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Introduction:
To this date, laparoscopy remains one of the 
greatest achievements in the fi eld of surgery.1-3 
Rapid recovery, reduced post-operative pain, 
fewer complications and cosmetically accept-
able scars are few of its noteworthy benefi ts.2,3 

Prof Dr Erich Muhe of Germany (1985) and 
Mouret of France (1987); the pioneer surgeons 
to perform a laparoscopic cholecystectomy, laid 
the foundation of modern surgical practice.4,5

Laparoscopic cholecystectomy begins with 
gaining access to the peritoneal cavity by the cre-

ation of pneumo-peritoneum.6,7 It is this crucial 
step which is fraught with complications, some 
of which may be life-threatening.1-2,7-9 Th e two 
most common methods of primary port (cam-
era port) insertion for peritoneal entry are the 
closed technique by Verres needle and the open 
or Hasson technique through an infra-umbilical 
or supra-umbilical incision. Th e former is rou-
tinely practiced and favoured by surgeons world-
wide despite it’s high rate of associated compli-
cations.7,9-12 A consensus is yet to be established 
as to which is the more superior method.7,13

Abstract
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In our study we report the outcomes of a modi-
fi ed open technique which utilizes the umbilical 
cicatrix for primary (camera) port insertion. Th e 
aim of our study was to analyze the safety and 
effi  cacy of this novel technique. 

Operational defi nations:
1. Modifi ed open technique: A surgical tech-

nique in which the primary trocar for the 
camera port is introduced through the um-
bilicus for the creation of pneumoperito-
neum in laparoscopic cholecystectomy.6,10

2. Intra-operative Complications: Injury 
caused by trocar to the bowel or blood ves-
sels at the time of surgery presenting as per-
forated gut and hematoma respectively in 
the fi rst 24 hours aft er surgery.

3. Post-operative complications: Th e umbi-
licus will be observed for port site infec-
tion and port site hernia at 2 weeks and 6 
months follow up respectively. 

• Port site infection is defi ned as “incisional” 
Surgical Site Infection (SSI) which may be 
superfi cial; involving only skin and subcu-
taneous tissue or deep; involving fascia and 
muscle occurring within 30 days of surgery 
according to standard National Nosocomial 
Infections Surveillance (NNIS) System 
defi nitions given by the Centers for Disease 
Control and Prevention (CDC).15

• Port Site Hernia is defi ned as the develop-
ment of an incisional hernia at the cannula 
insertion site and is of the late onset type 
presenting many months aft er surgery.5

Materials and Methods:
Th is descriptive observational study consisted 

of 197 patients who underwent laparoscopic 
cholecystectomy for symptomatic, uncompli-
cated cholelithiasis. Th ey were operated by a 
single surgeon over a period of two years from 
January 2016 to December 2017. Patients with 
a previous history of lower midline laparotomy 
and those in whom laparoscopic cholecystecto-
my was converted to open were excluded from 
the study. All patients underwent conventional 
four-port laparoscopic cholecystectomy with 
application of the modifi ed open technique of 
camera port insertion i.e. camera port inserted 
through umbilicus.

Aft er the induction of anesthesia and proper po-
sitioning of the patient, the abdominal wall was 
prepared and draped. Th e umbilicus was me-
ticulously cleaned with 10% povodine. Th e base 
of the umbilicus was grasped with a towel clip 
and by means of upward traction, the abdomi-
nal wall was lift ed, thus everting and stretching 
the umbilicus.(fi gure-1) A small transverse in-
cision with a 15mm blade was made within the 
scar of the umbilicus followed by cutt ing of the 
taut umbilical fascia.(fi gure-2) By means of an 
artery forceps, deep dissection was done under 
direct vision until the peritoneum became vis-
ible, which was then carefully breached with the 
artery forceps, whilst upward traction was be-
ing applied on the skin of the abdominal wall, 
thus ensuring that bowel and omentum were 
out of harm’s way. A 10mm port with trocar was 
then inserted through the opening created in 
the umbilicus and pneumoperitoneum  estab-
lished. (fi gure-3) Th e port was fi xed with Vicryl 
2/0 suture. At the end of the surgery, the defect 
was closed with prolene 2/0 and integrity of the 
umbilical tissue was restored. Th e wound was 
dressed with antiseptic dressing.

Outcomes were defi ned in terms of intra-oper-

Figure 1: Figure 2: Figure 3:
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ative complications such as vascular and bowel 
injury at the time of port insertion and post-op-
erative complications including port site infec-
tion and umbilical port site hernia at 10 days and 
6 months follow up respectively. Findings were 
recorded on a structured proforma. Results were 
analysed using SPSS version 22. Frequencies 
were calculated for categorical variables while 
mean and standard deviation were calculated for 
continuous variables.

Resaults:
Out of 197 patients, three cases (3/197) were 
converted to open cholecystectomy. Th e rea-
son for conversion was dense adhesions in the 
Calot’s triangle leading to diffi  cult dissection in 
two cases and bleeding from the gall bladder bed 
in the third case. Nine cases (9/197) did not 
come for follow up. Th ese 12 patients were ex-
cluded from the study. Out of the remainder 185 
cases, two-thirds of the population was females 
(134; 72%) and one-third males (51;28%). All 
patients were adults between the ages 20-65 
years with a mean age of 42.51±7.86 SD. Aver-
age time taken for trocar insertion at the um-
bilical port was 1-2 minutes. No intra-operative 
complications (major vascular and visceral in-
jury) were observed in the fi rst 24 hours aft er 
surgery. Two cases (1.08%) of umbilical port-
site infection were observed at 10 days follow up 
which resolved with empiricial oral antibiotics 
and regular wound wash. A single case of port 
site hernia (0.54%) was observed at 6 months 
follow up which was corrected surgically. 

Discussion:
Th e utilization of the umbilical scar for the in-
sertion of the primary (camera) port is a simple 
and safe technique. Th e basis of the technique 
lies in the anatomy and embryology of the um-
bilicus.6 Th e umbilicus is the site of att achment 
of the umbilical cord; the main connection be-
tween the mother and the baby during intrauter-
ine life. With the physiological herniation of the 
gut loops, the umbilical defect closes to form a 
narrow umbilical ring.14 At the umbilicus, the 
peritoneum and the linea alba are fused together 
forming a single layer, making this area the thin-

nest part of the anterior abdominal wall. Th is ex-
plains the easy and rapid insertion of the trocar 
as was noted in our study.6,14

Furthermore, the scanty subcutaneous tissue 
and absence of muscle at the umbilicus14 along 
with the presence of the umbilical stalk (a tough 
structure connecting the umbilicus to the linea 
alba and composed of obliterated umbilical 
vessels and urachus) make this area a relatively 
avascular zone;1,6,10 hence the reduced incidence 
of vascular injury upon primary trocar insertion.                            
No such complication was noted in our study. In 
the technique we described, continuous upward 
traction at the umbilicus with subsequent eleva-
tion of the abdominal wall while introducing the 
trocar, is itself a safety maneuver as it protects 
the underlying bowel from inadvertent injury.6,10

Literature is studded with comparisons done 
between the Verres technique and the Open 
Hassons technique of umbilical port insertion 
in terms of intra-operative complications.6 A re-
view published in the British Journal of Surgery 
reported rates of visceral and vascular injury to 
be 0.083% and 0.075% in the Verres technique 
and 0.048% and zero in the open technique 
respectively, thus establishing that the open 
method is safer to practice.12 Similarly, in a meta 
analysis of 760,890 closed laparoscopy cases and 
22,465 open laparoscopy cases, the incidence of 
vascular and bowel complications were reported 
to be 0.44% and 0.7% in the closed laparoscopy 
group and 0% and 0.5% in the open laparoscopy 
group respectively concluding that the Hasson 
technique should be used for primary port in-
sertion.7 We also utilized the open method but 
modifi ed it to trans-umbilical instead of supra or 
infra-umbilical insertion with favourable results. 

In the context of complications related to the 
umbilical port, studies reveal that the umbilical 
port-site is less favoured by surgeons as it is a 
source of infection14 owing to its rich microbial 
fl ora18 and a site for post-operative hernia forma-
tion.2,3,20 In a study of 570 patients, out of the 3% 
who had port-site complications, 47% of them 
involved the umbilical port with port site infec-
tion being the commonest (10 cases; 5 in um-
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bilical port) and hernia (1 case) being the rarest 
of complications.2 In another study, umbilical 
port-site infection in cholecystectomy was re-
ported to be 9%.18

Limited evidence is available on the modifi ed 
open technique which we employed in our 
study as it is a new technique. In one study the 
transumbilical camera port insertion was per-
formed on 284 children showing no intra-op-
erative complications, a port site infection rate 
of 0.4% and hernia rate of 0.7%.14 Another study 
reported zero intra-operative complications, 
seven cases of umbilical sepsis and zero cases of 
port site hernia out of the 80 cases subjected to 
the modifi ed open technique.10 Yet in another 
study done on 811 consecutive patients who 
underwent laparoscopic cholecystectomy, no 
intra-operative complications were observed.6

We report an infection rate of 1.08% in our study 
which is comparable to literature where rates are 
reported to be <2%. In a local study, it was found 
that infection rates were more in the epigastric 
port as compared to the umbilical port, despite 
it being notorious for harbouring fl ora respon-
sible for infection.15,18 Th e causes of umbilical 
port site infection are multifactorial15 and can 
be addressed with proper preoperative steriliza-
tion techniques.11,14 In our study a single case 
(0.54%) of port site hernia was observed; which 
literature also describes as a rare complication 
of laparoscopic surgery as evident by a system-
atic review which reported an incidence of 1.7% 
(range 0.3% to 5.4)4 and a local study reporting 
a 1.1 % incidence of port site hernia.16

Th e umbilical cicatrix being burried, can easily 
conceal a surgical scar thus the trans-umbilical 
port insertion technique utilized in our study, 
had an added benefi t of being scar less as com-
pared to the infraumbilical and supraumbilical 
incision used in routine practice.14,16

Conclusion:
Th e modifi ed open technique of primary port 
insertion utilizing the umbilical cicatrix is a 
promising technique owing to its simplicity and 
ease of access. Th e technique has proven to be 

safer and more effi  cientt han the closed method 
(Verres needle) of creating pneumoperitoneum. 
Moreover, it leaves practically no scar. If strict 
sterilization techniques are followed and the 
wound closure properly done, the incidence of 
post-operative infection and hernia can also be 
avoided.   
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