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Abstract

Background: The genera trend in general surgery for the
past 25 years has been the shift toward minimally-invasive a-
ternatives from conventional operations. Where feasible, lapa-
roscopic surgery is becoming the gold standard in the treatment
of many common pathologies. The benefits of laparoscopy
have been well documented, including decreased post-opera-
tive pain, decreased hospital length of stay, improved cosmesis,
and a quicker return to normal activity.

Aim of Sudy: To evaluate the incidence of occurrence of
port site hernia after most types of |aparoscopic surgery and
possible related risk factors and complications.

Patients and Methods: This prospective observational
study was conducted on 100 patients who underwent laparo-
scopic surgeries for different causes at Souad Kafafi University
Hospital, Misr University for Science and Technology during
the duration between January 2023 and September 2023. The
last patient to be operated on wasin March 2023 to be followed
up during the following six months.

Results: In our current study, 75% (3 cases out of 4) of
port site hernia cases had port site extension. Two cases had
umbilical port extension for specimen retrieval in laparosccopic
extended right hemicolecomy and |aparoscopic |eft hemicolec-
tomy. These two cases had diabetes mellitus, prolonged oper-
ative time (exceeding 3 hours) and post-operative seroma at
the umbilical port. One case had left iliac lateral port extension
for laparoscopic appendectomy for specimen retrieval and was
complicated with post-operative infection.

Conclusion: Port site herniais arare type of incisional her-
nia occurring at port sites after a laparoscopic surgery. Closure
of both the fascia and the peritoneum is performed if the orig-
inal incision is greater than 5mm. Risk factors leading to the
occurrence of post-laparoscopic port site hernia are still under
investigation but based on our findings, incidence of port site
herniawas significantly associated with older age, post-opera-
tive port site infection, Obese patients as identified by BMI and
prolonged operative time.
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Introduction

THE general trend in general surgery for the past 25
years has been the shift toward minimally-invasive
alternatives from conventional operations. Where
feasible, laparoscopic surgery is becoming the gold
standard in the treatment of many common pathol-
ogies. The benefits of laparoscopy have been well
documented, including decreased post-operative
pain, decreased hospital length of stay, improved
cosmesis, and a quicker return to normal activity [1].

Almost all general-surgical operations can be
performed laparoscopically. In comparison to an
abdominal approach, the minimally invasive access
offers several advantages, however, laparoscopy
can be associated with a number of approach-specif-
ic complications. The mgjority of them are related
to the laparoscopic entry [2].

As laparoscopic surgery advances, there till re-
mains the occurrence of port-site hernias. This can
have severe conseguences for the patient, including
needing further surgery such as bowel resection [3].

Port-site herniais an iatrogenic complication
with a documented incidence between 0.65% and
2.8%. However, the true incidence could be higher
because of delayed onset, asymptomatic nature, and
loss to follow-up. Port-site hernia could be further
complicated by incarceration or strangulation lead-
ing to commonly small bowel obstruction requiring
emergent surgical intervention, thusimposing signif-
icant financial and emotional burden to patients[4].

Port site hernia (PSH) is an incisional hernia
occurring at the trocar insertion sites after differ-
ent types of |aparoscopic surgeries. The hernias
occurred mostly at the umbilical port site after us-
ing 10 mm trocar. Major risk factors include obesi-
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ty, diabetes mellitus, female gender, use of 10mm
trocar, lengthy procedure, extension of entry site,
and wound infection. Closure of fascial defect is
supposed to reduce the incidence despite weak ev-
idence[5].

Port size remains one of the main risk factors for
PSH development, with most respondents closing
only 10- to 12-mm ports regardless of surgical vol-
ume or practice setting [6].

Incidence of PSH was high, athough few pa-
tients underwent incisional herniarepair. Most PSH
were observed in the umbilical Hasson trocar. Ef-
forts should be addressed to avoid PSH in the um-
bilical Hasson trocar [7].

Aim of the work:

The aim of our study isto detect the incidence
of occurrence of port site hernia after most types of
laparoscopic surgery and possible related risk fac-
tors and complications.

Patients and M ethods

This prospective observational study was con-
ducted on 100 patients who underwent |aparoscopic
surgeries for different causes at Souad Kafafi Uni-
versity Hospital, Misr University for Science and
technology during the duration between January
2023 and September 2023. The last patient to be
operated on wasin March 2023 to be followed-up
during the following six months.

Ethical considerations: All patientswerein-
formed about the study procedures and awritten
consent was obtained from each patient.

Patients:

Inclusion criteria: Age hetween 18-70 years.
Body massindex 20-45kg/m . All Types of laparo-
Scopic surgeries.

Exclusion criteria: Laparoscopic surgery for Pa-
ra-umbilical hernias. Patients with ventral hernias
before having laparoscopic surgery for other caus-
es. Patients underwent repair of ventral wall hernias
previously.

Methods:

The following data was collected from all stud-
ied cases:

Full history taking including: Sociodemograph-
ic data: Name, age, sex, occupation, residence,
special habits of medical or surgical importance.
History of chronic diseases: Diabetes mellitus, hy-
pertension, pulmonary diseases, cardiac diseases or
history of malignancy. History of previous ventral
hernias. Drug intake (e.g., Corticosteroids, Chemo-
therapy or Eltroxin).
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Preoperative clinical data including: Port site
examination. Presence of predisposing factors as:
Chronic coughing, constipation and/or straining.
BMI calculation (kg./m").

Surgical details: Type of surgery: Cholecystec-
tomy, appendectomy, bariatric surgery, colectomy,
nissen fundoplication (hiatal hernia), inguinal her-
niarepair, salpingectomy and adhesiolysis. Size of
ports: 5mm, 10mm, >10mm. Closure of the sheath
and peritoneum (Figs. 1-3) was done to al patients
using Polypropylene (prolene 2-0) sutures at ports
of 10mm. or more.

Fig. (1): Showing passing suture through one end of peritone-
um and sheath.

Fig. (2): Showing passing suture through the other end of peri-
toneum and sheath.

Fig. (3): Showing tying the knot over peritoneum and sheath.

Follow-up data: At first, the patients were re-
viewed three weeks postoperatively for evidence of
any surgical complications such as: (Wound infec-
tion, seroma or hematoma). Then, the patients were
re-assessed six months postoperatively for evidence
of any port site hernias. Assessment of the patients
was conducted both clinically and radiologicaly us-
ing Ultrasound.
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Satistical analysis and data interpretation:

Data analysis was performed by SPSS software,
version 25 (SPSS Inc., PASW statistics for windows
version 25. Chicago: SPSS Inc.). Qualitative data
were described using number and percent. Quanti-
tative data were described using mean + Standard
deviation for normally distributed data after testing
normality using Kolmogorov-Smirnov test. Sig-
nificance of the obtained results was judged at the
(<0.05) level. Chi-Square, Fischer exact test, Monte
Carlo tests were used to compare qualitative data
between groups as appropriate Student t-test was
used to compare 2 independent groups for normally
distributed data.

Results

Mean age of the studied cases was 32.33+£10.65
years ranging from 18 to 70 years. 35% of the cases
are males and 65% are females. Mean body massin-
dex of the studjed casesis 29.11+5.96 ranging from
20 to 44Kg/m".

6% of the studied cases had diabetes, 15% smok-
ers and 2% autoimmune disease including one case
rheumatoid arthritis and one case hypothyroidism.

51% of the studied cases underwent Lap Ap-
pendectomy, 39% L ap Cholecystectomy, 5% Lap
Sleeve Gastrectomy, 2% lap Nissen fundoplication
and 1% L ap Extended Right Hemicolectomy, 1%
Lap Left Hemicolectomy and 1% L ap Salpingecto-
my and adhesiolysis.

47% of the studied cases had Port site extension.
Site of the enlarged port is distributed as following;
36% Epigastric, 9% lateral and 2% Umbilical.

Mean operative time was 82.99+33.36 minutes
ranging from 35 to 224 minutes.

2% of the studied cases developed infection
(one at the left lateral port and the other one at the
umbilical port). 2% of the studied cases developed
seroma (both at the umbilical port). 4% of the stud-
ied cases developed port site hernia whereas 96%
of the studied cases did not develop port site hernia.
There were 4 cases that devel oped port site hernia, 3
of which developed the hernia at the umbilical port
site and one at the left lateral port site.

A satistically significant difference was found
between studied groups as regard age, presence
of diabetes, type of Operation done, higher mean
operative time, presence of postoperative com-
plications in the form of higher infection and se-
roma rate (p<0.05). There were 4 cases with port
site herniawith their mean age 42.75+15.48, 50%
males, mean body mass index was 33.25+4.57kg/
m . 3 cases were diabetic, one case had autoimmune
disease and one case was smoker. Of the studied
cases with port site hernia; 2 cases underwent Lap
Appendectomy, one case underwent Lap Extended
Right Hemicolectomy and one case underwent Lap
L eft Hemicolectomy. Mean operative duration was
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157.75+74.84 minutes. 2 cases developed postop-
erative infection and 2 cases devel oped seroma. Of
the studied cases with port site hernia; 3 cases had
port site extension.

Table (1): Sociodemographic characteristics of the studied

cases.
N=100 %
Age /years:
Mean + SD (min-max) 32.33+10.65 (18-70)
Sex:
Male 35 35.0
Female 65 65.0

Body mass index (kglmz):

Mean + SD (min-max) 29.11+5.96 (20-44)

Table (2): Distribution of the studied cases according to asso-
ciated comorbidities.

Comorbidities N=100 %
DM 6 6.0
Autoimmune disease 2 2.0
Smokers 15 15.0

Table (3): Distribution of the studied cases according to the
type of operation.

Operation done N=100 %
Lap Appendectomy 51 51.0
Lap Cholecystectomy 39 39.0
Lap Extended Right Hemicolectomy 1 1.0
Lap Nissen fundoplication 2 20
(Hiatus Hernia Repair)
Lap Left Hemicolectomy 1 1.0
Lap Salpingectomy and adhesiolysis 1 1.0
Lap Sleeve Gastrectomy 5 5.0

Table (4): Number and Site of port extension distribution
among studied cases.

N=100 %
Port extension number 47 47.0
Ste of Port extension:
Epigastric 36 36.0
Latera 9 9.0
Umbilical 2 2.0

Table (5): Operative time distribution among studied cases.

N=100 %

Operative time/ minutes:

Mean + SD 82.99+33.36 (35-224)

Table (6): Post-operative complications among studied cases.

Post-operative complications N %
Infection 2 2.0
Seroma 2 20
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Table (7): Distribution of the studied sociodemographic, clinical and operative characteristics ac-
cording to incidence of port site hernia

Patientswithno  Patients with Port

Port site hernia site hernia Test of significance
n=96 (%) n=4 (%)
Agelyears:
Mean £ SD 31.89+10.29 42.75+15.48 t=2.03
— 3
Sexc p=0.045
Male 63 (65.6) 2(50.0) FET=0.412
Female 33(34.9) 2(50.0) p=0.610
Body mass index (kg/mz) 28.93+5.97 33.25+4.57 t=1.43, p=0.157
Comorbidities:
DM 33D 3(75.0) FET=35.17, p<0.001*
Autoimmune disease 1(1.0) 1(25.0) FET=0,p=1.0
Smokers 14 (14.6) 1(25.0) FET=0.327, p=0.568

Table (8): Distribution of the type of operation, operative time, post-operative complications and port
site extension among studied groups with port site hernia.

Operation done:

Lap Appendectomy 49 (51) 2 (50) MC=49.96
Lap Cholecystectomy 39 (40.6) 0 p<0.001*
Lap Extended Right Hemicolectomy O 1(25)
Lap Hiatus Hernia Repair 2(21) 0
Lap Left Hemicolectomy 0 1(25)
Lap Salpingectomy and adhesiolysis 1 (1) 0
Lap Sleeve Gastrectomy 5(5.2) 0
Operative time/ minutes: t=5.13
Mean + SD 79.88£27.16 157.75+74.84  p=0.001*
Post-Operative complications:
Infection 0 2 (50) FET=48.98, p<0.001*
Seroma 0 2 (50) FET=48.98, p<0.001*
Hematoma 0 0 p=1.0
Port site extension:
-ve 52 (54.2) 1(25) FET=1.31
+ve 44 (45.8) 3(75) p=0.339
MC: Monte Carlo test. FET: Fisher exact test.  t: Student t-test.

Discussion

Despite the benefits of |aparoscopic surgery, it
can result in its own unique complications, such
as the formation of atrocar site hernia or port site
hernias, which have been reported when using
non-bladed trocars|8g].

Port site herniais an incisional hernia occurring
at the trocar insertion sites after different types of
laparoscopic surgeries Nofal et al. [5].

Port site herniais an iatrogenic complication
with a documented incidence between 0.65% and
2.8%. However, the true incidence could be higher
because of delayed onset, asymptomatic nature, and
loss to follow-up. Port site hernia could be further
complicated by incarceration or strangulation lead-
ing to small bowel obstruction requiring emergent

surgical intervention, thus imposing significant fi-
nancial and emotional burden to patients[9].

This current study aimed to evaluate the inci-
dence of occurrence of port site hernia after most
types of laparoscopic surgery and possible related
risk factors and complications. To obtain thisaim,
100 patients who underwent laparoscopic surgery at
Souad Kafafi University Hospital, Misr University
for Science and technology were enrolled.

In our study the mean operative time among
overall studied cases was 82.99+33.36 minutes
ranging from 35 to 224 minutes with 4 operations
out of 100 had a mean operative time of 157.75+74.8
minutes due to the type of operation itself. These 4
operations were laparoscopic extended right hem-
icolectomy, laparoscopic left hemicolectomy and
two laparoscopic appendectomy.
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In comparison to Sayed and Abu [10] study that
included 150 patients who underwent laparoscopic
cholecystectomy and laparoscopic appendectomy,
mean operative time was 52+3.2 minutes.

In comparison also Nofal et al. [5 study which
included 2930 patients who underwent laparoscopic
cholecystectomy were followed up for variable pe-
riods of time, the mean operative time was 41.8 min-
utes ranging between 20 and 120 minutes.

The presence of agreat variety of operations
performed in our current study contributes to the
significant difference in the mean operativetimein
comparison to previously mentioned studies (where
only laparoscopic appendectomy and cholecystec-
tomy were done).

In the current study port site hernia was reported
in 4% of studied cases.

In line with our study, Sayed and Abu [10] study
reported port site herniain 4% of patients.

On the contrary, lower incidence of port site her-
niawas reported in 0.20% of patientsin Nofal et al.
[5] study.

In Chatzimavroudis et al. [11] study, 0.94% of
patients presented port site hernia.

This may be contributed to performing only one
type of operation in the previous studies which was
laparoscopic cholecystectomy.

Whereas Comajuncosas et al. [12] reported a
remarkably high rate of port site hernia (25.9%)
following laparoscopic cholecystectomy, based on
the results of a prospective 3-year follow-up study.
Although significantly different from the results of
other studies, their results could be explained in two
ways: Firstly the authors had a long follow-up peri-
od (mean 46.8 months) in comparison to our study
(6 months follow-up period) and also in comparison
to Chatzimavroudis et al. [11] (one year follow-up
period) and secondly because they used ultrasound
to diagnose asymptomatic port site hernia.

Moreover, in Hernandez et al. [13] study that in-
cluded 241 patients undergoing |aparoscopic appen-
dectomy, the incidence of port site hernia after lap-
aroscopic appendectomy was 20.3%, al of which
were diagnosed via abdominal CT scan.

These differences can be attributed to different
follow-up durations in each study, which underlines
the importance of an adequate follow-up time and
denotes that afew cases of asymptomatic port site
hernia (especially in overweight and obese patients)
remain undiagnosed; therefore, the true incidence
of port site hernia may be considerably higher than
reported.
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In our current study 75% of cases with port site
hernia devel oped were at the umbilicus. This comes
along with Nofal et al. [5] who reported that two-
third of cases with hernia were reported at the um-
bilical port site after using 10 mm trocar.

In another study conducted by Coda et a. [14],
Port site hernia occurs primarily at the umbilical
trocar site because most trocars used in the umbili-
cusarelarge.

Trying to explain the higher prevalence of port
site hernia at the umbilical site, Helgstrand et al. [15]
proposed the theory that the fascia at the umbilicus
is not covered with amuscle layer and is, therefore,
more prone to hernia[15].

In our current study, there was more than one
significant factor that contributed to the devel op-
ment of port site hernia at the umbilical port in
75% of the herniated cases. Infection, seroma, port
site extension and presence of comorbidities like
diabetes mellitus, all contributed to occurrence of
port site hernia at the umbilical port. These risk
factors will be furthermore discussed in the follow-
ing discussion.

In the current study Patients who had port site
hernia were significantly older when compared to
patients who had no port site hernia (42.75+15.48
vs 31.89+10.29 years; p=0.045*%).

In agreement with our study, most of the port
site herniacasesin Sayed and Abu [10] study be-
longed to the older age groups.

Additionally, Hernandez et a. [13] study report-
ed age greater than 59 years as arisk factor for port
site hernia

Furthermore, Zhu et al. [16] reported that the rate
of port site herniawas significant higher in elder pa-
tients than in younger patients.

Additionally, the results of Karampinis et al.
(2019) meta-analysis revealed that parous women
older than 60 years may have unrecognized fascial
defects, which confer a higher risk of port site her-
nias after laparoscopic surgery, even in the absence
of incision manipulation or prolonged surgical du-
ration.

This can be contributed to the fact that with ag-
ing thereisloss of overall muscle mass and lack
of muscular protection of anterior abdominal wall
combined with weakness of abdominal wall with
old age, especialy if combined with other risk fac-
tor as diabetes and obesity.

In our study, no significant difference was re-
ported between studied groups regarding gender.

In contrast, Sayed and Abu [10] reported higher
femal e prevalence among port site hernia cases, the
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female prevalence was higher, and the male: female
ratio was 1:2.

Moreover, Nofal et al. [5] reported that female
gender was arisk factor for development of port site
hernia.

The difference can be attributed to smaller sam-
ple size in our study compared to the previously
mentioned studies.

In the current study, the prevalence of diabetes
mellitus among studied patients who had port site
herniawas significantly higher when compared to
patients who had no port site hernia (75% vs 3.1%;
p<0.001).

In accordance with our study, major risk factors
for port site herniain Nofal et a. [5] study included
diabetes mellitus.

In our current study, infection was reported in
2% of studied cases. The first one at the left iliac lat-
eral port and the second oneis at the umbilical port.
Both cases underwent |aparoscopic appendectomy.
Also in our study 2% of studied cases were report-
ed to have seroma. Both of them had seroma at the
umbilical port site after |aparoscopic extended right
hemicolectomy and left hemicolectomy.

In comparison to Sayed and Abu [10] where only
0.6% of cases had post-operative port site infection
and 1.3% had port site seroma.

In our current study, incidence of postoperative
infection among patients who had port site hernia
was higher when compared to patients who had no
port site hernia (50% vs 0%; p<0.001*).

In agreement with our finding, major risk factors
for port site herniain Nofal et a. [5] study included
wound infection.

Whereas Sayed and Abu [10] reported that port
site infection was a possible cause of port site hernia
in 16.7% among patients with port site hernia.

In our study, BMI among patients who had
port site hernia was higher when compared to pa-
tients who had no port site hernia (33.25+4.57 vs
28.93+5.97kg/m ; p=0.157). Y et the difference was
not significant.

This comes along with Nofal et al. [5] who re-
ported that obesity was amajor risk factors for port
site hernia.

Similarly, Hernandez et al. [13] study reported
obesity (BMI >30) as arisk factor for port site
hernia.

In addition, Chatzimavroudis et al. [11] identified
obesity as an independent risk factor for port site
hernia.
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Moreover, obesity has been identified by Julliard
et al. (171; Armananzas et al. [18] as asignificant risk
factor for port site hernia formation.

Additionally, Agabaet a. [19] aso demonstrated
that 83% of patients who developed port site hernias
classified as obese and 50% of these patients meet-
ing criteriafor morbid obesity.

In the current study, operative time among pa-
tients who had port site hernia was significantly pro-
longed when compared to patients who had no port
site hernia (157.75+74.84 vs 79.88+27.16 minutes,
p=0.001*).

In line with our finding, major risk factors for
port site herniain Nofal et al. [5 study included
lengthy procedure.

In addition, Nofal et a. (5] reported that the ear-
liest patient to present with port site herniawas the
patient who presented acutely and had the longest
operative time.

In our current study, 75% (3 cases out of 4) of
port site hernia cases had port site extension. Two
cases had umbilical port extension for specimen
retrieval in laparosccopic extended right hemicole-
comy and laparoscopic left hemicolectomy. These
two cases had diabetes mellitus, prolonged oper-
ative time (exceeding 3 hours) and post-operative
seroma at the umbilical port. One case had left iliac
lateral port extension for |aparoscopic appendecto-
my for specimen retrieval and was complicated with
post-operative infection.

Conclusion:

Port site herniais arare type of incisional hernia
occurring at port sites after alaparoscopic surgery.
Closure of both the fascia and the peritoneum is per-
formed if the original incision is greater than 5mm.
Risk factors leading to the occurrence of post-lap-
aroscopic port site hernia are still under investiga-
tion but based on our findings, incidence of port site
hernia was significantly associated with older age,
post-operative port site infection, Obese patients as
identified by BMI and prolonged operative time.

References

1- BATESA.T. and DIVINO C.: Laparoscopic surgery in the
elderly: A review of the literature. Aging and disease, 6 (2):
149, 2015.

2- WATROWSKI R., KOSTOV S. and ALKATOUT I.: Com-
plications in laparoscopic and robotic-assisted surgery:
Definitions, classifications, incidence and risk factors—an
up-to-date review. Videosurgery and Other Miniinvasive
Techniques, 16 (3): 501-25, 2021.

3- RICHARDSY.: Port-site herniasin patients undergoing lap-
aroscopic and/or robotic surgery: Can they be prevented?.
Journal of Perioperative Practice, 17504589221094135,
2022.



Hisham A.M. Ahmed, et al.

4-

10.

11

12-

GUTIERREZ M., STUPARICH M., BEHBEHANI S. and
NAHASS.: Does closure of fascia, type, and location of
trocar influence occurrence of port site hernias? A literature
review. Surgical Endoscopy, 34: 5250-5258, 2020.

NOFAL M.N., YOUSEF A.J., HAMDAN F.F. and OUDAT
A.H.: Characteristics of trocar site hernia after laparoscop-
ic cholecystectomy. Scientific Reports, 10 (1): 2868, 2020.

WELLSA., GERMANOS G.J,, SALEMI J.L. and
MIKHAIL E.: Laparoscopic surgeons’ perspectives on risk
factors for and prophylaxis of trocar site hernias: A mul-
tispecialty national survey. JSLS: Journal of the Society of
L aparoendoscopic Surgeons, 23 (2), 2019.

CANO-VALDERRAMA O., PORRERO J.L., QUIROSE.,
BONACHIA O., CASTILLO M.J,, CERVANTESN., et
a.: Isonlay polypropylene mesh repair an available option
for incisional herniarepair? A retrospective cohort study.
The American Surgeon, 85 (2): 183-7, 2019.

SINGAL R., ZAMAN M., MITTAL A., SINGAL S,
SANDHU K. and MITTAL A.: No need of fasciaclosure
to reduce trocar site herniarate in laparoscopic surgery: A
prospective study of 200 non-obese patients. Gastroenter-
ol. Res,, 9: 70-73, 2016.

DE ALWISD., ADESA. and NANAYAKKARA P.: Lapa-
roscopic Port-Site Hernia: An Underrecognized latrogenic
Complication of Laparoscopic Surgery. Obstetrical & Gy-
necological Survey, 76 (12): 751-759, 2021.

Sayed M, Abu S (2023): Laparoscopic Port Site Hernia:
Incidence and Management of 150 Cases. SAS J Surg, 1,
1-5.

CHATZIMAVROUDIS G., PAPAZIOGASB., GALANIS
|., KOUTELIDAKISI., ATMATZIDIS S, EVANGELA-
TOSP,, et al.: Trocar site herniafollowing laparoscopic
cholecystectomy: A 10-year single center experience. Her-
nia, 21, 925-932, 2017.

COMAJUNCOSAS J., HERMOSO J,, GRISP., JMENO
J, ORBEAL R., VALLVERDU H., et a.: Risk factors for

13-

14-

15

16-

17-

18-

55

umbilical trocar site incisional herniain laparoscopic chol-
ecystectomy: A prospective 3-year follow-up study. The
American Journal of Surgery, 207 (1): 1-6, 2014.

HERNANDEZ SM., KISELAK E.A., ZIELONKA T.,
TUCKER S, BLATT M., PEREZ JM., et a.: Umbilica
Fascial Defects are Common and Predict Trocar Site Her-
nias After Laparoscopic Appendectomy. The American
Surgeon, 0003134821995063, 2021.

CODA A., BOSSOTTI M., FERRI F, MATTIO R,,
RAMELLINI G., POMA A., et al.: Incisional Herniaand
Facial Defect Following Laparoscopic Surgery. Surgical
Laparoscopy Endoscopy & Percutaneous Techniques, 9
(5): 348-52, 1999.

HELGSTRAND F., ROSENBERG J., KEHLET H. and
BISGAARD T.: Low risk of trocar site herniarepair 12
years after primary |aparoscopic surgery. Surg. Endosc.,
25: 3678-3682, 2011.

ZHUY.P, LIANG S, ZHU L., SUN Z.J. and LANG JH.:
Trocar-site hernia after gynecological laparoscopic sur-
gery: A 20-year, single-center experience. Chinese Medical
Journal, 132 (22): 2677-2683, 2019.

Julliard O., Hauters P., Possoz J., Malvaux P., Landenne J.,
Gherardi D.: Incisional hernia after single-incision laparo-
scopic cholecystectomy: incidence and predictive factors.
Surg. Endosc., 30: 4539-4543, 2016.

ARMANANZASL., RUIZ-TOVAR J,, ARROYO A,,
GARCIA-PECHE P., ARMANANZASE., DIEZ M., et a.:
Prophylactic mesh vs suture in the closure of the umbilical
trocar site after laparoscopic cholecystectomy in high-risk
patients for incisional hernia. A randomized clinical trial. J.
Am. Coll. Surg., 218: 960-968, 2014.

AGABA E., RAINVILLEH., IKEDILO O. and VEMU-
LAPALI P.: Incidence of port-siteincisional hernia after
single-incision laparoscopic surgery. JSLS, 18: 204-210,
2014.



56 Incidence of Port Site Hernia after Laparoscopic Surgery

UARL A [l cas Lo oo [pand| S5l alige (358 Cigis A
(e ladly SIS @udd

13l Jalge s UG Tl yall p 133 atine o ol LS 20 pipen 358 Sygim s ] Tdlall Lualpull s
cgalall S slaus i Sens d LG Lalyall (gl fas GAdye Ver Cagll lia Gdiatly Ll elaclally LLall
L2 5 LinglyiSally gl yme Tl
LS 5 350 bacugiey &L c¥Lall Ga /%0 Baw Vo (I VA o gl 53 L Vo, N0 £ TY, Y dgyall e¥Lall yac baiusio —
e 730 SIS Ll poll Gprasalall Blidpn s e Y o/ soaS £8 (1 Yo cra alyas 0,40 £ Y8, VY Ly yall ¥Lall o sl
NV PRI ||
Jlatt o e Lall ya 70 addy o Uit b Lyt Llaygall Jlaft df Lougyull ¥ Lall e 7Y ol lall Ll yull i -
alall Glaall 35 p3laay e¥Lall e /Y gty LB Suall paeal e¥Lall e 70 eraidly LA Lusgall 55050
7N UL 5Ll s gl dins Jlati wal 7% ;LISIG 3 elall (o lgall 4 tan Jlafi ¥ e¥Lall e 7 auddy o LG
UL e lEladl] L3Ls st 3LSE Jlaki ol
oyl UL 250 e gt Laad gyl o3 g okl ¥ Lall oya alpall LSS 2 sa g posast 76V Jimad 3
AR A N  ARK S YZE o TS R R
S YYE 1Yo gy gl B YT, YU AY, 48 Zuygyull o¥lall Lialall Lie3ll 5ull baugia gl —
Al a7\ b rilag SYLall Ga 7Y L gy (I aill e o lyadl JRall pigas Fidll &igan o3 —
(0 pgaal Gl Gadll d s a g lEe wie Bigale S Liw 5T G38l Go Ggilas Gudll a1 oK —
53 pgaal Gl il a2 e L5 e (338 o (ugilan Gadll (il cps Lanpall Dalaall uas - sall el Lo il —
G e Ggilas ol cpdll a2 Ml & lhe (e (338 (o gilas Guill (pudbl ops panall TS 550 S —
(B30 ol gl il on b0 e B, LG Bgale JS gl (35 (a (ysilas il bkl o Ayl Be il —
i Liaaall o gyl SRl iges 3B Sypim «yraall psd g oS JS s Laii e 33001 Bipim S (g bile i aad el 1l
Al yal Aghll 8 bl pundl LES 5 3500 Lgdsya3



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

