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THE COMPARISION OF QUTCOME OF MICROSCOPIC VERSUS ENDOSCOPIC TRANS-SPHENOIDAL SURGERY FOR PITUITARY ADENOMA
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Objective: To compare the efficacy of endoscopic transsphenoidal surgery with microscopic
transsphenoidal surgery among patients who were operated for pituitary adenomas.

Methods: This randomized control trial was carried out in Neurosurgery Department, Sir Ganga
Ram Hospital Lahore from September 2011 till September 2015. Sample size of 140 (70 in each
group) was estimated and non-probability purposive sampling technique was used. Patients of
pituitary adenomas were randomly selected for each of the procedure and an informed consent
was taken. Two groups of patients were made. Group A patients underwent endoscopic surgery
for pituitary tumor and Group B patients were operated by microscopic technique. After 48 hours
of surgery, patients where be evaluated for radiological evidence of respectability and visual
recovery by undergoing post-operative MRI and visual assessment by ophthalmologist. All the
informations were entered in a structured performa. The data was analyzed by using SPSS
version 25. All qualitative variable like gender, outcome in terms of complete resection and visual
field defects were presented by frequency and percentage. Quantitative data like age was
presented by mean and standard deviation. The groups were compared for outcome using
chisquare test. P values were considered statistically significantif < 0.05.

Results: Out of 140 pituitary adenoma patients, 45% had microadenomas, while 55%
macroadenomas. Mean patients age was 35110 years. 57% patients were female. Among our
study population, 29.2% patients had visual field defects at the time of presentation. Among 70
patients whose pituitary tumors were resected by endoscopic technique, 70% got complete
resection of tumour, while among 70 patients whose pituitary tumors were resected by
microscopic surgical technique, only 48% got complete tumor resection. (p=0.003). Among 41
patients who had visual field defects, 21 underwent endoscopic resection and 100% (i.e. all 21)
patients showed improvement in visual field defects postoperatively. While 20 patients with visual
field defects underwent microscopic resection, where 80% patients showed improvement in
visual field defects postoperatively (p=0.04).

Conclusions: Our study concluded that endoscopic trans-sphenoidal surgery for pituitary
adenoma is much more efficacious than microscopic trans-sphenoidal surgery, as determined by
respectability of the tumor and correction or improvement in visual field defects postoperatively.
Complete resection will be of value as it will correct other sign and symptoms and hence morbidity
and mortality in operated patients as well.

Keywords: Pituitary adenoma, Trans-sphenoidal surgery. Microscopic resection, Endoscopic
resection, Complete resection, Visual field defects.
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complications.” Two modes are utilized for this
transsphenoidal excision: one conventional

Introduction
Pituitary adenomas arise primarily from the

anterior pituitary gland (adenohypophysis)'
whereas posterior pituitary adenomas known as
neurohypophyseal tumors are very rare.” On the
basis of size, these tumors are classified as
microadenomas if less than lcm and
macroadenomas if more than 1em."” Schloffer was
the first who resected pituitary tumor via
transsphenoidal surgery in 1907. ° Major
complications of transsphenoidal pituitary surgery
include CSF Leak, intracranial major vessels injury,
endocrine abnormalities and few minor nasal

microscopic and second newly advented endoscopic.
Microscopic approach provides direct access to the
floor of the sella with minimal dissection of the
posterior nasal mucosa or septectomy.’ While in
endoscopic approach, after posterior septectomy a
high-speed drill is used to create a wide opening in the
rostrum for the endoscope and instruments. After
tumor removal, cavity is inspected for residual tumor.
using 308 and 458 angled endoscopes.”" Jankowski
Was who first time introduced endoscopic approach
for pituitary tumor in 1992." Literature suggests that
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endoscopic approach provides broader surgical
field, better outcome, lesser operative time, and
lower complication rate comparted to microscopic
trans-sphenoidal approach.” "

The novel approach for pituitary adenoma surgery
in the tertiary care centres of our country is the
microscopic transsphenoidal one while in the rest
of the world with the introduction of newer
transsphenoidal endoscopic approach the
management of pituitary tumours has been
changed grossly. When judging any new surgical
technique, it must be compared with the current
gold standard based on important key indicators
(outcome variables). If we hypothesize that
endoscopy is safer than microscopy in some
aspects like tumor respectability, as the previous
literature showed. It was pertinent to conduct a
study comparing these two procedures and to
direct the resources to more efficacious one, and
from patient's aspect if it is proved then patients
can always opt for more safe and efficacious
procedure. Hence the objective of our study was to
compare the efficacy of endoscopic
transsphenoidal surgery with microscopic
transsphenoidal surgery for pituitary adenomas
among patients who presented at Neurosurgery
Department, Sir Ganga Ram Hospital Lahore,
Pakistan.

Methods

This randomized control trial was carried out in
Neurosurgery Department, Sir Ganga Ram
Hospital Lahore from September 2011 till
September 2015. Sample size of 140 (70 in each
group) was estimated using 95% confidence level,
80% power of test with an excepted efficacy in
terms of complete resection in 49.2% in
microscopic group and 70.6% in endoscopic
group. For sampling, non-probability purposive
technique was used. Both genders, age more than
10 years, and both types of pituitary adenomas,
microadenomas < 1cm and macroadenoma >1cm,
as assessed on MRI, were the inclusion criterias.
While patients diagnosed as having
craniopharyngiomas, recurrent pituitary adenoma
operated before by transs- phenoidal approach, and
patients with complete vision loss were excluded
from study

Preoperative data such as age sex, presenting
symptoms and visual status was evaluated. Before
surgery all patients underwent neuroradiological
assessment which includes CT, MRI and CT
Angio/ MR Angio, while ophthalmological

evaluation consists of fundoscopy, visual acquity and
perimetry if patientis seemed to be having visual field
defects. Patients were randomly selected for each of
the procedure and an informed consent was taken.
Two groups of patients were made. Group A patients
underwent endoscopic surgery for pituitary tumor
and Group B patients were operated by microscopic
technique. After 48 hours of surgery, patients where
be evaluated for radiological evidence of
respectability and visual recovery by undergoing post-
operative MRI and visual assessment by
ophthalmologist.

During Postoperative period visual assessment was
done in patients who previously had visual field
defects as per perimetry and results in terms of
measurable decibel of light required to stimulate
retina were recorded. Outcome was assessed based on
the following parameters i.e complete resection of
tumour, improvement in visual field defects. No
radiological evidence of residual tumor after 2 days
of surgery(as per Post op MRI) defined the complete
resection of tumor. If any evidence of residual tumor
present than it would be incomplete resection.
Improvementin the visual fields defect (if present pre
operatively) was considered if there was one db
increase or more in light to stimulate retina after
surgery from baseline assessed by perimetry
(Humphrey visual field analyzer 30-2 program)
method after 2 days of surgery. All the informations
were entered in a structured performa.

The data was analyzed by using SPSS version 25. All
qualitative variable like gender, outcome in terms of
complete resection and visual field defects were
presented by frequency and percentage. Quantitative
data like age was presented by mean and standard
deviation. The groups were compared for outcome
using chi-square test. p-values were considered
statistically significantif <0.05.

Results

Out of total of 140 patients suffering pituitary
adenoma, 70(50%) patients underwent endoscopic
trans-sphenoidal resection while 70(50%) underwent
microscopic trans-sphenoidal resection. 60(43%)
patients were male while 80 (57%) patients were
female. Mean age of the patients was 35210 years.
45% of the total number of patients (63 out of 140)
presented with microadenomas (i.e.<lcm), while
55% patients (77 out of 140) were having
macroadenomas (i.e.>1cm) (Fig-1). Among our
study population, 29.2% (41 out of 140) patients were
having visual field defects at the time of presentation

(Fig-2).
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59.3% (n=83) patients of total population had
complete tumour resection, while 40.7%(n=>57)
patients had incomplete tumour resection. Among
70 patients whose pituitary tumor was resected by
endoscopic technique, 70% (n=49) got complete
resection of tumour, while among 70 patients
whose pituitary tumor was resected by microscopic
surgical technique, only 48% (n=34) got complete
tumor resection. The complete resectibility of
tumor was achieved significantly more via
endoscopic technique as compared to microscopic
technique (p=0.003) (Table-1). Among 41 patients
who had visual field defects, 21 underwent
endoscopic resection and 100% (i.e. all 21) patients
showed improvement in visual field defects
postoperatively. While 20 patients with visual field
defects underwent microscopic resection, where
80% (i.e. 16 out of 20) patients showed
improvementin visual field defects postoperatively.

80
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Number of patients suffering Pituitary adenoma

0

Fig-1: Types of pituitary adenomas among our
studied patients.

Fig-2: Prevalence of visual field defects in patients
who presented with pituitary adenoma.

This improvement in visual field defects after
endoscopic resection was significantly higher in
comparison to that after microscopic resection

technique (p=0.04) (Table-2).

Discussion

The aim of the study was to compare the outcome of
the two surgical technique ie. endoscopic and
microscopic, for the resection of pituitary adenoma.
The present study aimed at comparing outcome in
terms of completeness of resection and
improvement in visual field defects if any present, as
analyzed by clinical evaluation and preoperative visual
field assessment by perimetry. A recentincrease in use
of endoscopic transsphenoidal technique in past
decade has made it very essential to getits comparison

Table-1: Compatison of outcome ( resectibility ) of endoscopic pituitary surgery vs mictoscopic pituitary surgical

technique (n=140).

Surgical Technique Complete Resection Achieved Incomplete Total P-value
Endoscopic 70% (n=49) 70% (n=49) 70
Microscopic 48% (n=34) 52% (n=36) 70 0.003
Total 59.3%% (n=83) 40.7% (n=57) 140

Table-2: Comparison of outcome (improvement in visual field defects) of endoscopic pituitary surgery vs mict-

oscopic pituitary surgical technique (n=41).

Surgical Technique Complete Resection Achieved Incomplete Total P-value
Endoscopic 100% (n=21) 0% (n=0) 21
Microscopic 80% (n=16) 20% (n=04) 20 0.04
Total 90.2% (n=37) 9.8% (n=04) 4
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with the traditional technique of using microscope
so that evidence-based advantages of either
technique can be established rather than having
theoretical knowledge. In our center, 55% of the
patients were having macroadenoma while 45%
were having microadenomas on presentation, this
frequency is different from hospital of Italy where
majority of the patients were having
macroadenomas '’ There was female predominance
with male to female ratio of 0.75:1,this was also
observed in study conducted in a hospital in
Shanghai, China." Mean age of patients presenting
to our center having pituitary adenomas was 35+10
years which was also comparable to the same study
conducted in china. Disease control or resectability
of the tumour as judged by presence or absence of
residual tumour on post-operative MRI , it was
observed that 59% i.e. n=83 total population of
our patients got complete resection of tumour
operated with either endoscopic or microscopic
assisted technique. About 70% of our patients
undergoing endoscopic transsphenoidal pituitary
surgery (group A) got complete resection of
tumour while with microscopic surgical technique
(Group B) we got 48% patients having complete
resection. This was gross difference in outcome
what we observed in our study in terms of
resectability with p wvalue of 0.003 (highly
significant). This is one of an important parameter
to compare the efficacy of any procedure with
other and most national and international studies
compare the outcome of two procedure based on
resectability which is easy to measure as radiological
evidences are easily available by having
postoperative MRI. In an international study of
pituitary adenoma,” complete tumor excision was
achieved in 64.71% patients in endoscopic trans-
sphenoidal surgery group, but in only 46.15%
patients in microscopic group. In another study of
2272 patients with pituitary adenoma, Aijun Liand
colleagues” found significantly higher rate of
gross tumor removal (P = 0.009) and lower risk of
septal perforation (P = 0.014) with Endoscopic
transsphenoidal technique in comparison to
microscopic approach. A 15 studies literature
review ' concluded more effectiveness, less
complication rate & shorter post-operative hospital
stay associated with endoscopic trans-sphenoidal
approach compared with microscopic surgery. In a
similar meta-analysis by Leonie H. A. Broersen,  of
97 articles with 6695 pituitry adenaoma patients
underoing resection, percentage of patients in
remission after endoscopic surgery (76.3 %) was

higher as compared to percentage of patients in
remission after microscopic surgery (59.9%). Jared
D.Ament et all concluded that Endoscopic
transsphenoidal surgery is cost-effective compared to
microscopic transsphenoidal surgery.” Deyan Popov
D" said that endoscopic group had higher levels of
remission in comparison to the microscopic group
(81.8% wvs. 70.9%). Rodrigo V. S. Bastos and
colleagues” found the lower rate of postoperative
complications in endoscopic transsphenoidal surgery
as compared to microscopic transsphenoidal surgery.
Hamideh Akbari” concluded that endoscopic
Transsphenoidal Surgery (ETS) is superior to
Microscopic Transsphenoidal Surgery (MTS). Gross
total resection (GTR) was observed in the 81.2% of
the patientin the ETS group. In the MTS group, GTR
was observed in 15.8%. In the present study we
analyzed another outcome variable i.e. visual field
improvement in patients presenting with visual field
defects due to macroadenomas. All patients
presented to our centre with macroadenomas were
having visual field defects both clinically and
confirmed on preoperative ophthalmological
assessment as per perimeter. Among n=41 patients
having visual field defects due to pituitary adenomas,
n=20 were operated using endoscopic surgical
technique .100% of the patients got improvement in
their visual field defect as compare to 80% n=16 of
the patients operated microscopically as shown by
clinical and post-operative visual field assessment by
perimetery. This is again a reliable parameter to study
and analyze and hence establishing the fact that which
procedure is better than other based on clinical
evidences. Although number of patients in current
study is too small to have a reliable comparison b/w
surgical technique but still results are very convincing,
When we compare with international data, a
Canadian study conducted in University of Toronto
showed Complete normalization of preoperative
visual defects in 50% of the patients treated
endoscopically and 39% had gradual improvement™
Mortini et al. reported complete recovery in 40% and
improvement in 50% of patients underwent treated
microscopically”, while another study conducted in
Bellaria Hospital Italy, showed visual improvement in
58.4% of patients underwent endoscopic technique
of pituitary surgery”*In our data, endoscopic surgical
technique seems to superior than microscopic
approach with significant difference and p value of
0.04. Our comparison results are very much like a
study conducted in china where two surgical
technique were compared and statistically significant
difference of p<0.05 was found based
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the above and other outcome variables.’

One limitation to this study is that we didn't
compare complication rate among two groups
which need to be elaborated further because any
technique to be adopted should be studied in detail
in terms of its prons and cons. Complications like
postoperative pain and CSF rhinorrhea which are
most common one and along with that recurrence
of tumour. These are very important to study so
that we should be confident enough about any of
the technique to be adopted but due to short study
period we couldn't get the post-operative
complication rate in two groups it need long follow
up , some complications are immediate but many
are long term complications which need long

Conclusion

follow up to be elaborated .further studies should
be encouraged in our setting so that surgeons
should be confident about the efficacy of either
procedure i.e microscopic or endoscopic.

Traditionally, microscopic technique is widely used in
our setting because less expertise are available for
endoscopic technique but to be in pace with
international recommendations we should opt this
technique and should be applied widely.

Our study concluded that endoscopic trans-
sphenoidal surgery for pituitary adenoma is much
more efficacious than microscopic trans-sphenoidal
surgery, as determined by resectability of the tumor
and correction or improvement in visual field defects
postoperatively. Complete resection will be of value
as it will correct other sign and symptoms and hence
morbidity and mortality in operated patients as well.

Department of Neurosurgery
Sir Ganga Ram Hospital, Iabore

www.esculapio.pk
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