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Case Series

CHRONIC GRANULOMATOUS INFLAMMATION OF THE ABDOMINAL WALL AFTER
LAPAROSCOPY: A LOOK AT HIGH LEVEL DISINFECTION
Nauyan Ali, Imdad Ahmad Zahid, Somer Masood, Noman Ahmed, Javed Raza Gardezi

Background: Port site infections after laparoscopic surgery are a known complication and take
away a lot of benefits attributed to the minimal access approach. Detecting the flora responsible is
essential and atypical mycobacteria must also be considered.

Case Series: This case series is a compilation of the accounts of ten different patients with
chronic granulomatous inflammation of the anterior abdominal wall presenting with port site
discharging sinuses and lumps after laparoscopic surgery.

Conclusion: Atypical mycobacterial infections must be considered in patients with persistent
wound infections after laparoscopic surgery and warrants a revision of the high level disinfection

(HLD) process.
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Introduction

Laparoscopic surgery has many benefits which
include decreased post operative pain, decreased
rate of wound infection, shorter hospital stay, early
resumption of daily activity and of course cosmesis.
() Wound infection although reduced with the
laparoscopic approach is not entirely nonexistent. ()
When all has gone well as regards the abdominal
procedure the port site wound infection takes away
the advantages of the laparoscopic approach. The
pain scores rise, hospital stay increase, productivity
suffers and the cosmetic wound which was sub
centimeter to begin with turns to an ugly scar.
Despite using various strategies to prevent wound
soiling from intra abdominal contents e.g retrieval
bags, lavage of wounds before closure and using
antibiotic coverage, port site infections still remain a
cause of postoperative morbidity.()

This case series puts forward an account of ten
patients who presented with persistent port site
infections refractory to conventional treatment after
laparoscopic surgery. The three different ways these
patients presented were a discharging sinus, multiple
sinuses with lateral tracts and definitive lumps.

Presentation as:

1) Discharging Sinus

Five patients all middle aged females who had
undergone a laparoscopic Cholecystectomy for
chronic calculous cholecystitis presented four to
six weeks postoperatively with purulent
discharge from the epigastric port site wound.
The wounds showed a discharging sinus. No
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significant cellulitis or collection appreciated
clinically. A soft tissue ultrasound scan showed
no collection, foreign body (clips, stones) or intra
peritoneal communication. The patients were
managed conservatively with culture of the
discharge dispatched and the patient prescribed a
course of oral co-amoxiclav. The cultures
showed no growth but the patient's discharge
continued although it was reduced in quantity.
After changing the spectrum of the antibiotic
cover and seeing no response to conservative
management surgical exploration of the wounds
was carried out. The surgical exploration showed
no pus cavities or foreign materials but the soft
tissues i.e. the subcutaneous fat was seen to have
lost its luster, debtinous to look at and was
fibrous to touch.

The wounds were surgically excised and the
specimen sent for tissue culture and also
histopathology. The tissue cultures were negative
while the histology revealed fibrocollagenous
tissue containing multiple granulomas
comprising epitheliod cells, multinucleated
granulomas and lymphocytes. Considering the
rampant endemicity of tuberculosis in our
environment AFB staining and cultures were
obtained which were negative. The wounds were
left to heal by secondary intention.

2) Discharging sinuses with lateral
subcutaneous tracts

These 2 patients were no different from the first
group with the same presentations and same
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Figure-2: USG showing tract running down the

anterior abdominal wall.

2) Discharging sinuses with lateral
subcutaneous tracts:

These 2 patients were no different from the first
group with the same presentations and same
workup. The surgical exploration however
revealed that the epigastric port wounds had
lateral extensions (tracts) in the subcutaneous
tissues which had to be completely excised.
Again the tissue cultures were negative and the
histopathology revealed chronic granulomatous
inflammation. The wounds healing by
secondary intention were covered by a
protracted 2 weeks course of broad spectrum
antibiotics.

3) Lumps / Nodules:

The third patient group comprising 3 patients ag-
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ain postoperative cases of laparoscopic
cholecystectomy presented 2 months after
surgery with a lump in the anterior abdominal
wall. The lumps were firm, tender, partly mobile
and non reducible. Clinically it was a soft tissue
swelling arising above the muscular plane. The
soft tissue ultrasound showed a debrinous
collection above the muscles with no intra
peritoneal communication. It was resistant to
aspiration so a surgical course was adopted which
showed infected soft tissues and a purulent
collection.

The lumps were excised, wounds left open, pus &
tissue sent for culture and histology. The pus and
tissue cultures were negative while the
histopathology again narrated chronic

Figure-3: USG shows multiple tracts extending

into the subcutaneous planes..

4) Lumps / Nodules:

The third patient group comprising 3 patients ag-
ain postoperative cases of laparoscopic cholecys-
tectomy presented 2 months after surgery with a
lump in the anterior abdominal wall. The lumps
were firm, tender, partly mobile and non
reducible. Clinically it was a soft tissue swelling
arising above the muscular plane. The soft tissue
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the muscles with no intra peritoneal
communication. It was resistant to aspiration
so a surgical course was adopted which
showed infected soft tissues and a purulent
collection.

The lumps were excised, wounds left open, pus
and tissue sent for culture and histology. The
pus and tissue cultures were negative while the
histopathology again narrated chronic
granulomatous inflammation.

Table-1: Distribution of patients according to
clinical presentation .

Clinical Discharging Sinus with Lumps/
Presentations Sinus Multiples tracts Nodules
Number of Patients 05 02 03
Discussion

Wound infection, commonly port site infection is
nothing new to the laparoscopic surgeon. The
factors responsible being contact with viscera,
spillage of gastrointestinal contents,
immunosupression and a breach in sterilization.”
Notorious for spoiling the “fun” wound infections
at times can be very resistant to treatment, develop
complications like cellulitis, abcess and sinuses.”
Much has been written and documented about this
complication and treatments devised. The use of
synthetic impervious specimen retrieval bags to
avoid contact with the skin of the delivered organs,
search for foreign bodies like stones, metallic clips,
meticulous techniques to avoid spillage and the use
of prophylactic antibiotics all have their part to play.
However the most overlooked and the most
common causative factor is a breach in sterilization
and that is what this refractory to treatment case
series points at.

All the patients in our case seties were without any
diabetes
immunosupression. They had no close contact with

comorbidities like or evidence of
tuberculosis nor were ever known cases of the
disease themselves. The gallbladder histology in all
the cases was chronic cholecystitis and no evidence
of malignancy or TB was ever noted.

The presentation of discharging sinuses with
chronic granulomatous inflammation in an
environment where mycobacterium tuberculosis is
rampant leads one to suspect a tubercular etiology in
the infective pathology of the anterior abdominal

wall. With the routine cultures negative for the
common comensals one must be weary of atypical
organisms as well.

Chronic granulomatous inflammation as a
histopathological diagnosis could not be solely
attributed to tuberculosis and the negative AFB
staining and cultures proved it to be the case as well.
The other possibility to be explored was infection
with atypical mycobacteria and the search of their
origin sought.™

The varied clinical presentations with a possible
common etiological factor made us address very basic

questions;

a8  What organisms are involved in the infective
process?

8 Whatis the soutce of this infection?

& Is High Level Disinfection (HLD) a satisfactory
technique for laparoscopic instruments?

&  Canweuse HLD to reuse disposable instruments?

a

Are the skin granulomas truly infective?

To start with the cultures sent from discharge were
always negative for gram positive and negative
microorganisms. This might be attributed to repeated
use of antibiotics prescribed over the course and late
presentation to the surgical team. In addition to that
mycobacterial cultures were requested only after a
protracted antibiotic usage and even than only when
the histopathology showed chronic granulomatous
inflammation.” AFB cultures and staining was also
sent. The AFB staining showed no evidence of
mycobacterium tuberculosis and the mycobacterial
cultures were also negative.

As regards the source of the microorganisms spillage
was ruled out in all cases. Almost all the port sites
infected were epigastric ports away from the
umbilicus which was infected in only one case hence
excluding the resident umbilical organisms.

The instruments used for the procedure varied from
reusable trocars prepared using HLD to new
disposable ones but the common entity was the
laparoscopic hand instruments which were all
disinfected using the same technique.

This leads to another question whether HLD is
sufficient to prevent such infective complications?
The traditional soak of 20 minutes in 2% glutaral-
dehyde solution of various commercial origins was
employed.” The instruments were washed with tap
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Glutaraldehyde Solution one on top of each other
for 20 minutes.

The soakage time was always ensured and never
compromised. The soaked instruments than dipped
in saline solution for removal of its chemical coating
before usage.

The HLD process when scrutinized unearthed
major breaches. Regardless of the technique used to
wash or soak there was no practical method to
monitor the efficacy of the HLD process. The pH
of the solution which was supposed to be alkaline
was not monitored. The concentration of the
solution had to be ensured and there was no practical
way of assessing the pH.

The tanks in which the instruments were soaked in
had no satisfactory way of being disinfected and on
top of it there was no protocol devised to routinely
culture the various utensils, or remove the inner
films of these containers other than using common
detergents.

Fig-4: Soak of laparoscopic instruments one on
top of each other in 2% Glutaraldehyde solution.

ig-5: Washing of disinfected instruments after the
soak in Glutaraldehyde solution.

Disinfection describes a process that eliminates
many or all pathogenic microorganisms, except
bacterial spores, on inanimate objects. () Unlike

sterilization, disinfection is not sporicidal. A few
disinfectants will kill spores with prolonged exposure
times (312 hours); these are called chemical sterilants.
At similar concentrations but with shorter exposure
periods (e.g,, 20 minutes for 2% glutaraldehyde), these
same disinfectants will kill all microorganisms except
large numbers of bacterial spores; they are called
high-level disinfectants.

The FDA definition of high-level disinfection is a
sterilant used for a shorter contact time to achieve a 6-
log10 kill of an appropriate Mycobacterium species.
Cleaning followed by high-level disinfection should
eliminate enough pathogens to prevent transmission
of infection.

Laparoscopes entering sterile tissue ideally should be
sterilized between patients. However, in the United
States, this equipment sometimes undergoes only
high-level disinfection between patients. (,) Although
sterilization is preferred, no reports have been
published of outbreaks resulting from high-level
disinfection of these scopes when they are properly
cleaned and high-level disinfected.

Rinsing instruments and flushing channels with
sterile saline, filtered water, or tap water will prevent
adverse effects associated with the disinfectant
retained. Items can be rinsed and flushed using sterile
water after high-level disinfection to prevent
contamination with organisms in tap water, such as
nontuberculous mycobacteria, (,,) Legionella, (,,) or
gram-negative bacilli such as Pseudomonas. ()
Alternatively, a tapwater or filtered water (0.2p. filter)
rinse should be followed by an alcohol rinse and
forced air drying. () Forced-air drying markedly
reduces bacterial contamination. After rinsing, items
should be dried and stored (e.g, packaged) in a
manner that protects them from recontamination. ()
Although high-level disinfection appears to be the
minimum standard for processing laparoscopes
between patients, () this practice continues to be
debated, () Proponents of high-level disinfection
refer to membership surveys () or institutional
experiences () involving more than 117,000 and
10,000 laparoscopic procedures, respectively, that cite
a low risk for infection (<0.3%) with high-level
disinfection. Proponents of sterilization focus on the
possibility of transmitting infection by spore-
forming organisms.

Researchers have proposed several reasons why
sterility was not necessary for all laparoscopic
equipment: only a limited number of organisms
(usually <10) are introduced into the peritoneal cavity
during laparoscopy; minimal damage is done to inner
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abdominal structures with little devitalized tissue;
the peritoneal cavity tolerates small numbers of
spore-forming bacteria; equipment is simple to clean
and disinfect; surgical sterility is relative; the natural
bioburden on rigid lumen devices is low () and no
evidence exists that high-level disinfection instead
of sterilization increases the risk for infection. ()
Although the debate for high-level disinfection
versus sterilization of laparoscopes will go unsettled
until well-designed, randomized clinical trials are
published, this guideline should be followed. () That
is, laparoscopes that enter normally sterile tissue
should be sterilized before each use; if this is not
feasible, they should receive at least high-level
disinfection.

The activity of germicides against microorganisms
depends on a number of factors, some of which are
intrinsic qualities of the organism, others are
chemical and external physical environment and
these include;

@ Number and Location of Microorganisms

@ Innate Resistance of Microorganisms

@ Concentration and Potency of Disinfectants
Glutaraldehyde is used most commonly as a high-
level disinfectant for medical equipment and reuse
of laparoscopic disposable plastic trocars.
()Glutaraldehyde is a saturated dialdehyde that has
gained wide acceptance as a high-level disinfectant
and chemical sterilant. () Aqueous solutions of
glutaraldehyde are acidic and generally in this state
are not sporicidal. Only when the solution is
“activated” (made alkaline) by use of alkalinating
agents to pH 7.58.5 does the solution become
sporicidal. The use of glutaraldehyde-based
solutions in health-care facilities is widespread
because of their advantages, including excellent
biocidal properties; activity in the presence of
organic matter (20% bovine serum); and
noncorrosive action to equipment. The in vitro
inactivation of microorganisms by glutaraldehyde
has been extensively investigated and reviewed. ()
Several investigators showed that >2% aqueous
solutions of glutaraldehyde, buffered to pH 7.58.5
with sodium bicarbonate effectively killed vegetative
bacteria in <2 minutes; M. tuberculosis, fungi, and
viruses in <10 minutes; and spores of Bacillus and
Clostridium species in 3 hours. () Spores of C.
difficile are more rapidly killed by 2% glutaraldehyde
than are spores of other species of Clostridium and
Bacillus. ()

Microorganisms with substantial resistance to
glutaraldehyde have been reported, including some

mycobacteria (M. chelonae, Mycobacterium avium-
intracellulare, M. xenopi), () Methylobacterium
mesophilicum , Trichosporon, fungal ascospores
(e.g., Microascus cinereus, Cheatomium globosum),
and Cryptosporidium, M. chelonae persisted in a
0.2% glutaraldehyde solution used to store porcine
prosthetic heart valves. Two percent alkaline
glutaraldehyde has slow action (20 to >30 minutes)
against M. tuberculosis. ()

Chemical test strips or liquid chemical monitors () are
available for determining whether an effective
concentration of glutaraldehyde is present despite
repeated use and dilution. The frequency of testing
should be based on how frequently the solutions are
used (e.g, used daily, test daily; used weekly, test
before use; used 30 times per day, test each 10th use),
but the strips should not be used to extend the use life
beyond the expiration date.

Several physical and chemical factors also influence
disinfectant procedures: temperature, pH, relative
humidity, and water hardness. The activity of most
disinfectants increases as the temperature increases,
but some exceptions exist. Furthermore, too great an
increase in temperature causes the disinfectant to
degrade and weakens its germicidal activity and thus
might produce a potential health hazard. An increase
in pH improves the antimicrobial activity of some
disinfectants (e.g., glutaraldehyde, quaternary
ammonium compounds) but decreases the
antimicrobial activity of others (e.g, phenols,
hypochlorites, and iodine). The pH influences the
antimicrobial activity by altering the disinfectant
molecule or the cell surface. () In addition organic and
inorganic matter, duration of exposure and the
presence of biofilms must also be considered when
employing the high level disinfection procedure.

Conclusion

This case series is just the initial presentation of a
multitude of patients who present with port site
infections. These patients are still in follow up and
continue to have wound related problems. Scrutiny of
our HLD process points to major shortcomings in
the proper application and especially monitoring of
the HLD process. The practice we employ is not
unique or especially lacking. It is the same as the rest
country wide. Putting forth data, continuing efforts to
evaluate our practices and formulating a standard
protocolis what is required.

Department of Surgery
SIMS/ Services Hospital, Iahore

51



Esculapio - Volume 09, 01, January - March 2013

References
1. Kiran Siddiqui, Abul Fazal Ali

Khan Comparison Of
Frequency Of Wound
Infection: Open Vs
Laparoscopic Cholecystectomy
J Ayub Med Coll Abbottabad
2006;18(3)

. Yamamoto S, Fujita S, Ishiguro S,
Akasu T, Moriya Y. Wound
infection after a laparoscopic
resection for colorectal cancer.
Surg Today. 2008; 38(7):618-22.
Epub 2008 Jul 9.

. Gould D. Causes, prevention and
management of surgical site
infection. Nurs Stand. 2012 Jul
25-31;26(47):47-56; quiz 58.

. Lipsky BA, Moran GJ,
Napolitano LM, Vo L,
Nicholson S, Kim M. A
Prospective, Multicenter,
Observational Study of
Complicated Skin and Soft
Tissue Infections in
Hospitalized Patients: Clinical
Characteristics, Medical Treatm-
ent, and Outcomes. BMC Infect
Dis. 2012 Sep 25;12(1):227.

5. Frequency And Risk Factor

Assessment Of Port-Site
Infection After Elective
Laparos- copic
Cholecystectomy In Low-Risk
Patients At A Tertiary Care
Hospital Of Kashmir. The
Internet Journal of Surgery
ISSN: 1528-8242.

6. Mansoor T, Rizvi SA, Khan RA.

Persistent port-site sinus in a
patient after laparoscopic
cholecystectomy: watch out for
gallbladder tuberculosis.
Hepatobiliary Pancreat Dis Int.
2011 Jun;10(3):328-9.

7. Sethi S, Gupta V , Bhattacharyya

S, and Sharma M.Department
of Medical Microbiology and
Department of Surgery,Post
Graduate Institute of Medical
Education and Research,
Chandigarh, India. Post-
Laparoscopic Wound Infection
Caused by Scotochromogenic
Nontuberculous
Mycobacterium Jpn. ]. Infect.
Dis., 64, 4206-427, 2011

8.

10.

12.

13.

14.

15.

17.

(Received February 23, 2011.
Accepted June 22,2011)
Molinari JA, Gleason M],
Cottone JA, Barrett ED.
Comparison of dental surface
disinfectants. Gen. Dent.
1987;35:171-5.

Laboratory diagnosis of atypical
mycobacterial infections. YF
Ngeow National Public Health
Laboratory Ministry of Health
Malaysia.

Johnson LL, Shneider DA,
Austin  MD, Goodman FG,
Bullock JM, DeBruin JA. Two per
centglutaraldehyde: a disinfectant
in arthroscopy and arthroscopic
surgery. ]. Bone Joint Surg
1982;64:237-9.

. Molinari JA, Gleason M],

Cottone JA, Barrett ED.
Comparison of dental surface
disinfectants. Gen. Dent.
1987;35:171-5.

Guideline for Disinfection and
Sterilization in Healthcare
Facilities, 2008

Foliente RIL KB, Aprecio RM,
Bains HJ, Kettering JD, Chen YK.
Efficacy of high-level
disinfectants for reprocessing
gastrointestinal endoscopes in
simulated-use testing, Gastroint-
est. Endosc. 2001;53:456-62.
Kovacs BJ, Chen YK, Kettering
JD, Aprecio RM, Roy 1. High-
level disinfection of
gastrointestinal endoscopes: are
current guidelines adequate? Am.
J. Gastroenterol. 1999;94:1546-
50.

Rutala WA, Clontz EP, Weber D],
Hoffmann KK. Disinfection
practices for endoscopes and
other semicritical items. Infect.
Control Hosp. Epidemiol.
1991;12:282-8.

. Muscarella LF. Current

instrument reprocessing
practices: Results of a national
survey. Gastrointestinal Nursing
2001;24:253-60.

Lowry PW, Jarvis WR, Obetle
AD, et al. Mycobacterium
chelonae causing otitis media in
an ear-nose-and-throat practice.

52

19.

20.

21.

22.

23.

24,

25.

26.

27.

N. Engl. J. Med. 1988;319:978-82.

. Wright EP, Collins CH, Yates

MD. Mycobacterium xenopi and
Mycobacterium kansasii in a
hospital water supply. J. Hosp.
Infect. 1985;6:175-8.

Wallace RJ, Jr., Brown BA,
Driffith DE. Nosocomial
outbreaks/pscudo-outbreaks
caused by nontuberculous
mycobacteria. Annu. Rew.
Microbiol. 1998;52:453-90.
Mitchell DH, Hicks L], Chiew R,
Montanaro JC, Chen SC.
Pseudoepidemic of Legionella
pneumophila serogroup 6
associated with contaminated
bronchoscopes. ]. Hosp. Infect.
1997;37:19-23.

Meenhorst PL, Reingold AL,
Groothuis DG, et al. Water-
related nosocomial pneumonia
caused by Legionella pneu-
mophila serogroups 1 and 10. J.
Infect. Dis. 1985;152:356-64.
Atlas RM. Legionella: from
environmental habitats to disease
pathology, detection and control.
Environ. Microbiol. 1999;1:283-
93.

Rutala WA, Weber DJ. Water as a
reservoir of nosocomial
pathogens. Infect. Control Hosp.
Epidemiol. 1997;18:609-16.
Guideline for the use of high-
level disnfectants and sterilants in
reprocessing of flexible
gastrointestinal endoscopes.
Society of Gastroenterology
Nurses and Associates.

Gerding DN, Peterson LR,
Vennes JA. Cleaning and
disinfection of fiberoptic
endoscopes: evaluation of
glutaraldehyde exposure time and
forced-air drying. Gastroe-
nterology 1982;83:613-8.

Taylor EW, Mehtar S, Cowan RE,
Feneley RC. Endoscopy:
disinfectants and health. Report
of a meeting held at the Royal
College of Surgeons of England,
February 1993. J. Hosp. Infect.
1994;28:5-14.

Fuselier HA, Jr., Mason C. Liquid
sterilization versus high level



Esculapio - Volume 09, 01, January - March 2013

Survey for 1975. ]. Reprod. Med.
1977;18:227-32.

29.Loffer TD. Disinfection vs.
sterilization of gynecologic
laparoscopy equipment. The
experience of the Phoenix
Surgicenter. ]. Reprod. Med.
1980;25:263-6.

30. Chan-Myers H, McAlister D,
Antonoplos P. Natural
bioburden levels detected on
rigid lumened medical devices
before and after cleaning. Am. J.
Infect. Control 1997;25:471-6.

31.Burns S, Edwards M, Jennings J,
et al. Impact of variation in
reprocessing invasive fiberoptic
scopes on patient outcomes.
Infect. Control Hosp.
Epidemiol. 1996;17 (suppl):P42.

32. Rutala WA, 1994, 1995, and 1996
APIC Guidelines Committee.
APIC guideline for selection and
use of disinfectants. Association
for Professionals in Infection
Control and Epidemiology, Inc.
Am. J. Infect. Control
1996;24:313-42.

33.

34.

35.

36.

37.

Gundogdu H, Ocal K,
Caglikulekci M, Karabiber N,
Bayramoglu E, Karahan M. High-
level disinfection with 2%
alkalinized glutaraldehyde
solution for reuse of laparoscopic
disposable plastic trocars. J.
Laparoendosc. Adv. Surg.
Techniques. Part A 1998;8:47-52.

Cheung RJ, Ortiz D, DiMarino
AJ, Jr. GI endoscopic
reprocessing practices in the
United States. Gastrointest.
Endosc. 1999;50:362-8.

Scott EM, Gorman SP.
Glutaraldehyde. In: Block SS, ed.
Disinfection, sterilization, and
preservation. Philadelphia:
Lippincott Williams & Wilkins,
2001:361-81.

Hanson PJ, Bennett ], Jeffries D],
Collins JV. Enteroviruses,
endoscopy and infection control:
an applied study. J. Hosp. Infect.
1994;27:61-7.

Rutala WA, Gergen ME, Weber
DJ. Inactivation of Clostridium
difficile spores by disinfectants.

53

38.

39.

40.

41.

Infect. Control Hosp. Epidemiol.
1993;14:36-9.

Nomura K, Ogawa M, Miyamoto
H, Muratani T, Taniguchi H.
Antibiotic susceptibility of
glutaraldehyde-tolerant
Mycobacterium chelonae from
bronchoscope washing machines.
J. Hosp. Infect. 2004;32:185-8.
Rubbo SD, Gardner JF, Webb
RL. Biocidal activities of
glutaraldehyde and related
compounds. J. Appl. Bacteriol.
1967;30:78-87.

Kleier D]J, Averbach RE.
Glutaraldehyde nonbiologic
monitors. Infect. Control Hosp.
Epidemiol. 1990;11:439-41.
Russell AD. Factors influencing
the efficacy of germicides. In:
Rutala WA, ed. Disinfection,
sterilization and antisepsis:
Principles, practices, challenges,
and new research. Washington
DC: Association for
Professionals.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

