration of procedure making 
the difference between the two groups.
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Table 1:  Presentation of statistical analysis of gall 
bladder perforation in both study groups

Study 

Variables

Group A gall 

bladder dissection 

was done with the 

help of monopolar 

cautery n=72

Group B gall 

bladder dissection 

was carried out 

with the help of 

harmonic scalpel 

n=72

P
-

V
al

u
e

Number Percen-

tage

Number Percen-

tage

P
er

fo
-

ti
on

Positive 12 16.6 11 15.3

0.
84

Negative 60 83.4 61 84.7

perforation is associated with spillage of bile and 
stones in abdominal cavity during dissection. It disrupts 
flow of surgery and also increase operative time. It may 
also results in increased postoperative intra peritoneal 
infections which increase not only morbidity but also 
mortality rate of patients. Reported incidence of gall 

4bladder perforation during surgery is 20–40%.  Currently 
gall bladder is removed from gall bladder fossa using 
monopolar electrocautery. Complication includes local 
and distant tissue damage by heat.

Ultrasonic dissection is now done for gall bladder remo-
val in some setups. This technique is safer due to less 
thermal injury, creation of smaller zone of tissue damage 
and more accurate dissection. In some international 
studies incidence of gallbladder perforation is reported 
low with ultrasonic dissection compared to monopolar 

5
electrocautery during laparoscopic cholecystectomy.

The present study was designed and conducted to deter-
mine and compare electrocautery with ultrasonic dissec-
tor for gall bladder dissection in laparoscopic cholecys-
tectomy and to determine the incidence of gallbladder 
perforation during dissection.

Material and Methods

Comparative study was carried out in 6 months from 
July to December 2020. Inclusion criteria includes 
patients with age between 16-80 years. Exclusion criteria 
includes patients with co morbidities, acute cholecys-
titis and liver cirrhosis. Patient from Services Hospital 
were selected that were having no comorbidity like 
hypertension, diabetes, HIV or hepatitis B, C etc and 
data was documented on prescribed questionnaire after 
getting permission from Institute Review Board (IRB). 
Informed patient consent was taken prior to getting infor-
mation. They were also informed about associated risks 
with their operation and they were purposively selected 
for both procedures based on patient’s availability and 
surgeon’s willingness for fulfilling the inclusion criteria. 
All the procedures were performed by consultant sur-
geons. Sample size was calculated by considering 

6reference study  using epi-info software and based on 
population undergoing surgery in our Hospital with 
95% Confidence level and 5% error rate. It was 72 in 
number for each case i.e. Group A (monopolar electro-
cautery) and Group B (Harmonic Scalpel). Patients 
were then randomly allocated into two groups A and 
B by using random numbers table method. In group A 
gall bladder dissection was done with the help of mono-
polar cautery and in group B gall bladder dissection 

was carried out with the help of harmonic scalpel. The 
rate of gall bladder perforation was noted in both groups. 
All cases included in the study were operated under 
general anesthesia. Demographic information of patient 
(name, age, sex) was obtained along with informed 
patient consent prior to anesthesia. Data was analyzed 
using SPSS version 23 through its statistical program. 
The variable under study were gall bladder perforation 
and operative time. The gall bladder perforation was 
considered positive in case of bile leakage from gall 
bladder during dissection. Operative time was noted 
from callot’s triangle dissection to gall bladder removal 
from liver bed. This variable was analyzed using simple 
descriptive statistics, using mean and standard deviation. 
The significance of differences observed by the two 
methods being mainly qualitative (gall bladder wall 
perforation) were subjected to Chi Square test. A p value 
of 0.05 or less was taken as criteria of significant results. 
Data of other variables was stratified for age, gender, 
number of stones (single and multiple) and duration 
of symptoms to address effect modifiers. Chi square 
test was applied post stratification with p-value ≤ 0.05 
taken as significant.

Results

It was found that patients in Group A were 58/72 (80.6%) 
female and 14/72 (19.4%) male whereas in Group B 
53/72 (73.6%) were female and 19/72 (26.4%) were 
male. The age of the study subjects in group A was 
comprised of age range of 24-65 years with mean of 
38.22±8.30 years and in group B age range was 17-75 
years with mean 35.68±7.41years. The pre-operative 
ultrasound showed multiple stones in gall bladder in 
all patients of both groups. Stone duration from patients 
were asked and found that patients had mean value of 
14.06±6.08 months in group A while patients of group 
B had stones with mean value of 15.56±6.84 months 
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Chi square showed P-Value of 0.587. Operative time 
for surgical procedures was calculated and it was found 
that for group A mean value was 46.38±14.04 minutes 
and for group B mean value was comprised of 19.36± 
4.96 minutes. Chi square was applied and p-value was 
calculated that showed 0.630 for comparing both the 
cases. Conversion rate to open cholecystectomy was nil 
and similarly no intraoperative or immediate postope-
rative complication was reported. Perforation of gall 
bladder was reported in 12/72 (16.6%) cases of group 
A whereas 11/72 (15.3%) in group B as shown in Table 
1.  Perforation within both groups have been shown in 
(Fig-1). 

Fig-1. Graphical Presentation of Association of 
Gender with Perforation in both Study Groups

Discussion

Cholelithiasis is the commonest medical problem that 
results in surgical intervention. The confounding vari-
ables include obesity, hemolytic diseases and cirrhosis 
but such cases were excluded from the sample. 

Although this comparative study did not show signi-
ficant p-values for determining any relationship between 
presence of perforation due to usage of scalpel in both 
study groups but found harmonic scalpel as more effec-
tive and safer for removal of gallbladder from liver bed 
than monopolar cautery as using monopolar cautery 
cases were presented with relatively high rate of perfo-
ration with 16.6% as compared to those performed with 
harmonic scalpel that resulted in 15.3% cases of pero-
ration. This study confirms with the findings of previous 
studies who found harmonic scalpel as a safer surgical 
instrument for gallbladder dissection preventing gall 
bladder perforation and decreasing operating time as 

5-7compared to monopolar electrocautery.  The gall bla-
dder perforation during surgical procedures by any of 
the two methods may result in lengthening of surgical 
procedure. Electro cautery dissection is reported for 
high chances of gall bladder perforation either due to 
being too close to the gallbladder wall or using lengthy 

8duration of energy delivery.

Cavitation and smokeless coagulation results in advan-
tage over electro cautery for gall bladder dissection by 
harmonic scalpel. Effective closure of the ducts of 
Luschka during liver bed dissection is another advan-
tage of Harmonic scalpel as if not done effectively it 
may result in postoperative pain, small bilomas, and 

5-7
the occasional return to the operative room.

According to Tsimoyiannis et al gallbladder dissection 
using harmonic scalpel in experienced hands results in 
less incidence of gallbladder perforation and operative 
time. Inexperienced residents or surgeons who didn’t 
have familiarity with harmonic scalpel may result in 
prolonged surgical procedures. 

According to Wetter et al. usage of harmonic scalpel 
resulted in less operative time because it was used as a 
sole instrument that did not allow to use extraction and 
insertion of various instruments. This resulted also in 
easy handling of instruments thus minimizing the instru-
ment handling errors and avoid wastage of time. It is 
reported that smoke was not produced during surgery 
with harmonic scalpel rather microaromized water 
droplets were formed. The mist generated by this method 
was swiftly absorbed through peritoneal surface, and 
did not require suctioning or releasing caused due mono-
polar electrocautery dissection. Thus per operatively 
visibility of the operative field was preserved during 

9-11procedure.  Limitation of this study includes small 
sample size due to single center study. Large multi-
center study is required to determine statistical signifi-
cance in less incidence of gall bladder perforation and 
operative time between monopolar electrocautery and 
harmonic scalpel in gall bladder dissection.

Conclusion 

This study concluded that both monopolar electrocautery 
and harmonic scalpel have equal chances of gall bladder 
perforation during its dissection. However there is 
significant reduction in operative time while using 
harmonic scalpel by experienced hands. 
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Introduction

Hirsutism refers to presence of excess terminal 
hair in women at sites where males have excess 

hair under the influence of male hormones including 
upper lips, beard, trunk, etc. It is not an uncommon 
disorder with a prevalence of around 10-20%. Polycystic 

ovarian syndrome (PCOS) is one of the commonest 
1

causes.  Other causes include Hypothyroidism, Conge-
nital Adrenal Hyperplasia (CAH) and Hyperandrogenic 
Insulin Resistant Acanthosis Nigricans Syndrome 
(HAIR-AN). Idiopathic hirsutism accounts for 40% 

2
of cases.  The disease has an immense effect on psycho-
logical and social wellbeing of patients particularly 
when associated with PCOS probably because asso-
ciated hyperandrogenic state and dysmetabolic syndrome. 
The longstanding course of the disease and unavail-
ability of effective cure is frustrating for both sufferers 
and their families. This leads to significant psychosocial 
infirmity due to unsightly appearance of face and body 

Impact of Hirsutism on Quality of Life of Patients Using Dermatology Life Quality 
Index 

1 2 3 4Ayesha Saleem,  Hira Tariq,  Saadiya Siddiqui,  Shahbaz Aman

Abstract 

Objective: To assess the effect of hirsutism on everyday life of patients using Dermatology Life Quality 
Index (DLQI) score

Method: This cross-sectional survey was conducted at Dermatology Outpatient Department of Services 
Hospital, Lahore for six months. 132 patients of hirsutism were enrolled. Demographic details of patients 
were noted and extent and severity of disease were assessed by physical examination. DLQI questionnaires in 
Urdu were filled in by the patients. Total scores were calculated and impact on everyday life was noted as No 
effect (0-1), Minimal effect (2-5), Modest effect (6-10), Very huge effect (11-20) and Extremely huge effect 
(21-30). 

Results: Mean age of patients was 25.47±2.83 years. 65 patients (49.2%) were in 16-25 years age group, 
while 67(50.8%) were in 26-40 years age group. According to severity of disease, 52(39.4%) had mild, while 
42(31.8%) and 38(28.8%) had moderate and severe disease respectively. Mean DLQI score among hirsutism 
patients was 10.78±5.99. According to stratification of DLQI score with respect to different variables, high 
DLQI score was significantly associated with higher education and severe disease. Impact of disease on 
everyday life was noted as: No effect on 1 patient (0.7%), Small effect on 34 patients (25.8%), Moderate 
effect on 33 patients (25%), Very large effect on 55 patients (42.4%) and Extremely large impact on everyday 
life of 8 patients (6.1%).

Conclusion: Hirsutism can significantly impair women's everyday life as most of the patients reported 
modest to massive impairment of daily life functionality. So, patients tolerating this infirmity should be 
treated with courtesy and civility.
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3
and reduced confidence amongst hirsute women.

Quality of life is a measurable tool which is multidi-
mensional index of social, behavioural and cultural 
factors. The Dermatology Life Quality Index (DLQI) 
score was proposed by Finlay et al. in 1994 and is used 
to estimate the impact of disease on everyday life of 

4sufferers.  This 10-item questionnaire was applied in 
many studies, its validity and reliability in cutaneous 

5,6disorders is proven.  The psychosocial issues reported 
in hirsutism include aggression, jealousy, frustration, 

7avoiding people, difficulty in socializing etc.  The infe-
riority complex faced by hirsute women is further 
aggravated by the cost of cosmetics and expensive treat-

8ments of hirsutism.  This survey was designed to analyse 
the impact of disease on daily life of hirsute women in 
our population and to assess the psychological impact 
on patient`s personal and social life. By knowing the 
magnitude of the problem, Dermatologists can have a 
significant role in reducing the anxiety and misery of 
patients and help them better cope with their appearance 
and psychosocial issues. This may eventually lead to 
better management of this psychosomatic disorder.

Methods

After getting approval from Ethical Review Board, 
patient selection was done by non-probability conse-
cutive sampling from the Outpatient Department of 
Dermatology, Services Hospital, Lahore from February 
2021 to August 2021. Females of ages between 16 and 
40 years, who were diagnosed cases of Hirsutism on 
basis of presence of terminal hair on androgen dependent 
areas of body for more than six months. Patients who 
were excluded from the study were; psychiatric patients 
who couldn’t answer the questionnaire properly, patients 
taking psychoactive drugs and patients having any 
other co-existing chronic dermatological or medical 
illnesses such as diabetes mellitus, hypertension, peri-
pheral vascular disease etc which may contribute to 
altered quality of life.

After taking written informed consent, 132 patients of 
hirsutism were enrolled. Their demographic data was 
registered on predesigned proformas. The severity and 
extent of disease was noted by physical examination 
using Modified Ferriman–Gallwey (mFG) score. An 
mFG score ≥ 8 constitute hirsutism. Then, severity of 
hirsutism was analysed as: one-area limited hirsutism 
(mFG score <8), mild (8-10), moderate (11-14) and 
severe (>15) hirsutism.9 DLQI questionnaires Urdu 

version was filled by the women, after explaining the 
purpose of research and method of filling the questio-
nnaire. After collecting the questionnaires from patients 
scoring was done for each question and total score and 
impact on daily life of patients was noted.

DLQI questionnaire is comprised of ten queries, about 
various dominions of everyday activities, relations and 
emotions impacted upon by disease or its treatment. 
Each question is scored from zero to three depending 
on none to severe impact. The total DLQI score varies 
from zero to 30. Higher score reflects more impairment 
of everyday functionality and well-being. Overall 
impact on daily activities is classified as no effect at all 
(0 to1), minimal effect (2 to 5), modest effect 6 to 10), 
very large effect (11 to 20) and extremely huge effect 

10(21 to 30).

Data was entered and analysed using SPSS Vs 27. 
Descriptive statistics were calculated for all variables. 
Quantitative variables including age, duration of disease 
and DLQI scores were expressed as mean and standard 
deviation. Qualitative variables including education, 
occupation, socio-economic status, severity of disease 
and effect (No, Mild, Moderate, very large or Extremely 
large effect) on quality of life of patients were expressed 
as frequency and percentages. Data was stratified with 
respect to age, education, occupation, socio-economic 
status, severity and duration of disease. Post-stratifica-
tion, results were analysed using student t-test. A p-
value of ≤0.05 was considered statistically significant. 

Results 

A total of 132 patients were included in the study during 
the study period of six months. Mean age of the patients 
was 25.47±2.83 years. Out of total, 65(49.2%) were 
in 16-25 years age group, while 67 (50.8%) were in 
26-40 years age group. As far as socio-economic status 
was concerned, 43(32.6%) had low income, while 
41(31.1%) and 48(36.3%) belonged to middle and 
upper class respectively.

40 patients (30.3%) were illiterate, while 90(68.2%) 
and 2(1.5%) had completed education till middle and 
matric or above respectively. Out of total, 48 (36.4%) 
patients were employed and 84 (63.6%) were unemp-
loyed. 43 patients (32.6%) had disease duration <1 
year and 89 (67.4%) had disease for >1 year. 52 patients 
(39.4%) had mild disease, while 42(31.8%) and 38 
(28.8%) had moderate and severe disease respectively 
(Table-1).
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Mean DLQI score among hirsutism patients was 10.78 
± 5.99. Effect of disease on quality of life was noted as 
follows: No effect on 1 patient (0.7%), Small effect on 
34 patients (25.8%), Moderate effect on 33 patients 
(25%), Very large effect on 55 patients (42.4%) and 
Extremely large effect on quality of life of 8 patients 
(6.1%) as seen in Pie chart 1. According to stratification 
of DLQI score with respect to different variables, high 
DLQI score was significantly associated with higher 

education, socioeconomic status and severe disease. 
No effect of age, employment status or duration of 
disease was noted.

Discussion

In our study, effect of disease on quality of life was 
noted as: No effect on one patient (0.7%), Small effect 
on 34 patients (25.8%), Moderate effect on 33 patients 
(25%), Very large effect on 55 patients (42.4%) and 
Extremely large effect on quality of life of 8 patients 
(6.1%). That means 65% patients had a DLQI score > 5 
which indicates significant impact of the disease on 
quality of life. We found that mean DLQI score in our 
study population was 10.78±5.99. This was higher than 

3
that reported by Kutlu  who studied effect of hirsutism 
on quality of life of Turkish women. He reported no 
significant impact of severity of disease on quality of 
life which is contrary to our findings. This difference is 
probably because of smaller sample size and different 
ethnic background of their study population. Handjani 

11
et al  studied the impact of the disease on Iranian 
women and compared it before and after Laser hair 
removal. They reported a mean DLQI of 13.9 and signi-
ficant reduction in this value after treatment. 

12Kiran et al.  reported a mean DLQI of 6.67±4.57 among 
Indian women suffering from hirsutism which is much 
lower than our observation. Furthermore, they didn’t 
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Table 1:  Demographic Data of Patients

No. of Patients 

(n = 132)

n %

Age
16-25 years 65 49.2

26-40 years 67 50.8

Socio-

economic 

status

Low 43 32.6

Middle 41 31.1

High 48 36.3

Educational 

status

Illiterate 40 30.3

Upto middle 90 68.2

Matric or above 2 1.5

Employment 

status

Employed 48 36.4

Unemployed 84 63.6

Duration of 

disease

<1 year 43 32.6

>1 year 89 67.4

Severity of 

disease

Mild 52 39.4

Moderate 42 31.8

Severe 38 28.8

Effect of 

disease

No effect 1 0.7

Mild effect 34 25.8

Moderate effect 33 25.0

Very Large effect 56 42.4

Extremely Large effect 8 6.1

n Mean 
DLQI

Std. 
Devia-

tion
p-value

Age groups
16-25 years 65 10.91 5.44 0.811

26-40 years 67 10.66 6.52

Socio-
economic 

status

Low 43 11.26 6.46
0.00002Middle 41 10.83 5.83

High 48 10.31 5.77

Educationa
l status

Illiterate 40 9.53 5.36
0.00001Upto middle 90 10.98 5.79

Matric or above 2 27.00 3.26

Employme
nt status

Employed 48 11.54 6.67
0.074Not employed 84 10.35 5.56

Duration 
of disease

<1 year 43 10.60 5.63
0.777>1 year 89 10.87 6.19

Severity of 
disease

Mild 52 6.56 3.06
0.00002Moderate 42 10.40 4.45

Severe 38 16.97 5.29

Table 2:  Stratification of DLQI Score with Respect to 
Effect Modifiers



report any significant role of any effect modifier which 
is also contrary to our observations. In a Swedish study 

13
by Ekbäck et al.  mean DLQI was reported to be 11.8 
± 8.4 which indicates significant impact of disease on 
quality of life. They too reported higher impact on psy-
chosocial wellbeing with severer disease as we did. 

14Behboodi et al.  too reported significant impairment 
of quality of life associated with PCOS related conditions 
including hirsutism, infertility and menstrual irregula-
rities among Iranian women. Significant deterioration 
of psychological wellbeing was also highlighted by 

15
Alizadeh et al.  who reported a mean DLQI score of 7.75 
±2.36 among 200 Iranian hirsute women. This impact 
was significantly reduced after Laser hair removal. 

16Gaber et al.  also highlighted the debilitation of everyday 
happiness caused by hirsutism among Egyptian women. 

This marked negative effect on personality, daily acti-
vities, and interpersonal relationships suffered by hirsute 
women around the world was also highlighted by 

17Mody.  There is dearth of local studies evaluating the 
effect of hirsutism on life of patients. In 2014, Baig et 

18al.  reported a mean DLQI of 17.9±5.78 at Mayo hos-
pital. This is much higher than our results. Probably 
over the years, advancement in management strategies 
have led to an overall improvement in disease related 
quality of life of these patients. Sidra et al. studied the 
patients of PCOS and reported that 87% of patients had 
poor quality of life due to hirsutism, which is quite 

19alarming.

Hirsutism is a common skin disease with many associa-
ted diseases and an unpredictable course which leads 
to a particularly huge dilemma especially races like 
ours where beauty and complexion have conventional 
standards and enormous psychosocial impact. This 
leads to social isolation of the patients. Therefore, while 
treating these patients their psychological wellbeing 
must be considered. Involvement of a psychologist and 
even a psychiatrist in special cases is inevitable. Hirsu-
tism support group should be available and all hirsutism 
patients should be encouraged to join these groups.

Conclusion

Hirsutism has a significant impact on psychosocial 
life of patients as most patients reported moderate to 
extremely high negative impact on their lives. These 
effects can be markedly reversed by proper counselling, 
medical treatment, cosmetic measures and photo-epila-

tion procedures. Therefore, clinicians must have an 
empathic attitude towards these patients and psycho-
logical aspects of disease should never be neglected.
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Introduction

The pilonidal sinus is a fibrous tract lined by granu-
lation tissue in the natal cleft, which often contains 

1 2loose hair.  First described in 1883,  it mainly affects 
young adults with an incidence of 26:100,000 popu-

3lation.  It is predominantly seen in the age of 15 to 45 
4

years,  being prevalent in males 2 to 4 times more than 
5the females.  Formerly, the pilonidal disease was consi-

dered to be of congenital origin, but in current literature, it 
has been understood as an acquired condition caused 

3by the retention of hair in the gluteal cleft.  Presence 
of hair in the intergluteal cleft induces an inflammatory 
reaction that leads to chronic infection, formation of 

6 
abscess, and multiple sinus tracts or fistulas.

Sacrococcygeal pilonidal sinus disease is linked with 
certain predisposing factors, which include deep natal 
cleft, trauma, excessive hair growth, high BMI, sweating, 

Efficacy of Excision with Tension-free Primary Closure for Sacrococcygeal Pilonidal 
Sinus: A single-center tertiary care experience  
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5 6
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Abstract 

Objective: This study aims to evaluate the outcomes of simple excision and tension-free primary closure for 

sacrococcygeal pilonidal sinus.

Method: All the consecutive patients who underwent excision and primary closure for sacrococcygeal 

pilonidal sinus from February 2019 to May 2020 at Shaikh Zayed Hospital Lahore were studied 

retrospectively. Patients' demographics, operative details, postoperative complications, and recurrence were 

recorded and analyzed.

Results: A total of 50 patients (47 males and 3 females) were included in this study. The mean age and 

average BMI of the patients were 27.5 ± 6.36 years and 27.2 ± 1.76 kg/m2, respectively. VAS scores for 

postoperative pain were 6 ± 2.16, 2.5 ± 2.12, and 1.5 ± 0.70 on the 1st, 5th, and 10th postoperative days. Only 

4 (8%) patients developed postoperative complications and the rest of the 46 (92%) patients recovered 

uneventfully. The overall success rate of excision with tension-free primary closure for PSD was 92%.

Conclusions: Complete excision with tension-free primary closure is a less invasive operative procedure for 

uncomplicated pilonidal sinus. It is associated with a higher rate of successful recovery, shorter hospital 

stays, and a low incidence of postoperative complications. Hence, the authors advocate this method as a 

preferred surgical option for the management of non-complex sacrococcygeal pilonidal sinus. 
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tight body wears, long sitting hours, and professions 
7such as barbers or jeep drivers.  The affected people 

commonly present with the symptoms of discharge, 
1pain, and swelling.  Besides physical discomfort, a 

troubled social life is among the major concern of the 
patients. 

The treatment of choice for pilonidal disease is 
5

surgical management.  Surgical approach varies accor-
ding to the patients’ presentation and the surgeon’s 
choice. The basic principle of surgery is the excision 
of all the sinus tracts to flatten the natal cleft, which is 
followed by healing of surgical wound with primary 

8 
or secondary intention.

Primary wound healing can be achieved either by mid-
line suture closure or flap techniques e.g. V Y flaps and 
rotational flaps such as Limberg flap, modified Limberg 

9
flap (MLF), and gluteus maximus myocutaneous flap.  
Singh A et al have affirmed that excision and primary 
midline closure is a safe procedure for uncomplicated 
pilonidal sinus with a mean operative time of 30 minutes, 
an average hospital stay of 1 day, return to normal acti-
vity within 8-14 days, and zero recurrences in a 6-

10month duration.  Despite the numerous surgical options, 
an optimal corrective operation for pilonidal sinus 

3remains controversial.

The objective of this study is to evaluate the outcomes 
of simple excision of the pilonidal sinus with tension-
free primary midline closure in terms of duration of 
surgery, post-operative pain, hospital stay, postoperative 
complications, and recurrence. The results of this study 
will serve as an addition to the pre-existing literature 
as well as a guide for the management of this debilita-
ting disease in our geographical area.

Material and Methods

This cross-sectional study was conducted from February 
2019 to May 2020 at the Department of Surgery, Shaikh 
Zayed Hospital Lahore. All the patients of both genders, 
between 18-80 years of age with a history of pilonidal 
sinus for the last 1 year and who underwent excision 
and primary closure for pilonidal sinus under spinal 
anesthesia by a single surgical team in the same peri-
operative settings were included in this study. Those 
with clinical and intraoperative findings of acute 
pilonidal abscesses as well as complex pilonidal sinuses 
(i.e. multiple fibrous tracts lined with granulation tissue 
or communicating with other organs), and those with 
documented ischemic cardiac conditions, coagulation 

disorders, and immunosuppressive states were excluded 
from the study.

A proforma was designed to collect all the data. Patients’ 
demographic particulars (age, gender, addresses, and 
contact numbers), clinical signs and symptoms, dates 
of admission, operation, and discharge were noted in 
the proforma. Operative time, intra-operative findings, 

st
post-operative outcomes (i.e. VAS score for pain at 1 , 

th th5 , and 10  postoperative day (POD), drain and suture 
removal days, postoperative complications, and duration 
of hospital stay), significant clinical findings on follow-
up visits, and recurrence (if any) were also recorded.

All the patients took a post-operative five-day course 
of Ciprofloxacin (500mg × BD) and Metronidazole 
(400mg × TDS). All of them were advised to have bed 
rest for 1 week on their discharge letters. Patients were 
discharged with drains in situ and were recalled for 
follow-up at 5th and 10th POD for removal of drain 
and sutures, respectively. All the patients continued to be 

th
followed up for 12  months after the surgery. 

The study was approved by the Institutional Review 
Board (IRB) of Shaikh Zayed Medical Complex, Lahore 
on 23rd December 2020.

Under spinal anesthesia, the patient was put in the 
Jack-Knife position to expose the inter-gluteal cleft. 
Both gluteus muscles were abducted by adhesive tapes 
attached to the sides of the operation table. Sinus ope-
nings were probed and hydrogen peroxide was injected 
through a feeding tube to delineate the main tract and 
its side branches if present. An elliptical incision was 
made around the sinus openings, all of the sinus tracts or 
cysts were excised and the dissection was continued 
down to the posterior sacral fascia. Bilateral skin and 
subcutaneous tissue edges were undermined to avoid 
closure of the defect under tension. Hemostasis was 
secured meticulously and a Redivac suction drain # 
16 was placed in the wound bed. Interrupted tension 
sutures with Prolene-1 were laid and the wound was 
approximated by taking Prolene-1 mattress sutures 
through the skin, subcutaneous tissue, and posterior 
sacral fascia. Later on, tension sutures were tied over a 
gauze partially soaked with povidone-iodine and 
normal saline.

Statistical Package for the Social Sciences (SPSS) 
Ver. 20 was used for statistical analysis. Age, duration 
of symptoms, operative time, VAS scores, drain 
removal day, period of hospital stay, day of suture 
removal, and duration of return to normal activity were 

Esculapio - Volume 18, Issue 02 2022 - www.esculapio.pk - 144



described in mean ± standard deviation (SD). Data for 
gender, past history of pilonidal disease, post-operative 
complications (if any), and recurrence were expressed 
in terms of frequency and percentages.

Result

The present study included a total of 50 patients with 
PSD i.e. 47 (94%) males and 3 (6%) females. The mean 
age of the patients was 27.5 ± 6.36 years and the average 
BMI was 27.2 ± 1.76 kg/m2. In addition, a positive 
family history of pilonidal sinus disease was observed 
in 13 (26%) patients. (Table 1)

The mean VAS score for pain was 6 ± 2.16, 2.5 ± 2.12, 
st th thand 1.5 ± 0.70 on the 1 , 5 , and 10  postoperative days, 

respectively. Patients were discharged in 1.5 ± 0.50 days 

with drain. Drain and sutures were removed later on 
in the Outpatients Department. On average, patients 
reported a return to their normal activities in 11 ± 4.24 
days post-operatively. (Table 2) 

Postoperatively, 46 (92%) patients healed completely 
without any difficulty. However, 4 (8%) patients were 
affected by the postoperative complications. Amongst 
these four patients, two patients developed seroma after 

thdrain removal on the 5  POD that was treated conserva-
tively with empirical antibiotics and anti-inflammatory 
agents. One patient suffered from hematoma formation 

nd
on the 2  POD due to blockage of the drain, which 
was managed by flushing the drain with saline. Additio-
nally, one patient got his wound infected by Staphylo-
coccus aureus requiring culture-specific antibiotic 
(Linezolid), the removal of alternate stitches for drainage, 
and wound healing by secondary intention. None of the 
patients reported any signs or symptoms of recurrence 
during the follow-up period of one year. (Table 2) Hence, 
the complication and recurrence rates recorded in our 
study were 8% and 0%, respectively. (Fig-1)

In our study, 46 out of 50 patients showed an uneventful 
recovery without any complication or recurrence up 
to a follow-up period of 12 months.  Thus, the overall 
success rate of excision with tension-free primary 
closure for sacrococcygeal pilonidal sinus was 92%.

Fig-1: Overall Success Rate of Excision with 
Tension-free Primary Closure for Sacrococcygeal 
Pilonidal Sinus

Discussion

Pilonidal sinus is predominantly encountered before 
th 9

the 4  decade of life.  It affects the patients by posing  
significant physical discomfort, disturbed social life, 

11
and deterioration in the quality of life.  Management of 
pilonidal disease has evolved from conservative non-
surgical to surgical techniques such as simple un-roofing, 
excision with primary closure, Z-plasty or advancement 
flaps, along with several minimally invasive therapeutic 
approaches e.g. pure phenol application, and laser 

Esculapio - Volume 18, Issue 02 2022 - www.esculapio.pk - 145

Table 1:  Patients' Characteristics and Course of Disease

Total patients 50 (100%)

Males 47 (94%)

Females 3 (6%)

Mean age (years) 27.5 ± 6.36

Average BMI (kg/m2) 27.2 ± 1.76

Positive Family History 13 (26%)

Past history of pilonidal surgery 5 (10%)

Mean duration of symptoms (months) 3.1 ± 0.42

Mean operative time (minutes) 32 ± 1.58

Mean postoperative pain 

(VAS* Score)

1st POD 6 ± 2.16

5th POD 2.5 ± 2.12

10th POD 1.5 ± 0.70

Average hospital stay (days) 1.5 ± 0.50

Drain Removal (POD) 5 ± 1.41

Suture Removal (POD) 10 ± 2.82

Average return to normal activity (days) 11 ± 4.24

Postoperative Complications

· Seroma
· Hematoma
· Wound infection

4 (8%)

2 (4%)

1 (2%)

1 (2%)

Recurrence 0 (0%)

*VAS: Visual Analogue Scale

Table 2:  Post-Operative Outcomes



12
therapy.  Despite various management strategies, the 
standard treatment for PSD is still debatable among 

13surgeons.

The ideal management of the pilonidal disease should 
be less invasive ensuring rapid healing, shorter hospital 
stay, early return to normal life, decreased postoperative 

13morbidity, and minimal recurrence.  Literature has 
revealed that excision with primary closure techniques 
is effective in attaining higher healing rates of 77 to 

14100%.

In our study, the mean age was 27.5 ± 6.36 years, which 
can be attributed to the high sex hormone levels in 

15young individuals.  Males, being more hirsute, are 
nearly 4 times more affected with PSD as compared 

5to the women.  However, a significantly greater male-
to-female ratio of 15.6:1 was observed in our study 
population. These results are quite relatable to another 

16
local study by Janjua MH et al  and can be ascribed to 
the socio-economic and cultural impediments that refrain 
the women of our geographical area to approach the 
hospitals. Moreover, the mean BMI of patients (i.e. 

227. 2 ± 1.76 kg/m ) in our study was above the normal 
values and around one-fourth (26%) of the patients 
had a positive family history, in concordance with the 
studies that described the body weight and family 
history as risk factors in the development of sacroco-

15, 17 ccygeal pilonidal sinus. However, our study has 
found no association of past surgery with the healing 
rate.The success of the surgical management for 
pilonidal disease lies in the complete removal of all the 
pilonidal sinus tracts. Alkata MA et al have observed a 
recovery rate of 78.2% after simple excision with 

13
tension-free closure of the pilonidal sinus.  Similarly, 
Singh A et al reported the efficacy of excision with 
primary closure for treatment of PSD in 37 out of 40 

10patients in his study.  In our study, a 1-year follow-up 
revealed a success rate of 92% with simple excision 
and primary midline closure, which is congruous with 
the earlier observations. These results can be accredited 
to the meticulous intra-operative dissection, tension-
free primary midline closure, and diligent post-
operative care by our surgical team.

Post-operative pain and patient discomfort are among 
the important factors that affect the choice of procedure 

st
for pilonidal disease.  The VAS scores for pain at 1 , 

th th
5 , and 10  POD have shown minimal postoperative 
pain after excision with primary closure of pilonidal 
sinus and these scores are comparable to a study by 

8
Arnous M et al.  In our study, operative time, duration 

of hospitalization, and average return to normal activities 
of the patients was 32 ± 1.58 minutes, 1.5 ± 0.50 days, 
and 11 ± 4.24 days. These outcomes, being supported 
by several research works, establish the superiority of 
our technique over the other operative methods such as 

8, 10, 13, 18 minimal excision and the Limberg flap procedure. 

Hematoma formation and sepsis are the main culprits 
that impair wound healing. The application of suction 
drainage systems is remarkably effective in the obviation 

19, 20of these complications.  The rates of successful 
recovery and postoperative infection in our study favor 
the use of suction drain, which is also in line with  

20, 21 
previous research works. 

The recurrence rate is an imperative parameter to eva-
luate the efficacy of the surgical treatment for pilonidal 
sinus disease. The recurrence rates of excision with 
primary closure for PSD found in the published data 

8,10
ranged between 1 to 43%.  In our study, no recurrence 
has been recorded during the 12-month follow-up period. 
This zero recurrence is a notable finding, which aug-
ments the reliability and success of our surgical tech-
nique. 

Excision and tension-free primary closure is a simple, 
safe, and cosmetically acceptable procedure as compared 

12to excision with healing by secondary intention.  It 
also aims to minimize the duration of operation, post-
operative pain, and average hospital stay, which are 

8the inadequacies of reconstructive procedures.  Simi-
larly, our study describes the efficacy of excision and 
primary closure for PSD in terms of less significant 
local wound complications, no re-admissions, and no 
reappearance of the symptoms. 

Conclusion

Complete excision with tension-free primary closure 
is a simple, safe, reliable technique for the operative 
treatment of pilonidal sinus. It implies a greater percen-
tage of successful recovery, low incidence of wound 
infection, shorter hospital stay, and early return to a 
normal routine with no recurrence of the disease. Based 
on these remarkable observations, the authors reco-
mmend the excision with primary closure as a preferred 
method for the treatment of pilonidal sinus.
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Introduction

A group of antibodies called as Antiphospholipid 
antibodies (APLA) either binds to only cardioli-

pin or to a cofactor complexed cardiolipin or to a cofactor 
only. Incidence of APLA is about 5% in healthy people 
of the population. In low risk pregnant women prevalence 

1of APLA ranges from 1-9%.  Antiphospholipid synd-
rome is an autoimmune condition characterized by a 
hypercoaguable state which causes many obstetric 
complications such as recurrent pregnancy loss, Intrau-

terine growth restriction, fetal demise and hypertensive 
2,3 disorders of pregnancy. One third obstetric population 

3, 4 
with APS develops preeclampsia.

APS was reported 27 years back in patients with systemic 
lupus erythematosus (SLE) and positive anticardiolipin 
antibodies manifesting with a clotting disorders of 
vessels. It was also observed that it caused poor obstetrical 
outcomes like pre-eclampsia. Literature does not support 
preeclampsia as a major criterion for diagnosis of APS, 
however it can be used as a  minor criterion for APS 

4diagnosis in patients having other APS manifestations.

Study rationale is to determine the association of APLA 
with PE in obstetric population presenting in a tertiary 
care hospital for antenatal check-up. Literature has 
showed that there is significant association between 
APLA and PE but there are also contradictions present 
regarding association of APLA with PE. We planned 

Association between Antiphospholipid Antibodies (APLA) and Preeclampsia (PE) 
in Females Presenting for Antenatal Check-up
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Abstract 

Objective: To assess the association between antiphospholipid antibodies (APLA) and preeclampsia (PE) in 
females presenting for antenatal check-up. 

Method: After ethical committee approval and informed consent 200 obstetric patients fulfilling inclusion 
criteria were included in this case control study from OPD of unit 2 Obstetrics and Gynecology Department 
of Lady Willingdon Hospital Lahore. Demographic record was maintained and two groups were created, case 
and control on the presence or absence of PE 

Results: mean age of case group was 27.60±4.96 ranging from 20 to 35 years while mean age of control 
group was 27.94±4.13 also ranging from 20 to 35 years Mean gestational age of case group was27.46± 4.72 
weeks ranging 20 to 35 weeks while mean gestational age of control group was 27.25± 4.74 weeks, ranging 
20 to 35 weeks. There was significant association between preeclampsia and APLA as the p-value was 
significant (p-value=0.007). 

Conclusion: Results of this study showed a significant association and significant risk between APLA and 
preeclampsia. obstetric patients with a high risk of preeclampsia, must have routine APLA assay.in women 
with early onset pre-eclampsia APLA should routinely be tested. When other clinical features are suggestive 
of APs. 
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Table 1:  Descriptive statistics for age

Cases Controls

N 100 100

Mean 27.60 27.94

Std. Deviation 4.96 4.139

Minimum 20 20

Maximum 35 35

this study to find whether there is any impact of APLA 
in the development of PE. Data is not available at local 
level and limited studies have been conducted in our 
setup. We aimed to conduct this study to find local mag-
nitudes and can be able to detect increase in APLA in 
pregnant females in early gestational age and can prevent 
PE. 

Material and Methods

This Case Control study was conducted in Unit II, 
Department of Obstetrics & Gynecology, Lady Willing-
don Hospital, Lahore. The data collection technique 
was based on Non-probability consecutive sampling. 
The study sample size was 200. Both arms of study had 
100 patients each (case and control) with 80% power 
of test and 5% level of significance and taking expected 
percentage of APLA i.e.10% in females having PE 
and 0% in females without PE. Patients between 20-
35 years of any parity and singleton pregnancy of gesta-
tional age > 20 weeks of gestation on ultrasound were 
included. Cases were Females with PE (as per operatio-
nal definition) and controls were females without pre-
eclampsia. Females with chronic hypertension (Bp 140/90 
mmHg) before pregnancy, chronic or gestational diabetes 
(BSR>200mg/dl), recurrent early pregnancy loss, 
history of autoimmune disease and deep vein throm-
bosis, depleted clotting factors, females using anticoa-
gulants, females with infectious diseases (HIV inclusive) 
and malignancies (on medical record) and females on 
steroid therapy were excluded from the study. Hospital 
ethical committee approved the study. After informed 
consent 12 ml blood was taken from every patient of 
case (PE) and control group (without PE) presenting to 
OPD of Department of Obstetrics & Gynecology, Lady 
Willingdon Hospital, Lahore to assess presence or 
absence of APLA. All demographic data information 
(name, age, address, parity and gestational age) and 
study results were recorded on the proforma (attached). 
SPSS version 20 was used to analyze data. Mean ± SD 
was calculated for maternal age and gestational age. 
Frequency was measured for parity. Odds Ratio was 
calculated to measure relation between APLA and PE. 
OR>1 was taken statistically significant. Data was 
stratified for age and parity. Post stratification OR was 
calculated. OR>1 was considered significant.

Results

27.60±4.96 years was the mean maternal age of patients 
among case group, the minimum age was 20 years and 

maximum was 35 years whereas 27.94±4.13 was the 
mean maternal age of control group, the minimum age 
was 20 years and maximum was 35 years. (Table-1) 

Cases: Females with PE (as per operational definition)

Control: Females without PE presenting for antenatal 
routine checkup

The mean gestational age among cases was 27.46±4.72 
weeks the minimum gestational age was 20 weeks and 
maximum was 35 weeks on the other side the mean 
gestational age among controls was 27.25± 4.74 weeks 
the minimum gestational age was 20 weeks the maxi-
mum was 35 weeks. Among cases there were 46 women 
whose parity was 1, 36 women's parity was 2 and 18 
women's parity was 3 whereas among controls there 
were 28 women's whose parity was 1, 48 women's parity 
was 2 and 24 women's parity was 2. 

Fig-1: Parity Status of Women 

Among cases there were 17 (17%) women in which 
Antiphospholipid antibodies were present where as in 
83 (83%) APLA was absent, among controls there were 
5(5%) women in which Antiphospholipid antibodies 
were present whereas among 95 (95%) APLA was 
absent. There was significant association between pre-
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eclampsia and Antiphospholipid antibodies (APLA) 

as the p-value was significant (p-value=0.007). The 
odds ratio is 3.89 which means there are 3.89 time more 
odds of having preeclampsia if APLA is present in 
women. (OR=3.89)

There was significant association between APLA and 
preeclampsia in the age group of 20-28 years as the p-
value was significant. (p-value= 0.041) there are 3.34 
times more odds of developing preeclampsia in this 
age group if patient have APLA (OR=3.34) whereas in 

the age group of 29-36 years there was no significant 
association between APLA and preeclampsia as the 
p-value was not significant (p-value=0.066) there are 
5.87 times more Odds of developing preeclampsia is 
the APLA is present in patient. 

There was no significant association between APLA 

and preeclampsia among the women whose parity was 
1 but there were 4.08 times more odds of developing 
Preeclampsia among those women in which APLA 
was present whereas among women whose parity was 
2 there was also no significant association between 
preeclampsia and APLA and there were 2.09 times 
more odds of developing preeclampsia if the APLA 
was present lastly women with parity 3 there was no 
significant association between Preeclampsia and APLA 
and there were 4.6 times more odds of developing pre-
eclampsia if APLA was present.

Discussion

The results of our study indicate that patients presenting 
with preeclampsia tested positive for antiphospholipid 
antibodies more than those women without preeclampsia.  
Hypertensive disorders of pregnancy including preec-
lampsia are one of the major causes of maternal and 
perinatal morbidity and mortality. It is an estimation 

5,6
that preeclampsia complicates 2–8% of pregnancies  
Patient manifests as having a high blood pressure, protein 

5
urea, lower limb edema and platelet aggregation.  It is 
a main cause of feto-maternal morbidity and mortality 

7
in developing countries.  Complication in pregnancies 
like recurrent early pregnancy losses are associated with 
the presence of APLA. Females with antiphospholipid 
syndrome have increased chance of developing preec-
lampsia, however the presence of APLA in preeclampsia 

8
is still not clear.  Devastating fetal and maternal comp-
lications like adverse fetal outcome, placental abruption, 

8
DIC and maternal mortality are linked to preeclampsia.  
Above stated adverse events may not have APLA posi-
tivity. Literature associates APLA with miscarriages, 
intrauterine growth restriction, however there remains 

9-12 
a controversy about their link with preeclampsia.  
In a case control study in comparison to control that 
had 4.6% risk of complications in pregnancy, it increased 
to 59.1% in women with APLA particularly anti cardio-

13,14
lipin antibodies.  Benedict et al., found insignificant 
difference  between preeclamptic and control females 
for presence of APLA i.e. 10% in preeclampsia group 

15and 0% in control group.  Dreyfus reported no link 
between APLA and preeclampsia. The OR for the 
association was 0.95 (95% CI 0.45, 2.61). APLA were 
detected 4.4% (8/180) PE women and in 5.3% (19/360) 

16
controls.  However Roni Z, Mordechari D et al found 
that females with positive antiphospholipid antibodies 
were hospitalized earlier, had more complications 
including preeclampsia and gave birth at an earlier 

17
gestation.  The pathology of Pre-eclampsia and placental 
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Table 2:  Association between APLA & preeclampsia

Group
Total

Case Control

APLA

Present 17(17%) 5(5%) 22

Absent 83(83%) 95(95%) 178

Total 100 100 200

Table 3:  Association between APLA and preeclampsia 
stratified for age groups

Age Groups

20-28 Years 29-36 Years

Case Control Case Control

APLA Present 12(%) 4(%) 5(%) 1(%)

Absent 43(%) 48(%) 40(%) 47(%)

Total 55 52 45 48

Chi-Square Test 4.19 3.38

p-value 0.041 0.066

Odds Ratio 3.34 5.87

Table 4:  Association between APLA & Preeclampsia 
Stratified for Parity

Parity

1 2 3

Case Control Case Control Case Control

A
P

L
A Present 11(%) 2(%) 3(%) 2(%) 3(%) 1(%)

Absent 35(%) 26(%) 33(%) 46(%) 15(%) 23(%)

Total 46 28 36 48 18 24

Chi-Square 
Test

3.38 0.63 1.88

p-value 0.066 0.24 0.17

Odds Ratio 4.08 2.09 4.6



insufficiency is multifactorial, but a proportion of cases 
are caused by antiphospholipid antibodies in maternal 
blood. Both case-control and cohort studies have reported 
associations between antiphospholipid antibodies and 

18preeclampsia.

In this study women who had preeclampsia among them 
17(17%) were positive for APLA and among control 
only 5(5%) women were positive for APLA. However, 
a statistically significant association was seen between 
preeclampsia and APLA. i.e. (p-value=0.007) Women 
with preeclampsia had OR=3.89 hence more chances 
of having APLA positive in them. 

Conclusion

Results of this study showed a significant association 
and significant risk between APLA and preeclampsia. 
Women at high risk for preeclampsia should be stratified 
for APLA assay. However, women with early severe 
preeclampsia and other features of APS must be consi-
dered for APLA testing.
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Introduction

Caffeinated energy drinks are group of beverages 
tenanted our markets globally specially in younger 

1population in order to amplify endurance performance.  

They mainly contain caffeine as a stimulant drug in 
addition to taurine, glucose, sucrose, glucuronolactone, 
vitamin B1, B2, B6, B12, artificial flavor and sparkling 

2
water.

Caffeine (C H N O ) is the world’s most widely used 8 10 4 2

psycho active drug, chemically related to adenine and 
guanine bases of deoxyribonucleic acid (DNA) and 

3ribonucleic acid (RNA).  It is naturally found is in coffee 
beans, guarana seeds and cocoa beans. Many caffeine 
based items like chocolate and its products, soft drinks, 
tea, coffee, ice cream, pain and flu medicines are 

4commonly used in daily life.
Caffeine acting as non-selective phosphodiesterase 
inhibitor raises intracellular CAMP, activates protein 
kinases-A, inhibits leukotrien synthesis and reduces 

Effects of Flax Seed Oil on Histological & Biochemical Metamorphosis Induced by 
Caffeinated Energy Drink in Adult male Albino Rats Bone
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Abstract 

Objective: To appraise protective effects of flax seed oil on caffeinated energy drink induced histological 
(osteoporotic cavities) & biochemical (Alkaline phosphatase) changes in adult male albino rats bone 

Method:  This was an experimental study conducted at department of Anatomy Shaikh Zayed Postgraduate 
Medical Institute Lahore for 8 weeks. 32 adult male albino rats weighing (250-300gm) were randomly 
divided into four groups. Group A (Control) received corn oil 5ml/kg body weight in addition to basal diet 
daily for 8 weeks. Group B (Experimental) received caffeinated energy drink (15ml/kg body weight) and 
corn oil (5ml/kg body weight) for 8 weeks. Group C (Experimental) received caffeinated energy drink (15 
ml/kg body weight) and 40% flax seed oil (5ml/kg body weight), while group D (Experimental) received 
caffeinated energy drink (15ml/kg body weight) and 60% flax seed oil (5ml/kg body weight) daily for 8 
weeks respectively.  All animals were weighed before and after experiment. Blood samples were taken before 
and after 24 hours of giving last doses for estimation of serum ALP.  Furthermore, right femora were used for 
histological purpose.   

Results:  Significant difference in mean osteoporotic cavities of femora among experimental groups (p = 
0.000) was observed. Insignificant difference was found in mean serum ALP (p = 0.072).   

Conclusion: Flax seed oil helped in alleviating osteoporotic changes induced by caffeinated energy drink in 
femora of adult male albino rats. 
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GABA production in tuberomamillary nucleus thus 
5produces alertness.  Caffeine is metabolized in liver by 

P450 (CYP1A2) to active methylxanthine,  theobromine  
and theophylline. It crosses blood brain barrier, placenta 

6and can be found in breast milk.
Long term use of caffeine not only leads to addiction 
and drug dependence but it increases risk of heart disease, 
type-2 diabetes mellitus, liver disease and bone resorp-

7tion.  More than 300 mg a day can have deleterious 
effects on human body and its intoxication can lead to 
tachycardia, hypokalemia, gastrointestinal disturbances, 

8
hallucinations, seizures, arrhythmias and even death.
Caffeine acting as a diuretic causes urinary excretion 
of calcium phosphorus and magnesium even after 

9several hours of its intake.  It also hinders the absorption 
of vitamin D, essential for absorption of calcium from 
intestine.  Various human studies revealed that young 
adults and women who consume adequate calcium and 
moderate caffeine may have little or no deleterious 
effects. However, adults and older women who used 
to take more caffeine than compensated loss of calcium 

6, 8, 9
are at higher risk of osteoporosis .
The use of functional foods has also been increased 
universally not only due to their nutritional values but 

10
also secure against detrimental health problems.  
Regarding this aspect flax seed and its various products 
have occupied a major proportion of ancient medical 
history  along with documented positive  effects on 

10,11
bone mass and their biomarkers.  Flax seed or linseed 
(Linum usitatissimum), has been cultivated for thou-
sands of years by the ancient civilization of  Ethopia 
and Egypt for textile fiber and nutrition. Flax seeds 
come from the flowers of plants and can be pressed into 

12, 13oil or ground into flax seed meal for baking.
Flax seed oil is rich in Omega-3, Omega-6 fatty acids 
(ALA), Polyunsaturated fatty acids (PUFA), eicosapen-
tanoic acid (EPA), docosahexaenoic acid (DHA), lig-
nans, proteins, charbohydrates, Vitamin A, B1, B2, B6, 
C, E, folic acid and trace minerals like calcium, magne-
sium, phosphorus, potassium, copper, sodium and 

13folate.  Omega-3 and Omega-6 fatty acids not only 
reduces inflammatory conditions like rheumatoid 
arthritis, osteoarthritis & osteoporosis but also provide 
protection against  coronary  artery disease, hyperten-
sion, hyperlipidemia, diabetes mellitus, chronic kidney 
disease (CKD), polycystic ovarian syndrome( PCOS) 

13, 14 & metabolic syndrome.
Taking into consideration the above mentioned bene-
ficial effects of flax seed oil on human body and due 
to substantial use of caffeinated energy drinks in our 

youth, this study was designed to alleviate the hazardous 
effects of caffeinated drinks on osteoporosis and raised 
ALP levels of adult male albino rats.

Material and Methods 
Thirty-two adult, healthy male albino rats, age (3-6 
months), average weight (250-300 gm) were purchased 
from university of health science. They were divided 
into four groups. Group A (control), group B, C and D 
(experimental groups), each group consisting of 8 rats. 

All the rats were kept at room temperature of 22±25 ℃. 
They were acclimatized for 7 days and had free access 
to food and water with ad libitum. A 12 hours light/ dark 
cycle was maintained.   
After acclimitization, rats were divided randomly by 
lottery method into four groups. The weight of each rat 
was recorded before experiment and then marked with 
permanent markers for identification and placed in 4 
different cages for 8 weeks. 
Group A received corn oil 5ml/kg body weight by gavage 
for 8 weeks daily in addition to basal diet. Group B 
received 15ml/kg of caffeinated energy drink and corn 
oil 5ml/kg body weight daily for 8 weeks. Group C 
received 15ml/ kg of caffeinated energy drink and 40% 
flax seed oil (100ml oil formed by adding 40ml of flax 
seed oil and 60ml of corn oil) 5ml/kg body weight daily 
for 8 weeks. Group D received 15 ml/kg of caffeinated 
energy drink and 60%  flax seed oil (100 ml oil formed 
by adding 60 ml of flax seed oil and 40ml of corn oil) 

155ml/kg body weight daily for 8 weeks.
After 8 weeks, all the rats were weighed individually, 
euthanized for dissection after 24 hrs of last doses. A 
vertical midline incision was given on each thigh of 
the rat. The skin was reflected and muscles were removed 
to view femora. Both right and left femora were dissected 
out, cleaned and weighed individually. Furthermore; 
right femora were selected for statistical purpose.
Tissue processing done according to Spencer and Ban-
croft procedure. Fixed right femora were cut into 3-5 mm 
small pieces from mid shaft and embedded in paraffin 

16blocks.  5µm thick sections were obtained and stained 
with haematoxylin and eosin. Slides of mid-shaft of 
femora were studied under light microscope by using 
various magnifications and comparison was made bet-
ween control and experimental groups. Blood samples 
were taken from each animal via tail for estimation of 
serum ALP and then allowed to clot. The sera were 
immediately separated by centrifugation of the clotted 
blood and stored at -200C till analysis of biochemical 
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16
markers.
Data was analyzed by using SPSS 20.0. The qualitative 
variable like osteoporotic cavities was reported by using 
frequency and percentage of each group. The quanti-
tative variable like serum ALP was presented by using 
mean and standard deviation (S.D) and comparison 
among group was made  by using  One way ANOVA . 
Tukey’s test for post hoc analysis was used where requi-
red. Chi-square test used for comparison among groups. 
Statistically significant p - value was ≤ 0.005

Results
Osteoporotic Cavities: Osteoporotic cavities in femora 
of all groups were observed. They were (100%) absent 
in group A (Fig. 1). (100%) present in femora of all 
rats of group B and the number of osteoporotic foci 
were more (5-6/field of vision) in this group (Fig. 2).

(25%) found in group C and their number were redu-
ced (3-4/field of vision) (Fig.3). They were approxi-
mately (100%) absent in group D (Fig.4).

Figure.1 Photomicrograph of longitudinal section of 
femur ( mid shaft)  group A, absence of osteoporotic 
cavities  (H& E 10X )

Figure. 2  Photomicrograph of longitudinal section of 
femur (mid shaft) group B, presence of osteoporotic 
cavities (yellow arrow) along with disruption of 
normal architecture of bone tissue  ( H&E, 10X)

Figure.3   Longitudinal section of femur (mid shaft) 
group C, reduced no. of osteoporotic cavities ( yellow 

arrow)( H&E, 10X)

Figure. 4  Photomicrograph of longitudinal section 
of femur (mid shaft) group D, absence of osteoporotic 

cavities & restoration of normal architecture of bone. 
(H&E, 10X)

The difference among control and experimental groups 
was significant (p = 0.000) (Table 1)

Multiple comparisons of osteoporotic cavities among 
various groups by one way ANOVA showed signifi-

cant difference between control group A and experi-
mental group B, also between B, C and D, whereas 
insignificant difference was found between groups A, 
C & D (Table 2) 

Alkaline Phosphatase (ALP) (u/l):

The mean ALP (u/l) before and after the experiment in 
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Table 1:  Osteoporotic cavities of femur of rats in control 
and experimental groups.

Group
OSTEOPOROTIC CAVITIES

Total
Present Absent

A 0 (0.0%) 8 (100.0%) 8 (100%)

B 8 (100.0%) 0 (0.0%) 8 (100%)

C 2 (25.0%) 6 (75.0%) 8 (100%)

D 0 (0.0%) 8 (100.0%) 8 (100%)

Total 10 (31.3%) 22 (68.8%) 32(100%)

p = 0.000* * Significant difference (p < 0.05) 



all groups were observed. One-way ANOVA test among 
groups showed insignificant difference in mean serum 
ALP (u/l) before and after experiment (p = 0.096 and 
0.072) respectively. (Table 3)

While comparing various groups ALP (u/l) before 
and after experiment. ALP (u/l) in group B was higher 

as compared to control group A, however insignificant 
difference was found in between them. There was also 
insignificant difference observed in between group C 
and D as compared to control group A. 

Discussion 

Caffeinated energy drinks have raised special health 
concerns in the recent past years due to deleterious 

3,8effects on human body.  Public interest towards func-
tional food has been developed due to potential health 
benefits of their ingredients. According to European 
commission, functional foods not only provide basic 
nutrition but also improve physical and mental health 

12, 13
and decrease the risk of diseases.

Flax seed and its various ingredients have potential 
health benefits due to their important ingredients like 
PUFA, MUFA, ALA in form of Omega-3, omega-6 
fatty acids, Vit A, B, C, E, trace minerals like calcium, 

12,13,14  phosphorus, magnesium, potassium and copper.

In this study the presence or absence of osteoporotic 
cavities in all four groups were observed. It was signi-
ficant (p = 0.000) (table 1). Multiple comparison of 
presence of osteoporotic cavities among various groups 
showed significant difference between control group 
A and experimental group B (p=0.000), between group 
B and D (p = 0.000) respectively, while insignificant 
difference was found in between A, C and D (table 2).  
According to Omaima et al, oral doses of caffeine lead 
to urinary excretion of calcium, phosphorus and 
magnesium even after several hours of consumption. 
Secondly, it inter-feres with absorption of vitamin D 
necessary for absorption of calcium from intestine. 
Uncompensated losses of calcium would be a risk 

17factor for the development of osteoporosis.

Another possible reason of the presence of osteoporotic 
cavities in group B was due to caffeine consumption 
which besides causing urinary excretion of calcium, 
phosphorus and magnesium also stimulated glucocor-
ticoid production which in turn reduced osteoblastic 

9, 18  
activity and calcium absorption in gastrointestinal tract.

Treatment of group C and D with 40% and 60% of flax 
seed oil respectively helped in reduction of osteoporotic 
cavities due to antioxidant activity of flax seed oil which 

11,19help to restore osteoporosis.  It was  in agreement with 
the work of Watkins et al, who reported that dietary 
omega-3 and omega-6 PUFA not only lower PGE-2 
production but also increase EPA and DHA through 
modulation of cytokines, thus decreased bone 
resorption and osteoporosis. An over production of 
PGE-2 would impair bone by reducing the activity of 

19 
osteoblas.  Ilesanmi et al, had also clarified the 
pathogenesis of osteoporosis in postmenopausal 
women due to overpro-duction of cytokines lead to 

20 imbalance between bone formation and resorption.
Costa et al, observed that flax seed ALA content 
increased HDL cholesterol and decreased the 
concentration of cholesterol which increa-sed the 
differentiation of osteoblasts and decreased 

21
osteoclast bone resorption.

In the present study the mean serum ALP before and 
after the experiment in all groups was also observed. 
There was insignificant difference in mean serum ALP 
before experiment among all group (p = 0.096), however 
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Table 2:  Multiple comparisons of osteoporotic cavities of 
femur of rats in control and experimental groups.

Group Chi-square DF p-value

A

B 16.000 1 0.000*

C 2.286 1 0.131+

D - - -

B
C 9.600 1 0.002*

D 16.000 1 0.000*

C D 2.286 1 0.131+

* Significant difference (p< 0.05)                                                                                              
 + Insignificant difference (p > 0.05)                                       
-  Constant Result

Table 3:  Alkaline phosphatase (u/l) in control and experi-
mental groups

Group Alkaline Phosphatase (u/l)

Mean± SD p-value

Alkaline 

Phosphatase 

u/l before 

experiment

A 679.38 ± 172.27 0.096+

B 539.75 ± 159.16

C 482.25 ± 154.54

D 529.88 ± 141.99

Alkaline 

Phosphatase 

u/l after 

experiment

A 694.25 ± 174.39 0.072+

B 639.88 ± 174.55

C 498.25 ± 160.58

D 523.88 ± 143.82

 + Insignificant difference (p> 0.05)                                        



after the experiment it was also insignificant (p = 0.072) 
(table 3). Multiple comparison of serum ALP among 
groups also showed insignificant difference in between 
control and experimental groups. The increase in ALP 
in experimental group B was due to caffeinated drink.

It was in accordance with the work of Taiwo et al, who 
also observed raised ALP in male and female rabbits 
at day 14 and 21 after administration of caffeinated 
drink. He also elaborated the reason of raised ALP in 
experimental groups as compared to control was due 
to hepatic canalicular obstruction associated with infla-

22
mmation and hepatocellular injury. 

The gradual reduction of ALP in group C and D was due 
to protective effect of flax seed oil in these groups. The 
results of present research work were in relevance with 
the work of Boulbarounet al, who not only observed 
improvement in micro architecture of bone but also in 
reduction of serum tarterase resistant acid phosphatase 
(TRAP) and Alkaline phosphatase (ALP)in adult female 
rats suffering from osteoporosis when treated with 10% 

23
flax seed and sesame seed oil.  Tariq et al also conclu-
ded in study that serum ALP could be used as an index 

24of decrease in bone mineral density.

Conclusion 

Flax seed oil helped in mitigating caffeinated energy 
drink induced osteoporosis and raised serum ALP. It 
should be added in diet to minimize bone and mineral 
loss both in younger and elderly group. 
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Introduction

Cerebral venous sinus thrombosis (CVST) accounts 
1for 0.5% to 1% of all stroke patients  and has a 

unpredictable presentation and clinical course. This is 
most common in the third decade of life with predomi-

2
nance in females and in younger age group.  Non-contrast 
enhanced CT (NCCT) brain is a commonly performed 
imaging method for the evaluation of patients with 

1,2 CVST.  Now, MRI combined with MRV is being consi-

dered the most sensitive imaging technique and has 
replaced invasive digital cerebral angiography as a 

3,5gold standard imaging technique in CVST.  The ima-
ging finding for the diagnosis of the CVST is divided 

6into direct and indirect findings.  Direct findings that 
are observed on non-contrast CT are  dense cord sign, 
dense dural sinuses, dense jugular vein and dense triangle 
and empty delta sign on post-contrast. Indirect findings 
of cerebral venous sinus thrombosis includes hemorr-
hagic infarcts, non-hemorrhagic infarcts, multifocal 

2,3hemprhhages and diffuse cerebral edema.

Non–contrast CT brain  has shown high sensitivity and 
specificity in detection of intra-cerebral edema (93.7% 
and 98%) and hemorrhage (94.8% and 98.7% respec-
tively) in literature. Moreover, Contrast-enhanced CT 

6has a sensitivity of 75-100% and specificity of 81-100%.

The aim of the this research was to determine the fre-

Non-contrast Computed Tomography Imaging Findings and Diagnosis Of Cerebral 
Venous Sinus Thrombosis
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quency of abnormal non- contrast CT brain in patients 
with cerebral venous thrombosis.

Material and Methods 

This was a prospective, cross-sectional study carried 
out in the Neurology department of the King Edward 
Medical University, Mayo Hospital Lahore, from june 
2016 to June 2021. The study duration was Five years. 
The research was approved by an institutional review 
board and ethical committee of the hospital.  Written 
informed consent was taken from all patients registered 
in the research. Demographics and imaging findings 
were recorded on a pre-designed proforma. Patients 
presenting with symptoms & signs  such as headache, 
seizures, limb weakness, diplopia, decreased vision, 
and papilledema were labeled as symptomtic cvst and 
were included in the study. Patients between the ages 
of 20-60 years were enrolled. NCCT was performed 
at presentation in all patients and was followed by an 
MRI brain and MRV for the confirmation of diagnosis. 
Imaging interpretation was done by experienced radio-
logist. Patients with abnormal cerebrospinal fluid cyto-
logy and biochemistry, history or clinical symptoms 
suggestive of an arterial stroke or NCCT showing arterial 
territory infarct or hemorrhage, hydrocephalus, infectious 
and imaging suggestive of tumor were excluded. 

Data were entered and analyzed with SPSS version 22. 
Mean and the standard deviation was calculated for 
quantitative variables like age. Descriptive statistics 
like gender and abnormal findings on NCCT were calcu-
lated and presented as frequencies and percentages.  
The data were stratified for age, gender, duration of 
symptoms to control the effect modifiers. Data was also 
analysed for gender specific differences in imaging 
findings. Post-stratification chi-square test was used 
and a p-value less than 0.05 was taken as significant.

Results 

In this study total of 177 patients were enrolled. The 
mean age was 28.45±4.13 years with minimum and 
maximum ages of 21 and 36 years respectively. 36 
(20.34%) patients were male while 141(79.66%) patients 
were females. The male to female ratio was observed 
to be 0.25:1.

The study results depicted that the mean duration of 
symptoms was 2.53±1.27 weeks. Generally, no evidence 
of signs of venous thrombosis on NCCT was shown in 
70(39.55%) cases and 107(60.45%) showed abnormal 
NCCT.(Fig-1)

Figure:1 Distribution of CT Scan Finding

Among patients with age 30 years the normal NCCT 
was reported in 42(36.8%) patients (males 27.8% & 
females 42.6%). In subjects with age >30 years 28(44.4 
%) had normal CT with  p- value =0.322.  For the dura-
tion of symptoms 3 weeks, the normal CT brain was 
reported in 63(47.0%) patients. However, patients who 
presented later than 3 weeks had abnormal  findings 
on NCCT (16.3%, n=7). Significant relation between 
duration of symptoms and abnormal imaging was 
documented ( p-value =<0.001).

Regarding abnormal NCCT, patients with age ≤30 
years the abnormal NCCT was reported in 72 (63.2%) 
cases and with age >30 years 35(55.6%) cases had (P-
value=0.322). The gender distribution of males and 
females is 72.2% and 57.4%, respectively.
Concerning the duration of symptoms ≤3 weeks, 
the 71(53.0%) had abnormal NCCT and with >3 
weeks 36(83.7%) cases demonstrated abnormal 
NCCT imaging. (p-value= <0.001)

Direct signs (cord sign) were observed in 7.9% (n=14) 
patients whereas indirect signs (hemorrhagic infarct 
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Table 1:  Comparison of CT scan findings with effect 
modifiers

CT Scan
Total

p-
valueNormal Abnormal

Age 
(years)

≤30 42 72 114 0.322
36.8% 63.2% 100.0%

>30 28 35 63
44.4% 55.6% 100.0%

Gender Male 10 26 36 0.106
27.8% 72.2% 100.0%

Female 60 81 141
42.6% 57.4% 100.0%

Duration 
of 
symptoms
(weeks)

≤3 63 71 134 <0.001
47.0% 53.0% 100.0%

>3 7 36 43
16.3% 83.7% 100.0%



(n=35,19.85%) and infarct with edema (n=37, 
20.90%). Besides cord sign in direct signs, hemorr-hage 
and infarct with edema in indirect signs, no other 
direct and indirect signs were noted in this study. Ima-
ging findings according to age group, duration of symp-
toms, and gender distribution are outlined in Table 1 
to Table 3.

Stratification of our data by age, gender distribution, 

and duration of symptoms demonstrates the following 
results. A relatively higher proportion of males exhibited 
abnormal non-contrast CT as compared with to 
female. Furthermore, this study showed a 
significantly increased prevalence of abnormal CT brain 
findings in patients who were less than 30 years com-

pared to those who were more than 30 years old  (p-value 
=0.003). 

Regarding the duration of symptoms patients presented 
in acute phase (≤ 3 weeks) were more likely to 
manifest evidence of thrombosis on imaging findings 
compared to cases who presented late (≥3 weeks) (p-
value= 0.001). 

Discussion 

Cerebral venous sinus thrombosis has variable clinical 
presentation and therefore requires a high index of 
clinical suspicion. Clinical presentation can vary consi-
derably based on the anatomical location and extension 

1of thrombosis.  NCCT is a first-line modality to establish 
the proper diagnosis. Also commencement of early 
treatment translates to a better prognosis.

It has been seen in literature that CT scan conducted 
with detailed techniques that include plain and dynamic 
sequences and careful analysis of sources images is a 
simple and effective method to diagnose acute, subacute, 

16and chronic venous thrombosis.  Initial NECT scan 
was done in all of our patients with symptomatic CVST, 
and diagnosis of venous thrombosis was later confirmed 
by MRV and MRI brain. In our study, 60.45% of patients 
had an abnormal finding on initial CT scan brain plain. 

8
In contrast, a study done by Jernej Avsenik et al  demons-
trated 24.53% of the cases of CVST on initial NCCT.

Brain parenchymal abnormalities in cerebral venous 
thrombosis include diffuse cerebral edema, hemorrhage, 

17,20,21and hemorrhagic infarct. . A recent multicenter retro-
spective study demonstrated high sensitivity of 100% 
of hyperdensity on non-enhanced CT scans with speci-

17
ficity reaching 95%.  Another study presented that 
edema without hemorrhage is visualized on CT brain 

18plain in ≈8% of cases and on MRI in 25% of cases.  
And yet another study demonstrated that focal paren-
chymal changes with edema and hemorrhage may be 

19identified in up to 40% of patients.  However, in our 
study hemorrhage on NCCT was demonstrated in 35.7 
(19.8%) of patients, and infarct with edema was 
presented in 37 (20.90%).

NCCT is more likely to show evidence of thrombosis 
in the acute phase rather than in the chronic phase of 
venous thrombosis due to the signal changes of the 

22clot with time on CT.  These results are in congruence 
with our research results which illustrates that patients 
who presented with symptomatic CVST early in their 
course in less three weeks had abnormal imaging com-

Table 3:  Comparison of infarct with edema with effect 
modifiers

Infarct with Edema
Total

p-
valueYes No

Age 
(years)

≤30 16 98 114 0.003

14.0% 86.0% 100.0%

>30 21 42 63

33.3% 66.7% 100.0%

Gender Male 9 27 36 0.498

25.0% 75.0% 100.0%

Female 28 113 141

19.9% 80.1% 100.0%

Duration 
of 
symptoms
(weeks)

≤3 22 112 134 0.010

16.4% 83.6% 100.0%

>3 15 28 43

34.9% 65.1% 100.0%
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Table 2:  Comparison of hemorrhagic infarct with effect 
modifiers

Hemorrhagic 
infarct Total

p-
value

Yes No

Age 
(years)

≤30 28 86 114 0.031

24.6% 75.4% 100.0%

>30 7 56 63

11.1% 88.9% 100.0%

Gender Male 9 27 36 0.378

25.0% 75.0% 100.0%

Female 26 115 141

18.4% 81.6% 100.0%

Duration 
of 
symptoms
(weeks)

≤3 21 113 134 0.016

15.7% 84.3% 100.0%

>3 14 29 43

32.6% 67.4% 100.0%



pared to who presented after the acute phase. In addition, 
in our study we also observed more abnormal finding 
in relatively younger age group of which no evidence 
was found in literature. Though this can be attributed 

20to increased prevelance among younger age group.  
Although, in our research there was notable prominence 
of abnormal imaging in males compared to females by 
13%. Nevertheless, we did not found any evidence of 
this disposition in the literature. Because of diverse 
presentations in CVST, it must be put in the differential 
diagnosis in patients presenting with acute headache 
or other neurological complaints. Delay in recognition 
of CVST can lead to fatal consequences and worse out-
comes and morbidity. Although, MRI with MRV is the 
imaging modality of choice. Despite that it is not readily 
available in every setup. Emergency NCCT brain should 
be performed to rule out the possibility of cerebral sinus 
thrombosis in symptomatic patients. Commencing 
heparin therapy on the day of presentation until a defi-
nitive diagnosis is made with MRI and MRV can poten-
tially be lifesaving.

Conclusion 

CT brain plain is a non-invasive and readily available 
neuro-imaging in emergency settings. It is highly sensi-
tive in detecting the suspected cases of cerebral venous 
sinus thrombosis presenting in the emergency depart-
ment. Moreover, our study illustrated the important 
differences between males and females in imaging 
findings.
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Introduction

The industry of E-cigarettes has flourished in recent 
years with the ubiquity surpassing standard ciga-

rette use among adults. Electronic cigarettes also known 
as electronic nicotine delivery systems (ENDS) which 

simulates tobacco smoking are battery-operated atomi-
zers which delivers nicotine via inhalable aerosol gene-

1rated from a nicotine-containing solution.  Other terms 
also used for this product includes “electronic cigarette,” 
“e-cigarette,” “e-cig,” “e-pen,” “e-hookah,” “electronic 

2hookah,” “hookah pen,” “hookah vape,” “pen”.  Recent 
statistics of WHO suggest that global market of E-
cigarettes is increasing gradually accounting for 56 % 
by USA,12% by UK,21% is divided among China, 

3France ,Germany, Italy and Poland.  The burgeoning of 
electronic Vaping products raises many solicitudes as 
they expose adolescents to different respiratory health 

4
issues, carcinogens and increasing nicotine dependence.

Vaping and Associated Health Problems in University Students of Lahore

1 2 3 4 5 6
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Abstract 

Objective: This study was carried out to assess health issues associated with Vaping among medical and non-
medical students of Lahore. 

Method: An analytical cross sectional study was conducted from March 2020 to July 2020 among students 
of multiple medical and non-medical colleges and universities. A sample of 160 students who were involved 
in vaping was collected through snow ball sampling technique. After IRB approval, pre-tested structured 
questionnaire was disseminated via Google forms. Students who were using E cigarettes and were willing to 
participate, were included in this study. Data was analyzed using SPSS version 22. Chi-square test was 
applied and p-value at <0.05 was considered significant to find out an association between knowledge and 
side effects reported in medical and non-medical students. 

Results: This study included 160 students who were already involved in vaping, out of which 111(69.38%) 
were male and 49(30.63%) were female. Health effects associated include cough 38(27%), shortness of 
breath 24(15%), palpitations 18(11.25%) and loss of appetite 16(10%).When asked about different reasons 
behind starting e-cigarettes it was concluded as better alternative than smoking 70 (43.75%) followed by 
social up-gradation by 48 (30%) of the participants. Significant association was found among respondents 
using e-cigarettes and awareness regarding presence of nicotine (p=0.02), harmful chemicals (p=0.05) and 
adverse effects associated with it (p=0.002)

Conclusion: The study concluded that Vaping is more common in the students from other discipline rather 
than Medical students due to lack of information about its health hazards. Friends were the commonest source 
of information. Most of the non-medical students were unaware of harmful chemical ingredients present in e-
cigarettes and the most common adverse effect reported was productive cough.
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There is significant disparity in the prevalence of e-
cigarettes from country to country. The prevalence of 
e-cigarettes usage in developed countries between 
years 2009-2013 is 7% in Australia, 6% in the U.S and 
4% in the UK. In Asia, Malaysia has the highest preva-
lence of e-cigarette at 14% and Republic of Korea at 

57% and notably China at 0.05%.  The prevalence in 
Bangladesh in 2018 was 0.4%, in India was 0.02% and 

6in Pakistan the prevalence among adults is 7.1%.  There 
have been a multitude of studies carried out on the health 
impacts of e-cigarettes which included pulmonary ail-
ments like upper and lower respiratory irritation, bron-

7chitis, cough and emphysema.  In a study regular use of 
e-cigarette was linked to increased sympathetic control 
on the heart and oxidative stress, both related to increased 

8
cardiovascular disease risk.  Psychosocially e-cigarettes 
have shown an increase chance of development of depre-
ssion, panic disorder, obsessive compulsive disorders, 

9and alcohol drug use and  abuse.

Currently E-cigarettes are being promoted as a safer 
option to smoking traditional cigarettes or to facilitate 

10quitting smoking completely.  E-cigarettes are commonly 
advertised to youth and young adults through television 
ads and can easily be bought online with little to none 
age verification making them easily accessible to even 

11minors.  There is a ban on selling e-cigarettes in certain 
countries (Australia, Brazil, Canada, Mexico, Panama, 
Singapore, and Switzerland), and is regulated in 68 

12
countries.  In Pakistan however, the import and sale 

13 of e-cigarettes is considered legal.  E-cigarettes are 
now an emerging public health concern across the globe. 
With an immense dearth of data and understanding of 
the prevalence, access, attitudes and awareness in the 
youth and young adults of developing countries, in-
depth analysis of e-cigarettes are the need of the hour. 
Our study focuses on students of multiple medical 
colleges and non-medical institutes of Lahore and is 
aimed to assess the knowledge and health issues of 
students about the related health risk behavior specific 
to Vaping.

Material and Methods 

This Analytical study was conducted through an online 
survey from March 2020 to July 2020. Google form 
having structured pre-tested questionnaire was gene-
rated for the purpose of data collection. Taking preva-
lence at 7.1 % similar to study conducted among uni-

14
versity students in New Zealand in 2018,  confidence 
level of 95% and keeping the margin of error at 5%, a 

sample size of 377 was calculated through WHO online 
sample size calculator. Despite of large sample size, 
only 160 responses were obtained. Although Snow ball 
sampling technique was used for data collection to 
identify the students who were already vaping but due 
to social discrimination, many students ignored the 
request of primary investigator to fill in the google form. 
Students from different medical & non-medical colleges 
and universities were included in this study. Before 
collection of data, IRB clearance (Approval no M-
19/043/-CM) was obtained from Institutional Review 
Board of Akhtar Saeed Medical and Dental College. 
Maintaining confidentiality, the collected data was 
reviewed, coded and entered in the Statistical Package 
for Social Sciences (SPSS) version 22. Variables were 
presented in the form of tables, bar charts and pie charts. 
Chi-square test was applied to find out association 
between knowledge of medical and non-medical stu-
dents and associated side effects encountered in them 
and p value ≤0.05 was taken as significant association 
between dependent and independent variables.

Results

Total sample of the study was 160 students who were 
already involved in vaping, identified through snow 
ball sampling technique.  Among these 160 students, 
111(69.3%) were males and 49(30.63%) were females. 
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Table 1:  Socio-Demographic Profile (n=160).

VARIABLES
FREQUENCY

(n)
PERCENTAGE 

(%)

Age in Years

16-20 46 28.75

21-24 111 69.3

More than 24 3 1.875

Gender Distribution

Male 111 69.3%

Female 49 30.63

Course Of Study

Medical students 59 36.88

Non-medical students 101 63.13

Father’s Occupation

Landlord 22 13.75

Office worker 13 8.13

Professional 87 54.38

Businessman 38 23.75

Monthly Family Income(Rs)

Less than 30,000 19 11.8

30,000 – 70,000 59 36.95

More than 70,000 82 51.25



Table 2:  Knowledge and Awareness about E-cigarettes 
(n=160)

Variables
Frequency 

(n)
Percentage 

(%)

Age since first use E-cigarettes

12- 17 years 20 `12.52

18- 22 years 48 30.02

Above 22 years 92 57.5

Awareness regarding chemicals in E-cigarettes

Yes 72 45

No 88 55

Chemical ingredient in E-cigarettes(n=72)

Carcinogen 10 13.89

Nicotine 44 61.11

Tar 12 16.67

Lead 6 2.78

Frequency of E-cigarettes

Daily 39 24.4

Weekly 7 4.4

Monthly 3 1.9

Occasionally 57 35.6

Source of knowledge about E-cigarettes

Social & Electronic media 12 7.5

Magazines 1 0.6

Researches 2 1.2

Spouses 1 0.6

Advertisement 10 6.3

Family & Friends 85 52.5

Others 49 31.3

Knowledge about source of purchase of E-cigarettes

Friend 20 12.5

Market 124 77.5

Online 16 10

Amount spent on E-cigarettes per month in Rupees

Less than 10.000 54 33.75

10,000-14,000 75 46.8

More than 14,000 31 19.45

Reasons Behind Vaping

Better alternative to smoking 11 9.4

Looks cool 10 8.1

Coping Stress 12 7.5

Trending among friends 30 18.8

Helps in quitting smoking 17 26.8

Enjoyable flavors 14 8.8

Relieve stress 12 7.5

To impress others 3 1.9

Others 51 37.3

The respondent’s mean age was 19±3.31 years. There 
was categorization of students according to age group 
and highest response was obtained from age group 

21-24 years as this group included 111(69.3%) students. 
Out of total 160 students 59(36.88%) were Medical 
students and 101(63.13%) were from other discipline. 
Relating to the Father’s income 82 (51.25%) were 
having monthly income of more than 70,000 rupees. 
(Table-1)

Among total 160 students 92(57.5%) were using e-
cigarettes above 22 years and 20(12.52%) students 
were those who were using e-cigarettes from 12 to 17 
years. Regarding the awareness 72(45%) students out 
of total were aware of different chemicals present in 
E-cigarettes. Out of 72(45%) participants who were 
aware of chemicals, 44(61.1%) of them knew about 
nicotine in e-cigarettes, 12(16.67%) knew about tar, 
10(13.89%) knew about carcinogen and 6(2.78%) 
knew about lead. (Table 2)

Out of total respondents, signs and symptoms experien-
ced within 30 days or less after using vape was that 38 
(27.5%) had cough 18(11.25%) experienced palpita-
tions, allergies in 14(8.75%), chest pain in 18(11.25%), 
loss of appetite in 16 (10%), shortness of breath in 24 
(15%) and wheezing 10 (6.25%) of the participants as 
illustrated in (Fig-1).

Fig-I: Frequency of Health Effects Associated with 
Vaping

Bi variate analysis was conducted to find out the diffe-
rence in medical and non-medical students regarding 
knowledge, reason of vaping and side effects. It was 
observed that medical students had better knowledge 
about adverse effects related to E-cigarettes as compared 
to non-medical students. Majority of the medical stu-
dents were aware that E cigarettes contain harmful 
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substances other than nicotine (p=0.05). Medical students 
had better knowledge that E cigarettes contain high 
level of nicotine (p=0.02). Lack of knowledge about 
ill health effects of vaping were observed in non-medical 
students. (Table 3).

Discussion

Electronic nicotine delivery systems usage, which is 
referred commonly as e- cigarettes or Vaping has surged 

in popularity since its introduction in markets. Electronic 
cigarettes (e-cigarettes) and vape devices have rapidly 
become the most commonly used tobacco products 
by youth, driven in large part by marketing and adver-

15tising by e-cigarette companies.

This research was carried out to see the frequency of 
Vaping, smoking and its related health issues in medical 
and non-medical students from other courses. Out of 160 
respondents, 111(69.35%) were males and 49(30.63%) 
were females. However, in a similar study related to 
e- cigarettes usage carried out in Canada, 295(53.6%) 
were males and 256(46.4%) of the respondents were 

[16]
females.  In current study, the respondents of age group 
21-24 years that is 111(69.3%) were the maximum 
number of the respondents, and was similar from the 
study conducted in United States of America where the 
age group with highest percentage of Vaping was also 

17among 20-24 years old.  In this study, 59(36.88%) were 
medical students and 101(63.13%) students were from 
other courses of study. While a study conducted in Poland, 
141(25.87%) were medical students and 195(37.28%) 

18students were from other courses.  In our study, students 
from other fields of education were indulged more in 
Vaping and smoking than the students of medical univer-
sities which was due to ignorance about carcinogens 
and other harmful ingredients present in e-cigarettes 
and was similar to the research conducted in Poland in 
2017 where the students of other courses used e-cigarette 

19
more than the medical students.  In this study, 39(24.38%) 
used e-cigarette daily, 10(6.24%) used e-cigarette 
weekly, and 111(69.38) used e-cigarette occasionally. 
In another study conducted in USA, 10.3% used e-
cigarette daily, 59.5% used occasionally, 29.2% reported 

20
regular usage which was not similar to our study.

In this study, 13(8.13%) of the respondents got infor-
mation about e-cigarettes through Social & Electronic 
media, 11(6.8%) from advertisement and 136(85%) 
from family and friends. Similarly, in a qualitative study 
conducted in USA in 2020 showed friends was the 

21most acceptable source of information.  Out of total 
participants, 20(12.5%) purchased e-cigarette from 
their friends, 124(77.5%) bought their e-cigarette from 
market and 16(10%) got their e-cigarette through online 
shopping platforms. Whereas an online study conducted 
in United States of America, 537 (31.1%) of their respon-
dents purchased from a store or online, 282(16.3%) 
bought from friends and 259 (15%) from market and 

22home deliveries.  In this regard our study was not 
similar to the study conducted in United States of 
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Variables
Medical 
students

Non-
medical 
students

Total
p-

value

E-cigarettes containing harmful substances beside Nicotine

Not Aware 22(37%) 55(54%) 77(48%) 0.05*

Aware 37(62%) 46 (45%) 83(52)

High Levels of nicotine in E-cigarettes

Not aware 26(44%) 59(58.5%) 85(53%) 0.02*

Aware 33(56%) 42(41.5%) 75(47%)

Awareness regarding adverse effects related to E-
cigarettes

Not aware 15(25%) 46(45%) 61(38%) 0.002*

Aware 44(75%) 55(55%) 99(62%)

Money spent on E-cigarettes monthly

Less than10,000 36(61%) 56(55.4%) 92(57.5%)

Rs.10,000-12,000 18(30.5%) 34(33.8%) 52(32.5%) 0.592

More than 14,000 5(8.5%) 11(10.8%) 16(10%)

Sources of knowledge about E-cigarettes 

Friends 30(50.8%) 50(49.5%) 80(50%) 0.468

Advertisement 5(8.47%) 5(4.95%) 10(6.45%)

Family 2(3.5%) 2(1.98%) 4(2.5%)

Magazines 0 1(0.99%) 1(0.625%)

Researches 1(1.69%) 0 1(0.625%)

Spouses 1(1.69%) 0 1(0.625%)

Social media 3(5%) 9(8.25%) 12(7.5%)

Others 17(28.8%) 34(33.6%) 51(31.8%)

Reason behind purchasing E-cigarettes

Better alternative 
than smoking

5(8.47%) 10(9.9%) 15(9.3%) 0.532

Presence of 
enjoyable flavors

6(10.16%) 8(7.92%) 14(8.75%)

Helps in quitting 
smoking

8(13.5%) 6(5.94%) 14(8.75%)

Trending among 
friends

7(11.8%) 23(22.7%) 30(18.7%)

Relieve stress 6(10.16%) 6(5.94%) 12(7.5%)

Looks cool 7(11.8%) 6(5.94) 13(8.125%)

To impress others 0 3(2.97%) 3(1.87%)

Others 20(33.89%) 39(38.6%) 59(36.8%)

Table 3:  Bivariate analysis about E-cigarettes awareness 
among medical and non-medical students.



America where easy availability of e-cigarettes in 
markets along with online shopping stores with free 
home delivery has increased the usage of e-cigarettes 
among the students of different universities.

In our study, majority of participants thought that e-
cigarettes are better alternative to smoking, while 30 
(18.8%) used e-cigarette as a trend and 24(15%) used 
e-cigarette for coping with stress and depression. Simi-
larly, in another survey conducted in the Germany, 2150 
(85.6%) of the participants thought Vaping was helpful 
for cutting down on smoking while 430(14.4%) used 
for stress management.23 Out of 160 respondents, 84 
(52.5%) were unaware of the chemicals/ingredients 
used in e-cigarettes whereas 72 (45%) were aware of the 
chemicals/ingredients used in e-cigarettes. Another 
study conducted in Flanders, where 53(70%) believed 
that e-cigarette contain chemicals which are carcino-
genic, increase cardiovascular risk and increase the 

24
risk of lung disease.  The result indicated that highest 
percentage of students in this study did not know about 
the ingredients used in e-cigarettes. 

In this study out of total  respondents, signs and symp-
toms experienced within 30 days or less after using e-
cigarette were, palpitations(increase heart rate) in 
18(11.25%), allergies in 14(8.75%), chest pain in 18 
(11.25%),  loss of appetite in 16(10%),  shortness of 
breath in 24(15%) and wheezing 10(6.25%),whereas in 
another study conducted in USA, symptoms experienced 
within 30 days were,  chest pain 52(9.9%), shortness 
of breath 222(41.8%), wheezing 171(32.1%), chest 
tightness 119(22.5%), headache 234(44.1%)  which 
were not similar to our study.25 Out of total respondents, 
75 (46.875%) knew about different levels of nicotine 
in each cigarette and 85(53.125%) did not know about 
the levels of nicotine in e-cigarette. Similarly, another 
study conducted in United States of America, 146(28.5%) 
were using nicotine free e-liquid and 175(34.1%) were 
not knowing much about the e-liquid nicotine concen-
tration.

Conclusion

The result of this study showed that students having less 
information and knowledge about harmful effects of 
E-cigarettes are more prone to Vaping. Male students 
were more involved than female students and friends 
were the commonest source of information about Vaping 
and e-cigarettes. 
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Introduction

One of the most common female endocrinopathy is 
Polycystic ovarian syndrome (PCOS) affecting 

1
8-12% of women in their reproductive age.  It is clinically 
characterized by irregular menstrual cycles, hyperandro-
genemia, infertility, or sub-fertility, frequently with a 
characteristic ovarian morphology on ultrasound exami-

2
nation.  The pathogenesis of PCOS generally contains 

multiple pathways, ranging from insulin resistance, 
obesity, androgen hormone production and other envi-

3
ronmental and lifestyle factors.

Metabolic syndrome occurs in half of PCOS adults and 
4one-third of PCOS adolescents,  and another study 

found it in 22.7% PCOS patients. An irregular gradation 
of insulin resistance is observed in about two-third  
PCOS cases; incidence of obesity is same, with reasonable 

5variability amongst different populations.  In obese 
cases with PCOS, observations recommend that, meta-
bolic aberrations associated to insulin resistance and 
obesity is in many cases, more vital in the mechanism 

3,4of anovulation in PCOS than androgen excess.

The most often investigated genes which play important 
role in pathogenesis of PCOS and related metabolic 
complications are CYP11, CYP17, SRD5A (steroid 5 
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alpha reductase). They all cause increased production 
of testosterone and are also associated with insulin resis-
tance. However, insulin resistance, HA and metabolic 
dysfunctions present from mild to severe degree in all 
patients depending on which gene is affected and thus 
insulin resistance and metabolic syndrome might be 

6,7 associated with hyperandrogenemia.

Sung et al. (2014) reported that 60.7% of the PCOS 
patients had hyperandrogenemia and the frequency of 
metabolic syndrome was significantly higher among 
females with hyperandrogenemic PCOS (15.1% vs. 
2.7%; p<0.05) as compared to women with non-hyper-
androgenemic PCOS. In another study, Kim et al. (2014) 
reported the frequency of hyperandrogenemia to be 
61.7% and also reported significantly higher frequency 
of metabolic syndrome in women with PCOS with 
hyperandrogenemia (19.7% vs. 11.9%; p=0.008) as com-

8-10pared to PCOS without hyperandrogenemia.

However, Lerchbaum et al. (2014) in a similar study 
reported only insignificantly higher frequency of meta-
bolic syndrome in PCOS women with hyperandrog-
enemia (9.4% vs. 4.3%; p>0.05) negating any such asso-
ciation. Yadav et al. (2014) also observed insignificant 
difference (p>0.05) in different metabolic derangements 
between Indian women with and without hyperandro-

10,11
genemia.  There is a conflict of evidence (15.1% vs. 
2.7%; p<0.05 18, 19.7% vs. 11.9%; p=0.008 19; 9.4% vs. 
4.3%; p>0.0520) showing that hyperandrogenemic 
patient may have significantly higher frequency of 
metabolic syndrome. This conflict may be due to the 
variability of sample size, due to difference in the geno 
type (Korea vs. Germany vs India) or due to the diffe-
rence in the geographical location of studies. Keeping 
in mind this conflict and the various factors that can 
lead to the different results and the higher mortality 
and morbidity associated with metabolic syndrome, 
there is a need to conduct such study in local population 
to correlate the occurrence of metabolic syndrome in 
respondents with and without hyperandrogenemia. 
The appropriate screening, timely identification and 
management can help in reducing the mortality and 

12 morbidity associated with metabolic syndrome.

Material and Methods

This cross sectional study was conducted from 19.12. 
2020 to 18.06.2021 in Department of Obstetrics & 
gynecology, Unit-II, Aziz Bhatti Shaheed Teaching 
Hospital, Gujrat. 367 women diagnosed with polycystic 
ovarian syndrome as consecutive sample, during the 

last 6 months presenting to outdoor of Obstetrics and 
Gynaecology were included. Ethical approval for study 
was taken from institutional review board (IRBA). After 
explaining the study, written informed permission was 
attained from all the patients. History and complete 
physical examination of these patients were taken to fill 
the questionnaire. Patients were requested to come with 
12 hour fasting in the morning when under aseptic 
conditions venous blood samples were obtained. Serum 
total testosterone, free testosterone, glucose, high den-
sity lipoprotein, cholesterol and triglycerides were 
measured at the same day.

Presence of hyperandrogenemia was labelled when 
either total testosterone level ≥67 ng/dL or free testo-
sterone ≥0.84 ng/dL. Metabolic syndrome was diag-
nosed when at least three of mentioned five metabolic 
abnormalities are present including, central obesity 
(waist circumference ≥80 cm), HDL (cholesterol ≤ 50 
mg/dL), dyslipidemia (triglycerides ≥150 mg/dl), hyper-
tension (BP ≥130/85 mmHg), and hyperglycemia (fas-
ting plasma glucose ≥100 mg/dl). Patient’s demographic 
details along with presence/ absence of hyperandro-
genemia and metabolic syndrome was observed and 
documented. To reduce bias, all the necessary investi-
gations were attained from the same (hospital) lab. 
Confounding variables were excluded.

Women having Hyperprolactinemia (serum prolactin 
level ≥25.0 ng/ml), Hyperthyroidism (free T4≥1.8ng/dl) 
or hypothyroidism (free T4 ≤0.8ng/dl), Cushing’s synd-

rome (24-hour urinary free cortisol ≥50µg/d), Ovarian 
failure (follicle-stimulating hormone ≤ 0.3mIU/ml), 
Ischemic Heart Disease (as per history and clinical 
record of the patient) and pregnant (gestational ame-
norrhea, dating scan) or Lactating women (as per history 
from the mother) were excluded from the study.

All data was analysed through SPSS version 21. For 
quantitative variables like age, BMI and duration of 
illness mean and standard deviation was calculated. 
For qualitative variables like parity and presence of 
hyperandrogenemia and metabolic syndrome, frequency 
and percentages were calculated. Metabolic syndrome 
occurrence was correlated between patients with and 
without hyperandrogenemia by applying chi square test 
and considering p ≤ 0.05 as statistically significant. 
Variables like age, BMI, parity and duration of illness 
were stratified to address effect modifiers. Post-stratifi-
cations chi-square test and independent sample t-test 
was used taking p ≤ 0.05 as statistically significant.
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Table 2:  Presence of Metabolic Syndrome in Relation to 
Age, BMI**, Duration of Illness and Hyperandrogenemia..

Variable Category

Presence of 

Metabolic Syndrome P-

valueYes

N (%)

No

N (%)

Age ≤25 years 7 (4.4) 153 (95.6) 0.000*

> 25 years 52 (25.1) 155 (74.9)

BMI** ≤25 22 (15) 125 (85) 0.666

> 25 37 (16.8) 183 (83.2)

Duration of 

Illness

≤1 year 38 (23.5) 124 (76.5) 0.001*

> 1 year 21 (10.2) 184 (89.8)

Presence of 

hyper-

androgenemia

Yes 44 (20) 176 (80) 0.014*

No 15 (10.2) 132 (89.8)

* P-value < 0.05. ** Body Mass Index

Results 

From 367 patients, it was observed that the mean age 
was 26.35 (± 5.28) years. The mean of body mass index 

2
was 26.12 (± 2.19) kg/m . The mean of duration of 
illness was 12.25 (± 4.06) months. There were 206 
(56.1%) nulliparous patients and 161 (43.9%) multi-
parous patients. Presence of hyperandrogenemia was 
found in 220 (59.9%) patients while it was absent in 
147 (40.1%) patients. The metabolic syndrome was 
present in 44 patients (20%) with hyperandrogenemia 
while metabolic syndrome was present in 15 (10.20%) 
patients without hyperandrogenemia. Presence of meta-
bolic syndrome was significantly higher with hyperand-
rogenemia group as compared to without hyperandro-
genemia group (20% vs 10.20%) having p-value = 0.014. 
By using independent sample t-test it was found that 
stratified age have significant relationship for the pre-
sence of hyperandrogenemia with p-value=0.000. 
Body mass index and duration of illness didn’t show 
significant relationship having p-value > 0.05.

By using chi-square test it was found that metabolic 
syndrome occurrence was significantly associated with 
presence of hyperandrogenemia having p-value = 0.014. 
After stratification, significant association was found 
between age groups and presence of metabolic syndrome 
having p-value = 0.000. No Significant association 
was found between BMI and presence of metabolic 
syndrome with p-value = 0.666. Significant association 
was found between duration of illness and presence of 
metabolic syndrome having p-value = 0.014.

Discussion

This study was conducted to find out the frequency of 
hyperandrogenemia in patients presenting with poly-
cystic ovarian syndrome and to correlate the metabolic 
syndrome occurrence in polycystic ovarian syndrome 
patients with and without hyperandrogenemia. Among 
367 cases of PCOS, it was observed that the mean age 
was 26.35 (±5.28) years. The mean value of body mass 

2index was 26.12 (± 2.19) kg/m . Hyperandrogenemia 
was found in 59.9% women whereas 40.1% women 
were normal. In a previous study conducted by Yadav 
G, et al., it was observed that from 200 PCOS women 
included in the study, 120 (60%) women were hyper-
androgenic whereas the rest 80 (40%) women were 

11normal.  The researcher further observed that majority 
of patients presented were in the age group of 21-30 
years and the mean age was comparable between the 
hyperandrogenic and normoandrogenic groups. The 

2
BMI ranged from 15.5 to 45 kg/m , have no significant 
difference for the presence of hyperandrogenism (P= 
0.950). Prevalence of hypertension (systolic BP [SBP]  
≥135 mmHg and/or diastolic BP [DBP] ≥85 mmHg) 
was also comparable between the hyperandrogenic 
and normoandrogenic cases which is 9% versus 6% 
(P=0.396). Another research conducted by Majumdar 
et al. reported significantly higher prevalence of clinical 
hyperandrogenism (74.2% vs. 50.6%) in obese versus 

11,13 
lean PCOS.

In our study the mean of duration of illness was 12.25 
(±4.06) months.  The metabolic syndrome was present 
in 44 (20%) with hyperandrogenemia while metabolic 
syndrome was present in 15 (10.20%) patients without 
hyperandrogenemia. Presence of metabolic syndrome 
was significantly higher with hyperandrogenemia group 
as compared to without hyperandrogenemia group 
(20% vs 10.20%) having p-value = 0.014. By using 
independent sample t-test it was found that stratified 
age have significant difference for the presence of 
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Table 1:  Presence of Hyperandrogenemia in Relation to 
Age, BMI and Duration of Illness.

Variable Mean±SD*

Presence of Metabolic 

Hyper-androgenemia
P-

value
Yes No

Age 26.35 ± 5.28 28.83±4.36 22.64±4.27 0.000**

BMI*** 26.12 ± 2.19 26.07±2.23 26.20±2.16 0.560

Duration 

of Illness

12.25 ± 4.06 12.00±4.03 12.61±4.08 0.160

*Standard Deviation, ** P-value < 0.05. *** Body Mass Index



hyperandrogenemia with p-value=0.000. Body mass 
index and duration of illness didn’t show significant 

14
relationship having p-value > 0.05.  In premenopausal 
PCOS women, existing literature revealed that presence 
of hyperandrogenemia is highly associated with increa-
sed risk of metabolic syndrome. In another research 
conducted by Coviello et al., it was also found that 
hyperandrogenemia is a significant predictor of meta-
bolic syndrome. They performed the research work 

15-18
on forty-nine adolescent females with PCOS.  In 
present research it was observed that presence of meta-
bolic syndrome was significantly associated with 
presence of hyperandrogenemia having p-value = 0.014. 
After stratification, age groups and duration of illness 
was significantly associated with presence of metabolic 
syndrome having p-value=0.000 and 0.014 respectively 
whereas BMI have no significant association with 
presence of metabolic syndrome with p-value=0.667

Previous study showed that the prevalence of obesity 
19-21was reported as 30–75% in women with PCOS.  It 

was found in another study conducted in Thailand that 
approximately 50% of PCOS subjects having BMI ≥

2 1525 kg/m .  In a multiracial group of women with PCOS, 
2

Mean BMI was reported higher than 32 kg/m  and pro-
posed that there is strong association between obesity 

15
and PCOS.  But on the other hand after adjustment 
for age, the risk significantly increased among non-
obese women with PCOS. However, after additional 
adjustment for BMI, this association was not statistically 

22,2 
significant.

Conclusion

Presence of hyperandrogenemia was found in 59.9% 
patients presenting with PCOS. Presence of metabolic 
syndrome was significantly higher with hyperandro-
genemia group as compared to those without hyper-
androgenemia.
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Introduction

Verrucae plantaris (plantar warts) are common 
cutaneous lesions of the plantar aspect of the foot 

that are caused by the human papillomavirus (HPV). 
There are more than 100 serotypes of HPV which cause 
different types of warts including common, plane, 

1
palmo-plantar, perianal and anogenital warts.  HPV 
virus is resistant to heat and drying, survives for longer 
periods at low temperatures and very contagious. Verruca 
vulgaris are the most common variety representing 
70% of all cutaneous warts, common in school going 
children. Plantar warts, caused by HPV type 1, 2, 4 and 

27, are hyperkeratotic papules having roughened surface 
and smooth collar of thickened horn occurring at pressure 
points of feet. In children may regress spontaneously 

2
but in adults become persistent.

Plantar warts treatment depend on symptoms, patient 
1,2preferences and cost.  Salicylic acid, cryotherapy, 

retinoic acid, podophyllin, topical 5-fluorouracil, Can-
dida antigen, BCG, MMR vaccine interferon and imi-
quimod have been used for treatment but treatment 
failure and recurrence is common and treatment side 

1
effects are common cause of patient’s dissatisfaction.  
Therefore there has always been a quest for simple, safe 

2and cost-effective treatment option in such patients.

Cryotherapy freeze wart at -196°C leading to local infla-
2,3mmatory response.  It may result in hypopigmentation 

1
and pain.  Intralesional vitamin D3 upregulate vitamin 
D receptors resulting in production of antimicrobial 
peptides and cytokines thereby regulating cellular pro-
liferation and differentiation. The most common side 
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To compare the efficacy of cryotherapy versus intralesional vitamin D3 in plantar warts.Objective: 

Method: A Randomized controlled trial conducted from 30th July 2020 -29th January 2021 in the 
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3,4
effect is pain at site of injection.

3
Naresh et al.  (2019) reported the intralesional injection 
of vitamin D3 was associated with complete cure of 
lesion in 88.9% of Indian patients with plantar warts. 
In two other Indian studies, Singh et al. 4(2018) and 

5
Kavya et al.  (2017) reported the frequency of complete 
cure to be 72.5% and 82.6% respectively after intrale-

6
sional injection of vitamin D3 while Aktaş et al.  (2016) 
reported it to be 80.0% in Turkish patients. While asse-

7
ssing the efficacy of cryotherapy, Tahir et al.  (2018) 
reported complete cure of lesion in 66.7% of Iraqi 
patients with plantar warts. Much lower frequency of 

8
complete cure has been observed by Bruggink et al.  

9(2015) and Cengiz et al.  (2016) who reported it to be 
39.1% and 6.7% in Netherlands and Turkey respectively.

In the light of this review, intralesional vitamin D3 
4 3

(72.5%  – 88.9% ) appears to be associated with higher 
frequency of complete cure than conventional practice 

9 7
of cryotherapy (6.7%  - 66.7% ) in patients with plantar 
warts. However, the evidence is currently limited to 
studies assessing the treatment response of these two 
treatment modalities individually and that can be biased 
due to differences in the population studied and skills 
of the treating dermatologist.

To the best of our knowledge, there is no single trial 
comparing these two therapeutic agents directly mini-
mizing the selection bias. Therefore, we conducted this 
research to compare these two therapeutic options and 
the results will enable selection of more appropriate 
treatment option for patients with plantar warts in future 
practice.

Material and Methods

It was a randomized controlled trial conducted in the 
Department of Dermatology, Services Hospital, Lahore, 

th th30  July 2020 to 29  January 2021. After approval from 
Hospital Ethical Review Board, total 110 patients (55 
patients in each group) of either gender with age in the 
range of 18-60 years suffering from plantar warts (for 
more than 4 weeks) as per operational definition were 
enrolled through non-probability, consecutive sampling 
from outpatient department of dermatology. Plantar 
Warts: A single or cluster of skin lesions which is eleva-
ted, hard, rough, flesh-colored granular with pink base 
on clinical examination on plantar surface of foot mostly 
at pressure points of heel and metatarsal heads for more 
than 4 weeks. Patients suffering from warts in the prece-
ding 6 months period only were included, after signing 

written informed consent to participate in the study. 
Patients who have taken any treatment during last four 
weeks, allergic to xylocaine or injection vitamin D, 
suffering from bleeding disorder (INR >2.0), having 
erythema around the wart or superadded infection were 
excluded. Pregnant and lactating mothers, patients with 
immunodeficient condition or taking immunosuppre-
ssive drugs, hypersensitive to cold such as Raynaud's 
phenomenon and cold urticaria, peripheral vascular 
disease, angina pectoris or other severe cardiac disease 
were also excluded.All the participants were than 
explained the details. Written informed consent and 
detailed history was taken from each patient along with 
measuring the size of lesions and photographs of lesions. 
These patients were then randomly divided into follo-
wing two treatment groups using lottery method Group-
A: Cryotherapy (n=55) in the group A, patients were 
treated with liquid nitrogen for 4 sessions 2 weeks apart. 
Liquid nitrogen was applied with cryogun in two freeze 
thaw cycles, each of 15 seconds duration, till freezing 
reaches 2 to 3 mm beyond the lesion in each thaw cycle. 
Group B: Intralesional vitamin D3 (N=55) in group B 
patients were treated with vitamin D, using aseptic 
technique 0.2ml of xylocaine plain 2% (20mg/ml) was 
injected by 30-gauge needle using insulin syringe at 
the base of the wart. Five minutes after injection the 
base of the wart was infiltrated with 0.6ml of vitamin-
D3 200000 IU (Inj. Indrop-D 5mg/ml) by 30-gauge 
needle using insulin syringe. A maximum of 4 warts 
per session were injected at the base of wart. As in the 
group A, 4 sessions were delivered with a gap of 2 weeks. 
Patients were examined at each treatment session every 
2 weeks for 2 months and then were followed in OPD 
every month for 4 months and to assess for treatment 
response. Efficacy was assessed as per operational 
definition. The efficacy was defined as ability of intra-
lesional vitamin D3 or cryotherapy to result in complete 
clearance while moderate response is  50 to 99% resolu-
tion in size and number of lesions and mild response 
is 1 to 49% resolution in size and number of lesions. 
All the pre and post-treatment clinical examination 
was performed by a consultant dermatologist to eli-
minate bias. Confounding variables were controlled 
by exclusion. All the collected data were entered and 
analyzed through SPSS version 17. Numerical variables 
i.e., age, duration of disease and size of lesion at presen-
tation were presented by mean ± SD. Categorical variables 
i.e. gender and efficacy were presented as frequency 
and percentage. Chi-square test was applied for compa-
rison of efficacy between the groups taking p-value 
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≤0.05 as significant. Data were stratified for age, gender, 
duration of disease and size of lesion at presentation 
to address effect modifiers. Following stratification, chi-
square test was re-applied for comparison of frequency 
of complete cure between the groups taking p-value  
≤ 0.05 as significant.

Results

Age range in our study was from 18-60 years with mean 
age of 32.59 ±11.64 years. The mean age of patients in 
group A was 34.36 ±12.06 years and in group B was 
31.93 ±10.99 years. Total 81 patients (73.64%) were 
between 18 to 40 years of age. Out of 110 patients, 76 
(69.09%) were men and 34 (30.91%) were women 
with ratio of 2.2:1 as shown in figure I. Mean duration 
of disease was 7.77 ±2.54 weeks. Efficacy of Group A 
(Cryotherapy) was seen in 31 (56.36%) patients while 
in Group B (intralesional vitamin D3) was seen in 48 
(87.27%) patients as shown in Figure II (p-value = 
0.0001). Stratification of efficacy with respect to age 
groups and gender has shown in Table I & II respec-
tively. Stratification of efficacy with respect to duration 
of disease shown in Table III.

Figure1: Distribution of Patients according to Gender

Figure II: Comparison of the Efficacy of 
Cryotherapy Versus Intralesional Vitamin D3 in 
Plantar Warts

Discussion

Warts are common cutaneous viral infections caused 
by the human papilloma virus (HPV), which has more 
than 100 strains; some of them are known to be prema-
lignant.  Warts occur more commonly in children and 
adolescents. May spontaneously disappear in a few 
but in majority  persist and may spread to other body 
parts causing considerable physical and emotional 

10distress.  Among treatment options are the conventional 
destructive and aggressive method, including chemical 
cautery, cryotherapy, electrocauterization, surgical 
excision,  and  laser  ablation and non ablative is immu-
notherapy, which  activates immune system to fight 

11
with the virus and suppress its activity. 

Topical vitamin D has been utilised in several studies 
for the treatment of common and anogenital warts. For 

12
example, Moscarelli et al  applied topical vitamin D 
in refractory warts in renal transplant patients. Rind et 

13
al  successfully used topical vitamin D in the clearance 
of anogenital wart in an infant. In both case reports, the 
effect of vitamin D on warts postulated to regulate epi-
dermal cell proliferation and differentiation. In addition, 
Toll-like receptor activation of human macrophages 
upregulates the expression of VDR and vitamin D 1-
hydroxylase genes, leading to release of antimicrobial 

12,13
peptides.  In a study of 17 patients with referatory 
warts, topical application of maxacalcitol ointment 
three times daily, cured warts within 2 weeks to 6 
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P-value = 0.0001 which is 
statistically significant.

Table 1:  Stratification of efficacy with respect to age groups

Age of 
patients 
(years)

Group A (n=55) Group B (n=55)
P-

value
Efficacy Efficacy

yes No Yes No

18-40 23 18 33 07 0.010

41-60 08 06 15 00 0.004

Gender

Group A (n=55) Group B (n=55)

P-valueEfficacy Efficacy

Yes No yes No

Male 24 13 36 03 0.003

Female 07 11 12 04 0.034

Table 2:  Stratification of efficacy with respect to gender.

Table 2:  Stratification of efficacy with respect to gender.

Duration 
of disease 
(weeks)

Group A (n=55) Group B (n=55)
P-

value
Efficacy Efficacy

Yes No yes No

≤8 weeks 19 16 36 03 0.0001

>8 weeks 12 08 12 04 0.343



14
months.  Three immunocompromised patients with 
refractory warts were treated with topical vitamin D3 

15
via a half-day occlusive dressing technique.

This study is a comparison of cryotherapy versus intra-
lesional vitamin D3 in the treatment of plantar warts. 
Mean patient age in our study cases was 32.59 ±11.64. 
Our study results have reported that majority of our 
study cases i.e., 81 (73.64%) belonged to age group of 

1618–40 years of age. Raghu Kumar et al  also reported 
viral warts being predominating 18–40 years age group 
which is similar to our study results. A study conducted 

12by Moscarelli et al  reported 24.3 years mean age of 
the patients with warts which is less than our study 
results.

Out of these 110 patients, 76 (69.09%) were males and 
34 (30.91%) were females with male to female ratio of 
2.2:1. Such male gender preponderance has also been 

12reported by Moscarelli et al  who reported 69% male 
gender predominance which is similar to our study 

16
results. While a study conducted Raghu Kumar et al  
reported 56% female gender preponderance which is 
different from our study results. Mean duration of 

16disease was 7.77 ±2.54 weeks. Raghu Kumar et al  and 
12

Moscarelli et al  reported very high duration of illness, 
the reason for this difference is due to our inclusion 
criteria as we only included warts having duration 
less than 3 months.

Efficacy of Group A (intralesional vitamin D3) was 
seen in 31 (56.36%) patients while in Group B (cryo-
therapy) was seen in 48 (87.27%) patients (p-value = 

3
0.0001). Naresh et al.  (2019) reported the intralesional 
injection of vitamin D3 was associated with complete 
cure of lesion in 88.9% of Indian patients with plantar 

4warts. In two other Indian studies, Singh et al.  (2018) 
5

and Kavya et al.  (2017) reported the frequency of 
complete cure to be 72.5% and 82.6% respectively after 
intralesional injection of vitamin D3 while Aktaş et 

6al.  (2016) reported it to be 80.0% in Turkish such 
patients. While assessing the efficacy of cryotherapy, 

7Tahir et al.  (2018) reported complete cure of lesion in 
66.7% of Iraqi patients with plantar warts. Much lower 
frequency of complete cure has been observed by 

8 9
Bruggink et al.  (2015) and Cengiz et al.  (2016) who 
reported it to be 39.1% and 6.7% in Netherlands and 
Turkey respectively.

A trial done by Raghu Kumar et al, on 64 patients having 
warts showed that 90% of patients had complete clea-
rance and 6.66% of the patients showed partial response 

16
when given intralesional vitamin D3.  Moscarelli et 
al applied topical vitamin D3 on referatory warts in 

17
renal transplant patients with good results.  Rind et al 
observed successful clearance of an anogenital wart 

18in an infant after topically applying maxacalcitol.

The vitamin D works through vitamin D receptors 
(VDRs) and vitamin D receptor activators (VDRAs) 
are immunomodulatory in function by regulating cell 
turnover. Toll-like receptor (TLR) activation of human 
macrophages upregulated expression of vitamin D 
receptor and vitamin D-1-hydroxylase genes resulting 
production of the antimicrobial peptide by infected 

19
cells as a part of innate immunity.  Isotretinoin when 
combined with calcitriol successfully cleared HPV-

20 
associated precancerous and cancerous skin lesions.

Conclusion

The present study concluded that intralesional vitamin 
D3 can be used for treating plantar warts as its efficacy 
was higher than cryotherapy.

Conflict of interest:   none 
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Introduction

The prevalence of diabetes mellitus is predicted to 
rise globally from an estimated 382 millions in 

1
2013 to 592 million by 2035.  Type 2 diabetes has already 
attained epidemic level, while incidence of type1 diabe-
tes is also increasing. It initially emerges as group of 
disorders with a defective or deficient insulin secretory 
process, glucose underutilization leading to hypergly-

2cemia.  Patients with diabetes may suffer with wide 

range of complications that involves microvasculature 
related stroke, ischemic heart disease, diabetic retino-

3
pathy and nephropathy.  Others complications include 
periodontitis, neural disorders, gastroenteritis, delayed 
gastric emptying, renal disorders, dermatological mani-
festation, erectile dysfunction, diabetic retinopathy 

4 and diabetic macular edema.

Medicinal herbs have played a significant role in treating 
and preventing a variety of diseases throughout the 
world. Conventional herbal therapy is tried globally 
to treat diabetes mellitus to delay the onset of diabetic 
complications and it also supply a great source of anti-
oxidants which is helpful in preventing or delaying 

5different diseases and their outcomes.  Their mechanism 
of action is based upon increasing insulin secretion, 
enhancing glucose uptake by adipose and skeletal 
muscle tissue, inhibiting intestinal glucose absorption 

6and inhibiting hepatic glucose production.  One of the 
conventional herb used to treat diabetes mellitus is 
neem (Azadirachta indica). Azadirachta indica commonly 

Nephroprotective Effects of Ethanolic Extracts of Azadirachta Indica Seeds and 
Leaves in Diabetic Rats
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Abstract 

Objective: To evaluate and compare the outcomes of effects of Azadirachta indica on serum urea and 
creatinine in alloxan induced diabetic albino rats.

Method: The study was a randomized controlled trail carried out in Physiology department of services 
institute of medi-cal sciences, Lahore from November 2018 to April 2019. 120 male albino rats were 
randomly and uniformly divided in four groups (n=30). Diabetic control and experimental groups were 
administered with alloxan monohydrate intraperitoneal injection of (120mg/kg) to induce diabetes mellitus. 
G1 (control) received normal saline orally; G2 was (diabetic control), group 3 received Neem leaves extract 
(500 mg/kg body weight); and group 4 received Neem seeds extract (500 mg/kg body weight) as a single dose 
for four weeks. Subsequently blood samples (4-5ml intracardiac) were collected from each group member on 
29th day to evaluate the biochemical parameters of serum urea and creatinine.

Results: The ethanol based extracts of Neem seeds and leaves lead to highly significant (p˂0.001) reduction 
in urea and creatinine levels of G3 and G4.

Conclusion: Azadirachta indica leaves and seeds can significantly contribute in lowering serum urea and 
creatinine 
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known as neem has gained worldwide attraction in 
recent years, owing to its wide range of medicinal 

7
properties.  The world prefers the development of such 
drugs which have minimum toxic potential. [Azadi-
rachta indica A. Juss] reportedly has various medicinal 
properties and has been in use in many continents for 
centuries. Pharmacological and biological effects are 
attributed to all parts and extracts of this plant, including 
antidiabetic, anti-inflammatory, antioxidant, antiplas-
modial, antitrypanosomal, anticancerous, antimicrobial, 
spermicidal, antheliminthic, antifertility, immunomo-
dulating, nematicidal, immunocontraceptive, insecticidal, 

8,9and insect repellant effects.  Diabetic nephropathy is 
a very common complication of diabetes mellitus which 

10is associated with high mortality and morbidity.  This 
study was aimed to determine and compare the nephro-
protective effect of ethanolic extracts of leaves and 
seeds of azadirachta indica on serum urea and creatinine 
in diabetic albino rats. The assessment of the effects 
of this potential herbal medicine will allow clinicians 
to redesign preventive and therapeutic regime of a fairly 
common health disorder.

Material and Methods

The study was a randomized controlled trail carried out 
in Physiology department of services institute of medi-
cal sciences, Lahore from November 2018 to April 2019.

Adult and healthy male albino rats (One hundred and 
twenty) were housed in four groups of 30 per cage for 
minimally seven days prior the commencement of 
experiment. Dwelling environment was kept at 26±2 

110C with 12-hour light/dark cycle.  The rats were cate-
gorized in four groups (each group containing 30 rats). 
Group 1: Normal control provided with normal saline 
orally

Group 2: Diabetic control was given normal diet. Group 
3 (Experimental 1): got treatment with extract of Azadi-
rachta indica leaves orally (500 mg/kg) daily for 28 
days. Group 4 (Experimental 2): got treatment with 
extract of Azadirachta indica seeds orally (500 mg/ kg) 
daily for 28 days. 

Results

In this randomized controlled trial, the effects of neem 
leave and seeds on the serum urea and creatinine profile 
of a total of 120 male diabetic albino rats were evaluated.

The serum urea and creatinine in diabetic control group 

was found to be highly significantly (p=0.000) greater 
than in the control group (Table 1). After administering 
neem leaves and seeds extract, the mean difference 
showed a highly significant (p=0.000) drop in urea and 
creatinine quantity in treated group compared to the 
untreated diabetic control group. (Table 2, 3). 

The experimental group treated with neem leaves extract 
had non-significantly lower (p=0.000) serum urea levels 
than in the experimental group treated with neem seeds. 
However, difference of decreased serum creatinine 
between the two groups was non-significant (Table 
4). Figure 1 shows mean urea and creatinine values in 
normal control, diabetic, and treatment groups.

Discussion 

Alloxan monohydrate achieves its diabetogenic results 
by specifically destroying the pancreatic beta cells, 
but other endocrine cells and exocrine parenchymal 
cells were unaffected. The cytotoxic agent exerts its 
diabetogenic effects by reactive oxygen species which 

12promptly destroys beta cells.  To induce diabetes, a 
single dose of alloxan monohydrate was given to over-
night fasting rats of diabetic control and experimental 

12
groups before commencement of experiment.  At this 
dose (120 mg/kg), there is incomplete destruction of 
pancreatic beta cells which results in type 2 diabetes 

13mellitus (NIDDM).  As Alloxan can lead to fatal hypo-
glycemia because of tremendous release of pancreatic 
insulin, rats were infused with 15-20 ml of 20% glucose 
solution intra peritoneally after 6 hours. To prevent 
hypoglycemia for next 24 hours the rats were kept on 

14
5% glucose solution bottles.  Blood glucose was eva-

15luated after 72 hours to confirm hyperglycemia.  Rats 
with hyperglycemia (>200 mg/dL) were considered 

16
diabetic and incorporated in experiment . Then diabetic 
rats of group 3 and 4 were treated with leaves and seeds 

17
(ethanolic extract) of Azadirachta indica for 28 days.  
On 29th day, intracardiac blood sample (4-5ml) was 
obtained to evaluate the effects of plant extract on renal 
profile.
Freshly matured leaves and seeds (5kg each) of Azadi-
rachta indica were fetched locally from Lahore. Bota-
nical identification of the leaves and seeds was comp-
leted in the Botany Department, Punjab University. An 
80% ethanol extract of the air-dried and coarsely ground 
Azadirachta indica leaves and seeds was obtained via 
standardized Soxhlet extractor in Applied Chemistry 
Research Centre, PCSIR Labs, Lahore. The extract thus 
acquired, was subjected to filtration and ethanol (solvent) 
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evaporation in a rotary evaporator in a vacuum. A blackish-
brown concentrate, obtained post-evaporation, was 

0
then preserved at 40 C. Preceding to every dose, the 
crude extract was liquefying in sterilized distilled water 

18and diluted to the required concentration.
Initial blood sample was drawn aseptically from tail 
vein 72-hours after alloxan injection to confirm hyper-

th
glycemia. Sampling was repeated on the 29  day of the 
experiment after ensuring the animals were fasting 
overnight. Each rat was anesthetized using ether before 
drawing 5-milliliter blood from their tail vein. Four ml 
of each sample was allowed to coagulate at room tempe-
rature in the test tube for 30 minutes followed by centri-
fugation at 5000 rpm for 20 minutes. Post-centrifu-
gation, the serum was collected and preserved in labeled 
tubes. It was kept at -20°C to be test urea and creatinine 

19 18later on.  PASW  (formerly SPSS) was used to conduct 
data analysis. ANOVA test was carried out for descrip-
tive analysis to find the arithmetic mean±SD values 
of obtained data. Post hoc Tukey’s HSD test (multiple 
comparisons) was applied to find any significant value 
(p-value less than 0.05) among the four groups existed. 
The values were appraised highly significant when 
the p-value was less than 0.001.
The current study is focused to evaluate and compare 
the urea and creatinine lowering outcomes of ethanolic 
neem leaves and seeds extracts in alloxan induced dia-
betic rats. When induced with Alloxan, diabetic rats 
showed a rise in serum urea and creatinine levels (p= 
0.001) compared to normal controls. The serum urea 
and creatinine reduced; in the experimental groups 
treated with the ethanolic extracts of neem leaves & 
seeds versus the untreated diabetic controls. Further-
more, the leaves extract was shown to have non signifi-
cantly serum urea lowering effect than the seed extracts 
(p=0.000), but difference in decline of serum creatinine 
between two groups was non-significant. Similar results 

18were obtained by Dholi et al , when alloxan induced 
diabetic rats were administered ethanolic extract of 
neem leaves for single dose therapy and multiple dose 
therapy for two weeks both leading to decline of urea 

19
and creatinine levels. Patel et al , administered neem 
extracts among few other herbal extracts for 42 days 
to diabetic rats that resulted in notable decline in the 

20serum urea and creatinine levels. Kpela T , investigated 
the protective effects of neem on cisplatin-induced 
kidney damage and results showed that urea and creati-
nine levels were normalized by pretreatment with neem 
leaf extract. Hence, the results of our study indicate the 
potential serum urea and creatinine lowering benefits 

of using the Azadirachta indica in herbal medicine and 
warrants further research and human trials. 

Figure 1: Mean ± SEM serum urea and creatinine.
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Table 1:  Renal parameters in normal and diabetic control

Renal 
profile

Group 1 Group 2 Mean 
difference

p-
value

Urea(mg/dL) 16.00±4.00 49.33±11.61 33.33 0.000*

Creatinine
(mg/dL)

0.71±0.28 5.95±7.86 5.24 0.000*

Values are given as Mean ± SD: *p <0.001 highly significant 

Table 2:  Renal parameters in experimental group treated 
with neem leaves

Renal 

profile
Group 2 Group 3

Mean 

difference

p-

value

Urea(mg/dL) 49.33±11.61 33.20±5.62 16.13 0.000*

Creatinine
(mg/dL)

5.95±7.86 1.34±0.28 4.61 0.000*

Values are given as Mean ± SD: *p <0.001 highly significant 

Renal 
profile

Group 2 Group 4
Mean 

difference
p-

value

Urea(mg/dL) 49.33±11.61 37.90±10.15 11.43 0.000*

Creatinine
(mg/dL)

5.95±7.86 1.21±0.30 4.74 0.000*

Table 3:  Renal parameters levels in experimental group 
treated with neem seeds

Values are given as Mean ± SD:  *p <0.001 highly significant 



Conclusion

The current research decides; 

1. Ethanol based extracts of neem seeds and leaves 
are urea and creatinine lowering agents.

2. Leaves and seeds extract of Neem exhibited nephro-
protective effect but do not show any significant 
difference in urea and creatinine lowering.
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Introduction

Pediatric age groups (0 to 14 years) constitute nearly 
43% of Pakistan’s population, of which 15% are 

1
up to 5 years of age (34.88%).  This age group is vulner-
able to multiple health related issues. Status of a child’s 
health determines overall economic development and 

priorities of a community. It reflects a child’s access 
to basic health and education facilities.

ARI and AGE are responsible for 76.5% of morbidity 
among pediatric age groups of up to 5 years at least once 

2in 3 months.  Various health care programs are based 
on prevention and treatment of these two conditions. 
3.5% of global burden of disease is caused by ARI. On 
an average, in developing countries each child has at 
least five episodes of ARI in a year.3 These preventable 
illnesses are responsible for 30 to 50% of total OPD 
visits and 20 to 30% of hospital admissions. Recent 
community based estimates from prospective study 
report 70% of childhood morbidities among children 

4less than 5 years are due to ARI.  ARI and diarrheal 
5

diseases show seasonal variations.  Admissions due 
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Objective: To study the morbidity pattern among admitted children (1 month to 5 years) in a tertiary care 
hospital in order to find out the common illnesses and their relationship with the change in weather over a 
year.
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Admissions due to infectious causes were 83.3 % compared to 16.6% admissions due to noninfectious 
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Table 1:  Month-wise Distribution of cases according to 
age

Month (1 mo - 5 yr) >5 yrs
Total 

admissions

% of 

<5yrs

Jan 38 42 80 47.5

Feb 23 18 41 56

Mar 34 33 67 50.7

April 47 31 79 60.7

May 70 24 96 75

June 33 21 54 61

July 42 38 80 52.5

August 42 31 75 58.6

September 32 25 57 56.1

October 22 50 72 30.5

November 37 36 74 51.3

December 42 35 77 54.5

Total 462 384 852 54.9

to ARI are maximum in the winter months and those 
due to AGE are more in the summer months. Both can 
be prevented and treated by simple, least expensive 
measures. Preventable infections are the major causes 
of morbidity and mortality in Children Emergency Room 
and children less than 5 years of age are commonly affec-

6ted.  Awareness of seasonal variations can help physi-
cians in counselling of patients and parents regarding 

7preventive measures.  A hospital can be better equipped 
beforehand and optimal control measures can be taken 
well in time. Morbidity patterns among children can be 
determined following the indoor admissions in a tertiary 
care hospital. A tertiary care hospital provides basic 
and specialized healthcare facilities. Review of such 
information is helpful not only in accessing the health-
care system but at the same time it identifies the loopholes 
in the existing system, thus helpful in formulating guide-
lines for future planning. Overall economic burden due 
to illnesses which can be easily prevented and treated 
is massive. Simple preventive measures like health 
education regarding personal hygiene, provision of 
clean drinking water and improving sanitary conditions 
can be helpful. Promotion of breast feeding and vigilant 
immunization programs can also prevent such illnesses. 
Morbidity pattern is not static and is dependent on pro-
vision of basic healthcare facilities, ensuring the preven-
tive measures and certain environmental factors as 
well. Medical records can help in determining the 
disease burden and health care needs of the community 

8and the adequacy of health care resources.  Proper 
documentations is therefore important for better health 
care planning and appropriate resource allocation for 
improving health care facilities.

Pakistan being an underdeveloped country lags behind 
in provision of basic healthcare to the pediatric age 
group despite all its efforts. Identification of the disease 
trends can be helpful in determining the effects of already 
existing health programs. Future planning and imple-
mentation efforts are also based on such studies.

Material and Methods

This retrospective observational study was conducted 
at PRTH. It provides all basic and specialized healthcare 
facilities to Rangers employees, their families and 
general public. Department of Pediatrics at PRTH-has 
a general Pediatrics ward besides a well-established 
neonatal unit. General Pediatrics ward has a well-equi-
pped High dependency Unit (HDU). Patients are admi-
tted through OPD as well as through emergency. This 

data was collected in the initial year of the hospital’s 
inauguration as a tertiary care facility. All cases of 
pediatric inpatients (1 month to 05 years of age) between 

st1  January 2019 and 31st December 2019 have been 
included in the study. Neonates and Pediatric patients 
older than 5 years of age were excluded from the study. 
Data was collected from medical records of admitted 
patients. Morbidity pattern among these admitted cases 
was studied according to parameters of age, gender, 
infectious versus noninfectious causes and seasonal 
variations in the most common causes of admissions.

Results 
st st

Total admissions in one year (1  Jan-31  Dec 2019) were 
846, out of which 462 were children >1 month to 5 
years of age (54.7%).  267(57.7%) were male and 195 
(42.2%) were female patients. Male children outnum-
bered female cases throughout the year except in the 
month of February. Total admissions due to infectious 
causes were 83.3 %, with only 16.6 % admissions were 
due to noninfectious causes. ARI and Diarrhea constitute 
53.8% of total admissions in a year. It was observed 
that AGE being more prevalent (41.7%) in summer 
months (May-August) and ARI being the leading cause 
(43.5%) in winter months (Nov-Feb). (Fig-1) The mean 
admissions with ARI are 9.2 and median 9.0, ranging 
from 1-21 with standard deviation of 6.0. 5 admissions 
were in 25th centile, 9 in 50th centile and 11.7 in 75th 
centile. Mean admissions with AGE are 11.0 and median 
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is 9.0 ranging from with a standard deviation of 8.89. 
The Pearson correlation of ARI versus AGE is negative 
at -0.261, and 2-tier value is 0.412 which is not signi-
ficant. This is again seen when Chi Square test was 
applied, 0.355 in ARI and 0.343 in AGE. (Fig-2). Besides 
ARI and AGE, children in this age group were also 
admitted with other infectious diseases like Enteric 
fever, Acute Viral Hepatitis, Meningitis and Urinary 
Tract Infection. (Fig-3) Among noninfectious causes 
of admission, malnutrition and iron deficiency anemia 
were common. Children with chronic illnesses like 
congenital heart disease, nephrotic syndrome, chronic 
kidney disease, epilepsy and cerebral palsy were also 
admitted. Noninfectious illnesses contribute to only 16.6% 
of total admissions.

Out of the total admissions, 54.9% were of the children 
1 month to 5years.

Fig-1: Admissions due to Acute respiratory infection 
and Acute gastroenteritis

Fig-2: Frequency of AGE and ARI over 12 months

Fig-3: Burden of preventable disease

Discussion

Status of child health care in Pakistan is grave. In our 
study 24.0% and 29.8 % children were admitted with 
ARI and AGE respectively in a year, which signifies 
the fact that diarrhea and ARI are the leading causes of 
childhood morbidity in children till 5 years of age. 
Morbidity in all age groups was maximum due to Acute 
Respiratory Infections (ARI), with overall morbidity 
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Month Male Female

Jan 24 14

Feb 10 13

Mar 20 14

April 26 22

May 53 19

June 14 19

July 24 18

August 25 19

September 17 15

October 12 10

November 20 18

December 24 18

TOTAL 269 199

Table 2:  Distribution of cases according to gender (n= 462) 



of  43.4% followed  by  Acute  Diarrheal  Diseases  (16.8%) 
8in a similar study done at Uttar Pradesh, India.  In our 

study these two illnesses constitute 53.8 % of total admi-
ssions in a year. In our study 41.4% of admissions of 
ARI were due to upper respiratory tract infections and 
the rest (58.5%) were lower respiratory tract infections.

Most of the admissions with gastroenteritis were acute 
cases (98.6%. Due to the study being conducted in the 
inaugural year of hospital as a tertiary care facility, 
chronic cases of gastroenteritis (1.4%) were still new to 
follow-up and work-up was in progress. A number of 
these patients were readmitted more than once with 
similar complaints in this one-year study. It was observed 
that AGE is more prevalent in summer months ((May-
August) and ARI being the leading cause in winter 
months (November -February). A study by Gowa et al 
reveals that respiratory tract infections was most common 
(41.2%) in the last quarter of the year (Oct - Dec) and 
AGE during the second quarter (38.7%). Together these 
2 illnesses form the majority of Emergency department 

9
burden.  In a study conducted in Multan, Pakistan by 
Tayyaba Amin and Shahid Iqbal it was found out that 
bronchiolitis started in October and November. Maxi-
mum number of cases due to ARI were observed in 
December, January and February, with minimal cases 
in June, July and August.10 Majority of patients admitted 
in summer months were of AGE with peak during July-
August. Respiratory illnesses mostly presented in January 

11
and March.  Similar observations was made in our study 
also. This is multifactorial due to extremes of weather, 
lack of sanitation, improper health education and facilities. 
A better understanding of seasonal infectious disease 
outbreaks and persistence is likely to result in better 

12
understanding of the optimal control strategies.  A 
hospital can be better equipped and prepared beforehand 
to control and manage such outbreaks. As both the ill-
nesses can be prevented by simple measures, the need 
of appropriate health education is highly recommended.

Other common causes of childhood illnesses are also 
communicable and preventable. At Least 7 out of 10(70%) 

13
most common diseases were of infectious origin.  It 
was found in our study that 83.3 % of total admissions 
were due to an infectious disease. Fever is one of the 
most common presenting complaints in childhood and 

14
most frequently is due to an infection.  Preventable 
infections are the major causes of morbidity and morta-

6
lity among children less than 5 years of age.

Simple preventive measures like health education regar-
ding personal hygiene, provision of clean drinking water 

and improving sanitary conditions can be helpful. Pro-
motion of breast feeding and vigilant immunization 
programs can also prevent such illnesses. Good health, 
good immunity and clean environment is required in 

9preventing pneumonia  Likewise, Diarrhea is both 
preventable and treatable by simple and less costly 
measures. In USA, gastroenteritis accounts for 10% 
of hospital admissions. Most children affected with 
diarrhea are not dehydrated and can be managed at 

15
home. Worldwide most cases are due to viral infections.  
Sanitation and hygiene are particularly important in 
institutions, including schools and hospitals where 
nosocomial infections are common. Repeated GI infec-
tions lead to impaired immunity and malnutrition. 
Diarrhea and fever can result in long term health effect, 
including depletion of immune strength, malnutrition 

16and making children susceptible to other diseases.  In 
our study it was observed that patients admitted with 
ARI and AGE also had clinical signs of anemia and 
malnutrition. Similarly, children with chronic illnesses 
also had signs of nutritional deficiencies and presented 
with failure to thrive. Thus, childhood illnesses can have 
both short- and long-term implications. Overall impact 
will be less productivity and economic burden. Simple 
protective, preventive and treatment solutions do exit. 
All can be achieved by breast feeding, proper nutrition 

3
and promoting hand washing.  Some factors found to 
significantly influence the healthcare-seeking pattern 
were age and sex of the children, nutritional score, age 
and education of the mother, wealth status and access 

17
to electronic media.  ARI in this age group is caused by 
bacterial pathogens like H. Influenza and S. pneumonia. 
Both can be prevented by effective immunization. Like-
wise, ARI due to pertussis, measles and diphtheria can 

18
also be reduced.  In our study 41.4% of admissions of 
ARI were due to upper respiratory tract infections and 
the rest (58.5%) were lower respiratory tract infections, 
however due to limitation of resources, as in all develo-
ping countries, the exact pathogen was not identifiable.

Understanding the seasonal variations among these 
two common illnesses will also help in designing proto-
cols for the proper management of the common ailments, 

6health education and advocacy as it may apply.  In our 
study, beside ARI and AGE, children in this age group 
were also admitted with other infections like Enteric 
fever, acute viral Hepatitis, nonspecific fever and CNS 
infections, fever being the presenting symptom in most 
of these diseases.  

Admissions due to infectious and communicable disea-
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ses were 5 times more than noninfectious diseases (83.3%) 
as shown in this study.  Amongst the other causes of 
morbidity in the pediatric age group, anemia was  most 
prevalent, with  overall  6.5%  of  children  admitted  due 

8
to  severe  anemia.  In our study, iron deficiency anemia 
(IDA) was prevalent in 1.94% of total admitted patients. 
The prevalence of IDA amongst Pakistani children 
represents a moderate burden that disproportionately 
affects the youngest, growth retarded children, affected 
children are more likely to have mothers with IDA and 

19live in areas where food security is lacking.  Malnutri-
tion and iron deficiency anemia collectively constitute 
3.45 % of all admissions. Clinical signs of anemia and 
malnutrition were also noticed in children admitted 
with repeated ARI and AGE and among children with 
chronic illnesses. In a study conducted at Lahore by 
Zaman et al, vaccine-preventable diseases were only 
0.5% of the total. Anemia and rickets were rare (2.0%), 

(20)
but commonly seen among the nutritional deficiencies.  
Other important causes of morbidity in under-5 age 
group were cardiovascular system (CVS) diseases 
constituting 5.9%, followed by neurologic diseases 

8(3.7% admissions).  In our study, CVS diseases were 
responsible for 1.29% cases, hematological other than 
IDA and kidney diseases were responsible for 2.59 % 
and 1.29%% of total admissions, respectively. CNS 
disorders other than infections form 4.11% of total 
admissions. 

Of the total admissions in a year, 54.6 % of patients 
were less than 5 years of age, with more than half of 
these (58.8%) were in the age group 1 month to 2 years. 
Majority of the admissions in this age group was with 
acute gastroenteritis and ARI. Children less than five 
years were responsible for 80.1% of all admissions, 
while those less than two years accounted for 56.8%, as 

21shown in a study done in Nigeria.  Similar observations 
was made by Srivastav et al as admissions in under-5 
age group were maximum below 12 months of age 
(26.8%) followed by 20.9% admissions in 3–4-year 

8
age group.

Hospital records can help in accessing the morbidity 
pattern which will determine the health care needs of 
the community and check the effectiveness of already 

(8)
planned health care facilities.  Understanding the epide-
miological trends in hospital admission is vital for health 
care planning, resource allocation and improving exis-
ting service facilities. Disease spread can be traced, 
notified and spread can be controlled in this way. Such 

studies can form the basis for developing nationwide 
recommendations for improving healthcare in children.

The common causes of morbidity among children in 
this age group as observed in our study can be avoided 
by implementing primary health care programs. Inten-
sification of the actions recommended by the programs 

22
directed to child health is all that is required.

Conclusion 

Hospital records can help in determining the common 
causes of morbidity. In this study it is observed that 
ARI and Diarrhea are still the leading causes of child-
hood morbidity and hospital admissions. Both are infec-
tious, affected by change in weather but can be easily 
prevented by taking simple measures. Huge burden on 
the already limited economic resources can be lessened 
by proper planning and implementation of already exis-
ting preventive strategies. Such studies can provide the 
foundation for crafting recommendations for improving 
health care in children.
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Introduction

Nephrolithiasis is common urological problem, with 
1

worldwide prevalence ranging from 2 to 20%.   
The life time risk of developing renal stones is 12% for 

1
men and 5% for women.  Incidence of renal stones is 
high in Pakistan as it located in the geographic region 
called the "stone belt" extends from Egypt and Sudan 
into the Middle East, India, Pakistan, Myanmar, Thailand 

2
and Indonesia.  Percutaneous nephrolithotomy (PCNL) 
portrayed within the 1980s revolutionized the treatment 

3
of kidney stones and still remains a vital treatment tool.  

This minimally invasive surgery has emerged to become 
the preferred approach for treatment of large size renal 
stones and has superseded the open surgery for nephro-
lithiasis. This approach has replaced open renal surgery 
for stones. In selected cases RIRS (retrograde intrarenal 

4,5surgery) might be a viable alternative to PCNL.  
PCNL involves entering the renal collecting system 
with an access needle and guide wire, followed by tract 

3
dilation.  After appropriate tract dilation, a suitable size 
Amplatz sheath is introduced over dilators which 
make it easier to insert endoscope, working instruments, 
and nelaton catheter for stone wash out during proce-
dure and placement of nephrostomy tube after comp-

6letion of procedure.

Recent studies agree that renal puncture and tract dila-
tation is a critical and fundamental step in PCNL and 
may be fulfilled by utilizing Amplatz dilators (semi 
rigid polyurethane facial dilators), Alken dilators (metal 
telescopic coaxial dilators), balloon dilator, or one-

7
shot dilator.

Alken dilators are more economical because of their 
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re-usability, and maintaining tamponade impact during 
8

dilatation of the tract.  Amplatz dilators are not reusable 
and may cause more blood loss due to consecutive dila-
tor exchange which causes displacement of tamponade 
effect on paranchymal tract. The use of Alken and con-
secutive Amplatz dilators takes more time and are time-
consuming, with a higher frequency of guide wire kin-

8
king during tract development.

Minimizing X-rays exposure and blood loss are of prime 
importance during PCNL, and therefore balloon dilation 
is nowadays being considered as one of the methods 
for tract dilatation as it helps in reducing the X-rays 
exposure time during tract dilatation. Similarly, because 
of the steady pressure applied at the time of tract dilata-
tion to the parenchyma of kidney, the rate of blood loss 
is decreased due to the tamponade effect. The draw-

9backs of this method are its cost as it is disposable.  In 
2001, Frattini et al. conducted a study in Italy; they state 
that; one-shot dilation is easy to performed in majority 
of the patients. This method is as safe and effective as 
the balloon dilatation which is the gold standard but 
this method of dilatation can be performed in short 

10time and with low cost than balloon dilatation.  In rou-
tine, Alken dilators are used for tract dilatation in PCNL 
but they are time consuming. The objective of this 
research was to compare outcomes of one-shot renal 
dilation and Alken dilatation in terms of tract dilation 
fluoroscopy time, hemoglobin decrease, hematoma 
formation, visceral injuries, urinoma formation, stone 
clearance and conversion to open surgery.

Material and Methods

This prospective study was conducted on 60 renal stones 
patients underwent PCNL at urology department, Lahore 
General Hospital, Lahore from June 2020 to July 2021. 
A thorough history was obtained, and a physical exami-
nation was carried out. Routine tests for anesthetic 
fitness were done and some specific investigations 
was performed i.e. urine culture & sensitivity, USG 
KUB, plain X-rays KUB, IVU and CT KUB was done 
if needed. Selected patients were randomly assigned 
into two equal groups, group A and B (30 patients in 
each group) by using computer generated table. In 
Group “A”, Alken dilators were used, while in Group 
“B”, one-shot procedure was employed. All procedures 
underwent under general endotracheal anesthesia in 
Galdakao‐ modified supine Valdivia position. Each 
procedure was carried out by the same surgical team. 

 
An open-ended 6Fr ureteric catheter was placed into 
the collecting system retrogradly by using cystoscope. 
After injecting of the contrast dye through ureteric 
catheter under fluoroscopic guidance puncture of an 
appropriate calyx to the renal collecting system done 
with an 18 gauge Chiba needle. In some difficult cases 
access to the renal collecting system was achieved with 
combined ultrasound and fluoroscopic guidance. 

Following the puncture of the renal collecting system, 
a 0.035-inch guide wire was passed through needle to 
collecting system. Then an 8 Fr olive tip was advanced 
over guide wire. In group A dilatation was carried out 
with six to seven consecutive dilators under fluoroscopy 
guidance. Eventually the tract dilated between 27Fr 
and 30Fr. In group “B” tract dilatation was performed 
under fluoroscopy guidance by directly advancing of 
a single 28Fr Amplatz dilator over 8Fr Olive tip 
dilator. During procedure tract dilatation fluoroscopy 
time was recorded from the time of guide wire insertion 
until placement of the sheath. Hemoglobin of the patients 
was checked pre operatively, Post-operative (immedia-
tely), and after 24 hours of surgery. Patients were eva-
luated for stone clearance during operation by fluoro-
scope and at first operative day by KUB X-rays or ultra-
sound. Patients were evaluated for any collection (hema-
toma, urinoma) at first operative day. For diagnosis of 
pleural injuries intra operative fluoroscopy was done, 
if the patient became symptomatic post-operatively, 
chest x-ray was performed. Patients were evaluated 
clinically for abdominal visceral injuries post opera-
tively. Any suspected abdominal visceral injury was 
evaluated with contrast enhanced CT abdomen.  

Data were entered and analyzed by using SPSS 24.0 
version. Quantitative variables such as age, hemoglobin 
decrease and tract dilation fluoroscopy time were des-
cribed as Mean ± S.D. for each group. Qualitative vari-
ables like gender, presence of hematoma, urinoma 
formation, visceral injuries, stone clearance and conver-
sion rate were described as percentage.

Mean of hemoglobin decrease in each group were 
compared with Independent t test. Mean of tract dilation 
fluoroscopy time among both groups were compared 
with Independent t test. Presence of hematoma, urinoma 
formation, visceral injuries, stone clearance and con-
version to open surgery in each group were compared 
with Chi-square test. For both the independent t test 
and the Chi-square test, a P-value of less than 0.05 was 
considered significant.
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Group A
(Alken Serial 

dilatation, 
n=30)

Group B
(One-shot 
dilatation, 

n=30)

P 
Value

Mean Nephrostomy 
tract dilatation time 

(min ± SD)

5.94 ± 0.87 5.06 ± 0.80 <0.001

Mean Tract dilatation 

fluoroscopy time (Sec ± 

SD)

124.13±22.40 102.16±32.26 0.003

Mean Drop of 

hemoglobin (g/dl ± SD)

1.62± 56 1.38 ± .36 0.055

Stone free rate 26( 86.7%) 25(83.3%) 1.000

Conversion to open 
surgery

2(6.7%) 1(3.3%) 0.554

Table 2:  Comparison of demographic Characteristics of 
patients in groups.

Results

The mean age of patients in group A was 41.16 ± 11.48 
while the mean age in group B was 41.96±11.18 years 
(P=0.78). There were 35 males (58.3%) and 25 females 
(41.7%) among the patients. In group A male to female 
ratio was 19/11, In group B it was 16/14 (P=0.43) Table 1.

In Group A the mean of nephrostomy tract dilatation 
time was 5.94 ± 0.87 min while in Group B mean tract 
dilatation time was 5.06 ± 0.80 min (P<.001). In Group 
A the mean fluoroscopy time was 124.13 ± 22.40 Sec 
and range was (70-200) Sec. In Group B mean was 
102.16± 32.26 Sec and range was (50-190) Sec (P=.003). 
Drop of hemoglobin was compared in both groups, In 
Group A the mean drop of hemoglobin was 1.62 ± .56 
g/dl and 1.38 ± .36 g/dl in Group B (P=.055).

Stone free rate in Group A was 86.7% and in Group B 
was 83.3%, P value was 1.000 which is statistically not 
significant. Hematoma formation, urinoma formation 
and visceral injuries were not reported in all study popu-
lation. These complications were not occurred in both 
groups. Conversion to open surgery was reported in 
(3) cases (5%) in all study population, 2 cases (6.7%) 

in group A and 1 case (3.3%) was in Group B (p= 0.554). 
Table 2

Discussion

Dilatation of the tract is very important step in PCNL 
as it may cause hemorrhage, so selection of an appro-

10priate dilatation system is necessary.  Traditionally 
Amplatz dilator and Alken dilator systems are used for 
tract dilatation in PCNL.But their main problem is the 
incremental nature which results in extended tract dila-
tation time, increased radiation exposure and also increa-

10ses the risk of tract displacement.  Using Balloon dilator 
for PCNL tract creation helps to prevent renal displace-
ment and kinking of guide wire during dilatation of 
tract. But due to high cost, it cannot be used regularly 
and it also found to have 17% of failure rate which may 

11
goes up to 25% in patients with previous renal surgery.  
During the last few years, working has been done to 
perform tract dilatation with technique such as single-
step dilation of the tract to be simple in use, having low 
cost, suitable for all patients with decreasing of comp-
lications like hemorrhage and radiation exposure. 
Frattini and colleagues used the novel one-shot technique 
with 26Fr-30F Amplatz dilator for nephrostomy tract 
creation. They used this method in 26 patients, the 
parameters, like exposure of radiation, blood loss, and 
used costs were analyzed and compared with other to 
groups; Alken metal telescopic dilator group, and balloon 
dilator group. They stated that one-shot dilation is easy 
to use, more secure, less time-consuming, and cheaper 
technique. However, they found that their research 
lacked a sufficient number of patients and the technique 
was not tried in patients who had previous kidney 

10
surgery.

Penbegul et al used novel PCNL set (Ecoset) in 42 
patients; which comprises of a single 30-F dilator, 30-F 
sheath, and 8-F polyurethane dilator. They concluded 
that; Ecoset is safe and feasible technique to be used 
in almost every adult patient for the tract dilation in 

(12)PCNL . Recent studies have shown that OSD is safe 
and effective for access to the renal collecting system.  
In meta analyses on comparison of tract dilatation 
methods in PCNL by Peng et al and Chiancone et al 
reported that OSD can reduce access time, fluoroscopy 
time and drop in hemoglobin. But there was no diffe-
rence in stone clearance, transfusion rate and compli-

13,14
cations rate.  The results of these studies are same 
as in our study regarding fluoroscopy time, access time 
stone free rate and complication rate but no significant 
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Table 1:  Comparison of demographic Characteristics of 
patients in groups.

Group A
(Alken Serial 

dilatation, n=30)

Group B
(One-shot 

dilatation, n=30)

P 
Value

Mean age 

(year ± SD)

41.16 ± 11.48 41.96 ± 11.18 0.78

Male Gender 19(63.3%) 16(53.3%) 0.43

Female Gender 11(36.6%) 14(46.6%) 0.43



diffidence in hemoglobin drop between groups in our 
study. In a recent retrospective study by Sharma et al 
on 70 patients undergoing PCNL, they compared single 
step dilatation and serial dilatation and reported that of 
using single step dilator can decrease radiation exposure 

15
and operation time.

Girisha et al. concluded that; One-step dilatation is a 
safe, cost effective and easily accomplished technique 
with additional benefits of little tract dilatation time, 
less X-rays exposure and less chance of blood transfu-

16sion.  Suelozgen et al concluded that single step dila-
tation is safe and effective alternative for nephrostomy 

17
tract dilatation in adults.  Srivastava and colleagues 
compared sequential facial dilation and one-shot dila-
tion in 100 patients of pediatric age group. They said 
that OSD is feasible and safe method in children reducing 

18
X-rays exposure and operative time.  Ganesh and asso-
ciates concluded that; In patients who had previous open 
surgery for kidney stone of the same side, the single-
shot dilation procedure is just as successful, safe, and 

19
well tolerated as the Alken dilation method.

In a study conducted by Mohyelden et al on 150 patients, 
concluded that OSD is efficient as MTD during PCNL 
while patients in Barts flank-free modified supine posi-
tion, with less dilatation time, X-ray exposure, blood 

20
loss, and hospital stay than MTD.

Arslan and colleagues used One-shot multi access 
PCNL; they concluded that it can be safely performed 
for complex kidney stones due to its high clearance 

21rates, despite some potential complications.

In our study, no difference was found between the groups 
concerning the bleeding and changes in hemoglobin 
level. But difference in tract creation time and X-rays 
exposure time were significant.
 

Conclusion

Our findings demonstrate that one-shot dilatation is a 
safe and efficacious method of tract dilation that lowers 
both tract dilatation and X-ray exposure time. No diffe-
rences were observed in decreasing of hemoglobin 
levels post-operatively, the successful dilation rate, 
and stone-free rate between the two techniques of tract 
dilatation. 
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Introduction

Rheumatoid arthritis (RA) is an inflammatory ago-
nizing disease of the synovial joints. The key 

characteristic of this complex autoimmune disorder is 
the inflammation of the small joints. It also involves 
different system of patients. Prevalence of RA was 26.9% 
in Pakistan, which shows >5% rise/ year. This showed 
that prevalence of RA in high in Pakistani population as 
compared to African, European and Japanese popula-

1,2,3tion.  RA is more prevalent in female in comparison 

to male gender. The chronic inflammation of synovium-
part of the joint results in manifestation of several arcti-
cular and extra-articular sits resulting in increased 
morbidity/ mortality. The aetiologyof RA may be based 
on genetic / non-genetic factors like hormonal, environ-

4
mental and infectious issues.  Diagnosing of RA is not 
based to any specific test. However anti cyclic citrulli-
nated peptide has some good specificity and may be 

5related with severity of disease.  Levels of reactants 
of acute-phase like ESR and CRP are raised and may 
be relate with RA. Level of CRP greater than 3.0 mg/L 

6,7
is related with swollen to tender joints.

Pathogenesis of rheumatoid arthritis shows that, it is an 
autoimmune, inflammatory ailment that included 
abnormal triggering of osteoblasts, B -cells and T- cells, 
fibroblasts, chondrocytes, proteolytic enzyme and dend-
ritic cells results in injury of bone, cartilage and tendons 
as well as manifestation of systemic and extra-arcticular 

8
RA.  Due to the presence of vitamin D related receptors, 
vitamin D play an important role in controlling the 
immune / adaptive responses and boost the immune 
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Objective: Study was designed to assess the severity of rheumatoid arthritis, with level of vitamin D and C-
reactive protein in a group of patients.

Method: This study was conducted at Govt Kot Khawaja Saeed Teaching Hospital. Duration of study was 
from June 2017 to June 2018. This cross sectional study was carried out on 50 consented patients with 
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moderate pain /swelling as compared to group 1. Mean difference /standard error of vitamin D and C-reactive 
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Conclusion: Study found significant deficiency of vitamin D along with high values of C-reactive protein in 
patients with severity of arthritis. 
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Groups (I) Groups J
Mean Difference 1-J

(vitamin D)

Standard 

Error

Mean Difference

I-J (C-RP)

Standard 

Error
p- value

Group1 Group 2 32.75 3.37 -0.94 0.12 <0.001

Group1 Group 3 49.30 3.37 -2.71 0.12 <0.001

Group 2 Group 3 16.55 3.37 -1.77 0.12 <0.001

Table 3:  Group based comparison of vitamin D and C-reactive protein Values for patients among three study groups

system, and low levels of vitamin D results autoimmu-
9nity.  Receptors of vitamin are also present in synovio-

cytes and chondrocytes. Changes in levels of circulating 
vitamin D may affect cellular signaling pathways resul-
ting in many disorders particularly calcium homeostasis, 
metabolism of bon and dysfunction of immune system. 
Deficiency of vitamin D is related with various auto-

10,11
immune problems including RA.  However a study 
found insignificant relations between the activity of 
rheumatoid arthritis ailment and the level of circulating 

12vitamin D level . Inadequate data are offered for finding 
the link of level of vitamin D3 with RA especially in 
country of Pakistan. Study is therefore designed to assess 
the severity of rheumatoid arthritis, with level of vitamin 
D and C-reactive protein in a group of women.

Material and Methods 

A cross sectional study was carried out on 50 consented 
patients with Rheumatoid arthritis fulfils the criteria 

13of classification of Rheumatoid arthritis . Both male 
and female with age range 18-60 year were taken from 
Govt Kot Khawaja Saeed Teaching Hospital. Duration 
of study was from June 2017 to June 2018. RA was 
confirmed based on sign / symptoms and radiological 
findings on X-ray. Patients/controls were comprised 
as group 1(25 patients with mild arthritis), group 2(25 
patients with moderate form of arthritis) and group 3 
(20 age, sex matched healthy controls). The inclusion 
criterion was based on DAS scoring system. The patients 
freshly diagnosed by rheumatologist, using vitamin 
D supplement, or with any serious morbidity like SLE 
were not included in the study. 

Patients were taken using consecutive convenient non-
probability sampling. Letter of IRB was obtained from 
the Post Graduate Medical Institute. Demographic 
variables like age, socioeconomic status, profession and 
blood pressure were noted. Levels of vitamin D< 30.0 

14 ng/ml were classified as hypo-vitaminosis D.

Data was entered and analyzed by SPSS 20. Demographic 
variables including profession, socioeconomic status, 
health status and involvement of joints, swelling and 

severity of disease were expressed in frequency and 
percentages. Quantitative variables including age, blood 
pressure, pulse rate were expressed as mean±SD. One 
way Anova was used to find the significant different 
among patients groups and control subjects. P<0.05 
showed significance.

Results:

The Demographics of patients and control were tabu-
lated as table 1.0. Mean age of the patient was 36 years. 
Majority of the patients belong to middle class and 
professional. All of the patients are normotensive.

Clinical variable s of patients and controls were tabulated 
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Table 1:  Demographics of patients (group 1 and 2) and 
controls (group 3)

Variables Group 1 Group 2 Group 3

Age 36.4±10.1 37.4±10.2 32.7±11.0

Professional

Non-Professional

12 (60%)

8(40%)

11(55%)

9(45%)

12(60%)

8(40%)

Socioeconomic status

Middle

Upper

18(90%)

2(10%)

18(90%)

2(10%)

18(90%)

2(15%)

B.P

Systolic

diastolic

129±9

82±3

132±7

80±0

132±10

81±4

Table 2:  Clinical variables of group 1 and group 2

Clinical variables

Group 1

Frequency and 

percentages

Group 11

Frequency and 

percentages

Small joint pain 11.0(55 %) 15(75%)

Swelling of joints 3.0 (15 %) 16(80%)

Tenderness of joints 16.0 (80 %) 0(0%)

Pain Grade

Mild 

Moderate

severe

0(0%)

15(75%)

5(25%)

19(95%)

1(5%)

0(0%)

Group 2: mild to moderate
Group 1: Moderate to severe



as table 2. It is observed that most of the patients of 
group 2 have small joint involvement with profound 
swelling. However, the tenderness and pain is mostly 
observed in group 1. In group 1 the status of aching is 
higher as compared to group 2. In group 1 aching status 
is moderate to severe as compared to group 2.

Group wise comparison of vitamin D3 and CR-P values 
among patients and controls was tabulated as table 3. 
By using One way ANOVAs, it is observed that mean 
difference /standard error of vitamin D and C-reactive 
protein among group 1 and group 2 was significantly 
higher (P<0.001) as compared to control group 3. Con-
versely, the mean difference / standard error of vitamin 
D and C-reactive protein among group 2 was higher 
significantly (P < 0.001) in comparison with controls.

Discussion 

We observed that majority of the patients with age 
group 33 to 36 years belong to middle class, female and 
professional. All of the patients are normotensive. A 
study found that age group of RA patients was 44.0 
years and belong to middle class with nominal income 
and the adverse outcome is the patients cannot afford 

15expensive treatment of RA.  Studies reported RA is 
more common in female as compared to male. The 
reason may be that women face social penalties, inclu-
ding incapability to perform house hold services and 
decreased ability to do work as well as outdoor activi-

16,17
ties.  This may affect their exposure to sun which is 
best wad of getting vitamin D. Additional lack of vitamin 

18 
D may worse RA.

Patients with mild to moderate form of rheumatoid 
arthritis have small joint involvement, joint pain with 
profound swelling. However, the tenderness and pain 
is mostly observed in patients with moderate to severe 
form of arthritis. They also have high status of pain as 
compared to patients who have mild to moderate form 
of arthritis. A study was conducted to find out that con-
centrated management is appreciated to remission of 
disease in patients with moderately active form of rheu-
matoid arthritis. It is suggested that good management 
is based on monthly appointments, treatment based 
on counselling techniques, Medicines optimization, 
providing handbook to patient and shared planning of 

19
treatment.

Group wise comparison of vitamin D and C-reactive 
protein levels among patients and controls showed 
that mean difference /standard error of vitamin D and 

C-reactive protein among patients with mild to moderate 
and in patients with moderate to severe form of rheuma-
toid arthritis was significantly higher as compared to 
control. Study also observed that among patients with 
moderate to severe form of arthritis the significantly 
low levels of vitamin D and high values of CRP as 
compared to patients with mild to moderate form of 
rheumatoid arthritis

A study was carried out in 100 Indian RA patients and 
found significant deficiency of vitamin D as compared 
to controls. Study also found level of CRP is positively 
and significantly correlated with severity of disease. 
However, deficiency of vitamin D is common in RA 

20 patients.

A study was conducted in 102 RA patients living in 
Saudi Arabia. Their level of vitamin D3 was estimated. 
It is reported that circulating values of vitamin D< 20.0 
ng/mL was defined as patient to vitamin D. Results of 
ROC curves showed that vitamin D<12.3 ng/mL fore-
cast high RA disease activity, and vitamin D >17.90 ng/ 
mL forecast mild form of RA. Study reported that 
vitamin D is a good predictor of ailment of RA Saudi 

21Arabian patients.

A total of 377 Chines patients with RA were divided 
into two groups i.e. group with normal level of Vitamin D 
and the group low values of vitamin D. Supplements 
of vitamin D was given for twenty-four months to the 
group of patients who have low level of vitamin D. The 
patients were followed and record the status of pain 
and swelling of joints of the patients. Additionally, the 
levels of C-reactive protein were estimated to judge 
the reappearance of RA based on disease activity. Study 
found that vitamin D as supplement may improve the 
sign and symptoms of disease. However, reduced values 

22
of vitamin D increase the risk of reappearance of RA.

A study carried out in 42 Indian RA patients and estima-
tes their DAS score, levels of CRP and vitamin D. Study 
found that deficiency of vitamin in RA patients was 
inversely correlate with DAS score/tenderness of joint 
and CRP. It is reported that each increase of dose of 
10.0ng/ ml of vitamin D is related with reduction in 

23
the severity of disease and reduce 25 % CRP.  A study 
confirmed the immunomodulatory function of vitamin 
D3 besides its traditional role of controlling the meta-

24bolism of calcium and phosphorus in body.  Another 
study carried out in 790 patients living in UK and 
recorded their baseline demographic characteristics, 
duration of sign and symptoms, stiffness in morning, 
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fatigue, counts of swollen and tender joint counts and 
DAS score. Study found no apparent link between values 
of serum vitamin D and baseline characteristic, activity 
of disease of RA or progression from arthritis or arth-

25ralgia to RA.

Limitations of study: Study was carried out in only 
one hospital. Sample size was small. Future studies are 
needed to take the patients form different hospitals that 
may confirm the results of this study. Additionally, there 
is a need to assess the doses of supplementation of 
vitamin D to find better treatment Moreover, studies 
assessing the dosage of vitamin D supplementation 
are also required to explore better treatment tactics.

Conclusions 

Study found significant deficiency of vitamin D along 
with high values of C-reactive protein in patients with 
severity of arthritis. Supplementation of vitamin D3 
may be needed for reducing the severity of the ailment. 
Screening of RA patients for finding the levels of vitamin 
D is needed. The treatment cost of RA is high and not 
correlated with the financial status of people. There is 
a need that Pharmacists should guide patients and aware 
patients about ailment and strictly use the medicine. 
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Introduction

Tumours of the central nervous system are cause of 
a significant amount of morbidity and mortality 

worldwide. Their incidence is much higher in continents 
like Europe, Australia and North America as compared 

1
to Asia, South East Asia and India.  Although these 
tumours are rare, the extent of morbidity and mortality 
caused is not in proportion to their incidence. According 
to cancer statistic 2016 in United States CNS tumours 
accounted to 1.4 percent of new cancers reported and 

2
2.7 percent of deaths resulting from cancer.  In the UK 
approximately 9000 people are diagnosed with primary 

3
CNS tumours each year  and estimated death toll is 3 
percent of the total cancer deaths. There has been a 
sharp rise in their incidence up to 39% from early 1990s 

4
to 2018.  Unfortunately, there have been only a handful 
of studies done in Pakistan regarding the incidence of 
brain tumours and more research is needed to find out 
the ongoing trend of these tumours. Cancer in general 
is on the rise in our country and looking into the occu-
rrence of various tumours in our general population 
gives us a good idea to establish better guidelines regar-
ding their management. The incidence of CNS tumours 

5
according to a 10year study in Pakistan is 1.2 percent.  
In order to have a more updated data, in this study 3 years 
of data from a tertiary care hospital in Punjab has been 
compiled to get a fresh look at the spectrum of CNS 
tumours in local population.

The Spectrum of Central Nervous System Tumours at the Tertiary Care Hospital: A 
Three Year Study

1 2 3 4Maham Akhlaq,  Safeena Sarfraz,  Saeed Ahmed,  Muneeza Khalid

Abstract 

Objective: To study the spectrum of central nervous system in our local population in a tertiary care hospital. 

Method: This study was set in King Edward Medical University Pathology laboratory for a period of three 
years. All the CNS tumors sent to the histopathology department and reported were included in this study 
after following a strict criterion of inclusion and exclusion. A total of 110 cases were included in this study. All 
the cases were reviewed by 2 separate histopathologists. Data was collected using pre-designed proforma 
used in the laboratory which covers various aspects of the processes involved from specimen requisition till 
dispatch of final report. Data collected was entered by using Statistical package for social sciences (SPSS 
version 21).

Results: Majority of cases were categorized in the benign category and Meningioma was seen as the most 
common tumour. The age group most commonly observed was 40-60years of age and there was no difference 
in incidence between the gender. Glioblastoma was the most common malignant tumor noted. 

Conclusion: This study gives a good overall picture of the spectrum of CNS tumors in local population. Their 
incidence needs to be investigated and documented so that a proper idea of their prevalence can be made in 
order to benefit the patients and clinicians alike.
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Material and Methods
This cross sectional study was done at Histopathology 
laboratory of King Edward Medical University. The 3 
years data of total 110 patients both males and females 
was categorized according to age into the following 
categories: less than 10 years(yrs),10-20 yrs,20-40 yrs, 
40-60 yrs and greater than 60 yrs. The site of origin of 
the tumour was specified as following: brain, spinal 
cord, orbit and extradural. The tumours were then divi-
ded into 2 categories of benign and malignant. All the 

sthistopathology reports of the cases from 1  January 
st

2016 - 31  December 2018 were reviewed in the study. 
Histopathological diagnosis, tumour site, age and gender 
of the patients were noted. Histological examination 
was carried out by a consultant histopathologist under 
light microscope. Data was collected using pre-designed 
proforma used in the laboratory which covers various 
aspects of the processes involved from specimen requi-
sition till dispatch of final report. Reports of patients 
with autolyzed, unremarkable diagnosis and differential 
diagnosis were excluded from this study. Only cases 
with agreed upon single diagnosis were included to 
avoid discrepancy. Data collected was entered by using 
Statistical package for social sciences (SPSS version 
21). Pearson Chi Square test was performed to see asso-
ciation between different variables and p value less 
than 0.05 was taken as significant.

Results 
A total of 114 cases were studied. Out of these cases, 1 
was reported as unremarkable brain parenchyma, 2 
reported with a list of differential diagnosis with no 
agreed upon diagnosis and one specimen was reported 
as autolyzed. These were excluded from the count. 
Finally, 110 cases were included in the study. There 
was a wide age range in the cases received at the patho-
logy department, ranging from less than 10 year to 60 
years and greater. Most affected age group seen was 
40-60 years. The least affected group was less than 10 
years of age. The incidence in males and females was 
the same. The male to female ratio was 1:1. The number 
of benign CNS tumours was 65(59%) and that of malig-
nant tumours was 45 (41%) in total. The frequency of 

benign tumours was more in females (61%) as com-
pared to malignant, which were more common in males 
(60% of all the malignant tumours). The distribution 
of benign and malignant tumours in different age groups 
is given in Figure 1. Most common age group for malig-
nancy and benign tumours was 40-60 years. However, 
no association between age groups and nature of tumour 
i.e. benign and malignant was observed after appli-
cation of Pearson Chi Square (p value=1.0). The least 
amount of malignancy was seen in less than 10 years 
of age (n=0). The most common tumour overall regard-
less of age and gender was found to be Grade I Menin-
gioma (46 cases) followed by Grade II Astrocytoma 
and Glioblastoma (12 and 11 cases respectively). Accor-
ding to the nature of origin, the number of primary CNS 
tumours was 102 and of metastatic tumours including 
atypical lymphoproliferative tumours and others for 
example plasmacytoma, pleomorphic adenoma and 
hemangioma was 8. The incidence according to the 
originating site, tumours originating from brain paren-
chyma (n=85) was the most common site of primary 
CNS tumours, followed by the spinal cord (n=20), extra-
dural (n=3) and orbit (n=2). The detailed spectrum of 
the most common tumours in this study (meningeal 
origin) is given in Table1. Comprehensive range of all 
tumours is given in Table 2.

Fig-1. Graph representing the various age groups of 
benign and malignant CNS tumours.
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Table 1:  Spectrum of Meningioma, the most common tumour found in this study (n=54).

Tumour Type
Tumours 

Grade
Number Percentage

Age Range(yrs)
(most common)

Male Female
Ratio
M;F

Meningioma I 46 85.3% 40-60 15 31 1:2

Atypical Meningioma II 5 9.2% 20-40 4 1 4:1

Anaplastic meningioma III 3 5.5% 40-60 1 2 1:2



Discussion

Cancer data on brain and nervous system tumours repor-
ted in Pakistan is not widely studied and the variety of 
tumours found in our local population has not been 
reported in detail. There are a handful of studies con-
ducted in this area and this study is an attempt to add 
to the collective data for future research and generate 
comprehensive information so these patients can be 
effectively treated and required resources can be made 
available to this category of neoplasms.

In this study, the most common CNS tumour encountered 
was Meningioma followed by Astrocytoma and then 

6,7Glioblastoma which is similar to a study in Bangladesh.  
While in a study in India Astrocytoma was the most 
common tumour  found which coincides with incidence 

8,9
in England as well.  There was a  no difference in inci-
dence seen between males and females, however a 
slight male predominance has been reported in other 

6-8studies.

In this study the most common  age group was 40-60, 
which is  in accordance to an age standardized related 

(10)incidence study of cancer done in Pakistan , the inci-
dence of brain and nervous system tumours was found  
predominant in males than females which has not  been 
validated by our study. Ependymoma was the most 
common tumour seen in a study conducted on pediatric 
population however our observation shows that 
Meningioma was most common in the pedia-tric (less 

11
than 18 yrs) population.  Studies performed on 
pediatric population in other parts of the world also 
showed a varied picture where some found astrocytoma 
as the most common tumour while others found medullo-

6-8blastoma.  A study done in Pakistan showed that most 
brain surgeries are performed in private setup and not 
in Government owned facilities like the hospital where 
this study was conducted so there is a factor of popula-
tion understudy that might cause the variation in the 
data and might not show a full picture of the prevalence 

12of these tumors.  Which may explain why another study 
done in a private Hospital in Karachi, Pakistan showed 
diffuse glioma as the most common  but age range and 

13
location was similar to our data.  Our findings, however 
match a Chinese study which reports meningioma is 
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Table 2:  Comprehensive details of all the tumours found in this study (n=110).

Tumour Type
Tumour

grade

N
u

m
b

er Percentage
(%)

Age range
< 18 yrs

Age range
>18 yrs

Male Female
Commonest 

Location

Meningioma I 46 41.8 14 32 15 31 Brain and spinal 
cord

Atypical meningioma II 5 4.5 1 3 4 1 Brain 

Anaplastic meningioma III 3 2.7 1 2 1 2 Brain 

Glioblastoma IV 11 10 0 11 6 5 Brain cerebral

Atypical Astrocytoma II 12 10.9 3 9 10 2 Brain cerebral

Anaplastic Astrocytoma III 4 3.6 2 2 3 1 Brain cerebral

Pilocytic Astrocytoma I 3 2.7 3 0 1 2 Third ventricle

Diffuse Glioma I 1 0.9 0 1 1 0 Brain cerebral

Oligodendroglioma II 3 2.7 0 1 2 1 Brain cerebral

Ependymoma I 2 1.8 1 1 2 0 Spinal cord

Shwanoma - 3 2.7 2 1 2 1 Spinal cord, orbit

Pituitary adenoma - 4 3.6 0 4 3 1 suprasellar

Encephalocoel - 1 0.9 1 0 0 1 Spinal cord

Round blue cell tumour - 1 0.9 1 0 1 0 Spinal cord

Hemangioma  - 1 0.9 0 1 1 0 Spinal cord

Atypical Lymphoproliferative - 2 0.9 0 2 0 2 Spinal cord

Pleomorphic adenoma - 1 0.9 0 1 0 1 orbit

Dermoid cyst - 1 0.9 0 1 1 0 Posterior fossa

Craniopharyngioma I 2 1.8 1 1 0 2 Suprasellar 

Plasmacytoma 1 0.9 0 1 0 1 Extra dural

Metastatic tumour - 3 2.7 0 3 2 1 Brain cerebral and 
extra dural
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the most common tumour observed as well.  A Korean 
study also mirrors our results with meningioma being 
the most common tumour reported out of a large 
number of cases studied. However, they noted a 
female predo-minance in their observations. Similar to 
our data Glio-blastoma was reported as the most 

15common malignant tumour.

By examining a wide variety of studies on CNS tumours, 
it seems that there is still a need to explore their spectrum 
in our population to reach a definite conclusion. This 
study is an attempt in this direction.

Conclusion 

Central nervous system tumors impose a long-lasting 
influence on the health of the patients and also inflict 
burden on the health care system. In our setup benign 
tumours are found to be most common. Meningioma 
(grade I) is the most widely encountered tumour, follo-
wed by Atrocytoma (grade II) and Glioblastoma. Inte-
restingly Meningioma (grade I) was also the commonest 
among patients aged less than 18 years. This study has 
evaluated the prevalence of CNS tumours in local popu-
lation in order to help health care professionals and 
authorities get a better idea of its spectrum and help 
devise further action plans for future.
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Introduction

Globally 3 in 4 neonatal deaths occur due to preterm 
births complications. Incidence of neonatal mor-

tality due to preterm birth is 28%. Annually about fifteen 
million babies are born before 37 weeks of pregnancy. 
That is more than 1 in 10 babies. Approximately one 
million children die due to complications of preterm. 
Global prevalence of preterm birth is 9.6%, in Pakistan 
15.7% whereas in Australia it is 6.6%. Preterm birth is one 

1,2
of major contributor to infant mortality and morbidity.

Preterm birth is defined as birth of baby before 37 
completed weeks of pregnancy. Preterm labor is further 
divided into late preterm (35-36 weeks), moderately 
preterm (32-34 weeks), early preterm (28-31 weeks) 
and severely preterm (28 weeks). It accounts for more 
than 50% neurological disabilities. Complications 
include respiratory distress syndrome, retrolental fibro-
plasias, necrotizing enterocolitis, cerebral palsy and 
learning disabilities. All these complications lead to 
increase in neonatal and child mortality less than five 

3,4
years.

Preterm birth is a considerable source of financial burden 
on government and families. In developing countries 
situation is even graver due to lack of provision of neo-
natal facilities and services uniformly all over the 
country. Although remarkable changes are being made 
in public sector but there is a lot to do more as burden 
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1,5
of prematurity is considerably high in Pakistan.

A lot of interventions have been made to decrease the 
incidence of preterm labor. Amongst these progesterone 
seems to be most promising, easy to administer and 
cost effective with high safety profile. Progesterone 
has a pivotal role in containing pregnancy till term due 
to its anti-inflammatory role. American college of 
Obstetrician and Gynecologists recommended proges-
terone as a prophylaxis to prevent preterm labor in 
women with previous preterm labor and short cervical 

6,7,8length.

Role of progesterone in preventing preterm labor was 
characterized in 1934 and first reported in literature in 
1954. Since then a lot of research is going on different 
routes and preparation of progesterone including vaginal, 
intramuscular and oral rotes. Different formulations 
available are 17 hydroxy progesterone, dydrogesterone 

8,9and oral micronized progesterone.

A lot of research available on vaginal progesterone 
though it was associated with difficulty in administration 
and unpleasant vaginal discharge. Oral progesterone 
was studied first in preventing preterm labor but lagged 
behind in research. It was not due to decreased efficacy 
of oral progesterone but rather lack of preference of oral 
progesterone by researching bodies. Even in Pakistan 
there is scarcity of research in role of oral micronized 

10
progesterone preventing preterm birth.

Material and Methods 

This study was conducted at Sahiwal teaching hospital 
Sahiwal for a period of one year from June 2018 till 
June 2019. It was quasi experimental study. 180 women 
participated in study after informed consent and fulfi-
lling inclusion criteria. Preterm labor was defined as 
onset of regular uterine contractions at least 3 in 10 
minutes for 20-25 seconds (between 24-36+6 weeks). 
All patients underwent detailed history and examination. 
Sterile speculum and pelvic examination done to assess 
cervical changes and dilatation. Patients having pre-
mature contractions given oral micronized progesterone 
200 mg twice a day till labor settled and discharged to 
home. Treatment continued till 36 weeks and patients 
were called on regular follow up visits. At each visit 
patients were assessed for signs and symptoms of labor 
and any complications related to progesterone treatment 
including headache, nausea, vomiting, constipation 
and dizziness. During course of study 18 patients lost 
follow up so at end of study there were total 162 parti-
cipants.

Inclusion criteria: All women with single preterm 
labor from 24 weeks till 36+6 weeks.

Exclusion criteria:

l Multiple pregnancies

l Thromboembolic disease current or history

l Breast /genital tract malignancy

l Presence of fever or sepsis

l Heavy vaginal bleeding requiring surgical interven-
tion

l Active labor (Cervical dilatation 4cm)

Results 

12.5% were years. 31% were 20-25 years. 35% were 
from 25-30 years. While 36(22%) were 35 years. Primi-
gravida were 27% and multigravida 73%. In 76% cases 
preterm labor settled and 24% had labor 37 weeks. 
Latency period 24 hours in 15% ,2-6 days in 18% , 1-3 
weeks in 24%, 4-8 weeks in 32%, 9-12 weeks in 7%, 
12 weeks in 5% respectively. 78% had vaginal delivery, 
C-Sec in 22% of patients. Gestational age at delivery 
28 weeks in 7%, 32 weeks in 20%, 36 weeks in 25% 
and 37 weeks in 48% respectively. Birth weight, 3.0 kg 
in 25%, 2.0-2.5 kg in 50%, 2.0 kg 18%, 1.5 kg 7%.  NICU 
admission 25%. RDS seen in (22%), Sepsis (10%), 
IVH (3%), NEC (1%) neonatal deaths were 12.

Discussion

More than 60% of births occur in Africa and South Asia, 
but preterm birth is truly a global problem. In the lower 

Table 1:  Maternal Characteristics

Characteristics N=162 %

Age
≤20 years
20-25 years
26-30 years
≥ 30 years

20
50
56
36

12
31
35
22 (mean=27+8)             

Gravidity
Primigravida
Multigravida

44
112

27
73

History of preterm labor
Yes
No 

30
132

18
82

BMI
25-30
≥ 30

150
12

93
7
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income countries, on average 12% of babies are born 
too early compared with 9% in higher income countries. 

thPakistan is at 4  number in having preterm births. There 
is a dramatic difference in survival of premature babies 
in developed and underdeveloped countries. About 
90% of babies born at 28 weeks die in low income count-
ries and only 10% of babies born at this gestation die 
in developed and high income countries. Each day 600 
newborn die due to complications related to birth 

1,11asphyxia, prematurity and sepsis (UNICEF).

Progesterone is a key factor in controlling preterm birth. 
The first and foremost study on role of oral micronized 
progesterone in a multicentre RCT including 57 patients. 
Our study showed the efficacy of oral progesterone in 
treatment of preterm labor. Research conducted in our 
department showed mean age of patients was 27±8. In 
other National and international studies mean age was 
relatively high and was around 29-30±6. It showed 
that teen age pregnancies contributed to preterm labor 

8,9,12 
in our study.

Most of patients presenting to sahiwal teaching hospital 
rdgynae department were multigravida about 2/3  (67%) 

while 1/3rd (33%) were Primigravida. While RCT 
conducted at Bangkok hospital showed number of Primi-
gravida presenting with preterm labor were more than 
multigravida. Gestational age range in our study was 
24-36 weeks contrary to research carried out by cheung 
et al where pregnancy between 14-23 weeks were also 
included and they included cervical cerclage in patients 

13,14presenting with short cervical length (≤2.5cm).

Regarding BMI 150(93%) women had BMI less than 
2 2

30Kg/m  and only 12(7%) had BMI more than 30kg/m . 
In contrary to study carried out at Nishter hospital 
where obesity was found in 24% of population. Meis 
et al showed that mean BMI in patients was 26±7, which 
is also contradictory to our statistics. It showed that 
obesity was not a risk factor for patients presented to 

15,16
our setup.

Progesterone showed promising results in controlling 
preterm births in our study, about (124) 76% preterm 
labors settled and only (38) 24% deliver preterm. Some 
national and international studies showed efficacy of 
progesterone in controlling preterm labor ranging from 
61-68%. Ibraheem et al and Ahmad et al showed efficacy 

17,18of about 64% and 68% respectively.  Rai et al showed 
61% efficacy in controlling preterm labor. High success 
rate in our study may be due to the fact that previous 
history of preterm labor was in less than 20% of patients. 
Whereas in other studies patients with history of recu-

19,23rrent preterm labor were recruited in studies.  Our 
study showed similar results in successfully controlling 
preterm labor to the first study carried out at France 
randomizing 57 patients in placebo controlled trial where 

12
80% of pregnancies were treated successfully.  Regar-
ding latency period i.e; tocolysis to delivery interval 
oral micronized progesterone has shown promising 
results at increasing the period from onset of preterm 
labor and delivery of fetus. Minimum interval was 6 
hours and maximum interval was 13 weeks delaying 
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Table 2:  Obstetrical outcome

Outcome N=162 %

Preterm labor

Settled
Not settled

124
38

76
24

Tocolysis to delivery interval
≤1�day(24�hours)
2-6days
1-3 weeks
4-8 weeks
9-12weeks
≥12 weeks

24
28
38
52
12
8

15
18
24
32
7
5

Meconium staining of liquor 40 25

Mode of delivery
SVD
Cesarean section

126
36

78
22

Gestational age at delivery N=162 %

≤28 weeks

28-32 weeks
33-36 weeks
≥37 weeks

13

31
40
78

7

20
25
48

Table 3:  Neonatal outcome

Characteristics N=162 %

Birth weight(Kg)
≤1.5
1.5-2.0
2.0-3.0
≥3.0

12
30
80
40

7
18
50
25

APGAR Score ≤7

At 1min
At 5 min
APGAR Score ≥7

42
10
110

26
6
68

Neonatal 
complications
RDS
IVH
NEC
Sepsis

58/162 36

NICU Admissions 40 25

Neonatal deaths 12 7.5



delivery. About 1/3rd of cases 52(32%) pregnancy 
prolonged for up to 8 weeks (2 months). In 1/4th of 
pregnancies having preterm labor, uterine contractions 
settled and pregnancy prolonged for about 3 weeks. 
Pregnancy prolonged for up to 24 hours and till one 
week in 15% and 18% cases respectively. Our study 
showed even more success rates as compared to national 
and international studies in controlling preterm labor 
and increasing latency period. Research conducted by 
international journal showed that micronized proges-
terone was effective to prolong latency period for about 
8 weeks .24 Study carried out at PIMS Islamabad showed 
role of progesterone in postponing pregnancy upto 32 

13days.  In contrast to micronized progesterone rando-
mized controlled trial including Dyderogesterone versus 
placebo couldn’t show any significant result in prolon-

14
ging pregnancy in both groups.

Regarding gestational age at delivery approximately 
50% (78) patients delivered at more than 37 weeks thus 
improving neonatal outcome.1/4th (40) pregnancies 
ended up in delivery between 33-36 weeks. 31(20%) 
delivered at gestation ranging from 28-32 weeks. A 
very few 13(7%) were very very preterm, that is below 
28 weeks of gestation. A double blind randomized 
controlled trial carried out including 150 women with 
previous history of preterm births and oral micronized 
progesterone was given to one group. This trial revealed 
encouraging results regarding prolonging period from 
onset of preterm labor till delivery. It was 36 weeks in 
trial group as compared to below 34 weeks in placebo 
group. Meconium staining of liquor was seen in 40(25%) 
of pregnancies. It is significantly high but not mentio-
ned in other studies. It resulted in more NICU admissions 
in spite of well controlled preterm labor. No significant 

13,22
risk factor was seen for meconium staining.

Most promising fact about our study was that about 
126(78%) patients had spontaneous vaginal delivery 
and only 36(22%) had cesarean section.It may be due 
to the fact that most of our participants (78%) were 
multi gravid with previous vaginal deliveries. It was 
Contrary to other studies where cesarean section rates 

23,24,25were between 66-78%.

Regarding gestational age at delivery nearly half of 
participant (48%) in our study delivered at gestation at 
or more than 37 weeks. One fourth (25%) delivered at 
34-36 weeks, 20% at 28-32weeks and only 7% delivered 
at less than 28 weeks gestation. It was comparable to 
studies carried out internationally and at local levels 
where mean gestational age at deliver was 36 weeks. 
In a study conducted internationally it was 35+ 2weeks. 

Another randomized controlled trial at America showed 
success rate of oral micronized progesterone in redu-
cing preterm birth and gestational age at delivery was 

25,10
37+ 2 weeks . 

As most of participants delivered beyond 36 weeks 
encouraging results regarding neonatal outcome seen. 
50 % of neonates have birth weight ranging 2-3 kg, 25% 
were of more than 3 kg, low birth weight (2.0 kg) and 
very low birth weight (1.5 kg ) were 18% and 17% respec-
tively. It was comparable to other studies where birth 
weight was 2.5+0.7 kg. Admission in NICU was seen 
in 25% of cases. It was similar to research conducted 
at Hong Kong. A national study showed neonatal admi-
ssions in 5% with micronized progesterone and 22% 
with nifedipine. Similar results regarding neonatal 
admissions were seen in some international studies 
where neonatal admissions were 22%, but these were 
mostly due to very low birth weight babies. In our study 
most admissions were result of meconium staining of 
liquor. APGAR score was 7 at 1 and 5 minutes similar 
to other studies. Number of neonatal deaths was 12 in 
our study, while in other studies it was less. Increased 
neonatal mortality in our research was due to unavail-

16,18,22
ability of optimal facilities in NICU.

Very few studies are available regarding oral use of 
micronized progesterone most of work done on vaginal 
progesterone. Few randomized controlled trials were 
conducted at America but  draw back was small number 
of patients so they were stopped due to failure of statis-
tical significance. Best role of oral micronized proges-
terone was shown in study conducted, in which its role 
was observed in recurrent preterm births. This study 

22 reduced the rate of false positive results.

Conclusion 

Our study showed promising role of oral micronized 
progesterone in reducing preterm births in both spon-
taneous and recurrent preterm labor. Oral route was 
most accepted and was not associated with discomfort 
related to vaginal or intramuscular preparations. It 
was well tolerated and showed encouraging neonatal 
outcome.
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Introduction

Hepatitis B is a frequent global disease caused by 
1,2hepatitis B virus.  Hepatitis B infects about two 

billion people worldwide, out of which chronic disease 
is present in 240 million individuals. Chronic disease 
causes cirrhosis and liver cancer. The annual mortality 
rate attributed to hepatitis B is 650,000 deaths per year 

3across the globe.  Hepatitis B can manifest as asymp-
4

tomatic, acute, fulminant, or chronic infection.

Hemodialysis (HD) patients have greater chances of 
acquiring hepatitis B because of sharing of dialysis 
devices, need for repeated blood transfusions, and immu-

5,6
nosuppression.  In hemodialysis patients, the frequency 
of hepatitis B varies according to the disease prevalence 
in that area and implementation of infection control 

4
practices.

The hepatitis B virus (HBV) has 3 important antigens: 
hepatitis B core antigen (HBcAg), hepatitis B surface 
antigen (HBsAg) and hepatitis B e antigen (HBeAg). 
HBsAg is present in incubation period, acute infection 
and chronic infection. It is the most important test for 
the diagnosis of the infection. HBeAg appears in incu-
bation period and acute disease. In chronic disease, 
HBeAg may be present or absent. Its presence shows 
rapid multiplication of the virus and a highly infective 
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Objective: To determine the immune response of hemodialysis patients to hepatitis B vaccination at Shaikh 
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state. HBcAg is a component of viral nucleocapsid. 
Three types of antibodies are produced against hepatitis 
B. Hepatitis B surface antibody (anti-HBs) shows either 
the patient has been previously infected or vaccinated 

4,7against hepatitis B.  If the patient has been previously 
infected with HBV, anti-HBc antibodies are also present 

8in addition to anti-HBs.  The presence of anti-HBs only 
shows patient has been vaccinated with HBV vaccine. 
The cut-off value for protective anti-HBs levels is 
higher than 10 IU/L. Anti-HBs levels higher than 100 
IU/L show effective protection. Hepatitis B core anti-

2,4
bodies (anti-HBc) are of two types:  anti-HBc IgM in 
acute disease and anti-HBc IgG in chronic disease or 

7after past infection.  Anti-HBc IgG once positive remain 
positive for life. Hepatitis B e antibody (anti-HBe) 

4shows a low likelihood of transmission.

Hepatitis B is diagnosed by specific serological tests. 
HBsAg and anti-HBc IgM are detectable in the serum 
in acute infection. The patients are labeled as having 
chronic hepatitis B if the HBsAg persists in the serum 
for more than six months. In the recovery phase, liver 
function tests (LFTs) become normal, HBsAg is negative 

4and anti-HBs & anti-HBc IgG appear in the serum.

Immunization is an important measure for the prevention 
of the disease. Hemodialysis patients have impaired 
immunity and vaccine does not produce protective 
anti-HBs levels in these patients. Anti-HBs titer also 
declines more rapidly with time in HD patients as 

9,10
compared to healthy individuals.  The vaccination 
schedule consists of 3 doses of 20µg vaccine given at 
0,1 and 2 or 0,1 and 6 months. However, in HD patients, 

2one additional dose of vaccine is given.  Anti-HBs levels 
should be monitored regularly in these patients and 
booster dose of vaccine administered in patients with 

10low antibody titer.

Hepatitis B is more prevalent in HD patients due to 
parenteral routes of the procedure in comparison to 
the general population. According to two studies conduc-
ted at hospitals in Lahore and Karachi, hepatitis B occu-
rred in 10.6% and 10.2% of the hemodialysis patients, 

11,12
respectively.  This study was planned to evaluate the 
levels of isolated anti-HBs in HD patients. It will deter-
mine the percentage of patients who had developed 
adequate anti-HBs levels after vaccination. It will also 
guide us in scaling up of strict infection control practices 
in HD patients to prevent the disease transmission and 
assess the effect of hepatitis B vaccine on the anti-HBs 
levels.

Material and Methods

It was a cross-sectional descriptive study done at the 
Microbiology Department of Shaikh Zayed Hospital, 
Lahore after ethical approval (Ref No. F-39/ NHRC/ 
Admn/IRB/88). All the patients gave written consent 
for participation in the study. 

Two hundred HBsAg negative patients were included 
by the convenient sampling technique. Their relevant 
history was documented on a Proforma sheet. Using 
the aseptic technique, blood sample was collected from 
each patient through venipuncture and centrifuged for 
5 minutes at 5000 rpm to separate serum. Enzyme-linked 
immunosorbent assay (ELISA) was done to determine 
HBsAg in serum samples. Anti-HBs and anti-HBc 
antibody levels were detected in the serum samples of 
200 HBsAg negative patients by using the ELISA kits. 
There was a minimum period of 6 weeks between the 
last vaccine dose and the collection of the blood samples. 
The anti-HBs titer more than 10 IU/L shows immunity 
and greater than 100 IU/L indicates very effective 
protection.

The data was analyzed with the Statistical Package for 
Social Sciences (SPSS) version 25. Mean & standard 
deviation (SD) were used for quantitative variables 
such as age. For qualitative variables such as gender 
and anti-HBs levels, frequency and percentages were 
used. 

Results:

The average age of hemodialysis patients was 47.05+ 
14.33 years, with the range of 12 years to 80 years, 
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Age Groups (years) Frequency Percentage (%)

11-20 7 3.5

21-30 31 15.5

31-40 27 13.5

41-50 47 23.5

51-60 56 28.0

61-70 25 12.5

71-80 7 3.5

Gender Frequency Percentage (%)

Female 79 39.5

Male 121 60.5

Vaccination status Frequency Percentage (%)

Unvaccinated 7 3.5

Vaccinated 193 96.5

Table 1:  Age, Gender and Vaccination Status of Hemo-
dialysis Patients



respectively. Out of 200 patients, there were 121(60.5%) 
males and 79(39.5%) females. In our study, 96.5% 
(193/200) of the patients had completed their vaccination 
course and only 3.5%(7/200) were unvaccinated (Table 1). 

The mean period of hemodialysis was 48.21+42.21 
months, ranging from 3 months to 264 months. Hyper-
tension (HTN) was the etiological factor of renal disease 
in 42% of HD patients. The other causes were both dia-
betes and hypertension in 27% and diabetes mellitus 
in 6.5% of patients. The causes of renal disease are 
shown in figure 1.

Figure 1: Causes of End-Stage Renal Disease (in 
percentage)

Out of 200 patients, 141(70.5%) patients were anti-
HBs positive and 59(29.5%) patients were anti-HBs 
negative. Eighty (40%) patients were isolated anti-
HBs positive whereas, in 61(30.5%) patients, anti-HBc 
was also positive in addition to anti-HBs. In 46(23%) 
patients, both anti-HBs and anti-HBc were negative. 
The serological markers of the patients are shown in 
figure 2.

Figure 2: Serological Markers of the Study Subjects

Among 193 patients who had received hepatitis B vacci-
nation, anti-HBs was not detected in 55 patients. In 
43(22.3%) patients, anti-HBc was also absent indicating 

that they had no previous infection. The vaccination 
response was poor in these patients. In 12(6.2%) patients, 
only anti-HBc was detected which indicated previous 
hepatitis B. Both anti-HBs and anti-HBc were detected 
in 60(31.1%) patients. Anti-HBs was produced in these 
patients after vaccination orpast infection. In total, there 
were 72 patients who with previous infection with posi-
tive anti-HBc. Vaccination is not required in these 
patients. In 78(40.4%) patients, anti-HBs was positive 
and anti-HBc was negative. These patients were respon-
ders as they developed protective antibody levels and 
there was no evidence of previous infection.

Out of 141(70.5%) anti-HBs positive patients, 62.5% 
patients had antibody titer between 10-100 IU/ml 
whereas only 8% patients had anti-HBs level >100 
IU/L  (Table 2).

Discussion

Hepatitis B is a frequent infectious disease in patients 
undergoing hemodialysis. These patients are prone to 
acquire hepatitis B particularly if strict infection control 

10measures are not undertaken.  The prevalence of disease 
13

varies in these patients worldwide.  As these patients 
have decreased immunity, majority of them do not 
develop anti-HBs after vaccination. In others, anti-HBs 

14
titer is low and it declines more rapidly with time.

Our results showed that the hemodialysis patients had 
an average age of 47.05 years. There were 60.5% males 
and 39.5% females in our study. In a study by Ayub et 
al., the mean age of the hemodialysis patients was 55.1 

15
years and 53% of them were females.  In another study 
by Mohammed et al., the mean age of hemodialysis 

10
patients was 48.5 years with 48% males & 52% females.

In our study, the most common causes of kidney 
disease were hypertension and diabetes mellitus. Various 
studies have reported different etiological factors of 
renal disease. In a study in Karachi, Pakistan, the major 
cause of kidney disease was diabetes mellitus 
followed by renal stones and hypertension. Idiopathic 

11
disease was present in 40 patients.  In our study, 96.5% 
and 3.5% of the patients were vaccinated and 
unvaccinated, res-pectively. In a study by Guimaraes 
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Vaccination 
Status

Anti-HBs Levels

Total<10 IU/L 10-100IU/L >100IU/L

Vaccinated 55(27.5%) 122(61%) 16(8%) 193(96.5%)

Unvaccinated 4(2%) 3(1.5%) 0 7(3.5%)

Total 59(29.5%) 141(70.5%) 0 200(100%)

Table 2:  Anti-HBs Titer in the Study Subjects



16
et al, 73.8% of patients were vaccinated.

In our study, 141(70.5%) patients were anti-HBs posi-
tive. with the antibody titer ranging from 10-100 IU/L 
in 62.5% of the patients and > 100 IU/L in 8% of the 
patients. In another study, the seroconversion rate was 
100% in hemodialysis patients. All the patients were 
vaccinated. Sixty-four percent of the hemodialysis 
patients had anti-HBs levels ranging from 10-100 IU/L 

10whereas, 36% of the patients had levels >100 IU/L.  
The anti-HBs levels were lower in other studies. A study 
conducted in Brazil enrolled 83 hemodialysis patients. 
All the patients had received a complete course of 
vaccination. Out of these, 59% patients were anti-HBs 
positive whereas, 41% of patients were non-responders 
i.e. their anti-HBs levels were less than 10 IU/L. Most 
of the anti-HBs positive patients (37.3%) had a level 
> 100 IU/L whereas, 21.7% of the patients had levels 

16between 10 to100 IU/L.  In another study done in 
Theran, 100 hemodialysis patients were included. All 
the patients were vaccinated with a four-dose vaccination 

17
regime. Anti-HBs was positive in 56.7% of patients.

Conclusion

The anti-HBs levels were protective in 70.5% of the 
hemodialysis patients. The majority of the patients 
(62.5%) had antibody titer ranging between 10-100 
IU/L and only 8% of the patients had antibody titer 
greater than 100 IU/L. Forty percent of patients were 
isolated anti-HBs positive whereas, in 30.5% of patients, 
both anti-HBs and anti-HBc were positive.

Recommendations

• We recommend that hemodialysis patients should 
be tested for anti-HBc and then vaccinated accor-
dingly. Anti-HBc negative patients should be vacci-
nated according to the regime with monitoring of 
anti-HBs levels. 

• In anti-HBc positive patients, HBsAg should be 
done. If HBsAg is positive, patients should be 
assessed for the disease stage and management. 
In HBsAg negative patients, vaccination is not 
required as these patients are already protected 
from previous infection.

• The anti-HBs levels produced after vaccination 
are low and fall with time in hemodialysis patients. 
Regular monitoring of anti-HBs levels should be 
done in these patients and booster doses adminis-
tered if required.
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Introduction

Prostatitis is the most common urologic diagnosis 
in men younger than 50 years and the third most 

common urologic diagnosis in men older than 50 years 
after benign prostatic hyperplasia (BPH) and prostate 
cancer. In spite of recent advances in urology chronic 
prostatitis/CPPS remains a poorly understood condition. 
It is a debilitating disease and has detrimental effects 
on patients ’quality of life (QOL). It affects men of wide 
age range. Condition is not uncommon, prevalence range 
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Pelvic Pain Syndrome
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Abstract 
Objective: To perform a questionnaire survey among urologists to determine issues about presentation, 
work-up and management of Chronic Prostatitis and CPPS.
Method: It was a Questionnaire Survey, which was done in Department of Urology, SIMS/Services Hospital 
Lahore during the period March 2019 to September 2019. Non-probability Convenient sampling technique 
was used. A detailed questionnaire regarding workup and management of CP/CPPS was circulated by e-mail 
among 100 Consultant urologists, all over Pakistan with more than 3 years post fellowship clinical 
experience in tertiary care hospitals. These urologists were requested to fill the questionnaire forms then data 
was analysed on IPSS 20 and resulted were generated.
Results:  Most of the urologists responded that patients have multiple symptoms. Most common were lower 
urinary tract symptoms (92%) and perennial pain (55%). None of the urologists were accustomed to applying 
(NIH) chronic prostatitis symptoms score. About 45% perform digital rectal examination.   Four glass test is 
practiced by only 4% of our urologists, while most perform urine microscopy and culture (82%). About half 
of the urologists get abdominal ultrasound done before initiating treatment. Although many urologists (43%) 
think that this diagnosis of exclusion is not infective in nature but still choose broad spectrum antibiotics as 
first line. Quinolones are preferred by majority (84%) of urologists. For symptomatic relief, alpha-blockers 
are prescribed by 62% urologists and NSAIDS by 72%, whereas spasmolytics are used less frequently (28%). 
Therapeutic prostatic massage is being practiced by 15% of the urologists and they feel that it is useful. 
Transurethral resection of prostate in not recommended by any urologist. 
Conclusion: There is no appropriate following of standard protocols in our urology community and a hit and 
run attitude is followed. We need proper randomized controlled trials in our population and formulation of 
national guidelines on this issue.
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1
in USA is 2 to 10% in general population.

The cause is unknown. Diagnosis involves ruling out 
other potential causes of the symptoms such as bacterial 
prostatitis, benign prostatic hypertrophy, overactive 

2bladder, and cancer.

Chronic prostatitis/chronic pelvic pain syndrome (CP/ 
CPPS) is characterized by pelvic or perineal pain with-
out evidence of urinary tract infection, lasting longer 

3
than 3 months, as the key symptom.  Symptoms may wax 
and wane. Pain can range from mild to debilitating. Pain 
may radiate to the back and rectum, making sitting 
uncomfortable. Pain can be present in the perineum, 
testicles, tip of penis, pubic or bladder area. Dysuria, 
arthralgia, myalgia, unexplained fatigue, abdominal 
pain, constant burning pain in the penis, and frequency 
may all be present. Frequent urination and increased 
urgency. Post-ejaculatory pain, mediated by nerves 
and muscles, is a hallmark of the condition and serves 
to distinguish CP/CPPS patients from men with BPH or 
normal men. Some patients report low libido, sexual 

4dysfunction and erectile difficulties.

The terminology has changed rapidly over the past half 
a century. Various terms like prostatitis, prostatitis 
syndrome, prostate-dynia and chronic pelvic pain synd-
rome (CPPS) have been used at different times. This 
proves poor understanding of this conditions. National 
Institute of Health (NIH) symptoms index was devised 
in 1995 to quantify the symptoms. Although NIH classi-
fication has increased understanding of the disease but 

5it has its limitations.

There are no definitive diagnostic tests for CP/CPPS. 
It is a poorly understood disorder, even though it accounts 
for 90–95% of prostatitis diagnoses. CP/CPPS may 
be inflammatory (Category Ⅲa) or non-inflammatory 
(Category Ⅲb), based on levels of pus cells in expressed 
prostatic secretions (EPS), but these subcategories are 
of limited use clinically. In the inflammatory form, urine, 
semen, and other fluids from the prostate contain pus 
cells (dead white blood cells or WBCs), whereas in the 
non-inflammatory form no pus cells are present. Recent 
studies have questioned the distinction between cate-
gories Ⅲa and Ⅲb, since both categories show evidence 
of inflammation if pus cells are ignored and other 
more subtle signs of inflammation, like cytokines, are 

6
measured.

Recommended treatments include multimodal therapy 
including physiotherapy, alpha blocker medication, 
antibiotics and anti-inflammatory drugs in certain newly 

7
diagnosed cases.  Tentative evidence supports some 

8non-medication based treatments.

Literally prostatitis means inflammation of the gland 
but many patients may not have any signs of inflamma-
tion. It even includes clinical situations in which prostate 
is apparently not involved. That is why term CPPS was 

3 introduced for these patients.

Disease usually runs a chronic course leading to frustra-
tion and anger among the sufferers. Treating doctors are 

9also at times frustrated because of lack of response. 

No universally accepted guidelines are available for 
evaluation and treatment. Many urologists have devised 

10their own protocol of work up and management.

This study was carried out in order to find out how the 
local urologists are dealing with CP/CPPS in our country.

Material and Methods

It was a Questionnaire Survey, which was done in 
Department of Urology, SIMS/Services Hospital Lahore 
during the period March 2019 to September 2019. Non-
probability Convenient sampling technique was used. 
A detailed questionnaire regarding workup and manage-
ment of CP/CPPS was circulated by e-mail among 100 
Consultant urologists, all over Pakistan with more than 
3 years post fellowship clinical experience in tertiary 
care hospitals. These urologists were requested to fill 
the questionnaire forms then data was analysed on IPSS 
20 and resulted were generated.

Results

The most common age group that is reported by urolo-
gists is 40-50 years (42%). Almost all the urologists 
examine 1-5 patients of CP/CPPS every month. Symptoms 
vary widely but the most common symptoms reported 
are lower urinary tract symptoms (92%) and perennial 
pain (55%). None of the urologists use NIH chronic 
prostatitis symptoms index. In this survey, only 45% 
perform digital rectal examination.  

Only 4% of urologists believe in 4-glass test, while most 
carried out urine microscopy and culture (82%) to 
differentiate chronic bacterial prostatitis from a-bacterial 
category. About half of the urologists get abdominal 
ultrasound done. Only a small percentage (10%) of 
urologists believe in estimation of Serum Prostatic 
Specific Antigen (P.S.A). Transrectal ultrasound, uro-
dynamics and cystoscopy are not routinely advised by 
any urologist. 
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Although many urologists (43%) thought CPPS as diag-
nosis of non-infective origin, still they choose antibiotics 
as front line weapons. Quinolones are preferred by 
majority (84%). Alpha-blockers are prescribed by 62% 
urologists and NSAIDS by 72%, whereas spasmolytics 
are being used by 28% of the urologists. The most 
common secondary therapies include anti-depressants 
(86%), pregabalins (65%), skeletal muscle relaxants 
(15%), phytotherapy (20%) and hormonal treatment 
(5%). Therapeutic prostatic massage is being practiced 
by 15% of the urologists and they feel that it is useful. 
Transurethral resection of prostate in not recommended 
by any urologist. 67% percent urologists are dissatisfied 
with the current management of chronic prostatitis/ 
CPPS and feel pessimistic about it. 

Discussion

Classification of chronic prostatitis/CPPS has been 
changing rapidly. Drach et al (1978) classification was 
widely accepted for a long time but later NIH classifi-
cation introduced in 1999 has gradually replaced Drach 
classification. In the new classification category III 
replaced old terms of chronic abacterial prostatitis and 

11
prostatodynia.

Clinical examination is usually unremarkable in these 
patients. There was no consensus on digital rectal exa-
mination, in this survey with less than half of the urolo-

12gists performing DRE while others think it is useless.  
In a similar survey conducted in Korea showed about 

1381% urologists perform DRE in their patients.  Mainstay 
of diagnostic evaluation has been 4 glass test intro-
duced by Mears and stamey in 1968. Many urologists 
all over the world have given up this test because of its 
complexity. According to this survey, only 4% urologists 
perform 4 glass test in our set up.  A shortcut in the form 
2 glass test has been advocated which involves pre 

14and post massage samples.

 Other diagnostic tools include urine and semen C/S. 
In this study majority (82%) of the urologists used urine 
culture for the diagnosis rather than 4-glass or 2-glass 
test. They believe that 4-glass test is cumbersome and 
time consuming. According to a Chinese survey conduc-
ted in 2008 only 20% number of their urologists belie-

15
ved in urine cultures.

Serum PSA is an optional investigation and not fre-
quently done in our setup. Only 10% of urologists advise 

16
PSA in this study . It may be raised in acute or in chronic 
prostatitis. Values upto 20ug/nl have been reported. 

PSA levels may take 6 weeks or longer to settle down. 
17 According to this survey, optional tests as uroflow, 
urodynamics, urethography, urine cytology, cystoscopy 

18 
and CT were not routinely used.

Etiology of C.P.P.S is not clearly understood in most of 
the patients. There are conflicting views about infectious 
etiology of the disease. Definitive diagnosis of chronic 
bacterial prostatitis requires presence of organisms in 
urine or prostatic fluid. Urine cultures are positive in 

19
less than 10% of patients.  About 43% of our urologists 
believe that etiology is not infectious. In spite of this 
concept most of the urologists use antibiotics as first 

13line treatment because many patients respond . Results 
of similar surveys involving Japanese, Chinese and 

3,13Korean urologists are comparable with our study.

As far as Management of chronic prostatitis/CPPS is 
concerned all the urologists who took part in the survey 
use antibiotics as primary treatment. Even if urine cul-
ture is negative, most of the urologists prefer to use 

20 antimicrobial agents as primary treatment.

In spite of emerging resistance with fluroquinolones, 
they are still preferred by 84% of our urologists.  Cipro-

7
floxacin is still the most commonly used antimicrobial . 
Tetracycline and trimethoprime are used less frequently. 
According to Japanese survey antibiotics were used 

21
less frequently, preferred by 61.9% of their urologists . 
In their study fluroquinolones and trimethoprim were 
the most frequently used antibiotics. Carnitine pollen 
solution was the second most popular treatment used 
by 55.5% where Pollen extract is rarely used in our setup. 
Antibiotics are also the first choice of the urologist in 

22
other studies as well.

A large percentage of our urologists believe that anti-
inflammatory drugs are useful in the management. 
They are usually prescribed in combination with anti-

8biotics.  Anti-inflammatory drugs are not used as fre-
quently use by the other urologists as reported in their 
surveys. In this survey most common secondary thera-
pies are anti-depressant and pregabalins. Pregabalins 
have been recently launched and their efficacy has not 

23been established so far.  According to some studies 
some urologists refer these patients for Psychotherapy, 

24 however it is not recommended in our setup.

This survey reveals that there is no definite protocol 
for evaluation and management of chronic prostatitis/ 
CPSS. Different urologists evaluate and treat this con-
dition according to their own experience. 
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Conclusion

There is no appropriate following of standard protocols 
in our urology community and a hit and run attitude is 
followed. We need proper randomized controlled trials 
in our population and formulation of national guide-
lines on this issue.
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Introduction

Sleep quality is defined as one's satisfaction of the 
sleep experience, integrating aspects of sleep initia-

tion, sleep maintenance, sleep quantity, and refreshment 
upon awakening. Whilst, it has been reported that a 

1good quality of sleep is essential to the memory process,  

almost half of university students experience poor 
2

sleep quality.  This incidence can be attributed to tech-
nology, particularly the use of it at bedtime, which has 

[3]
been proven to decrease sleep quality , as well as the 

4consumption of tobacco and an unhealthy lifestyle.  
But perhaps the most predominant factor and one parti-
cularly applicable to medical students is “Academic 
Stress”. Considerably higher levels of stress and asso-
ciated poor sleep quality have been reported in medical 

5students as compared to other professional students,  
so much so that 77% of Pakistani medical students have 

6 reported poor sleep quality.

According to the Pakistan medical system, an MBBS 
degree consists of two preclinical years and three clinical 
years. Whilst first year medical students have just made 
the life changing experience of just entering medicine, 
they haven’t been the subject of many researches; 
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7
Mojtaba et al  concluded that no extensive study on the 
sleep condition of medical students at pre-clinical 
stages has been carried out, but they fail to make any 
comparison between the individual preclinical medical 
years. Another research conducted in Botucatu, Brazil 
reported first and second year medical students having 
greater daytime dysfunction and sleep quality worse 

8than medical students in other years of study.  Amina 
Nadeem et al results suggested that the mean nocturnal 

st
sleep period was significantly shorter for 1  year medical 

nd 9
students than for 2  year medical students.  Another 
study was conducted by Jaydeep et al in which 83% of 
students reported that they had experienced a change 

10in sleeping pattern after getting admission in M.B.B.S.

There has been a widely reported disparity in sleep qua-
lity between the two genders. Males on average tend to 

11
have better sleep quality,  sleep quality significantly 

11
associated with lifestyle factors  and smartphone addic-

12
tion,  and higher mortality when associated with diffi-

13culties initiating sleep  in comparison to women. 
Females on the other hand, have a higher incidence of 
myocardial infarction when sleep deprived and diffi-
culties maintaining sleep and an overall prevalence of 
poor sleep quality as compared to their male counter-

14
parts.  It has already been established that medical 
students experience greater stress and hence worse 

15
sleep quality than students of other studies.

Keeping in view all the above factors, this study was 
designed to determine prevalence of sleep quality 
among 1st year medical students and to find out if there 
is any difference or association in quality of sleep bet-
ween male and female medical students.

Material and Methods

The setting of this cross-sectional study was (here text 
hide from Editor) and comprised of 221 newly enrolled 

sthealthy 1  year medical students of both MBBS and 
BDS. It was approved by the Ethical Review Committee.

The sample size was calculated to be 221 students using 
the following formula n = Z²1 -ᵅ/2 p(1-p) / d² with 
95% confidence interval and 5% error margin.

After taking informed written consent, all healthy 1st 
year medical students inclusive of the age group 17-
23 were included in the study by non-probability con-
venient sampling technique. Students diagnosed with 
a sleep disorder (apnea, insomnia), or students medi-
cating themselves already for a sleep disorder were 

excluded from the study. 

Pre-tested and semi structured questionnaires designed 
in English language were distributed to the students in 
a classroom setting. The first section consisted of 12 
questions pertaining to the demographics of the subject. 
The latter portion of this designed questionnaire included 

16the Pittsburgh sleep quality index (PSQI)  and sleep 
12

disorders questionnaire (SDQ).  The PSQI pertains to 
the various aspects of the sleep quality, habits and 
hygiene of the subject. It derives 7 components of sleep; 
subjective sleep quality, sleep latency, sleep quality, 
sleep efficiency, sleep disturbance, sleep medication, 
and daytime dysfunction by scaling it on an equally 
reflective scale for all the components of 0 to 3 from 
none too severe. The Global PSQI Score is obtained 
by simply summing the scores of the all the 7 compo-
nents. A global sum of “5”or greater indicates a “poor” 
sleeper, whereas those with a global sum of less than 
“5” are labeled as “good” sleepers. The PSQI questio-
nnaire has a diagnostic specificity of 86.5% and a 

16sensitivity of 89.5%.  The data was analyzed using 
SPSS 25.0. Qualitative variables were presented in 
the form of frequencies and percentages. Chi-square 
test was used to determine association between two 
groups. P-value <0.05 was taken in consideration to be 
significant.
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Table 1:  Basic characteristics of study participants

Characteristic
Participants (n=384)

No. (%)

Sex

Male 81 (36.7%)

Female 140 (63.3%)

Age (years)

18 55 (24.9%)

19 110 (49.8%)

20 51 (23.1%)

21 5 (2.3%)

Discipline

MBBS 146 (66.1%)

BDS 75 (33.9%)

Social Background

Rural 11 (5%)

Semi-Urban 36 (16.3%)

Urban 174 (78.7%)

Hostelite/Day Scholar/Medical Cadet

Hostelite 96(43.4%)

Day Scholar 95 (43.0%)

Medical Cadet 30 (13.6%)



Results

Out of 221 participants, there were 146 students from 
MBBS (66.1%), and 75 students from BDS (33.9%). 
There were 140 female students (63.3%) and 81 male 
students (36.7%). Table 1

Overall a greater percentage of females as compared 
to males were “Poor sleepers” (91.4% females as com-
pared to 84% males). Overall, total 89.6% students 
reported that they took less than 7 hours sleep. There 
were 29.1% females who only take less than 5 hours 
sleep and 16% males also reported the same finding 

In sleep disorder questionnaire, there were four ques-
tions in which we found significantly higher number 
of females suffering from symptoms of sleep disorders 
as compare to male, significant p-value, Do you have 
trouble falling asleep? (0.006). Do you take anything 
to help you sleep? (0.073) Do you feel sad, irritable or 
hopeless? (0.000) Do you feel nervous or worried? 
(0.000). Also females reported a higher PSQI score; 
the highest global PSQI score reported by a male was 
13, whereas the highest global PSQI score reported 
by a female was 16. Also, the number of females who 
had a PSQI score of 10 and above were 36; the number 

Table 2:  Frequency distribution of sleep quality measured by PSQI

Sleep disturbances(during past
month)

Gender

Not During
the Past
month

(0)

Less than
once a week

(1)

Once or
twice a
week

(2)

Three or
more times

a week
(3)

P-
value

a. Cannot go to sleep within 30 minutes Female 31.4% 21.4% 18.6% 28.6% .038*

Male 38.3% 22.2% 27.2% 12.3%

b. Wake up In the middle of the night or
early morning

Female 35.7% 25.7% 22.1% 15.7% .076

Male 49.4% 29.6% 14.8% 6.2%

c. Have to get up to use the bathroom Female 53.6% 25.7% 14.3% 6.4% .483

Male 50.6% 34.6% 9.9% 4.9%

d. Cannot breathe comfortably Female 80.7% 8.6% 8.6% 2.1% .112

Male 91.4% 6.2% 1.2% 1.2%

e. Cough or snore badly Female 91.4% 5.0% 2.9% 0.7% .562

Male 86.4% 6.2% 4.9% 2.5%

f. Feel too cold Female 51.4% 22.1% 18.6% 7.9% .017*

Male 64.2% 27.2% 6.2% 2.5%

g. Feel too hot Female 55.0% 27.9% 12.1% 5.0% .483

Male 48.1% 27.2% 19.8% 4.9%

h. Have bad dreams Female 41.4% 30.0% 18.6% 10.0% .217

Male 50.6% 32.1% 13.6% 3.7%

i. Have pain Female 60.7% 24.3% 10.0% 5.0% .165

Male 72.8% 18.5% 3.7% 3.7%

How often have you taken medicine
(prescribed as “over the counter” to help
you sleep?

Female 88.6% 2.1% 3.6% 5.7% .169

Male 90.1% 6.2% 2.5% 1.2%

How often have you had trouble staying
awake while driving, eating meals, or
engaging in social activities?

Female 17.1% 17.9% 26.4% 38.6% .826

Male 21.0% 19.8% 25.9% 33.3%

How much of a problem has it been for
you to keep enthusiasm to get things
done?

Female 12.9% 35.7% 32.1% 19.3% .635

Male 18.5% 35.8% 30.9% 14.8%

Very good
(0)

Fairly Good
(1)

Fairly
Bad
 (2)

Very Bad
(3)

Rate your sleep quality overall Female 12.1% 49.3% 32.1% 6.4% .323

Male 21.0% 48.1% 25.9% 4.9%
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of males on the other hand was 14. However, there was 
found to be no association between the global PSQI 
score and gender (p value = 0.470). The consumption 
of coffee/tea/caffeinated drinks per day was greater in 
the female population than the male population and 
was positively associated with gender (p value = 0.040). 
Also females experienced greater difficulties than males 
to go to sleep within 30 minutes, (p value 0.038). No 
association was observed between obstructive sleep 
symptoms and gender (cannot breathe comfortably 
(0.112) and cough or snore badly (0.562). 6.4% females 
and 4.9% males rated their overall sleep quality very 
bad.(.323) Table 2.

Discussion

Our findings suggest that first year medical students 
have very poor sleep quality and this finding was suppor-

17-20ted by previous studies.  This study found out that 
89.6% participants take less than 7 hours sleep. The 
prevalence of poor sleep quality in this study is higher 
than reported in literature, with the prevalence of poor 

21
sleep quality ranging between 30% and 59%.  Although 
a greater percentage of females are ‘poor sleepers’, but 
there is no statistical difference between male and 
female sleep quality in this study.

Results of this study showed a very high prevalence 
of poor sleep quality among medical students, with 
males tending to be only slightly better than their female 
counterparts; not only this but females also found it 
more difficult to go to sleep (28.6%) three and more 
times a week, 5.7% females had to take something to 
help them sleep while only 1.2% males suffered from 
this problem. Results of the study done by Surani et al 

22
supported these findings.  This was also supported 
by two more studies who stated in their study that as 
compared to the 20% of males, 66% of females suffer 

23-24from severe problem and psychological distress.

In our study, the consumption of coffee/tea/ caffeinated/ 
energy drinks per day was greater in the female popu-
lation than the male population and was positively 
associated with gender (p-value = 0.040). The poor 
sleep quality of women as compared to men can be 
suggested to be to the increased caffeine intake of 
women as compared to men. This is in line with a study 
where participants who consumed energy drinks had 
PSQI scores higher than those participants who did 

24not.  However, there are other studies that disagree 
with this notion, stating that caffeine consumption 

does not predict difficulties inducing sleep or other 
25 

sleep disturbances.

Conclusion

This study did not find any association of sleep quality 
with gender among medical students but there was an 
alarmingly high prevalence rate of very poor sleep 
quality among medical students and females were suffe-
ring more from poor quality of sleep as compare to male 
students. Medical students are already an increased 
risk for various mental disorders owing to the tremen-
dous stress placed on them. To see students having this 
poor sleep quality at such an early stage of their medical 
study surely prompts the need for immediate action. 
Students should be counselled on the topic of sleep 
health and taught to abstain from self-medication with 
caffeine.

Limitation

Sample size of 221 students is not sufficient to generalize 
our findings for all Pakistani medical students; thus it 
should be done on greater sample size and include other 
medical colleges. Also, to produce more concrete results, 
these first year students should be followed up in the 
next year too to determine the presence of factors unique 
to first year that could account for their sleep quality.
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Introduction

Cephalic index has been described in late sixteenth 
and early seventeenth century in Sweden. Retzius 

derived a formula by multiplying hundred with span 
between the most extending focuses along the edges 
of the head, above and behind the ears. Then dividing 
the outcome with measurement from the craniometric 
point to the most extending point at the rear of the 

1
head.

When this formula is applied to the head dimensions 
of alive one it is called cephalic index but when such 
dimensions are taken in dead ones head without soft 

2
tissues then it will be named cranial index.

Measurements of different body parts have long been 
3used to individualize the person.  Among those head 

measurements also provide useful data to differentiate 
on the basis of race. Race is a significant idea and boun-
dary to contemplate people in light of the fact that every 
one of them are unique. Race is a natural idea identified 
with actual qualities as opposed to mental characteristics 

4or interaction of people while living in a community.

Cephalic index is not only utilized to differentiate the 
individuals depending upon the race. It can also be used 
to differ the males from females. It also provides mea-
ningful information about genetics and environmental 

5effects.  In addition, cephalic index can also be used 
in finding the quality and success of certain cranial 

1,6operations.  It has also been used to help the diagnosis 

Cephalic Index of Students of Sialkot Medical College
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Abstract 

Objective: The aim of study was to find out cephalic index of the students of Sialkot medical college. It will 
help in identification.

Method: Only students of Sialkot medical college were selected by non-probability purposive sampling 
technique. Sample size was 141. Both males and females were selected. Study setting was Sialkot medical 
college, Sialkot. Duration of study was one month.  After taking informed consent measurements were taken 
i.e., from mastoid to mastoid and from glabella to external occipital protuberance. The measurements were 
taken in centimeters. Frequency and percentage was calculated by using SPSS 21. Graphs and table were 
formed. 

Results: The results indicate that most of the students were hyperbrachycephalic. Hyperbrachycephalic were 
predominant with 63 %, 94.5 and 43.8 % for collective, male and female respectively. Mesaticephalic were 
11%,0% and 18% in both sexes, males and females respectively. Brachycephalic were 26%, 5.5% and 38.2% 
for both sexes, males and females respectively.

Conclusion: This study indicates that cephalic index of most of students was hyperbrachycephalic. Males 
predominantly belong to hyperbrachycephalic group. While in females hyperbrachycephalic group 
predominated then brachycephalic.
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of downs syndrome along with chromosomal defects, 
7age and normal development of fetus.

Based on cephalic file head shapes assembled into 
four global classifications, that including Dolicocephalic 
(cephalic index less than 74.9), which is derived from 
Greek word meaning long and dainty head. Brachy-
cephalic (cephalic index 80 to 84.9), meaning small 
and wider. Mesatocephalic (cephalic index 75 to 79.9), 
meaning moderately long and broader, and Hyperbra-
chycephalic (cephalic index 85 to 89.9), extremely 
small and wider and ultra-brachycephalic (cephalic 

2,7-10index more than 92) .

Various elements have been proposed to conceivably 
affecting the head structure. In addition to inborn ele-
ments, protein intake, stress, provision of medicine in 

11the hour of need and climatic changes.  So inhabitants 
of different geographical areas may show different 
cephalic index. This study will help to find out the cepha-
lic index of students of Sialkot medical college.

Material and Methods 

The study setting was Sialkot medical college. Sample 
size was 141. Sampling technique was non probability 
purposive sampling. Both males and females were 
selected. 54 were males and remaining were females. 
It was a cross sectional study. Study duration was one 
month. After taking informed consent measurements 
were taken by caliper. From glabella to the external 
occipital extension and from parietal extension of one 
side to the other were measured. Measurements were 
taken in centimeters.  Head breadth was multiplied to 
100 and divided to head length. Frequency and percen-
tage was calculated by using SPSS 21. Graphs and 
table were formed.

Results

There were 141 students whose measurements were 
taken and cephalic index was calculated. Their results 
are being shown in table no 1. It indicates that mean 
cephalic index in males was 93.91 and in females it 
was 102. Frequency of different values was plotted in 
the graph as shown in figure no 1, for males and figure 
no 2 for females.

Figure No 1: Frequency of different cephalic indices 
for males. 

Figure No 2: Frequency of different cephalic indices 
for females. 

Discussion:

The results indicate that most of the students were hyper-
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Table 1:  Descriptive data.    Descriptive Statistics

N Range Minimum Maximum Mean

Male_CI 54 21.00 81.00 102.00 93.9130

Female_CI 87 38.26 76.74 115.00 90.3861

Table 2:  Percentage of different racial groups depending 
upon C.I.

Dolicho-
cephalic

Brachy-
cephalic

Mesati-
cephalic

Hyperbra-
chycephalic

Male Number --- 3 --- 51

%age --- 5.5 ---- 94.5

Female Number ---- 34 16 39

---- 38.2 18 43.8

Both Number ---- 37 16 90

% age ----- 26 11 63



brachycephalic. Hyperbrachycephalic were predominant 
with 63 %, 94.5 and 43.8 % for collective, male and 
female respectively. Mesaticephalic were 11%,0% and 
18% in both sexes, males and females respectively. 
Brachycephalic were 26%,5.5% and 38.2% for both 
sexes, males and females respectively.

In a study carried out in Japan 68 were ultra-brachy-
8

cephalic and 305 hyperbrachycephalic.  In a study in 
India shows that the hyperbrachycephalic constituted 
only 6% and 33% of brachycephalic. In boys, the domi-
nating group was brachycephalic with dolichocephalic 
but in girls dominating group was brachycephalic but 

12
hyperbrachycephalic were 29%.  A study carried out 
in Nigeria, it was deducted that dolichocephalic were 
the most of all. The least was hyperbrachycephalic with 

91%. Brachycephalic were 10.23%.  In India in another 
study, in boys the predominant group was mesaticephalic 

13and in girls brachycephalic was leading group.  In 
Odhiya Pradesh, a study carried out indicated that 
mesocephalic were dominating in boys and least were 
hyperbrachycephalic with only 1 percent. In girls brachy-
cephalic were more than boys and hyperbrachycephalic 

14
were same . There were no brachycephalic in boys but 
twelve percent in girls. Dolichocephalic and mesati-
cephalic were dominating, in another study carried 

15out in India.  In Japan, ultrabrachycephalic were 78, 
378 hyperbrachycephalic and maximum were brachy-

11cephalic.  A study carried out on Punjabi students indi-
cated that the predominant group was hyperbrachy-

16cephalic . In another research done in Malaysia, it was 
found that Indians were hyperbrachycephalic and 
brachycephalic. The Chinese were hyperbrachycephalic 

17and Malaysian were mesocephalic.

A study carried out in Pakistan indicated that the predo-
minant group was hyperbrachycephalic along with 
brachycephalic in both sexes. Dolichocephalic were 
found to be zero percent. Same results were found in 

18Iran (Qazvin).  In Iran, brachycephalic and hyperbra-
19

chycephalic were found main groups of cephalic index.  
The results of this study were contradicting another 
study performed in Pakistan on skulls which indicated 

20that dolichocephalic were predominant.  The cranial 
measurements help to find out skull anatomical ano-
malies. These measurements can be taken with cheap 
and easy to use measuring instruments. To clear the 

21measuring error, it can be taken multiple times.  Due 
to crossbreeding of races, results of this study show 
mixture of various types of cranial indexes which is also 

22-25 
seen in many other studies.

Conclusion 

This study indicates that cephalic index of most of 
students was hyperbrachycephalic. Males predomi-
nantly belong to hyperbrachycephalic group. While 
in females hyperbrachycephalic group predominated 
then brachycephalic.
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Introduction

The health workforce is unequivocally one of the 
most fundamental components of the health system, 

which has a strong bearing on the overall performance 
1

of the health system.  According to World Health Orga-
nization (WHO), there are approximately 59.2 million 
health providers working around the globe, and a shor-
tage of almost 4.3 million physicians, midwives, nurses, 

2
and support workers  that would ultimately widen to 

312.9 million roughly by 2035.  Pakistan is a lower-
middle country with a population of 216.5 million, as 

4reported in 2019.  The country has been categorized 
2by WHO as one of the 57 countries  facing an acute 

shortage of physicians needed to deliver essential health 
interventions for achieving Universal Health Coverage 
(UHC). Pakistan has one of the lowest densities of 
health workers in the region and globally, with an essen-
tial /skilled health professional (physicians including 
specialists, nurses, lady health visitors (LHVs) and 

5
midwives) density of 1.4 per 1,000 population,  which 
is far below the minimum threshold of 4.45 per 1000 

6
population necessary to achieve UHC.

Work motivation and job satisfaction have been identi-
fied as one of the key factors of health worker retention 
and turnover in low- and middle-income countries 

7,8,9(LMICs).  Work motivation and job satisfaction are 

Work Motivation and Job Satisfaction among Young Doctors of Public Health 
Sector in Punjab, Pakistan

1 2 3 4 5 6Hadia Tahir,  Manahil Masood,  Saira Tariq,  Ayesha Sikander Baig,   Zahra Auqil,   Um-e-Aimon

Abstract 

Objective: To assess determinants of job satisfaction and work motivation of doctors working in the largest 
tertiary care hospital of Pakistan.

Method: A cross-sectional study was conducted using mixed methods. The Warr, Cook, and Wall's Job 
Satisfaction Scale (JSS) instrument was used for data collection. The quantitative sample size comprised 85 
doctors, while the in-depth interviews (IDIs) were carried with 15 doctors for the qualitative portion.  Chi-

square Test (x2) was used with the p-value set at ≤ 0.05 for significant findings. Thematic content analysis was 
done to analyse the qualitative data. 

Results: Overall, the results showed a higher level of job satisfaction and work motivation in senior doctors. 
It was also associated with 'place of residence', 'financial incentives', 'department category' including 'level of 
gratitude by patients', etc. In qualitative analysis, the major themes that were highlighted were the 'role of 
government policies', 'working conditions', 'cumbersome administrative requirements', 'inadequacies in 
graduate training', 'monetary gains' , 'role of media', 'Bribe (Safaris)', and lastly 'sense of security'.

Conclusion: The study demonstrates an overall low level of job satisfaction and work motivation in young 
doctors in the PHS. The introduction of unfavourable government policies, the lack of a solid healthcare 
skeleton, disparaging working conditions and the negative portrayal of the young doctors by the media seem 
to be the most critical underlying factors. 
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complementary but distinct entities affecting the perfor-
mance of health workers as attributed by a cross-sec-
tional study conducted at primary health facilities in 

10Nepal.  

According to Locke, job satisfaction is defined as a 
positive emotional state, resulting from the appraisal 

11of one’s job or job experiences.  Job satisfaction improves 
retention and is achieved by improving working condi-
tions, participation in decision making, and management 

12
as well as professional development.  Motivation can 
be defined as an individual’s degree of willingness to 
exert and maintain an effort to achieve personal and 

13,14
organizational goals.  Although neither job satis-
faction nor motivation is directly discernible, they are 
critical to the retention and performance of health 

13,15workers.

A large body of literature analyses the notions of job 
satisfaction and work motivation and their relationship 
with turnover intention and actual physician migra-

16,17
tion.  A report from British National Health Service 
(NHS) pertaining to nurses highlights how the NHS is 
losing its workforce to the market due to higher oppor-
tunities for career development and better promotion 

18
prospects.

A study from Serbia reports that out of 170 health care 
workers employed in rehabilitation centres, only 22.4% 
were content with their jobs, causes of dissatisfaction 
were the work environment, lack of autonomy and 

19
not being part of the decision-making processes.  A 
study from Norway reports good leadership, feedback, 
and support from seniors were key factors for workers’ 

20job satisfaction.  A study to assess job satisfaction 
among nurses in Pakistan showed that 86 percent of 
respondents were dissatisfied with their jobs; citing 
poor working conditions, lack of privileges, respect 
in their workplace, and time pressure being mainly 

21
responsible.  Another study conducted in two medical 
colleges of Pakistan reported that more than 50 percent 
of the students intended to leave the country after their 
graduation due to the low quality of training as well as 
salary structure, and poor teaching standards in local 

22teaching hospitals.

The present study was conducted to assess determinants 
of job satisfaction and work motivation of doctors 
working in the largest tertiary care hospital in Pakistan. 
The findings will provide policy recommendations 
that could improve the current situation in order to reduce 
the attrition of trained professionals from Pakistan.

Material and Methods

A cross sectional study using mixed methods with both 
quantitative questionnaires and qualitative in-depth 
interviews (IDI) was conducted to evaluate the overall 
level of job satisfaction and work motivation of young 
doctors. The study setting was Mayo Hospital. The total 
duration of the study was 3 months. 

A sample size of 85 doctors was estimated by using 95% 
confidence level, absolute precision with expected 
percentage job satisfaction as 26.7%. The formula 
applied was n =  Z21-α/2.p.q / d2  where Z21-α/2 = 
confidence level 95% = 1.96% ; p= prevalence; q= 1+p 
and d = absolute precision 9% . A simple random samp-
ling technique was applied for quantitative methods 
while purposive sampling was utilized for qualitative 
methods. The inclusion criteria specified that the doctors 
had graduated within the recent five years, were MBBS 
graduates and belonged to the government sector only, 
PHS. While exclusion criteria curtailed that doctors 
not in active clinical practice and those belonging to 
AHS, DPT, BDS and other disciplines were not be 
included.

The instrument used for data collection was The Warr, 
23

Cook, and Wall's Job Satisfaction Scale (JSS).  The 
factors highlighted different dimensions and nature 
of the 16 items in the survey. The IIP Scale (Inventory 
of Interpersonal Problem) was used for the establishment 

1of response options of the questionnaire with  extremely 
7

dissatisfied to  extremely satisfied.

The key factors explored for assessing work satisfaction 
were broadly classified into two categories: general 
factors and specific factors. The demographic variables 
included ‘gender’, ‘age’, ‘specialty’, ‘shift workload’, 
‘boredom’, ‘danger’, ‘control’, ‘job security’, and 
‘monetary compensation’. Consequently, the specific 
factors measured were ‘amount of sleep’, ‘worry and 
stress’, ‘financial problems’, plus ‘room for development 
and growth’. Similarly, the constructs gauging moti-
vation were grouped into two broad categories outlining 
“Positive motivating factors” and “demotivating factors”. 
The variables focused mainly on the factors of ‘drive’, 
‘control’, ‘challenge’, ‘relationships’, and ‘incentive 
of reward’. 10 doctors were chosen for pilot testing the 
questionnaire.

Qualitative data collection was done to explore the 
doctor’s perceptions regarding job satisfaction and 
work motivation determinants in Mayo Hospital. The 
research team conducted IDIs with 15 doctors. Those 
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who agreed to participate were included in the study. 
A predetermined, open-ended topic guide was used for 
discussions with the doctors, to allow each participant 
to respond in a way that reflected their insights and 
opinions. The data was collected until saturation in 
responses was achieved. Comprehensive transcripts 
were developed from the recordings and field notes 
for analysis while listening to the audiotapes. Numerous 
factors were identified, condensed, and then coded. 
Codes were then clustered together and categories 
followed by sub-categories were created. The categories 
were then merged and the main theme was identified. 

Verbal consent was obtained from all participants before 
conducting data collection. Ethical approval was duly 
obtained from the Institutional Review Board of the 
university.

Results

The quantitative variables in the study were all nominal 
2and so the chi square (x ) test was used with the p-value 

set at ≤0.05 for significant findings. IBM SPSS Statis-
tics was used to derive the results.

The dependent variables were work motivation and job 
satisfaction. The data showed higher levels of work 

motivation and job satisfaction in senior doctors due 
to better workplace relationship with nurses (p-value 
= 0.02) as compared to recent graduates who faced 
more problems while interacting with the paramedical 
staff.

Results revealed that graduates from outside of Lahore 
were more satisfied with their bonus and wages as com-
pared to doctors practicing in the centre as a strong 
correlation was found between ‘place of origin’ and 
‘chances of receiving a bonus’ (p-value=0.05).

‘Department category’ and ‘workplace harassment’ (p- 
value=0.01), had a strong correlation with work moti-
vation and job satisfaction as many lady doctors belon-
ging to the surgical departments reported an overall 
chauvinistic vibe of a ‘men’s club’.

Furthermore, doctors training in Allied health depart-
ments (paediatrics, dermatology, anaesthesia, cardio-
logy) showed increased work motivation as there was 
a higher percentage of gratitude shown by the patients, 
as emphasized by the strong correlation between ‘depart-
ment’ and ‘feedback and gratitude shown by the patients’ 
(p-value=0.03).

A significant negative correlation was found between 
‘year of graduation’ and ‘finding the work stimulating 
and challenging’ (p-value=0.05) respectively, under-
lining the recently graduated doctors lacked a substantial 
amount of job satisfaction in comparison to senior 
doctors with the overall satisfaction dwindling each 
year.

Additionally, a non-significant chi- square test was 
found between ‘marital status’ and ‘fringe benefits’ 
(p-value=0.07), translating to doctors settled with 
families had a preference for training jobs offering 
additional benefits such as health insurance, provident 
trust, housing/utilities fund, and paid leaves (i.e., fringe 
benefits).

In Qualitative analysis of the research, the major themes 
were prioritized with reference to number of repetitions 
in the IDIs. In descending order of importance, the major 
underlying determinants for job satisfaction and work 
motivation are presented.

Introduction of new government policies/ Central 
Induction Policy (CIP)

The foremost theme was regarding the introduction 
of novel government policies/CIP by the respondents. 
Since 2016, in order to get a residency in Govt. Institutes 
of Punjab, candidates need to apply in Punjab Residency 
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Table 1:  The table shows the demographic details of the 
quantitative study sample of 85 doctors who were adminis-
tered the questionnaire for accessing job satisfaction and 
work motivation.

Demographic Sub-division % (Frequency)

Gender Male

Female

63.5% (54)

36.5% (31)

Year of 
Graduation

2012
2013
2014
2015
2016

7% (6)

17.6 % (15)

17.6% (15)

16.5 % (14)

43.5% (37)

Institute of 
graduation

Government college

Private College
Abroad

88.2 % (75)

9.4 % (8)

2.4 % (2)

Marital status Married
Unmarried

77.6 % (66)

22.4% (19)

Place of Origin Punjab
Azad Jammu Kashmir

Gilgit Baltistan

Others

90.5 % (77)

7.1 % (6)

1.1 % (1)

1.1% (1)

Hospital 
Department

Medicine
Surgery

Paediatrics
Others

42.3 % (36)

32.9% (28)

16.5% (14)

8.2 % (7)



Program (PRP)/ CIP, which sets a merit incorporating 
post-graduate exams, undergraduate performance in 
professionals and distinctions, research, house job and 
work experience in peripheral areas of Punjab such as 
Basic Health Unit (BHU) and Rural Health Centres 
(RHC). Upon the basis of a calculated merit, the doctors 
are inducted into training throughout Punjab into their 
preferred specialties, depending on the availability of 
seats. 

“Since the introduction of CIP, I think the future is pretty 
bleak for post-graduate training in Pakistan so we have 
to avail other options elsewhere, looking at the other 
choices like PLAB (The Professional and Linguistic 
Assessments Board) or USMLE (United States Medical 
Licensing Exams)”.

“CIP has created a panic situation amongst the young 
doctors”, were some of the remarks given by the majority 
of the respondents on recent government policies. 

According to the respondents, there was discrimination 
and partiality in the process of allocation of seats. They 
highlighted their concerns regarding working in BHUs 
and RHCs as according to them acquiring job slots in 
the periphery had become increasingly dependent on 
connections and “sifaarish”. After CIP, due to a steep 
decline in the number of post-graduate training seats, 
longer specialization period, and other hurdles placed 
in the path of specialization, the data highlighted that 
there is an evident sense of insecurity among the doctors 
regarding their futures. Many doctors are inducted 
through CIP into fields other than the ones they preferred 

due to a lack of seats in most specialties of their choice. 

Lack of a conducive working environment

Secondly, lack of a conducive working environment 
was another very important theme that emerged in the 
qualitative data analysis. 

One participant is reported to have said, “Doctor’s own 
life, their health, their security is at stake…I believe 
that people who are working here are bound to work 
here due to their own problems and issues otherwise 
no one would opt for such conditions.” 

Another participant emphasized on the lack of adequate 
facilities in peripheral areas as she said, “What would 
anyone do in a BHU? What if a cardiac patient comes? 
All you have is the ECG, then what?” 

Regarding the workload an interviewee explained that 
in a surgical outdoor setting one was expected to see 
10-15 patients per House Officer (HO), within a span 
of 5 hours. During the “ward week” of an HO is expected 
to look after around 10 indoor patients round the clock, 
minus a few duties.

A post-graduate trainee (PGR) with experience in 
multiple hospital settings revealed how “From OPD 
(outpatient department) to surgeries, Mayo Hospital 
has the highest number of patients in all hospital I’ve 
worked in so far.”

A few participants pointed out that many cases could 
have been dealt within BHUs and RHCs had they been 
better equipped and patients would not have to travel 
from far-flung villages. 
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Table 2:  The table below summarizes all the major themes derived from the qualitative portion of the study

Major theme Description

Introduction of new 
government policies

Refers to Central Induction Policy (CIP) that was put into effect in 2016 regarding the post-graduate 
training of public health sector doctors.

Working conditions Infrastructure plus overall facilities, their quality and adequate provision both in hospitals and for 
medical staff.

Cumbersome 
administrative 
requirements

Lack of a proper, administrative setup for both post-graduate training and hospital.

Inadequate post-
graduate training

Refers to the absence of learning opportunities or slots being available to pursue all specialties.

Monetary gains The pay to workload ratio.

Ability to make a 
‘difference’

Doctor’s personal sense of contentment from delivering services to people from a perspective based 
on humanitarian grounds.

Family Support In terms of both emotional support and provision of funds for education.

Role of media Television channels and social network’s portrayal of public health services in general.

‘Bribe/ Sifaarish’ Nepotism, favouritism or connections providing some undue favour.

Sense of security Both in terms of doctor’s job and physical security from workplace harassment.



“I really feel sorry for them when they are crying for 
basic needs like oxygen cylinders or endotracheal tubes, 
and even the ECG machines don’t work”. 

Cumbersome administrative requirements

Cumbersome administrative requirements appeared 
strongly as another theme. The doctors encounter count-
less hurdles, as one HO recalled, in the shape of “mea-
ningless paperwork” while applying for house job even 
if they are the graduates of the “parent institute”. 

One HO noted that there are two systems for postgra-
duate training MD/MS (Doctor of Medicine/Doctor 
of Surgery) and FCPS (Fellow of College of Physicians 
and Surgeons) and  implored, “Make matters easy for 
us! But they are not doing that. So, basically you are 
pushing us to get out.” Another house officer also said 
exasperatedly, “What advancement opportunities? Do 
you see any?”

Inadequacies in professional training

A few respondents pointed out that shortfalls in profe-
ssional training led to deteriorating job satisfaction and 
work motivation amongst them. They agreed that the 
prescribed curriculum focuses more on theoretical 
knowledge rather than practical. 

A house officer joked light-heartedly, “We could have 
learned how to pass a Foley catheter but they taught 
us how to make small packets in Pharmacology.” 

Monetary gains

Monetary gains were considered a compelling factor 
leading to a decreased work motivation and job satis-
faction in young doctors. Most of the respondents said 
that an HO’s salary was sufficient as long as they do 
not have a family to but the salary received by PGRs 
was considered inadequate.

Contentious role of media

Regarding the controversial role of media in the negative 
portrayal of the doctors’ community, all the respondents 
unanimously agreed that the media is propagating an 
antagonistic and hostile image of healthcare providers 
without probing the root problems that compels the 
young doctors to protest and go on strikes.  

“Maseeha qatil ban gaye” (saviours turned into killers) 
being one of the favourite phrases of the respondents, 
also included other remarks such as: “Doctors have been 
victimized badly.”,” The reporters will broadcast the 
news that will sell”, “No matter what the issue is they 
blame the young doctors!”.

A few respondents verbalized that such negative media 
campaigns have adversely affected doctors’ image in 
the general public leading to erosion of respect that 
was a fundamental factor in motivating doctors in the 
public service. Few believe that this has led to an irre-
versible damage and has drastically transformed how 
the society views and treats doctors, thus dwindling 
motivation levels of the doctors and enhancing the 
abjection to the system. 

“I feel like I’m not doing something right and there will 
always be a certain prejudice from now on,” an HO 
commented.

Workplace harassment

Additionally, some women doctors reported workplace 
harassment as another underlying factor leading to low 
job satisfaction and work motivations. “Women in cer-
tain wards were expected to arrange food trays and serve 
food to their male superiors. Male colleagues also mis-
behave in operation theatres. Many of the male coun-
terparts also have little concept of personal space”.

Discussion

Job satisfaction and work motivation are dynamic 
concepts subject to measurement of multiple variables. 
The overarching theme of dissatisfaction with govern-
ment policies and CIP was widely reported. Respondents 
reported that prior to the introduction of CIP, there was 
higher chance of young graduates securing residency 
seats in their preferred specialty within their parent 
institute affiliated hospital. Now, due to the CIP merit 
system, not only is the route to securing residency tire-
lessly long, but many doctors are unable to achieve a 
residency in their preferred specialty due to a fixed 
number of seats compared to the number of graduates 

(24)
produced each year . 

The cumbersome process along with the nepotism often 
faced whilst securing job slots in BHUs and RHCs, 
has further contributed to the decrease in motivation 
and job satisfaction amongst healthcare practitioners, 
which ultimately can lead to the attrition of the medical 
workforce. Furthermore, the underlying issue of high 

(25)
female doctor dropout  after graduation has also 
mounted due to lack of support and safety concerns in 
female doctors being sent to practice in the peripheral 

(18)BHUs and RHCs. A similar study in the UK  revealed 
a substantial effect on job satisfaction of young doctors 
after government policy changes. The role of media 
went hand in hand with CIP and the difficult working 
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conditions as represented in our sample. Outcomes, 
similar to studies conducted elsewhere, demanded 

9 16
improvement in monetary benefits,  job structure,  

21 16and quality of training,  and job opportunities.  

Most of the respondents felt overwhelmed with the 
12

workload  and a lack of physical security at the work-
place. A similar study done in Iraq showed that the high-
turnover intention among doctors was significantly 
associated with both the working and security con-

10
ditions.

The hospital environment and the relationship with 
the nurses and paramedical staff affects the flexibility 

5
of the doctor’s work life and affects their personal life.  
It is imperative to state that majority of the factors are 
modifiable such as doctor’s pay scale, promotional infra-
structure and working conditions as mentioned in a 

8
study conducted in 18 national hospitals in Ugandan.  A 
similar study in Fijis School of Medicine highlighted 
the impact of lack of training opportunities, financial 
factors, poor working conditions on career decision 

16
making process as well.

Conclusion

The study demonstrates an overall low level of job satis-
faction and work motivation in young doctors in the 
PHS. The introduction of unfavourable government 
health-sector policies that hinder growth of the young 
doctors, lack of a solid healthcare skeleton, disparaging 
working conditions and the negative portrayal of the 
young doctors by the media seem to be the most critical 
underlying factors. 
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Introduction

Alopecia areata (AA) is a type of autoimmune hair 
loss affecting the teenagers and adults. It can occur 

in patches, diffuse or intersecting patterns. Prevalence 
of AA is around 2% in the world. It doesn't recognize 

1
genders but it is found to be more prevalent in females.  
Prevalence may be affected by population contemplated 
like in Turkey and India, most of cases relate to men 
which exhibit extreme form in contrast to females (63% 

rd
versus 36% separately). It usually begins in the 3  and 

th 24  decades of life but may occur at any age.  Disease 
occurring in earlier age has more prolonged and wide-

Comparison of Efficacy Between Intralesional Traimcinolone and Platelet Rich 
Plasma in the Treatment of Alopecia Areata

1 2 3 4 5 6Hira Fatima,  Atif Shehzad,   Zaheer Saleem,  Abeer,  Saadiya Siddiqui,  Uzma Amin

Abstract 
Objective: The aim of the research is to compare the efficacy of intralesional triamcinolone acetonide and 
PRP (platelet rich plasma) in the management of Alopecia Areata (AA). 
Methods: A total of 180 patients, 18 years and above of both genders were involved in this research after 
getting approval from hospital ethical committee. Patients were enrolled through OPD of Dermatology 
Department /AMC/LGH Lahore. The global AA severity score “Severity of Alopecia Tool” (SALT), which 
relies over the extent and density of scalp baldness and evaluated through two investigators, was used. 
Patients were randomly assigned into 2 groups: All cases were randomized into 2 treatment groups utilizing 
computer generated random number table. Group-A received Triamcinolone acetonide (TA) (10 mg/ml) and 
Group-B received PRP. The data was analyzed through SPSS version 22.
Results: The patient average age was 36.02 ± 12.20 years with minimum and maximum age group. The 
average age of cases in TA group was 35.39 ± 12.12 years ranging from 18 to 68 years and average age in PRP 
group was 36.64 ± 12.32 years ranging from 18 to 68 years.  In this study there were 109(60.56%) male and 
71(39.44%) female cases with 1.59:1 male to female ratio.  In TA group there were 59(65.56%) males and 
31(34.44%) females and in PRP group there were 50(55.56%) males and 40(44.44%) female cases. In TA 
group 37(41%) of patients had complete resolution while 53(58.9%) of the cases did not have complete 
resolution. In PRP group 44(48.9%) of the patients had complete resolution and 46(51.1%) of the patients did 
not have complete resolution. The complete resolution was statistically same in PRP group in comparison 
with TA group, p-value = 0.294 i.e. > 0.05. 
Conclusion: It is concluded that the use of PRP is associated with higher frequency of complete resolution 
than intralesional TA, but it was not statistically significant. So, keeping in mind higher cure rate, PRP 
injection can be used for treatment of AA because it is an easy, feasible and cost-effective treatment option. 
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spread course. About 1 to 2% of patients, the disease 
can extend to the whole scalp known as Alopecia totalis 

3
or to the whole skin known as Alopecia universalis.

Hair loss in AA develops due to antibodies which infl-
uence the hair follicles in the anagen phase, explicitly, 
CD4+ and CD8+ lymphocytes penetrate the hair bulb. 
CD8+ is mostly involved in destroying follicle found 
in early disease, while CD4+ involved in the progre-

4 ssion of disease.

Alopecia areata generally manifested as an abrupt hair 
loss occurring typically in a round or oval patches. The 
most well-known site influenced by AA is scalp in 90% 
of cases but rest of body hairs like eyelashes, eyebrows, 
whiskers, underarm, and pubic hair may also be affec-
ted. Exclamation point hairs might be observed inside 
or nearby alopecia patch. Nail manifestations may be 
present in the form of small pits (30%), trachyonychia 
(sandpaper nails (10%). Hair loss in alopecia areata is 
transient and hair have a capacity to regrow as the disease 

5
mechanism doesn't permanently destroy hair follicles.  
Alopecia areata is diagnosed mainly on clinical basis 
in which age of onset, duration and severity of disorder, 
positive family history and immune system disorder 
are considered. Dermoscopy and histopathology are 
also helpful in follow up and monitoring the response 

6
to treatment.  Laboratory testing like CBC, serum cal-
cium and thyroid function tests are done to rule out 
other autoimmune associations. 

A quantitative evaluation of scalp balding is done by 
using Severity of Alopecia Tool (SALT) score in which 
scalp is allocated in four sections, level of baldness in 
every section is assessed and multiplied by the area of 

7
scalp in percentage.

Long standing AA is quite difficult to manage. Long 
standing resistant cases may require topical diphenyl-
cyclopropenone, oral immunosuppressants or topical 
anthralin. It is imperative to screen for psychiatric distur-
bance attributable to the significant mental impacts of 
baldness. Intralesional Corticosteroids (ILCs) are taken 
as pharmacologic intercession for those with either 
eyebrow/scalp AA. In majority cases, regularly used 
preparation is triamcinolone acetonide (TA), at formu-
lation of 2.5-10 mg/ml. TA is available as 40 mg/ml. 
Platelet-rich plasma (PRP) has become advanced tech-
nique for the management of various types of alopecia. 
It is an autologous formulation of higher platelet con-

8centration having multiple growth factors.  These 
diverse factors have potential for advancing cell multi-

plication and separation due to which PRP has disco-
vered numerous applications also in other fields like 
in Dentistry, Orthopedics, Dermatology and wound 

9management.

Rationale

As no local study is available and international data is 
not extensively available to draw any conclusion. This 
study can help us to generate evidence regarding role 
of PRP specifically in alopecia areata.    

Operational Definition 

Severity of Alopecia Tool (SALT): SALT calculation 
relies over scoring system.7 Scalp area is apportioned 
in four sections:

• Top: 40% (0.4) of surface area.

• Right half: 18% (0.18) of surface area.

• Left half: 18% (0.18) of surface area.

• Posterior: 24% (0.24) of surface area.

Portion of hair loss in these sections is the %age hair 
loss multiplied by % surface area of particular section. 
SALT score is calculated as total of percentage of hair 
loss in all sections described.

Efficacy: It was assessed in %age reduction in Severity 
of Alopecia Tool (SALT)

Material and Methods

The study design used in this study was Randomized 
controlled trial that was performed at Dermatology 
department, Lahore General Hospital, Lahore. The 
duration of study was 6 months from 6th July 2021 to 

th
6  December 2021. Non-probability purposive sampling 
technique was used. Both genders with age group of 
18-70 years were included. All patients diagnosed with 
AA and didn’t take any medication for last 3 months 
were selected. All the patients having other type of 
alopecia, active local infection, atrophy of scalp because 
of previous treatment, taking any steroid or immuno-
suppressive drugs and history of any allergy or side 
effects were excluded from the study. Pregnant and 
lactating women were also excluded from the study.

A total of 180 cases meeting inclusion standards were 
recruited in study after getting approval from ethical 
committee of hospital. Patients were enrolled through 
OPD of Dermatology department of Lahore General 
Hospital. After a written informed consent, patient’s 
contact information, demographic data and contact 
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details were obtained. Diagnosis of AA was confirmed 
in all cases depending over thorough clinical history 
(drugs related baldness), medical assessment and labo-
ratory investigations. “Severity of Alopecia Tool” (SALT) 
score was used which relies over the concentration and 
magnitude of scalp baldness and evaluated through 
two investigators. Patients were randomly allocated 
into two groups: 

All cases were randomized into 2 treatment groups 
randomly utilizing computer build random number 
table. TA (10 mg/ml) was intradermally received by 
Group-A, at the affected area and through a 0.5-inch 
long, 30-gauge needle in multiple 0.1ml injections 
around 1cm away from each other. PRP was given to 
Group-B that was made by utilizing double centrifuga-
tion method. About "20ml" blood was drained and 
centrifugation was performed at "5000rpm" for fifteen 
min. The red blood cells are segregated from plasma 

st
having platelets in the 1  spin. Afterwards, centrifugation 
was performed at "2000rpm" for 5-10 min on the remai-
ning supernatent. This technique generated the required 
PRP. Lowest layer was obtained and an activator conta-
ining 10% CaCl  was mixed (0.3ml for 1ml of PRP). 2

Dermapen was preferred for PRP application. Platelet-
rich-plasma was made fresh for each session, and the 
remaining was not reused. Over-all three sessions were 
provided to every case at interim of 4 weeks, and a follow 
up at 3 months. During this time, no other treatment 
modality or management was used. A series of photos 
were taken and dermoscopic assessment was performed. 
Outcome was assessed based on the SALT score (as 
per operational definition). The patients were followed 

th th thup at 4 , 8  and 12  weeks. 

The data was analyzed through SPSS version 22. Des-
criptive statistics like age and score of Severity of 
Alopecia Tool was shown as mean ± standard deviation. 
Qualitative data such as gender, grades of improve-
ment in alopecia areata was presented in from of fre-
quency and %age. Independent sample t-test / Mann 
Whitney U test was used to contrast SALT score in 

both groups at each follow up visit. Chi-square test 
was used to match grades of improvement in both study 
groups.  P-value ≤ 0.05 was considered as significant.

Results 

The mean age of patients with minimum and maximum 
age group is described in table 1.

In this study there were 109(60.56%) male and 71 

(39.44%) female cases with 1.59:1 male to female ratio. 

In ITA group there were 59(65.56%) male and 31 
(34.44%) females and in PRP group there were 50 
(55.56%) male and 40(44.44%) female cases.

The comparison of both groups with its complete 
resolution is mentioned in table 2

The complete resolution was statistically same in PRP 
group in comparison with ITA group, p-value = 0.294 
i.e. > 0.05. 

Discussion 

Successful management of AA which can markedly 
modify the disease progression has been the topic of 
innumerable research trials in last many years. A lot 
of cases diagnosed with AA have not shown effective 
response towards routine medications and thus search 

10
for other therapeutic choices is still going on.  PRP is 
an autologous formulation of blood which is made by 
a platelet concentrating methodology. This regime was 
at first acquainted with the medicinal society when 
various researchers utilized it in the surgeries and further-
more in managing chronic non-healing wounds. From 
that point forward, this treatment has been utilized in 
different fields such as orthopedics, dental surgical pro-
cedures and aesthetic procedures because these platelets 

11
release various growth factors needed for healing.

A placebo, double-blinded, and half head, comparative 
study was done in 45 cases to study efficacy of PRP 
among AA reasoned that it has no harm and is elective 
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Table 1:  Descriptive Stats of Age in Both Groups 

No. of 
cases

Mean S.D
Mini-
mum

Maxi-
mum

ITA 90 35.39 12.12 18 68

PRP 90 36.64 12.32 18 68

Total 180 36.02 12.20 18 68

ITA:  Intralesional triamcinolone acetonide 
PRP:  Platelet rich plasma

Groups Total

ITA PRP

Complete 
resolution

Yes 37(41.1%) 44(48.9%) 81(45%)

No 53(58.9%) 46(51.1%) 99(55%)

Total 90(100.0%) 90(100.0%) 180(100.0%)

Table 2:  Comparison of Efficacy / Complete Resolution 
in both Groups 

Chi-square = 1.10, p-value = 0.294



cure of the disease. It considerably enhanced regrowth, 
decline dystrophy along with tingling perception dep-

12 
rived of much adverse effects. Donovan presumed that 
PRP treatment could possibly manage AA (steroid 
resistant) comprising "ophiasis" and it can also be used 
as an alternative therapy in resistant cases constraining 

13 adverse reactions by steroid infusions.

Similarly, another report deduced that individual mana-
ged by PRP had hair regrowth as initial reaction, dec-
rease in short vellus hair and dystrophic hair comparable 
to cases managed with 5% minoxidil and control. The 
study reported the PRP therapy as increasingly compe-

14
lling in managing AA as compared to 5% minoxidil.

The use of steroids intralesionally are viewed as the 
essential pharmacologic intercession for those with 
either eyebrow and scalp alopecia and they can be care-
fully used by general doctors. The most regularly utilized 
agent is TA, at concentration of 2.5-10 mg/ml. It is 
commercially available as 40 mg/mL concentration 
and should subsequently be diluted in normal saline 
prior to use. Clinical response is seen in 2 -6 weeks. 
Abell and Munro effectively managed 71% of those 
with patch stage of AA utilizing intralesional steroids 

15
as first line management.

PRP utilization was also assessed by another study 
conducted on half scalp, recruiting 45 cases (20 males, 
25 females) randomized to get PRP therapy, 2.5mg/ml 
TA infusions, or placebo treatment. Despite the fact 
that the patients who were managed by either TA or 
PRP had altogether more noteworthy hair development 
contrasted with placebo treatment. Remarkably, cases 
managed by PRP indicated more noteworthy regrowth 
comparative with TA therapy. Also, rate of relapse by 
12 month appeared to be increased in those managed 
with TA (71% versus 31%), proposing that PRP might 
be able to induce a prolong remission period. Strikingly, 
96% cases managed by PRP seemed to regenerate hair 
pigment from the earliest starting point of regrowth 
compared with 25% cases managed by TA. These results 
favored the utilization of PRP to stimulate hair regene-
ration, particularly of colored hairs, along with low 

16probability of recurrence.  PRP is generally safe proce-
dure. Minor complications which have been observed 
include discomfort at administered site; mild pain, 
swelling, erythema, transient discoloration of skin and 

17
bruising.  The side effects observed during intralesional 
corticosteroid treatment are pain at injection site, telan-
giectasia, atrophy of skin, loss of pigmentation and 
cushingoid features because of systemic absorption. 

Transient atrophy is negligible that is usually seen due 
18to infusion of high volume/infused site.  One study on 

alopecia areata depicted that the average age of the 
patient was 25.20 ± 11.11 yrs. Males comprised 79.2% 
of the study population. The male to female proportion 
was about 4:1.19 In this study the average age of patients 
was 36.02 ± 12.20 years. In this study there were 109 
(60.56%) male and 71(39.44%) female cases with 
1.59:1 male to female ratio. The mean age and gender 
distribution in our study was comparable with above 
cited study as we had higher mean age and male to 
female ratio was also different in our study. 

In Intralesional TA group 37(41%) of patients had 
complete resolution while 53(58.9%) of the cases did 
not have complete resolution. In PRP group 44(48.9%) 
of the patients had complete resolution and 46(51.1%) 
of the patients did not have complete resolution. The 
complete resolution was statistically same in PRP group 
as compared to Intralesional TA group, p-value = 0.294 
i.e. > 0.05.  Study revealed that complete resolution 
percentage (53.8%) was greater in the PRP group in 
comparison with TA group (35.4%) toward the end of 

th
the 6  week, (p-value = 0.597). The general progress at 
ninth week and third month uncovered the fact that 
total regrowth of hair had been accomplished in all 
subjects of the two groups. Hence, PRP is a trouble-
free, easy, economical and useful option in treating 

20 AA with efficacy equivalent to TA. Similar to our study, 
a randomized, single-blinded, placebo and active-
controlled comparative examination was done to com-
pare the viability of intralesional PRP treatment with 
intralesional triamcinolone acetonide (ITA) in managing 
AA. They proposed that intralesional TA was found to 
give better outcome as compared to intralesional PRP. 
Subsequently it is inferred that Intralesional TA gives 

20
superior outcomes in AA than intralesional PRP.

Compared with other modalities PRP is relatively harm-
less and possesses minimum adverse effects. Hence, 
PRP is a trouble-free, nontoxic, cost-effective and 
powerful modality for the management of AA with effi-

21
cacy equivalent to triamcinolone.

Conclusion 

It is concluded that using PRP the frequency of complete 
resolution was higher than intralesional triamcinolone 
acetonide, but was not statistically significant. So, kee-
ping in mind higher cure rate PRP injection can be used 
for treatment of AA as an easy, feasible and cost-effec-
tive management option. 
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