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INTRODUCTION:
Ÿ Laparoscopic surgery involves the use of reusable metallic or 

disposable plastic trocars inserted through small skin incisions or 
ports made on the skin away from the site of surgery. This ports 
form the portal of entry to perform the surgical procedure by 
means of specially devised instruments and telescope. It has 
gained popularity due to better aesthesis, lesser pain, early 
ambulation and discharge from the hospital with early return to 
work, minimizing the nancial burden to the patient. This is 
because of the combination of advancement in technology with the 
increasing acceptance of MAS(Minimal access surgery) by 
patients, which has led to the expansion of the horizon of LS.

Ÿ LS, however, has its package of unique complications. One such 
complication, which is preventable although, is the port site 
infection (PSI). PSI soon erodes the advantages of LS, with the 
patient becoming worried with the indolent and nagging infection 
and losing condence on the operating surgeon.

Ÿ There occurs a signicant increase in the morbidity, hospital stay 
and nancial loss to the patient. The whole purpose of MAS to 
achieve utmost cosmesis is turned into an unsightly wound, and 
the quality of life of patients is seriously affected..

Ÿ PSI is a type of SSI but limited to LS.
Ÿ According to the denitions developed by the United States Centre 

for Disease Control (CDC), SSIs were categorized into[25]: (1) 
Supercial SSIs which involve skin and subcutaneous tissue; (2) 
Deep SSIs which involve fascia and muscle layers; and (3) 
Organ/Space SSIs.

Ÿ Wounds are classied as (as per CDC criteria for SSI 2015)[25]: 
(1) Clean (2) Clean- Contaminated; (3) Contaminated and (4) 
Dirty or Infected.

Ÿ Most of the surgical procedures done by laparoscopy belong to 
Classes 1 and 2 wounds. The human body hosts a variety of 
microbes which can cause infections. When the host systemic 
immunity is suppressed due to any disease, medications or 
disruptions of the integrity of the skin or mucous membranes 
secondary to surgical insult, patients' own commensal microbial 
ora may cause infection. The PSIs in LS manifest in the form of 
seropurulent discharge from the port sites with surrounding skin 
inammation or symptoms related to the organ/space infection.

MATERIALS AND METHODS
Ÿ A retrospective study was conducted by the Department of 

General Surgery of Narayan Medical College & Hospital, 
Jamuhar, Bihar. The study duration was from August 2019 to 
August 2022. Informed written consent forms were obtained from 
each patient before participation. Patients who underwent 
laparoscopic cholecystectomies during this period were included 
in our study. All the patients were given broad spectrum antibiotics 
(Ceftriaxone vial 1 g twice daily by intravenous infusion) at the 
induction of aesthesia.

Ÿ All operations were done by experienced surgeons, using four 
ports procedures, with reusable instruments; gallbladder was 
extracted from the epigastric port in all operations, without using 
retrieval bag. Sub-hepatic tube drain was used in most of the 
patients and removed next day after the operation. Stitches were 
removed 7th day postoperatively without the presence of 
infection. Swabs were taken for culture and sensitivity in all 

patients who developed PSI. Exploration under general 
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. Excisional biopsies for chronic discharging 
sinuses had been done and sent for histopathological studies & 
tissue samples examined for polymerase chain reaction (PCR).

Ÿ All patients responded well within six months of follow-up. 
Patient's whose operations were converted to open procedures and 
those with a history of chronic co-morbid conditions were 
excluded from the sample to minimize bias in the study. For the 
same reason, and to avoid iatrogenic complications of beginner 
surgeons, we collect the data of experienced surgeons who have 
good documentation and postoperative follow-up. Factors as 
gender, site of infected port, type of microorganism, acute versus 
chronic cholecystitis, type of infection (supercial or deep 
infection) and intraoperative spillage of stones, bile or pus were 
analyzed in our sample.

Ÿ The method of sterilization used in our sample was washing the 
instruments by ENZYM (50 cc/20 L), then rinse with tap water, 
nally emersion in Formalin or OPA for 30 minutes.

Ÿ All data were collected in preformed format and statistical analysis 
was done. The data was introduced in Microsoft excel. Descriptive 
analysis was done. Chi-square test was used to decide the 
signicance of the association between related variables. P ≤ 0.05 
was considered as statistically signicant.

RESULTS :
Ÿ A total of 60 patients were included in the nal analysis. The age 

range of the study participants was 24 to 67 years with a mean age 
of 44.6 years. Majority (45/60, 75%) of the patients were female. 
Acute cases were mostly kept under observation and conservative 
management. 14% cases (8/60) were operated in the acute phase. 
Spillage of bile, stones or pus is an important predictor of 
infection, such incidence was reported with 45/60 (75%) cases. 
Epigastric site infection (PSI) was reported in 38 patients, which 
constituted 63% of the study population while Umbilical port site 
infection was reported in 22 cases (37% of the population). All the 
factors known to predispose a person to infection have been 
checked for association and report has been shown in table 1. It 
was found that female gender, those operated in acute phase, 
spillage during surgery and site of port are important predictors of 
developing port site infection.

Table 1: Table showing association of various factors with 
development of PSI (N = 60)
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FACTOR. NO. OF CASES DEVELOPING 
PSI.

P VALUE

GENDER
Female.

45/60 < 0.05

Male. 15/60. < 0.05
CONDITION
Acute.

8/60. < 0.05

Chronic. 52/60 < 0.05
SPILLAGE
Yes.

17/60. < 0.05
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DISCUSSION:
Ÿ The rate of PSI after laparoscopic cholecystectomy is lower than 

that of open cholecystectomy because laparoscopic procedures are 
minimally invasive technique and have less impact on the immune 
system than an open one [12]. The differences among the three 
studies may be due to differences in environment, population and 
sterilization technique which could be different from hospital to 
another and there may be rapid turnover on the expense of 
adequate sterilization.

Ÿ In our study, we found the majority of patients underwent 
laparoscopic cholecystectomy were females, also most of our port 
site infection patients were females. This nding is in contrast to a 
previous study [14]. Also, perforation of gallbladder during 
operation was more in males than in females [15]. The explanation 
of this is not so clear but we can say that male gender tolerates more 
pain than female (by questioner). Our study patients operated 
during acute phase are more at risk to develop infection. This is 
similar to another study [7]. Both studies show the signicance of 
acute phase with PSI. This is due to increased probability of 
perforation of gallbladder and spillage of bile, stones, or pus as a 
result of difcult manipulation, tensely distended gallbladder with 
thickened oedematous wall [16]. As long as the inammation is 
limited to gallbladder, laparoscopic cholecystectomy is usually 
feasible. However, the inammation extends to the porta- hepatis, 
great care must be taken in proceeding with operations, as 
normally thin minimally adhesive tissue that invest cystic duct and 
artery is markedly thickened and oedematous and may not readily 
separated by usual blind dissection [17]..

Ÿ Laparoscopic cholecystectomy is associated with spillage of 
gallstones in 5% to 40% [11,17] of procedures and perforation of 
gallbladder during surgery occur frequently at a rate of 10% to 
40% [18] and may occur secondary to traction applied by grasping 
forceps or because of electro-surgical thermal injury during 
removal of the gallbladder from its bed [16]. Escaped stones 
composed primarily of cholesterol that 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 [16]. Spillage of bile, 
pus or stones which can be retained inside the abdomen or in the 
wound is highly associated with port site infection and abscess 
formation [16] which was statistically signicant in our study. 
Foreign body retained could be stones, clips, or parts of plastic 
sheath.

Ÿ Another study conducted over three years 2009-2012 show 
relation between port site infection and intraoperative spillage 
during laparoscopic cholecystectomy in 5.3% of perforated cases 
[19]. In our study, the percentage was higher maybe due to lack of 
usage of retrieval bag which prevent direct contact of port wound 
with the content of infected gallbladder. This may be due to the fact 
that the epigastric port is the site of gallbladder extraction 
therefore this port will be in direct contact with inamed 
gallbladder. Another study showed high association between 
epigastric port and infection [20] and in another study, shows 
surgical site infection in umbilical port more than epigastric port 
and this related to umbilical ora and gall bladder extraction 
through umbilicus in single port surgery [21] which indicates that 
site of gall bladder extraction was the most common site of PSI.

Risk factors for PSIs :
Ÿ A number of contributing factors are somewhat r e- sponsible for .

the emergence of postoperative PSIs.
Ÿ Antibiotics always may not be the answer to this problem. Thus, 

using them irrationally, as is often done will only result in the 
emergence of multidrug resistant microbes.

Ÿ Preoperative stay in hospital: Lilani et al[10] reported a signicant 
increase in the incidence of SSIs with preoperative stay of more 
than 2 d for open surgical procedures.

Ÿ Duration of operation: The study by Lilani et al[10] reported a nil 
infection rate in surgeries of less than 30 min duration. There was a 
signicant increase in SSIs for operations of prolonged duration 
for two hours or more.

Ÿ Other factors: Factors like surgery in acutely inamed organs 
adversely affect the rate of PSIs[20,22]. The risk of SSIs increases 

in patients with a history of nicotine or steroid usage, diabetes, 
malnutrition, long preoperative hospital stay, preoperative 
colonization of nares with Staphylococcus aureus, or 
perioperative blood transfusion[29,30].

Ÿ PSIs may depend upon the port through which the specimen is 
extracted. The infected specimen should be removed in an endobag in 
order to prevent wound infection and accidental spillage of contents or 
occult malignant cells. An improvised endobag can be prepared from a 
simple drain bag which is easy to make, cheap, readily available and 
disposable[17].

Microbial flora causing PSIs in LS :
Ÿ PSIs occur due to exposure of surgical wound to microbes which may 

be from an endogenous or exogenous source. The source of 
endogenous ora usually is from the patient's skin, mucous 
membranes or any of the viscera. The exogenous ora may be from any 
contaminated sources present in the sterile surgical eld including 
surgeon and team, instruments, room air, etc[31].

Ÿ PSIs are of two broad varieties based on the timing when they are 
present. The more common type manifests early, within a week of the 
surgical procedure. Gram positive or negative bacteria are the usual 
offending organisms which are contracted from the native skin or 
infected surgical site. They usually respond well to the commonly used 
antimicrobial agents. The other variety is caused by rapid growing 
atypical mycobacterium species, which has an incubation period of 3 to 
4 wk. They show a poor response to the usual antimicrobial agents[33].

Mycobacterial isolates: Several reports have established the role of rapid 
growing mycobacteria (RGM), particularly M. fortuitum and M. chelonae 

. which together have been termed as M. fortuitum-chelonae complex that is 
known to cause disease in humans as well as animals[36]. The endospores 
of this non- tuberculous mycobacterial (NTM) complex are usually 
considered saprophytes which colonize in sewage, soil and even tap water. 
This often cause localized skin infections 3-4 wk post-surgery[37,38]. The 
NTM complex can cause disseminated disease in immunosuppressive 
diseases. These atypical mycobacteria have a predilection to involve the 
skin and subcutaneous tissue. M. chelonae and M. abscessus have similar 
characteristics, and hence together were addressed as M. chelonae/ 
abscessus group. Vijayaraghavan et al[39] reported an outbreak of 
laparoscopic PSIs due to M. chelonae at their center. They had 145 PSIs in 
35 patients in a period of 6 wk. The contaminating source was found to be 
the water being used for washing instruments after chemical 
disinfection[39]. A series of eight cases of port site tuberculosis after 
laparoscopy was reported by Ramesh et al[40] from India, caused by M. 
tuberculosis..

Non-mycobacterial isolates:
Kownhar et al[34] reported supercial SSIs as the most common in both 
MAS and open surgical procedures, with Staphylococcus aureus as the 
most common isolate. They studied the SSIs and found various 
common bacteria isolated as Staphylococcus aureus (37%) and 
Pseudomonas aeruginosa (37%), followed by Klebsiella pneumonia 
(8%), Acinetobacter spp. (3.2%), Proteus spp. (4.8%), Escherichia coli 
(4.8%), Citrobacter freundii (1.6%), Edwardsiella tarda (1.6%) and 
Enterococcus faecalis (1.6%). Klebsiella sp. is the most common 
offending organism in deep SSIs irrespective of the surgical 
approach[34].

Extraction through endobag:
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No. 43/60. < 0.05
PORT SITE
Epigastric. 38/60. < 0.05
Umbilical. 22/60. < 0.05
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CONCLUSION:
Ÿ PSI, although infrequent, can be a frustrating complication in 

MAS, both for the patient as well as the operating surgeon. 
Leaving aside the bacterial causes, the emerging rapid growing 
multidrug resistant non-tub- erculous mycobacteria are a new 
threat to the surgical fraternity. Strictly abiding by the 
commandments of cleaning and sterilization of the laparoscopic 
instruments, with the appropriate sterilizing agent, the 
complication can be best avoided.

Ÿ This review is likely to aid in understanding the relevant studies 
regarding the appropriate management of PSIs in LS. All the cases 
of PSI, especially of the atypical mycobacterium should be 
notied to know the exact incidence, etiology and the sensitivity 
pattern to various antibiotics. Macrolides, quinolones and 
aminoglycosides do show promising activity against the atypical 
mycobacterium. Further research is needed to nd out appropriate 
guidelines for the diagnosis and treatment of this emerging 
problem.

Ten commandments for preventing PSI
(1) Use of disposable trocars and instruments, and adequate 

availability of properly sterilised 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; and

(10) Thorough irrigation and cleaning of the port site before wound 
closure.

REFERENCES:
1) Lei QC, Wang XY, Zheng HZ, Xia XF, Bi JC, Gao XJ, Li N. Laparoscopic Versus Open 

Colorectal Resection Within Fast Track Programs: An Update Meta-Analysis Based on 
Randomized Controlled Trials. J Clin Med Res 2015; 7: 594-601 [PMID: 26124904 
DOI: 10.14740/jocmr2177w]

2) Deng Y, Zhang Y, Guo TK. Laparoscopy-assisted versus open distal gastrectomy for 
early gastric cancer: A meta-analysis based on seven randomized controlled trials. Surg 
Oncol 2015; 24: 71-77 [PMID: 25791201 DOI: 10.1016/j.suronc.2015.02.003]

3) Mehrabi A, Hafezi M, Arvin J, Esmaeilzadeh M, Garoussi C, Emami G, Kössler-Ebs J, 
Müller- Stich BP, Büchler MW, Hackert T, Diener MK. A systematic review and meta-
analysis of laparoscopic versus open distal pancreatectomy for benign and malignant 
lesions of the pancreas: it's time to randomize. Surgery 2015; 157: 45-55 [PMID: 
25482464 DOI: 10.1016/j.surg.2014.06.081]

4) Bhave Chittawar P, Franik S, Pouwer AW, Farquhar C. Minimally invasive surgical 
techniques versus open myomectomy for uterine broids. Cochrane Database Syst Rev 
2014; 10: CD004638 [PMID: 25331441 DOI: 10.1002/14651858.CD004638.pub3]

5) Esposito C, St Peter SD, Escolino M, Juang D, Settimi A, Holcomb GW. Laparoscopic 
versus open inguinal hernia repair in pediatric patients: a systematic review. J 
Laparoendosc Adv Surg Tech A 2014; 24: 811-818 [PMID: 25299121 DOI: 
10.1089/lap.2014.0194]

6) Zacks SL, Sandler RS, Rutledge R, Brown RS. A population-based cohort study 
comparing laparoscopic cholecystectomy and open cholecystectomy. Am J 
Gastroenterol 2002; 97: 334-340 [PMID: 11866270]

7) Molloy D, Kaloo PD, Cooper M, Nguyen TV. Laparoscopic entry: a literature review 
and analysis of techniques and complications of primary port entry. Aust N Z J Obstet 
Gynaecol 2002; 42: 246-254 [PMID: 12230057]

8) Hamzaoglu I, Baca B, Böler DE, Polat E, Ozer Y. Is umbilical ora responsible for 
wound infection after laparoscopic surgery? Surg Laparosc Endosc Percutan Te  ch .

2004; 14: 263-267 [PMID: 15492655]
9) Francis NK, Mason J, Salib E, Allanby L, Messenger D, Allison AS, Smart NJ, Ockrim 

JB. Factors predicting 30-day readmission after laparoscopic colorectal cancer surgery 
within an enhanced recovery programme. Colorectal Dis 2015; 17: O148-O154 [PMID: 
25988303 DOI: 10.1111/codi.13002]

10) Lilani SP, Jangale N, Chowdhary A, Daver GB. Surgical site infection in clean and 
clean-contaminated cases. Indian J Med Microbiol 2005; 23: 249-252 [PMID: 
16327121]

11) Brill A, Ghosh K, Gunnarsson C, Rizzo J, Fullum T, Maxey C, Brossette S. The effects of 
laparoscopic cholecystectomy, hysterectomy, and appendectomy on nosocomial 
infection risks. Surg Endosc 2008; 22: 1112- 1118 [PMID: 18297345 DOI: 10.1007/ 
s00464-008-9815-1]

12) Richards C, Edwards J, Culver D, Emori TG, Tolson J, Gaynes R. Does using a 
laparoscopic approach to cholecystectomy decrease the risk of surgical site infection? 
Ann Surg 2003; 237: 358-362 [PMID: 12616119]

13) Redmond HP, Watson RW, Houghton T, Condron C, Watson RG, Bouchier-Hayes D. 
Immune function in patients undergoing open vs laparoscopic cholecystectomy. Arch 
Surg 1994; 129: 1240-1246 [PMID: 7986152 DOI: 10.1001/archsurg. 1994. 
01420360030003]

14) Karthik S, Augustine AJ, Shibumon MM, Pai MV. Analysis of laparoscopic port site 
complications: A descriptive study. J Minim Access Surg 2013; 9: 59-64 [PMID: 23741 
110 DOI: 10.4103/0972- 9941.110964]

15) Mir MA, Malik UY, Wani H, Bali BS. Prevalence, pattern, sensi- tivity and resistance to 
antibiotics of different bacteria isolated from port site infection in low risk patients after 
elective laparoscopic cholecystectomy for symptomatic cholelithiasis at tertiary care 
hospital of Kashmir. Int Wound J 2013; 10: 110- 113 [PMID: 22414004 DOI: 10.1111/j. 
1742-481X.2012.00963.x]

16) Yanni F, Mekhail P, Morris-Stiff G. A selective antibiotic prophylaxis policy for 
laparoscopic cholecystectomy is effective in minimising infective complications. Ann R 
Coll Surg Engl 2013; 95: 345-348 [PMID: 23838497 DOI: 10.1308/0035 88413 
X136299 60045959]

17) Taj MN, Iqbal Y, Akbar Z. Frequency and prevention of laparoscopic port site infection. 
J Ayub Med Coll Abbottabad 2012; 24: 197-199 [PMID: 24669653]

18) Yi F, Jin WS, Xiang DB, Sun GY, Huaguo D. Complications  of laparoscopic 
cholecystectomy and its prevention: a review and experience of 400 cases. 

.Hepatogastroenterology 2012; 59: 47-50 [PMID: 22260821 DOI: 10.5754/hge11232]
19) Triantafyllidis I, Nikoloudis N, Sapidis N, Chrissidou M, Kalaitsidou I, Chrissidis T. 

Complications of laparoscopic cholecystectomy: our experience in a district general 
hospital. Surg Laparosc Endosc Percutan Tech 2009; 19: 449-458 [PMID: 20027087 
DOI: 10.1097/SLE.0b013e3181bd8f6d]

20) Chuang SC, Lee KT, Chang WT, Wang SN, Kuo KK, Chen JS, Sheen PC. Risk factors 
for wound infection after cholecystectomy. J Formos Med Assoc 2004; 103: 607-612 
[PMID: 15340659]

21) Shindholimath VV, Seenu V, Parshad R, Chaudhry R, Kumar A. Factors inuencing 
wound infection following laparoscopic cholecystectomy. Trop Gastroenterol 2003; 24: 
90-92 [PMID: 14603831]

22) den Hoed PT, Boelhouwer RU, Veen HF, Hop WC, Bruining HA. Infections and 
bacteriological data after laparoscopic and open gallbladder surgery. J Hosp Infect 1998; 
39: 27-37 [PMID: 9617682]

23) Rubin RH. Surgical wound infection: epidemiology, pathogenesis, diagnosis and 
management. BMC Infect Dis 2006; 6: 171 [PMID: 17129369 DOI: 10.1186/1471-
2334-6-171]

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 13 | Issue - 02 | February - 2024

50 International Journal of Scientific Research



24) Horan TC, Andrus M, Dudeck MA. CDC/NHSN surveillance denition of health care-
associated infection and criteria for specic types of infections in the acute care setting. 
Am J Infect Control 2008; 36: 309-332 [PMID: 18538699 DOI: 10.1016/j. ajic. 
2008.03.002]

25) Centers for Disease Control and Prevention. The National Healthcare Safety Network 
(NHSN) Manual: Patient Safety Component Atlanta, GA: Division of Healthcare 
Quality Promotion, National Centerfor Emerging and Zoonotic Infections Diseases. 
Available from: URL: http://www.cdc.gov/nhsn/acute-care-hospital/ index.html

26) Stockley JM, Allen RM, Thomlinson DF, Constantine CE. A district general hospital's 
method of post- operative infection surveillance including post-discharge follow-up, 
developed over a ve-year period. J Hosp Infect 2001; 49: 48-54 [PMID: 11516186 
DOI: 10.1053/jhin.2001.1029]

27) Leblebicioglu H, Erben N, Rosenthal VD, Sener A, Uzun C, Senol G, Ersoz G, Demirdal 
T, Duygu F, Willke A, Sirmatel F, Oztoprak N, Koksal I, Oncul O, Gurbuz Y, Güçlü E, 
Turgut H, Yalcin AN, Ozdemir D, Kendirli T, Aslan T, Esen S, Ulger F, Dilek A, Yilmaz 
H, Sunbul M, Ozgunes I, Usluer G, Otkun M, Kaya A, Kuyucu N, Kaya Z, Meric M, 

. Azak E, Yýlmaz G, Kaya S, Ulusoy H , Haznedaroglu T, Gorenek L, Acar A, Tutuncu E, 
Karabay O, Kaya G, Sacar S, Sungurtekin H, Uğurcan D, Turhan O, Kaya S, Gumus E, 
Dursun O, Geyik MF, Şahin A, Erdogan S, Ince E, Karbuz A, Çiftçi E, Taşyapar N, 
Güneş M. Surgical site infection rates in 16 cities in Turkey: ndings of the International 
Nosocomial Infection Control Consortium (INICC). Am J Infect Control 2015; 43: 48-
52 [PMID: 25564124 DOI: 10.1016/j.ajic.2014.09.017]

28) Scott JD, Forrest A, Feuerstein S, Fitzpatrick P, Schentag JJ. Factors associated with 
postoperative infection. Infect Control Hosp Epidemiol 2001; 22: 347-351 [PMID: 1151 
9911 DOI: 10.1086/501911]

29) Owens CD, Stoessel K. Surgical site infections: epidemiology, microbiology and 
prevention. J Hosp Infect 2008; 70 Suppl 2: 3-10 [PMID: 19022115 DOI: 10.1016/ 
S0195- 6701(08)60017-1]

30) Boni L, Benevento A, Rovera F, Dionigi G, Di Giuseppe M, Bertoglio C, Dionigi R. 
Infective complications in laparoscopic surgery. Surg Infect (Larchmt) 2006; 7 Suppl 2: 
S109-S111 [PMID: 16895490 DOI: 10.1089/sur.2006.7.s2-109]

31) Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. Guideline for Prevention 
of Surgical Site Infection, 1999. Centers for Disease Control and Prevention (CDC) 
Hospital Infection Control Practices Advisory Committee. Am J Infect Control 1999; 
27: 97-132; quiz 133-134; discussion 96 [PMID: 10196487]

32) 32) Nichols RL. Surgical wound infection. Am J Med 1991; 91: 54S-64S [PMID: 
1928192]

33) Falkinham JO. Epidemiology of infection by nontuberculous mycobacteria. Clin 
Microbiol Rev 1996; 9: 177-215 [PMID: 8964035]

34) Kownhar H, Shankar EM, Vignesh R, Sekar R, Velu V, Rao UA. High isolation rate of 
Staphylococcus aureus from surgical site infections in an Indian hospital. J Antimicrob 
Chemother 2008; 61: 758-760 [PMID: 18199563 DOI: 10.1093/jac/dkm519]

35) Wolcott RD, Gontcharova V, Sun Y, Zischakau A, Dowd SE. Bacterial diversity in 
surgical site infections: not just aerobic cocci any more. J Wound Care 2009; 18: 317-
323 [PMID: 19862869 DOI: 10.12968/jowc.2009.18.8.43630]

36) Muthusami JC, Vyas FL, Mukundan U, Jesudason MR, Govil S, Jesudason SR. 
Mycobacterium fortuitum: an iatrogenic cause of soft tissue infection in surgery. ANZ J 
Surg 2004; 74: 662-666 [PMID: 15315567 DOI: 10.1111/j.1445-1433.2004.03018.x]

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 13 | Issue - 02 | February - 2024

International Journal of Scientific Research 51


