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Abstract 
Background: Introduction of laparoscopic surgery was a revolution in the field of surgery. Despite many 

benefits, the technique is associated with certain complications including port site infection. Port site infection, 

although less common is annoying both for the surgeon and the patient, and cripple the benefits of minimally 

invasive surgery. Port site infection not only increases the economic burden, pain and hospital stay of patient 

but also harm the reputation of the attending surgeon and hospital. Unfortunately, there is a reflection that 

antibiotics can solve the situation leading to misuse of antibiotics and evolution of multi drug resistant strains of 

microorganisms.  

Methods: This observational study carried by the Department of General Surgery at MaldaMadical College 

Hospital, Malda, West Bengal over a period of 3 years (July 2014 to June 2017). The study was carried out in 

200 patients who underwent laparoscopic cholecystectomy by our team. Age, gender, operation duration and 

operative findings were evaluated regarding port site infections.  

Aim:To study the frequency of port-site infection (PSI) and their magnitude, planning adequate management 

and to recommend the measures to prevent them in future.  

Results: In the current study, 200 patients including 122 females (61%) and 78 males (39%) were operated. A 

total of 19 Patients (9.5%) had port site infection. Infection was seen in 8 male patients (42%) and 11 female 

patients (58%). Age range was 16-72 years. Most common port involved was epigastric, which developed 

infection in 7 patients (77.77%), followed by umbilical port which got infected in 5 patient (26.31%) , both 

epigastric and umbilical port infected in 3 patients (33.33%) and last all four ports got infected in 4 patients 

(22.04). Gall bladder was extracted through epigastric port site in 180 patients (90%) and through umbilical 

port site in 20 patients (10%).All cases were superficial wound infections and all are under controlled by 

conservative and surgical management. 

Conclusion: Laparoscopic cholecystectomy is associated with a low risk of Port Site Infection, which in most 

cases is only superficial and responds to local measures. Infection is most commonly seen at port site through 

which gall bladder was extracted  
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I. Introduction 
Skin is a natural barrier against infection

[1]
, so any surgical wound can be a potential source of infection 

since it will cause a break in the continuity of the epithelium and this can lead to a postoperative infection. The 

goal of modern wound care has shifted from prevention of infection to timely restoration of the body to its 

previous state of normal form and function. It is this very goal that has leads to the development of laparoscopic 

surgery. Laparoscopic surgery has come a long way to be integrated into to the mainstream field of surgery. The 

advantages offered by laparoscopic surgery are vast, like decreased postoperative pain, quicker return to normal 

activity, and less post-operative complications
 [2]

. It is probably because of a smaller incision, faster 

mobilization, early giving of nutrition, reduction of post-operative and better preservation of immune system 

function with a limited inflammatory response to tissue injury. It has been observed that metabolic 

complications due to surgical injury are less in laparoscopic surgery as compared to open surgery. However, 

laparoscopic surgery is associated with unique complications related to gaining access to the peritoneal cavity. 

Port site infection is an infrequent complication. Sometimes these infections become protracted and recurrent 

and pose a dilemma for the surgeon and become distressing for the patients. 

Since port site infections have not been given much attention in the medical literature, the objective of 

this study is to assess the influence and determine the association of laparoscopic surgery and port site infection.   
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The surgical infection is defined as, “infection which occurs within 30 days of the surgicalprocedure.” The 

centre for Disease Control (CDC), USA, classifies surgical site infections into three categories.  

1. Superficial (skin and subcutaneous tissue).  

2. Deep (fascia and muscles.) 

3. Organ/Space.   

 

In this context, a port site infection (PSI) is defined as an infection of the skin and subcutaneous tissue 

at the site of ports created during laparoscopic cholecystectomy which discharges purulent material 

spontaneously or is opened to drain the same by the surgeon. Organisms have to be isolated from an area of 

infection, and the surroundings show typical signs of inflammation like pain, redness, swelling, etc. The wound 

infection rates fell dramatically after the advent of antibiotics. It has been observed that metabolic response to 

surgery is less after a laparoscopic surgery than open surgery. The fact that laparoscopic surgeries are associated 

with fewer surgical site infections (SSI’s) intuitively makes sense as laparoscopy access ports are short in length 

and only a fraction of the length of incision used in open laparotomy. The elective laparoscopic approach has a 

low risk of infection, but many surgeons still use prophylactic antibiotics
 [3]

.  

For safer surgery on the target organ and to have control on its vascular supply the surgeon has to make 

an incision large enough to provide the clear view of the target organ as well as its blood supply. The wound 

sustains additional trauma from retractors, whether metallic or human. The operative wound is cause for 

morbidity including pain, bleeding, wound infections, nerve entrapment, and herniation
 [4]

. The post-operative 

pain at the wound site precludes the patient from early mobility and deep respiration especially true for upper 

abdominal incision.  

In laparoscopic surgery, the creation of pneumoperitoneum is essential for establishing a working space 

in which surgeon has to access the target organ and its blood supply. The pneumoperitoneum is created by the 

insufflation of carbon dioxide gas in the peritoneal cavity and lifting the abdominal wall gently with force being 

diffuse and evenly distributed resulting in minimal trauma to the abdominal wall 
[5,6]

. The patient experiences 

less pain and other wound-related complications. Even when there is port site infection, it is far less in severity 

and easily controlled by local means in the majority of cases. Wound disruption and herniation are far less if the 

Z technique is used during insertion of trocar and cannula and if proper port site closure is employed primarily 

in 10mm port sites. 

The causative organisms are generally those which more prevalent in institute e.g. Staph aureus, E. 

coli. These types of infections are easily treated with antibiotics which are most commonly prescribed in the 

Institute. Atypical mycobacteria have been reported at the port site in the literature. They are collectively 

indicated as M.Fortuitum complex. Primary or secondary anti-tubercular treatment is required in such cases 
[7,8]

. 

Few refractory cases required debridement and excision of sinus tract followed by anti-tubercular or 

antibacterial treatment 
[9]

. This study will evaluate the incidence of superficial port site infections in patients 

undergoing planned laparoscopic cholecystectomies. 

 

II. Material And Methods 
This prospective study was conductedin the Department of General Surgery at MaldaMadical College 

Hospital, Malda, West Bengal over a period of 3 years (July 2014 to June 2017). Approval from the hospital 

ethical committee was obtained. All the patients with symptomatic gallstones were admitted through outdoor 

department, their age range was between 20-72 years.   

Exclusion criteria:Patients with age < 20 years, acute pancreatitis, choledocholithiasis, skin infections, 

pregnancy, past history of peritonitis, bleeding disorders and the laparoscopic procedure converted to open were 

excluded from the study. Procedure was discussed in detail with the patient and written informed consent was 

obtained. All the patients were admitted to surgical ward a day before surgery. The third generation hospital 

supply antibiotic (ceftriaxone 1gm) usually given via I.V route. First dose at the time of induction of anaesthesia 

and rest after the surgery. The patients were monitored for port site infection using standard National 

Nosocomial Infections Surveillance (NNIS) System definitions given by the Centres for Disease Control and 

Prevention (CDC). 

Operative technique: All the patients were operated under General anaesthesia. After painting with 

Povidone-iodine solution (from the nipple line to the mid-thigh) and draping, a 1.5-cm longitudinal incision was 

made at the inferior aspect of the umbilicus, then deepened through the subcutaneous fat to the anterior rectus 

sheath for open umbilical port. A Kocher clamp was used to grasp the reflection of the linea alba onto the 

umbilicus and elevate it. A 1cm longitudinal incision was made in the Linea Alba with a No. 11 blade. The 

peritoneum was elevated between two straight clamps and incised so as to afford safe entry into the abdominal 

cavity. A 10-mm blunt trocar was placed into the abdominal cavity, and pneumoperitoneum created. The 

laparoscope was white-balanced and advanced into the abdominal cavity. A 1.2-cm incision is made three 

fingerbreadths below the xiphoid process and deepened into the subcutaneous fat. A 10-mm trocar was 
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advanced into the abdominal cavity under direct vision in the direction of the gallbladder through the abdominal 

wall, with care to enter just to the right of the falciform ligament. The table was then adjusted to place the 

patient in a reverse Trendelenburg position with the right side up to allow the small bowel and colon to fall 

away from the operative field. The optimal position for lateral 5- mm ports were chosen by the surgeon and the 

lateral skin incisions were made, and two 5-mm trocars were advanced into the peritoneal cavity under direct 

vision. Calot’s triangle was identified and all the areolar tissue was removed identifying cystic duct and artery 

clearly. Both the structures were clipped and cut separately. Cholecystectomy was completed using mono polar 

diathermy with L-hook and haemostasis rechecked and secured. Gall bladder was extracted from epigastric or 

umbilical port site depending upon surgeon’s choice. Pouch for gallbladder was not used in any case. The ports 

were removed under direct vision. The fascia was closed at the umbilical port by using vicrylno-2/0 (polyglactin 

910 manufactured by Ethicon) sutures. All the skin incisions were closed using Ethilonno-2/0 (non absorbable 

nylon). The drain was removed and patients were discharged on 2
nd

 to 3rd postoperative day. Port sites were 

evaluated clinically for infection on day 7
th

to 8
th

after surgery and wound infections were dealt with local washes 

with Normal Saline and surgical dressings without antibiotic ointment. Stitches were removed after 7 days of 

surgery usually. All patients were followed for a period of at least 2months. 

 

III. Aim 
To study the incidence of port-site infection (PSI) and their magnitude, planning adequate management 

and to recommend the measures to prevent them in future in our tertiary health care centre in a rural setup.  

 

IV. Results 
In our study laparoscopic cholecystectomy was performed in 200 patients, which included 122 females 

(61%) and 78 males (39%). Their age range was between 20- 72years. Out of these 200 patients 19 (9.5%)of 

patients developed port site infection. The patients who developed wound infections includes 11 females and 8 

males (chart 1).38 persons (19%) out of our study cases were diabetic and 6 persons developed port infections. 

Most common port site involved was epigarstric port, which developed infection in 7 patients (77.77%), 

followed by umbilical port which got infected in 5 patients (26.31%). Gall bladder was extracted through 

epigastric port site in 180 patients (90%) and through umbilical port site in 20 patients (10%). both epigastric 

and umbilical port infected in 3 patients (33.33%) and lastly all four ports got infected in 4 patients (22.04) 

(chart 2).  Out of the 20 patients who developed port site infection, gallbladder was perforated while extraction 

in 6 cases (30%). Out of these 19 patients who developed wound infection, 3 (15.78%) patients had operative 

findings of (acute cholecystitis)empyema Gall Balder and 3 patients (15.78%) had thick walled gallbladder. Rest 

other patients 13 (68.42%) had chronic cholecystitis (chart 3). All gall bladder specimen send for histo-

pathological examination and luckily no malignancy detected out of these 200 patients. All cases were 

superficial wound infections and all are under controlled by conservative and surgical management. 

 

 
Chart 1 
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Chart 2 

 

 
Chart 3 

 

 
Pic 1. Epigastric and Umbilical Port Infection 
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Pic 2. Only Umbilical Port Infection 

 

 
Pic 3. All four Ports Infection 

 

V. Discussion 
No surgical wound is completely immune to infections

[10]
. Despite the advances in the fields of 

antimicrobial agents, sterilization techniques, surgical techniques, and operating room ventilation, PSIs still 

prevail
 [11]

. Wound infection is the most common complication of almost every open surgery. Same applies to 

laparoscopic surgery. Although laparoscopic surgeries have less incidence of port site infections
 [12]

, still they 

can produce undesirable effects and increase morbidity. Laparoscopic cholecystectomy is now performed 

commonly throughout the world and it has been accepted as safe out-patient’sprocedure
 [13]

. The frequency of 

port site infections observed in our study was 9.5%. A comparative results of various study shown in table 

below. 

 

Studies showing frequency of port site infection following laparoscopic cholecystectomy 
No. Ref. Year of publication Type of study Total number of 

patients 

Frequency of 

infection 

1 Karthik et al[14] 2013 Prospective 570 10 (1.8%) 

2 Mir et al[15] 2013 Prospective 675 45 (6.7%) 

3 Yanni et al[16] 2013 Prospective 100 4 (4%) 

4 Taj et al[17] 2012 Observational 492 27 (5.48%) 

5 Yi et al[18] 2012 NA 400 11 (2.75%) 

6 Triantafyllidis et 

al[19] 

2009 Retrospective 1009 14 (1.39%) 
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7 Chuang et al[20] 2004 NA 420 6 (1.4%) 

8 Shindholimath et 
al[21] 

2003 Prospective 113 7 (6.3%) 

9 den Hoed et al[22] 1998 Prospective 189 10 (5.3%) 

 

The higher incidence of port site infections in our study may be due to the use of reusablemetalic ports. 

as the cost of disposable ports for every case is not affordable by the patient nor by the hospital.  All instruments 

are re-used frequently after sterilization in CIDEX (CIDEX-OPA Solution, containing 0.55% ortho-

phthalaldehyde, is a fast and effective way to high level disinfect a wide range ofendoscopes and other semi-

critical devices)at least 3 to 4 case per OT-day. In our study, most common port site affected by infection was 

epigastric port site (77.77%), followed by umbilical port which got infected (26.31%). Similar predominance of 

epigastric port site infection was noted by Jan et al10 and Hamzagaolu et al13. But studies conducted by Colizza 

et al12 and Tocchi et al14 have shown that PSI is more common at the umbilical port site. Increased incidence 

of infection affecting epigastric over umbilical port site was due to repeated extraction of gall bladder through 

epigastric port site. On reviewing the cases with port site infection, acute cholecystitis was the most common 

operative finding (i.e., 15.78%) followed by thick walled gall bladder (15.78%). Tocchi et al14 have also 

reported higher incidence of port site infection in cases of acute cholecystitis. 

Poor skin hygiene and malnutrition are another most frequent cause of operative wound infection. In 

our set up, the patients come from very poor socio economic status and most of them are suffering malnutrition 

and unhealthy skin. We also observe that the surgeries which taken long time, the chance of port infection also 

increased. The another culprit for PSI is diabetes. The patients suffering from long duration of diabetes and 

irregular medication, their  chance of port infection also very high and invariable their gall balder was 

contracted and thick walled and also taken long time for surgery.38 persons (19%) out of our study cases were 

diabetic. 6 diabeticpatients out of total 19 patients (31.58%) developed port infections in our study. 

 

VI. Conclusion 
With innovation of minimal invasive surgery (MIS) the port site infection (PSI) is a burden in health 

care system, and still on and off patients do develop port site infection, which not only disturbs the patient, but 

also agitates the operating surgeons, because it not just increases the duration of recovery but also increase the 

cost. We feel it can be reduced by adopting strict antiseptic measure, with no compromise on sterilization or by 

using disposable instruments and almost always tight glycaemic control for diabetic patients. 
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