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Abstract

Background: since acute appendicitis is the most common presenting
diseases in the surgical emergency departments, Appendectomy regarded
as a common emergency surgical procedure that is done by the surgeons in
the general surgery specialty. The complication of an incisional hernia
development after open appendectomy is rare, found in about 0.12% of the
appendectomy operations; interstitial type of incisional hernia
complication following open appendectomy surgery is extremely rare
condition, small number of reports found to deal with the incisional hernia
development at the site of appendectomy in a range of (0.4-0.7%).
Objective: To assess the incidence of incisional hernia following open
appendectomy in Erbil province — Kurdistan region- Irag.

Patients and Methods: This retrospective study involved 598 cases
between the period of first of July 2015 to 30th of April 2020, the cases
presented with features of acute appendicitis, after admission and
complete history taking, surgical intervention (open appendectomy) has
been done for all of them, follow up for the diagnosis of the post
appendectomy incisional hernia development done throughout revising the
files and ID s of the patients and contacting them or their close relatives
via personal mobile numbers, others re-consulted us for any operation site
discomforts, any patient with suspicion of operation site problems asked to
return to the outpatient surgical room for follow up and excluding or
confirmation of operation site incisional hernia. The patients followed up
for about 2-3 years after the operation days and contacting period with the
patients or their close relatives to exclude incisional hernia development at
open appendectomy site took about 6 months.

Results: Out of 598 cases included in this retrospective study, 286 cases
were male and 312 cases were female, the ages ranged between 5 and 91
years old with a mean and Standard Deviation (SD) 24.13, the age group of
up to 10 years old included 13 cases, 2nd decade age group included 258
cases, while the third age group (21 — 30 years old) was included 167 cases.
Risk factors for development of incisional hernia assessed among all cases,
56.85% of all cases had at least one of the risk factors and the remaining
43.15% devoid of any risk factors, the risk factors distributed among
constipation (19.4%), pregnancy among female patients (18.9%), followed
by diabetes mellitus, chronic cough and heavy working occupations (4.85%
4.52% and 3.34% respectively), and BPH and anemia with other
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immunocompromised risk factors made only about 5.8%, only three patients
(0.5%) developed incisional hernia after open appendectomy.

Conclusion: Post open appendectomy incisional hernia is rare in patients
without risk factors of wound dehiscence, with minimizing the risk factors
of incisional hernia and wound dehiscence, the incidence of open
appendectomy wound incisional hernia can be minimized to lowest rate.
Keywords: Post appendectomy incisional hernia, appendectomy site hernia,
hernia after open appendectomy

Introduction

The pain of Acute Appendicitis typically
begins as a generalized or peri-umbilical
abdominal pain that may radiates to the right
lower part of the abdomen and mostly
followed by nausea and /or vomiting
anorexia, and fever [1]. Ultrasound scan of
the Abdomen for the diagnosis of this
emergency condition as a standard imaging
study now well accepted worldwide, because
it has high specificity and Sensitivity [2].
Any age groups of the human being can be
affected by Acute appendicitis, but often
affects the populations in their second and
third decades of their lives [3], since acute
appendicitis is the most common presenting
diseases in the surgical emergency
departments, Appendectomy regarded as
common emergency surgical procedures that
is done by the surgeons in the general surgery

department [4]. Incisional hernia
development after open appendectomy is
rare, found in about 0.12% of the

appendectomy operations [5]; interstitial type
of incisional hernia complication following
open appendectomy surgery is extremely rare
condition [6], small number of reports found
to deal with the incisional hernia
development at the site of appendectomy in a
range of (0.4-0.7%) [7], meanwhile the
development of An incisional hernia after
abdominal operations in general is one of the
most common surgical complication, with an
approximate rate of 35% [8].

Attention has been drawn for the first time
in 1911 for the development of the inguinal
hernia. on the right side following
appendectomy  procedure with  drained
wound, many of these patients had not only
hernia on right inguinal region but associated
appendectomy scar site hernia observed as
well.  They found that there is clear
Correlation between the development of
inguinal hernia following appendectomy
procedure and the weakness of the abdominal
wall because of the injury to the hypogastric
nerve and ilio-inguinal nerve [9].

In spite of the surgical technique
development, surgical instruments and
materials advancement, incisional hernia still
is a significant complication after any
abdominal operation [10]. The incidence of
incisional  hernia  development  after
abdominal operation is generally estimated to
be about 10% [11], the incisional hernia after
abdominal surgeries will happen within the
first five years after the operation; however
this complication may develop after this
period [12].

Many factors has been implicated for the
development of Incisional hernia after open
appendectomy, such as: diabetes, obesity,
female gender, advanced age, smoking,
peritonitis, abscess, or phlegmon as the cause
of the first operation, seroma or wound
infection [13], technical factors such as the
use of the interrupted suture technique for
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closing the aponeurotic layer and the use of
catgut suture materials for suturing the
aponeurosis [14, 15].

The cause of incisional hernia development
after appendectomy procedure through
gridiron muscle-splitting technique is mostly
due to wound infection in severely inflamed
or gangrenous appendicitis with or without
perforation and is associated with local
purulent peritonitis [16]. Another cause of the
development of such commplication is the
placement of drain through the incision site
and tying the suture materials with tension
while suturing the wound in the muscles of
internal oblique and transverse abdominis
causing muscle necrosis [6].

Two types of hernia may happen following
open appendectomy procedure, the more
common one is the hernia passing throughout
all abdominal wall layers,while less common
type is the interstitial hernia in which the
defect is in the transverse abdominis and
internal oblique muscle but the hernia will
not pass through the aponeurotic layer of the
external oblique muscle which is intact[6],
this type of the incisional hernia is usually
not diagnosed easily and often missed, this
necessitate high index of suspicion , imaging
studies such as ultrasound scan and
sometimes CT scan as well [17].

As far as there is weakness of the fascia of
the abdominal wall created by the herniation,
Primary repair of such types of hernia is
challenging, effective repair can be done via
the use of synthetic mesh [18].

There are some surgical methods to close
the abdominal wall defect: intraperitoneal
onlay mesh (IPOM), IPOM-plus (when the
mesh put after suturing the fascial defect),
transabdominal preperitoneal (TAPP) repair
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technique, or intracorporeal suturing of the
defect [19-21]. There is no ideal choice
between the mentioned techniques; hence,
the knowledge of a wide range of surgical
methods applied by surgeons of various skill
levels is the ideal solution. Surgeon’s choice
is mostly depends on the size of the hernia
defect. for the incisional hernias larger than
15 cm defect the laparoscopic approach is
challenging, with a high complication rate as
a result for these patients’ open hernia repair
techniques (the onlay, sub-lay
(retromuscular), or inlay methods) are best
ulternatives [22,23]. For repairing smaller
defects, laparoscopic procedures could be
considered. Furthermore, when the hernia
defect is less than 2 cm, the study [21]
revealed that hernia defect suturing without
the use of mesh is safe and feasible with low
recurrence rate as well (4.1%).
Patients and Methods

This retrospective  study involved 598
cases between the period of first of July 2015
to 30" of April 2020, the cases taken from
east Erbil emergency hospital where
presented with different features of acute
appendicitis, after admission the names, ages
genders, addresses, occupations, religions
and phone numbers of them were taken as a
part of basic history taking, they followed up
with conservative management for several
hours for the preparation of operation,
surgical intervention has been done for all of
them, those patients who respond to
conservative treatments and discharged with
medications and those who refused the
operation to be done in our hospital for any
cause ( either chose laparoscopic intervention
or consulted their own surgeons outside our
hospital) excluded from the study, our
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interventions were open appendectomy via
classical ~ Gridiron incision, specimens
removed ranged between mild inflammation
, appendicular mucocele and severely and
gangrenous appendix with perforation and
pelvic abscess, after the operation again
follow up done for them in surgical wards for
a period of 12 — 24 hours, hence complete
history of past medical chronic diseases such
as anemia, chronic cough, chronic
constipation, benign prostatic hyperplasia
BPH, other causes of wound dehiscence as
diabetes, obesity, pregnancy status, heavy
weight lifting with drug history and past
surgical history taken, most of the cases
discharged with uneventful post-operative
period with providing instruction for oral
intake, post-operative medication usage, and
outpatient follow up with appointments for
stich removal and wound checking, follow up
for the diagnosis of the post appendectomy
incisional  hernia  development  done
throughout revising the files and ID s of the
patients and contacting them via personal
mobile numbers (those not answered also
excluded in the study) for any discomfort,
swelling , bulge and lump feeling at the
operation sites, others re-consulted us for any
operation site discomforts, any patient with
suspicion of operation site problems asked to
return to the outpatient surgical room for
follow up and clinical examination with
sending relevant and necessary investigations
for  excluding or  confirming the
appendectomy site status including, seroma,
hematoma, foreign bodies and hernia, the
follow up and period of observing the
development of incisional hernia was ranged
between 2-3 years after the operation and the
contacting period with the patients or their
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close relatives took a period of about 6
months.

Statistical Analysis

Data entry for all the details of the ID of the
patients and calculating the data including
name, age, gender, address, occupations, date
of admission and date of operation, risk
factors for wound dehiscence, incisional
hernia and wound infection, done throughout
Microsoft Excel version 2010.

Results

Out of 598 cases included in this
retrospective study, 286 cases (47.83%) were
male and 312 cases ( 52.17%) were female
Figure (1), the ages ranged between 5 and 91
years old with a mean and  Standard
Deviation (SD) 24.13, the age group of less
than 10 years old included 13 (2.17%) cases
(9 male and 4 female), 2" decade of age
group included 258 (43.14%) cases, while the
third age group (21 — 30 years old) was
included 167 (27.93%) cases, 112 (18.73%)
of cases were among the age group of 31-40
years old, 41-50 years age group made about
5.18% of the total cases, meanwhile only 17
cases (2.84%) recorded among age groups
more than 50 years old Table (1), male cases
predominated only among the age group of
less than 10 years old (more than two third
vs. less than one third) , in contrast to all
other age groups where there is generally
slight predominance of female incidence
particularly among age groups of 41-50 and
51-60 where there is significant female
predominance (58.17% vs. 41.83%) and
(62.5% vs. 37.5%) respectively (figure 2),
risk factors for development of incisional
hernia assessed among all cases, 56.85% of
all cases had at least one of the risk factors
and the remaining 43.15% devoid of any risk
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factors, the risk factors distributed as follows:
constipation 19.4%, pregnancy among female
patients within 6 months 18.9%, followed by
diabetes mellitus, chronic cough and heavy
working occupations (4.85% ,4.52% and
3.34% respectively), and BPH and anemia
with other immunocompromised risk factors
made only about 5.8% Figure (3), only three
patients (0.5%) developed incisional hernia
after open appendectomy Figure (4), one of
them was 46 years old female, had past
medical history of diabetes mellitus and she
was obese (132 kg), operation done for her
and the intra operative finding was

gangrenous appendicitis, following discharge
after 24 hr with medical consultation for
diabetes control she returned back after 5
days to the casualty for huge discharge from
the wound site. The second case was 59 years
old male patient with history of benign
prostatic hyperplasia and refractory to
treatment, meanwhile the third case was
heavy smoker 42 years old male patient with
history of chronic cough, he had an
occupation of heavy worker, instruction
provided to give up smoking and consultation
done for treating the chronic cough.

Table (1): Distribution of the patients according to age groups

Age range Number (%) Male No. (%) | Female No. ( %)
up to 10 years 13(2.17) 9 (69.23) 4 (30.77)
11-20 years 258 (43.14) 125 (48.45) 133 (51.55)
21-30 years 167 (27.93) 78 (46.71) 89 (53.19)
31-40 years 112 (18.73) 54 (48.21) 58 (51.79)
41-50 years 31 (5.18) 13 (41.93) 18 (58.17)
51-60 years 8 (1.34) 3(37.5) 5 (62.5)
more than 60 9 (1.5 4 (44.44) 5 (55.66)
Total 598 (100.00) 286 (47.83) 312 (52.17)

sex distribution
H male
B female

Figure (1): Distribution of the patients according to the percentage of sex distribution
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H Male

20 A B Female
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up to 11-2021-3031-4041-5051-60 more
10 vyears years years years years than

years 60
years

Figure (2): Distribution of the patients according to age group and sex incidence of acute appendicitis.

E DM

B Pregnancy among f
M BPH among M

M chronic cough

B heavy worker

M constipation

@ anemia

W other Immune def.

Figure (3): Percentage of the risk factors of wound dehiscence and incisional hernia among the patients

M incisional hernia

H no inc. hernia

Figure (4): incidence of appendectomy wound incisional hernia among the patients

Discussion hospital in Erbil city, so the results cannot be

This study reported the clinical findings of ~ applied to all populations in other countries
those cases presented to our emergency or other cities in our country. Most of the
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cases were lraqis (with minority from Iran,
turkey, Lebanon and Syria) and very little
number of Indian, Bangla, and Philippine, so
the results may differ from other studies done

in other countries or among other
populations.
An epidemiological feature of acute

appendicitis is the marked incidence variation
according to sex and age, previous studies
that showed the highest incidence rate in
patients in their teens [24, 25 and 26] this
result is nearly the same as our study result
when more than 43% of the cases recorded
among this group Table (1). Other studies
showed that acute appendicitis can affect any
age groups, but it usually affects people aged
between 10 and 30 years [3], again this result
is very close to our results that showed more
than 71% of all cases belonging to the age
groups between 10 and 30 years old Table
Q). Male to female ratio of acute
appendicitis ranged from 2.2:1 to 3.3:1. This
result varied widely in our study which
showed nearly equal incidence in spite of
slightly female predominance (47.83 % male
vs. 52.17% female). In spite of several
studies that show declining the incidence of
appendicitis with increasing age [24, 27]
which is concordance with the result of our
study that showed only 17 cases (2.84%) of
the patients belonging to the age groups of
more than 50 years old recorded in our study
Table (1), however studies have showed an
increased incidence in the 60 year and above
population. For example, Roger et al.
reported rising the incidence of complications
of acute appendicitis particularly perforated
appendicitis in the 60 year and above
population for people of Asian or African
descent [28] in contrast to our study which
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revealed only 9 cases (1.5%) among all 598
cases belonging to the age group of more
than 60 years old, this may be due to
restricted capacities of our hospital in regards
to anesthetic and ICU with RCU issues to
deal with complicated surgical conditions and
those patients having multiple comorbidities,
hence they refused to do operation in our
hospital and they discharged on their
responsibilities to consult other surgeons and
to do the operation in private hospitals.
increased incidence in the 55-79-year-old
male population found in the study of Lee et
al. [25], meanwhile male and female among
the age group of more than 60 years old are
nearly equally affected in our study (4 cases
Vs. 5 cases) Figure (2) and Table (1).

Studies reported that Males have 1.4 times
higher incidence than females for presenting
the symptoms of acute appendicitis among all
age groups [29], this result has also
discrepancy with our study result that showed
the affection of acute appendicitis is nearly
equal in the incidence between two genders
in spite of slight female predominance
(52.17% Vs. 47.83%) Figure (1).

Found that teen age group In the United
States has the highest incidence of acute
appendicitis [30] this finding was also
observed in our study when the age group of
10-20 years old made up about 43.14% of the
total cases among the sample. Acute
Appendicitis is uncommon in extreme age
groups (below 5 years and above 50 years of
age)[31], other studies showed that Acute
Appendicitis is known to be the disease of
young age groups, and only 5-10% of cases
will occur among old age groups [32-34]
these results are also observed in our study
since only 2.17% of our cases were below
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age of 10 years, we think that one of the
reasons of our finding of low report of those
cases below 10 years is due to the presence of
another hospital in the city which is special
for  pediatric diseases and pediatric
operations, so most of the pediatric cases
may consult the emergency department of
that hospital where the operation done for
them by the pediatric surgeons, again in our
study only 1.5% of our cases were above 60
years old, however, the incidence of the
disease among this age group seems to be
increasing because of the recent rise in the
life expectancy [32-34] but this finding not
observed in our study it may be due to lack of
rise in life expectancy in our country.

In our study only we focused on the
development of post open appendectomy
incisional hernia as a complication of the
procedure with a result of only 0.5% of all
cases affection by this complication which is
very close to a median incidence of another
studies and reports which showed a range of
(0.4-0.7%) [7], other studies recorded only
0.12% affection rate of the incisional hernia
following open appendectomy procedure [5],
our explanation of the higher rate of the
complication in comparison to the mentioned
study is the presence of the factors related to
the patients themselves and disease factors
apart from the technical , theater and
surgeons factors since all 3 cases who
developed the complication had risk factors
for wound dehiscence and incisional hernia
formation  (particularly  intra-abdominal
hypertension and wound infection), apart
from the recorded three cases no other
incisional hernia recorded in our study,
interstitial type of incisional hernia after open
appendectomy procedures is extremely rare
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complication [6], this sub-type of the
incisional hernia not found in our study.
To our knowledge one of the main strong
points of our study is that it is the first study
done among Iraqgis patients about the post
open appendectomy incisional hernia, further
studies need in the future to determine the
main risk factors causing such hernia in order
to prevent their occurrence.
Conclusions

Post open appendectomy incisional hernia
IS rare in patients without risk factors of
wound dehiscence ,Through good pre-
operative preparation and post-operative
management of the patients in combination to
providing instruction to those post-operative
patients who have obvious risk factors of
wound dehiscence and incisional hernia, post
open appendectomy inguinal hernia can be
prevented or reduced to a minimum range.

Recommendations
To minimize the incidence of incisional

hernia at the surgical site of open
appendectomy, it is crucial to prevent or treat
the reversible risk factors of wound
dehiscence.

Source of funding: The current study was
funded by our charges with no any other
funding sources elsewhere.
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