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Introduction 

Laparoscopic techniques have revolutionized 
the field of surgery. Laparoscopic cholecys- 
tectomy is the gold standard treatment for 
symptomatic gallstones1. Its advantages 
include decreased hospital stay post- 
operatively, earlier return to work, decreased 
post-operative pain2, minimum surgical 
incisions, better cosmetic results and lesser 
postoperative complications.

The rapid advancement in charged-coupled 
device (CCD) cameras and the flexible light 
sources have made laparoscopic surgery more 
affordable and widely available. As a result, 
the use of laparoscopy has expanded to more 
sophisticated surgeries as well as the 
management of malignancies.3

The laparoscopic cholecystectomy is still not 
free of complications. Traumatic injuries 
related to access and manipulation of 
laparoscopic instruments, diathermy injuries 
due to coupling, inadvertent contact with 
viscera resulting in heat-related injuries, 
hepatobiliary injuries due to improper 
traction, unsuitable application of clips and 
energy sources and port-related 
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Port site infection(PSI) in laparoscopic surgery is not very uncommon. The main aim of this 
study was to assess the causes of port site infection and its management. This retrospective 
descriptive study was conducted on 48 patients from March 2019 to December 2020 who 
develop port site infection after laparoscopic cholecystectomies. Operation notes were 
analyzed; and  swabs were taken for culture & sensitivity. Exploration and wound debride-
ment with excisional biopsies were done under local anesthesia for all patients. All patients 
were followed-up for one year postoperatively. Factors as gender, site of infected port, types 
of microorganism, acute versus chronic cholecystitis, type of infection (superficial or deep 
infection) and intraoperative spillage of stones, bile or pus were analyzed . Age of the patients 
ranged from 15 years to 60 years and the mean age was 32.4 years. The female to male ratio is 
2.2:1. Among the subjects,  56.25% patients suffered from acute and 43.75% suffered from 
chronic cholecystitis. 35.42%  had a history of spillage of bile or stones in the abdomen. 
Considering the site of infection, 33.33%  had only umbilical port site infection, 18.75% had 
only epigastric port infection and 47.92% had multiple port infection. 58.33% suffered from 
superficial infection and others had deep site infections. Histopathology reports showed 
granulomatous infection in case of 37.5% patients. So, special consideration should be taken 
in chronic deep surgical site infection as Mycobacterium tuberculosis could be the cause.
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complications like infection, metastasis, 
bleeding, hypertrophic scar and incisional 
hernia are the few crucial issues.4,5

 Port site infection is not an uncommon entity 
in laparoscopic cholecystectomy. It has been 
reported in 1.4 – 6.7% of the cases.4, 6-8  It may 
be accredited to the use of reusable trocars, 
the practice of improper sterilization 
techniques, associated comorbidities and 
spillage of bile and stones while retrieving the 
gallbladder. Nowadays, with the increasing 
number of performed laparoscopic 
cholecystectomies, there is an increase in port 
site infection. It has a significant influence on 
overall outcomes of laparoscopic chole- 
cystectomy and its final results like delay in 
return to work, increase cost and bad cosmetic 
results are disappointing for both patient and 
surgeon. 

Three types of surgical site infection can occur 
in port site - 1) superficial surgical site 
infection occurring within 30 days 
post-surgery and involves only skin and 
subcutaneous tissues and the patient at least 
has one of the following i.e. a) purulent 
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discharge from the superficial incision b) organism isolated 
from the aseptically obtained culture of fluid or tissue from 
superficial incision. 2) Deep surgical site infection may 
presented after 30 days of operation and involves deep soft 
tissues including fascia and muscles deep to the incision. The 
patient has at least two of the following i.e. a) purulent 
drainage from the deep incision b) dehiscence of the deep 
incision and c) an abscess. 3) Organ/space SSI where infection 
involves any organ and spaces other than the incision which 
was opened or manipulated during surgery.9-12

Methods

In this retrospective descriptive qualitative study, 48 patients 
were taken into account who came from different parts of the 
country with PSI following laparoscopic cholecystectomy 
during the period of 1st March 2019 to 31st December 2020. All  
patients were evaluated by detailed history and thorough 
physical examination & relevant investigations. Their 
discharge certificates following laparoscopic cholecystectomy 
were thoroughly checked for their operative details. Relevant 
hematological and biochemical examination, x-ray chest, an 
ultrasonogram of the abdomen were done in all the patients. 

Patients presenting with abscesses were subjected to drain the 
abscess and regular dressing of the wound with 10% 
povidone-iodine solution. Pus from the infected port site was 
sent for Gram and acid-fast bacillus(AFB) staining and culture 
sensitivity in both aerobic and anaerobic environments. 
Broad-spectrum antibiotic was started & changed if needed as 
per culture sensitivity report.

Exploration under local anaesthesia was done for patients 
with chronic deep site infections, presented with persistent 
discharging sinus, wound debridement was done and the 
wound was left open to heal by secondary intention. Tissues 
from the Abscess wall or whole of the sinus tract were sent for 
histopathological studies. Gene Xpert test for Mycobacterium 
tuberculosis was done as supportive evidence when 
suspicious of mycobacterial infection. Patients proved to have 
TB were treated with anti-TB-therapy. All the wounds healed 
within 2 months.

Factors such as sex, infected port site, type of microorganism, 
presentation, type of infection (superficial or deep infection) 
and intraoperative spillage of stones, bile or pus were 
analyzed in our study. 

Results

Total 48 patients who developed PSI following laparoscopic 
surgery were included in our study. Their ages ranged from 15 
years to 60 years and the mean age was 32.4 years. Among 48 
patients 68.75% were female and 31.25% were male. The 
female to male ratio is 2.2:1. (Table-I) Among 48 
patientsincluded in this study, 27(56.25%) patients suffered 
from Acute cholecystitis and 21(43.75%) patients suffered 
from chronic cholecystitis. (Table-II) 

Among 48 patients, 17 (35.42%) patients had a history of 

spillage of bile or stones in the abdomen. 31 (64.58%) patients 

had no history of spillage. (Table-III)

Among 48 patients, 16 patients had only umbilical port site 

infection, 9 patients had only epigastric port infection and 23 

patients had multiple port infection. (Table-IV, Figure-1 & 2)

All patients developed a discharge, 15 patients (31.25%) had 

history of pain and 9 patients (18.75%) had black pigmentation 

at the infected site. (Table-V)

Among 48 patients in this study, 28 patients (58.33%) suffered 

from superficial infection and others had deep infection. 

(Table-VI)

Sex  Number of patients  Percentage 

Female  33 68.75

Male  15 31.25

Sex distribution (N=48)

Table-I

PSI Number of patients Percentage

With spillage 17 35.42

Without spillage 31 64.58

Incidence of PSI with spillage of bile, stones or pus 

during operation (N=48) 

Table-III

Condition  Number of patients  Percentage

Acute Cholecystitis 27 56.25

Chronic Cholecystitis 21 43.75

Incidence of PSI in relation to the clinical diagnosis of the 

gallbladder pre-operatively (N=48) 

Table-II 

Port site  Number of patients Percentage

Umbilical port 16 33.33

Epigastric port 9 18.75

Multiple ports 23 47.92

Incidence of PSI in different port sites (N=48) 

Table-IV
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Among the patients who showed no growth (20 patients) on 

C/S, 18 patients (37.5%) had granulomatous infection and 2 

specimens showed foreign body reactions. (Table-VII)

Discussion

Laparoscopic surgery has a tremendous positive impact on 

patients and the healthcare system because Patients have less 

pain, less morbidity and early return to their daily activities. 

The number of laparoscopic procedure continues to rise each 

year. But laparoscopic surgeries also have complications. 

Among them, Port site infection is a major concern. The rate of 

wound infection after laparoscopic cholecystectomy is lower 

because laparoscopic procedures are minimally invasive 

techniques and have less impact on the immune system than 

an open one.13 The incidence of port-site infection varies in 

different studies ranging from 2.4% to 6.7%.14,15 Incidence 

varies in different hospital settings. It may be due to 

differences in environment, population and sterilization 
technique which could be different from one hospital to 
another and there may be rapid turnover at the expense of 
adequate sterilization. 

Among 48 patients of PSI, 27(56.25%) suffered from Acute 
cholecystitis and 21(43.75%) suffered from chronic cholecystitis. 
In another study shows 65% of cases were suffering from acute 
condition and 35% were from chronic cholecystitis.16 This may 
be due to increased probability of perforation of gallbladder and 
spillage of bile, stones or pus as a result of difficult 
manipulation, tensely distended gallbladder with thickened 
oedematous wall.17 Inflammation makes laparoscopic 
cholecystectomy difficult. When inflammation extends to the 
porta-hepatis, great care must be taken in proceeding with 
operations, as normally thin minimally adhesive tissue that 
invests cystic duct and artery is markedly thickened and 
oedematous and may not readily be separated by usual blind 
dissection.18 In our study, 17(35.42%) patients had a history of 
spillage of bile or stones in the abdomen. Laparoscopic 
cholecystectomy is associated with spillage of gallstones in 5% 
to 40%18,19 of procedures and perforation of the gallbladder 

Presentation Number of patients Percentage

Pain  15 31.25

Pigmentation  9 18.75

discharge 48 100

Presentations (N=48) 

Table-IV

PSI Number of patients Percentage

Superficial infection 28 58.33

Deep site infection 20 41.67

Types of PSI (N=48) 

Table-VI

Micro-organisms Number of patients Percentage

Gram positive –  7 14.58

Staphylococcus aureus 

Gram -ve E. coli 21 43.75

No growth 20 41.67

Distribution of cases according to the isolated 

micro-organisms (N=48)  

Table-VII

Figure  1 : Port Site Infection (Epigastric Port)

Figure  2 : Port Site Infection (Umbilical Port)
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during surgery occur frequently at a rate of 10% to 40%20 and 
may occur secondary to traction applied by grasping forceps or 
because of electro-surgical thermal injury during removal of the 
gallbladder from its bed17. Escaped stones composed primarily 
of cholesterol pose little threat of infection, however, pigment 
stones frequently harbour viable bacteria and may potentially 
lead to subsequent infections if allowed to remain in the 
peritoneal cavity.17  But in our study, 31 patients (64.58) with PSI 
do not have a history of spillage. Port site infection was noticed 
in 9 patients (18.75%) in the epigastric port and 16 patients 
(33.33%) in the umbilical port and 23 patients (47.92%) at the 
multiple ports. Two studies reported about PSI in 27 patients 
who had undergone laparoscopic cholecystectomy and all of 
their gallbladders were extracted from the epigastric port5,21 
although all the infections were not at the epigastric port site. It 
was thought that due to the extraction of the gall bladder 
through a port, there is the seeding of microorganisms in the 
tract. But it may not be completely true in most cases because in 
our study highest incidence of PSI was in the umbilical port, 
whereas extraction of the gallbladder was from the epigastric 
port. Probably umbilical port is the most commonly affected 
port due to the huge load of local microbes harboring in the 
umbilicus which was not removed properly by antiseptic 
cleaning. However, using an endobag could prevent PSI further, 
which was shown in one study that had a higher incidence of 
PSI when endobags were not used (5.28%) compared to when 
endobags were used (0.2%).22 Recently sterile disposable ports 
are used that greatly help in reducing PSI.

Regarding presentation, all patients developed a discharge, 15 
patients (31.25%) complained of Pain and 9 patients (18.75%) 
had black pigmentation at the infected site. 

Most of the patients presented with PSI in our study had 
superficial infection (58.33%). Superficial infection is more 
common than deep infection reported by a study (87.7% for 
superficial infection compared with 13.3% for deep 
infection)15. The superficial PSI occurred within 7-10 days of 
the surgery. They were successfully managed by standard 
wound care and appropriate antibiotics. Among the total 
patients of 48, microorganisms were identified in 28 patients 
(58.33%). In 20 patients (41.67%), C/S showed no growth. Of 
the patients who showed no growth on C/S, 18 patients 
(37.5%) had caseating granulomatous infection and 2 
specimens showed foreign body reactions. Genexpert detects 
Mycobacterium Tuberculosis in 72.2% of cases (13/18). They 
got 4 drug regimens of anti TB and all got cured. Empirical 
treatment with ATT was given in the rest  5 cases which 
showed an overwhelming response. An article from India 
reported a series of eight cases of port site tuberculosis after 
laparoscopy caused by M. tuberculosis.23 In our study, 
tubercular infection is higher. 

Prevention of PSI is important. The endogenous source of 
infection cannot be avoided. But the incidence of PSIs after LS 
due to the endogenous cause can be reduced by using sterile 
endobag for specimen retrieval. The exogenous source of 
infection, however, is avoidable. A breach in sterilization 
protocol of laparoscopic instruments is the most common cause 
of PSI with atypical mycobacteria.24 The infection with atypical 

mycobacteria is usually limited to the laparoscopic procedure, 
as most laparoscopic instruments are not autoclavable because 
of the heat-sensitive outer insulation sheath. Moreover, as most 
of the laparoscopic instruments have multiple joints and 
crevices, where blood and tissue can accumulate. Frequent use 
of the instrument without optimal cleaning potentially results 
in contamination with organisms such as atypical 
mycobacteria. Endospores in the contaminated instrument get 
deposited in the subcutaneous tissue and germinate in three to 
four weeks to produce clinical signs and symptoms.25 

For prevention of PSI, the following recommendations are 
suggested26-29  i.e. (1) Use of disposable trocars and instruments, 
and adequate availability of properly sterilized reusable trocars 
to cover all the surgical procedures in a day;  (2) Use of 
autoclavable laparoscopic hand instruments;  (3) Use of 
instruments with good ergonomics, limited joints, and facility 
for proper cleaning of the debris collected in its crevices; (4) A 
proper cleaning of the instrument is best achieved by 
ultrasonic technology. Use of autoclaved water for cleaning 
the instruments after dismantling; (5) Proper guidelines 
should be followed regarding the concentration, contact time, 
and cycles of use for instrument sterilization with liquid 
sterilizing agents;  (6) Use of plasma sterilizer or ethylene 
oxide in between the consecutive surgery for instrument 
sterilization; (7) Avoiding inter-departmental sharing of 
instruments, such as using instruments used for gynecological 
or urological procedures; (8) Avoiding spillage of bile or gut 
content in the operative area or the port site; (9) Use of 
non-porous specimen retrieval bags for retrieving the 
specimen & (10) Thorough irrigation and cleaning of the port 
site before wound closure.

Conclusion

PSI, is a frustrating complication in laparoscopy, both for the 
patient as well as for the surgeon. Laparoscopic surgery 
demands a meticulous strategy regarding sterilization of 
laparoscopic instruments. The emerging tuberculous 
mycobacteria are a new threat to the surgical fraternity. The 
complication can be best avoided by strictly following the 
commandments of cleaning and sterilization of the 
laparoscopic instruments with  appropriate sterilizing agent.

References

1. Mehraj A ,  Naqvi MA,  Feroz SH,  Rasheed HU. Laparoscopic 
cholecystectomy: An audit of 500 patients. Journal of Ayub 
MedicalCollege Abbottabad.  2011; 23(4): 88-90.

2. Williams LF, Chapman WC, Bonau RA, Mcgee EC, Boyd 
RW, Jacobs JK. Comparison of laparoscopic cholecys- 
tectomy with open cholecystectomy in a single center. The 
American Journal of Surgery. 1993;165(4):459–65.

3. Ghata S, Dugar D, Mishra RK, Khetri R, Tim HT. Study of 
port site complications in laparoscopic surgeries. J Pharm 
Biomed Sci. 2015;05(02):134-8



BSMMU J 2021; 14(4): 99-103 103

4. Shindholimath VV, Seenu V, Parsad R, Chaudhry R, 
Kumar A. factors influencing wound infection following 
laparoscopic cholecystectomy. Trop Gastr. 2003; 24:90-2.

5. Karthik S, Augustine AJ, Shibumon MM, Pai MV. Analysis 
of laparoscopic port site complications: a descriptive 
study. J Min Access Surg. 2013; 9(2):59-64.

6. Ravindranath GG, Reddy SVRM. Laparoscopic port site 
complications: a study in a tertiary care centre. 
International Surg J. 2016; 3(3):1121-4.

7.  Kumar SS, Babu DK, Grace DR, Anpian JC, Bhaskar M. A 
study of port site infections in laparoscopic surgeries. J 
Dent Med Sci. 2015; 14(4):20-2.

8.  Sharma AK, Sharma R, Sharma S. Port site infection in 
laparoscopic surgeries-clinical study. Indian Med Gazette 
2013, 224-9.

9. Sriram BM. SRBs manual of surgery. New Delhi: Jaypee, 
The Health Sciences Publisher; 2016.

10. Horan TC ,  Gaynes RP,  Martone WJ,  Jarvis WR,  Emori 
TG. CDC definitions of nosocomial surgical site infections, 
1992: a modification of CDC definitions of surgical wound 
infections. American Journal of Infection Control.1992; 
20(5) : 271-4.

11. Williams NS, Bulstrode CJK, OConnell PR, Bailey H, Love 
RJMN. Bailey & Loves short practice of surgery. Boca 
Raton: CRC Press; 2018.

12. Sathesh-Kumar T,  Saklani A, Vinayagam R,   Blackett R. 
Spilled gall stones during laparoscopic cholecystectomy: a 
review of the literature. Postgraduate Medical Journal. 
2004;80(940):77–9. 

13. Holub Z. Impact of laparoscopic surgery on immune 
function. Clinical and Experimental Obstetrics & 
Gynecology. 2002; 29 (2) : 77-81.

14. Saud JD, Al-Hail MCA. Surgical site infection after 
laparoscopic cholecystectomy. Basrah Journal of Surgery  
2010;16: 119-21. 

15. Mir M,  Khursheed S,  Malik U, Bali B . Frequency and risk 
factor assessment of port-site infection after elective 
laparoscopic cholecystectomy in low-risk patients at a 
tertiary care hospital of Kashmir. The Internet Journal of 
Surgery. 2012;28(2) 

16. 16. Jan WA, Ali IS, Shah NA, Ghani A, Khan M, Khan AS. 
The frequency of port-site infection in laparoscopic 
cholecystectomies. Journal of Postgraduate Medical 
Institute (Peshawar-Pakistan). 2008; 22(1) : 66-70.

17. Zinner MJ. Maingot’s abdominal operations. 
McGraw-Hill Publications, 2009. p 1004-1006

18. Memon MA, Deeik RK, Maffi TR, Fitzgibbons RJ. The 
outcome of unretrieved gallstones in the peritoneal cavity 
during laparoscopic cholecystectomy. Surgical Endoscopy. 
1999;13(9):848–57.

19. Papasavas PK, Caushaj PF, Gagné DJ. Spilled Gallstones 
after Laparoscopic Cholecystectomy. Journal of 
Laparoendoscopic & Advanced Surgical Techniques. 
2002;12(5):383–6.

20. Brockmann J, Kocher T, Senninger N, Schürmann G. 
Complications due to gallstones lost during laparoscopic 
cholecystectomy. Surgical Endoscopy And Other 
Interventional Techniques. 2002;16(8):1226–32. 

21. Jan WA, Ali IS, Nadeem AS, Azra G, Mumtaz K, Abdus 
SK. The frequency of port site infection in laparoscopic 
cholecystectomies. JPMI. 2008; 22: 66-70.

22. Taj MN, Ikbal Y, Akbar Z. Frequency and prevention of 
laparoscopic port site infections. J Ayub Med Coll 
Abbottabad. 2012; 24: 197-199.

23. Ramesh H, Prakash K, Lekha V, Jacob G, Venugopal A, 
Venugopal B. Port-site tuberculosis after laparoscopy: 
report of eight cases. Surg Endosc. 2003; 17: 930-2 

24. Chaudhuri S, Sarkar D, Mukerji R. Diagnosis and 
management of atypical mycobacterial infection after 
laparoscopic surgery. Indian J Surg. 2010; 72: 438-42 

25. Duarte RS, Lourenço MC, Fonseca Lde S, Leão SC, 
Amorim Ede L, Rocha IL et al.  Epidemic of postsurgical 
infections caused by Mycobacterium massiliense. J Clin 
Microbiol. 2009; 47: 2149-55 

26. Rutala WA, Weber DJ. Disinfection and sterilization in 
health care facilities: what clinicians need to know. Clin 
Infect Dis. 2004; 39: 702-9 

27. Mukhopadhyay S, Basu D, Chakrabarti P. Characteri- 
zation of a porin from Mycobacterium smegmatis. J 
Bacteriol. 1997; 179: 6205-7 

28. Danilchanka O, Pavlenok M, Niederweis M. Role of 
porins for uptake of antibiotics by Mycobacterium 
smegmatis. Antimicrob Agents Chemother. 2008; 52: 
3127-34. 

29. Shah AK, Gambhir RP, Hazra N, Katoch R. Non 
tuberculous mycobacteria in surgical wounds- a rising 
cause of concern? Indian J Surg. 2010; 72: 206-10. 


