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Abstract

Aim: Minimally invasive hernia repair methods in which the hernia sac is not excised are applied frequently, bringing into question
the necessity of routine pathological examination when the hernia sac is excised. Here, we aim to discuss the pathology results and
unexpected histopathological findings of 437 sequential patients who underwent abdominal wall and inguinal hernia operation.
Materials and Metods: Patients who underwent hernia surgeries and had the hernia sac sent for histopathological examinations
at our hospital were retrospectively screened. Emergency and elective operated patients were included; hernia repairs without
pathologic examination were excluded from the study. Pathology results were categorized into two groups as expected findings and
unexpected findings.

Results: A total of 437 patients were included in the study. Of these patients, 259 (59.3%) were male and the mean age was 51+16
years. Expected pathological findings were 98.9% and unexpected pathological findings were 1.1%. Unexpected pathological findings
results were ranked according to frequency as follows: accessory adrenal cortex in two cases (0.4%), endometriosis in one (0.2%),
skin pseudo epithelial hyperplasia in one (0.2%), and colon wall in one (0.2%).

Conclusion: Histologically, unusual findings in hernia sacs were seen only in 1.1% and they were all benign. . For this reason, we think
that microscopic examination of adult hernia sac specimens, other than those that cannot be clearly demonstrated to be benign

macroscopically, unnecessarily increase the workload and cost.
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INTRODUCTION

During hernia operations, hernia sacs are routinely
excised and in hopes of detecting neoplasm sent for
pathological examination. However, some observers have
recommended that only macroscopic evaluation should
be routinely performed, with microscopic examination by
pathologists and its attendant time, labor and financial
costs reserved for cases where these is reasonable
need (1). In addition, due to this financial burden, there
are publications advocating sending the hernia sac to
pathology only at the surgeon's discretion (2). Minimally
invasive hernia repair methods are applied increasingly
frequently, and in these the hernia sac is not excised at all.
This situation has caused us to question the necessity of
routine pathological examination of the hernia sac.

In our clinic, we routinely send the hernia sac to the
pathology lab and leave the final decision to the
pathologist about whether to investigate further. There are
different clinics that routinely send the inguinal hernia sac

to the pathology department (3). The American College of
Pathology recommends that all adult hernia specimens
be sent to pathology but stipulate that microscopic
examination for the inguinal hernia sac may be left to the
discretion of the pathologist (4).

Here, we aimed to discuss the necessity of pathological
examination by evaluating the pathology results and
unexpected histopathological findings of 437 patients who
underwent abdominal wall and inguinal hernia repairs.

MATERIALS and METHODS

This study was approved by the Gaziantep University
Ethical Community (2020/175) and registered in an
international database (ClinicalTrials.gov NCT 04383249).
Consecutive patients who underwent hernia surgery
and had their hernia sac sent for histopathological
examination between January 2016 and February 2020
at our hospital was retrospectively screened. Emergency
and elective operated patients with primary or recurrent
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hernia were included; hernia repairs without pathologic
examinations were excluded from the study. Patients'
gender, age, operation notes, and pathology results were
analyzed. Pathology results were categorized into two
groups according to intraoperative macroscopic findings:
expected findings and unexpected findings. The expected
pathological findings group included: fibro adipose tissue
or inflammation, foreign-body reaction, hernia sac, lipoma,
omentum, foreign-body reaction to surgical meshes,
fibromuscular tissue, focal liver parenchyma, small
intestine, benign hyalinized nodule, and benign cystic
adipose tissue. The unexpected pathological findings
group included: accessory adrenal cortex, endometriosis,
pseudo epithelial hyperplasia, and colon wall. Quantitative
variables were expressed as mean * SD, median, min-
max, and interval. Qualitative variables were reported as
numbers and percentages (%).

RESULTS

A total of 437 patients were included in the study. The
mean age of the patients was 51 + 16 years. Of these
patients, 259 (59.3%) were male and 178 (40.7%) were
female; with a mean age was 49 + 17 in men and 52 + 13
in women. Abdominal wall hernia surgery was the most
common, in 223 patients (51%). Of these, 122 (28% of the
total cohort) had incisional hernia, 87 (20%) had umbilical
hernia, and epigastric hernia was noted in 14 patients
(3.2%). There were 214 (49%) patients who had surgery
for inguinal hernia; among these, indirect hernias were
detected in 212 (48.5% of the total cohort) and femoral
hernias in two patients (0.4%) (Table 1).

Table 2. Results of hernia sac's pathological examination

Table 1. Demographic characteristics of patients with pathological

examination of hernia sac

Patients Characteristics
Total Patient
Gender
Male
Female
Mean age
All the patients
Male
Female
Hernia Types
Abdominal Wall
Incisional hernia
Umbilical hernia
Epigastric hernia
Inguinal Herniler
Indirect inguinal hernia

Femoral hernia

Results (n(%), mean * SD)

437

259 (59.3%)
178 (40.7%)

51116
49+ 17
52+13

223/437 (51%)
122 (28%)
87 (20%)
14 (3.2%)
214/437 (49%)
212 (48.5%)
2 (0.4%)

SD: Standart deviation

Expected pathologies

Fibroadipose tissue

Fibroadipose tissue plus inflammation
Foreign body reaction

Hernia sac

Lipoma

Omentum

Mesh + foreign body reaction
Fibromuscular tissue

Focal liver parenchyma

intestine

Benign hyalinized nodule

Benign cystic adipose tissue
Unexpected pathologies

Accessory adrenal cortex
Endometriosis

Pseudoepithelial hyperplasia in the skin

Colon wall

Inguinal/Abdominal

137/97
30/69
0/24
13/9
18/2
7/10
0/8
3/1
0/1
0/1
1/0
1/0

2/0
1/0
0/1
1/0
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432/437 (98.9%)

234 (53.5%)
99 (22.6%)
24 (5.5%)
22 (5%)
20 (4.6%)
17 (3.9%)

1(0.2%)
5/437 (1.1%)
2(0.4%)
1(0.2%)
1(0.2%)
1(0.2%)
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There were 432 (98.9%) patients with pathological findings
categorized as expected, ranked according to frequency
as follows: fibro adipose tissue 234 (53.5%), inflammation
with fibro adipose tissue 99 (22.6%), foreign-body reaction
24 (5.5%), hernia sac 22 (5%), lipoma 20 (4.6%), omentum
17 (3.9%), foreign-body reaction plus mesh 8 (1.8%),
fibromuscular tissue 4 (0.9%), and single findings of focal
liver parenchyma (0.2%), small intestine (0.2%), benign
hyalinized nodule (0.2%), and benign cystic adipose tissue
(0.2%). There were 5 (1.1%) patients with unexpected
pathological findings were ranked according to frequency
as follows: two patients had accessory adrenal cortex
(0.4%) in sac while, endometriosis, skin pseudo epithelial
hyperplasia, and colon wall was found 1 patient each.

Of these unexpected pathological findings, only that of
pseudoepithelial hyperplasia in the skin was detected in
the abdominal hernia sac, while others were detected in
the inguinal hernia sac (Table 2).

There were 40 patients (9.1%) who required emergency
surgery due to incarceration. Emergency surgery was
needed in 22 (55%) patients with incisional hernia and
least frequently in epigastric hernia (2 patients, 5%).
The majority of incarceration tissue types observed in
pathology were of the small intestine (18 patients, 45%),
and colon was the least, in two cases (5%). Data from three
patients related to incarcerated tissue were not available
(Table 3).

Table 3. Distribution of patients who underwent emergency hernia repair

Incarcerated tissue Incisional Inguinal
Small intestine 12 4
Omentum 8 4

n/a = 3
Colon %) ;
Total 22 (55%) 11 (27.5%)
DISCUSSION

The hernia has two key components. The first is the defect
and is related to the size and localization of the defect in
the fascia. The second is the hernia sac and protrusion
of the peritoneum from the defect. The hernia sac may
be empty or may contain tissue of any organs from the
intraperitoneal region (5). In our study, the tissues that
were thought to be excised together due to their tight
adhesion to the hernia sac were included in the expected
findings group because they were noticed macroscopically
intraoperatively. These were findings such as focal liver
parenchyma, small intestine, lipoma, omentum, and
mesh. In a female patient who was operated on due to
incarcerated inguinal hernia in emergency conditions, the
finding of the colon wall was not known until the pathology
was reported, so it was considered an unexpected result.

The incidence which was quoted to be 3-8% in previous
study, strangulation frequency and hospitalization time
of the inguinal hernia, all increase with age (6). Incision
hernias are an iatrogenic form of hernia, and approximately
17% were performed due to incarceration (7,8). In our
study, 40 patients (9.1%) had emergency surgery due to
incarceration and 55% of these patients were incisional
hernias. Epigastric hernia was detected in two (5%)
patients and was the least common incarceration. The
majority of the incarcerated tissues in the hernia sacs
consisted of small intestine and the minority colon in 18
(45%) and two (5%) patients, respectively.

In a survey of pediatric surgeons, the vast majority of
participants declared that they never send excised tissue
to the pathology department and recommended routine
pathological examination if institutional necessity (9).

Umbilical Epigastric Total
2 - 18 (45%)
3 2 17 (42.5%)
= = 3(7.5%)
- - 2 (5%)
5(12.5%) 2 (5%) 40

Abnormal pathological findings were present in only 3%
of pathology results of patients under 18 years of age
who underwent surgery for inguinal hernia and hydrocele.
They suggested that pathological examination should not
be used in routine, and because of its high cost and low
likelihood of abnormal pathological findings, should be
done only in cases of high clinical suspicion (10).

Many studies argue that routine evaluation of the pediatric
hernia sac is unnecessary because the likelihood of
unexpected pathology results is low (11,12). While
some centers do not recommend a routine microscopic
examination in inguinal hernias in adults, they do
recommend them for abdominal wall hernias (13,14). The
expected pathologies in the 437 hernia sacs examined
in this study constituted 98.9% of the results and were
similar to rates reported in the literature.

There is some risk that the body may perceive the polymer
structure of the material used in hernia operations as a
foreign body. Heavy weight meshes may cause a latent
acute inflammatory reaction; in contrast, lightweight
meshes can cause a chronic inflammatory reaction. This
tissue reaction varies according to the characteristics
of the material used. A histological appearance occurs
permanently in the tissue three months later (15). In
our study, a foreign-body reaction related to mesh was
detected in eight (1.8%) patients. In addition, the foreign-
body reaction not associated with mesh in pathology
examination was detected in a total of 24 (5.5%) patients
all of them were operated on for an abdominal hernia.
These reactions are thought to be secondary to recurrent
surgery.
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Lipomas are the most common skin tumors. They are
usually solitary and can be located anywhere in the body
where adiposetissueis seen (16). Lipoma subtypes include
angiolipoma, fibro lipoma, intramuscular (infiltrative)
lipoma, benign lipoblastoma, and spindle cell lipoma,
though 80% of cases are ordinary lipomas (17). Adipose
tissue in the inguinal canal is called adipose hernia, pilot
tags and fat pad. Inguinal canal lipomas are defined as
an irreducible ball medially located in the testicular artery.
This definition, first made by Cloquet, and is known as
Cloquet's lipoma theory (18). Although there is no clear
information that inguinal canal lipomas are malignant,
the malignancy rate has been reported as 0.0018-0.35%;
therefore, lipomas should be excised (19,20). The etiology
of inguinal canal lipomas is not clear (21). Pathology
findings from 20 (4.6%) of our patients were reported as
lipomas, two of which were of the abdominal region and
18 of the inguinal regions.

Endometriosis is the presence of endometrial tissue in
another anatomical region outside of the uterus (22). About
11% of women are reported to encounter endometriosis
at some point in their lifetime, but the true prevalence is
difficult to determine (23). Endometriosis can present as
painful masses or chronic pelvic pain during the menstrual
cycle. Endometriosis in the inguinal region is rarely seen,
but typically arises in women ranging from 22-46 years of
age with a groin lump, with incidence peaking at the age of
30-40 years (24). Endometriosis in the inguinal hernia sac
was detected in a single 37-year-old female patient and
was categorized as an unexpected pathological finding.

Ectopic adrenal tissue (EAT) is a benign lesion associated
with a defect in embryological development (25). Although
this lesion cannot be detected in a routine clinical
examination, it can be found during surgical intervention
and in histological sections. EATs typically appear in a
retroperitoneal area extending from the diaphragm to the
pelvis and are mostly seen close to gonads. However,
these can be seen in the adrenal, kidney, celiac plexus,
spermatic cord, testis, and ovarian regions as well (26). In
the ectopic adrenal cortex (EAC) pediatric group, variable
incidences ranging from 1% to 9.3% have been reported
in different studies, while a clear incidence rate has not
been defined in adults. It has been reported that EAC is
detected in 1.7% of patients under 15 years of age who
underwent inguinal exploration (due to inguinal hernia,
hydrocele, or undescended testis) (27). EAC was detected
in the inguinal hernia sac in our 2 (0.4%) patients. These
patients had no clinical findings detected preoperatively
or intraoperatively and were categorized as unexpected
pathological findings.

Pseudo epitheliomatous hyperplasia (PEH) is a reactive
proliferation of mucosal and cutaneous surface
epithelium. Differential diagnosis from squamous cell
carcinoma can be difficult, though immuno histochemical
dyes can help in diagnosis (28). During wound healing,
PEH can be observed in post-resection, infectious,
inflammatory, and degenerative diseases. In this disease,
excessive proliferation of epithelial elements and growth

of chronic granulomatous mesoderm are thought to occur
simultaneously (29). In one (0.2%) patient, the hernia sac
with the skin was excised due to skin ulcers accompanied
by incarcerated umbilical hernia. As a result of pathology,
it was reported as PEH on the skin and categorized as an
unexpected pathological finding.

Although the rate of detecting metastatic carcinoma in
hernia sac specimens is low, pathological examination
can provide the first diagnosis in malignancy. In a study
in which a pathological examination of the hernia sac
was performed, metastatic carcinoma was detected in
0.4% of cases, and in three of these was reported as the
first diagnosis (30). Studies have also reported that most
hernia sac pathology results are benign but do report
malignancy and metastasis in inguinal and abdominal
hernia sac pathology (1,4). No malignant findings were
found in the pathology of 437 hernia sacs examined in our
study, and expected pathologies accounted for 98.9% of
the results. Unexpected pathological findings constituted
1.1% of the cases, a low rate consistent with the literature.
In addition, as the use of minimally invasive techniques
has increased, the literature has not documented a parallel
increase in the rate of hernia sac malignancies. In this
study, we believe that the low rate of abnormal findings
and the complete absence of malignancies may be related
to the absence of pediatric patients and the low number
of cases.

CONCLUSION

In our study, no evidence of malignancy was found
in hernia sac specimens, and all unexpected findings
were benign. For this reason, we think that microscopic
examination of adult hernia sac specimens, other than
those that cannot be clearly demonstrated to be benign
macroscopically, unnecessarily increases the workload
and cost. Despite these results, we still perform the
routine histopathological examination of hernia sac in our
clinic due to medicolegal reasons.

Competing Interests: The authors declare that they have no competing
interest.

Financial Disclosure: There are no financial supports.

Ethical Approval: This study was approved by the Gaziantep University
Ethical Community (2020/175) and registered in an international
database (ClinicalTrials.gov NCT 04383249).

REFERENCES

1. Kazerouni A, Nowak KM, Serra S et al. Review of
pathology and cost benefit analysis of hernia sacs
processed over a 19-year period. J Clin Pathol
2020;27:737-40.

2. Taylor GP. Pathology of the pediatric regio inguinalis:
mysteries of the hernia sac exposed. Pediatr Dev
Pathol 2000;3:513-24.

3. Popek EJ. Embryonal remnants in inguinal hernia
sacs. Hum Pathol 1990;21:339-49.

2120



Ann Med Res 2021;28(12):2117-21

4,

10.

11.

12.

13.

14.

15.

16.

17.

Wang T, Vajpeyi R. Hernia sacs: is histological
examination necessary? J Clin Pathol 2013;66:1084-
6.

Scott DJ, Jones DB. Hernias and Abdominal Wall
Defects. In: Norton J.A. et al. (eds) Surgery. Springer,
New York, NY. 2008.

Rutkow IM. Epidemiologic, economic, and sociologic
aspects of hernia surgery in the United States in the
1990s. Surg Clin North Am 1998;78:941-51.

Read RC, Yoder G. Recent trends in the management
of incisional herniation. Arch Surg 1989;124:485-8.
Heydorn WH, Velanovich V. A five-year U.S. Army
experience with 36,250 abdominal hernia repairs. Am
Surg 1990;56:596-600.

Desai AA, Knott EM, Alemayehu H et al. Histologic
analysis of the hernia sac: current practices based on
a survey of IPEG members. J Laparoendosc Adv Surg
Tech A 2014;24:660-3.

Lee MJ, Kim JK, Pokarowski M et al. Clinical and
Economic Value of Routine Pathological Examination
of Hernia Sacs and Scheduled Clinic Follow-Ups After
Inguinal Hernia and Hydrocele Repair in a Canadian
Tertiary Care Children's Hospital. J Pediatr Surg
2019;50:1463-9.

Kim B, Leonard MP, Bass J et al. Analysis of the clinical
significance and cost associated with the routine
pathological analysis of pediatric inguinal hernia
sacs. J Urol 2011;186:1620-4.

Wenner WJ Jr, Gutenberg M, Crombleholme T, et al.
The pathological evaluation of the pediatric inguinal
hernia sac. J Pediatr Surg 1998;33:717-8.
Matthyssens LE, Ziol M, Barrat C et al. Routine surgical
pathology in general surgery. Br J Surg 2006;93:362-
8

Zarbo RJ, Nakhleh RE. Surgical pathology specimens
for gross examination only and exempt from
submission: a College of American Pathologists
Q-Probes study of current policies in 413 institutions.
Arch Pathol Lab Med 1999;123:133-9.

Schumpelick V, Klinge U, Welty G et al. Meshes within
the abdominal wall. Chirurg 1999;70:876-87.
Mehdiyev H. Anterior Cervical Giant Lipoma: Case
Report. Firat Med J 2009;14:101-3.

Pathology and genetics of tumours of soft tissue and
bone Fletcher, Christopher D M; Unni, K Krishnan,
1941; Mertens, Fredrik; World Health Organization;
International Agency for Research on Cancer. Lyon:
IARC Press, 2002.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

2121

Heller CA, Marucci DD, Dunn T, et al. Inguinal canal
"lipoma”. Clin Anat 2002;15:280-5.

Lilly MC, Arregui ME. Lipomas of the cord and round
ligament. Ann Surg 2002;235:586-90.

Rosenberg N. Lipoma of the Spermatic Cord: Potential
Relationship to Indirect Inguinal Hernia in Adults. Arch
Surg 1979;114:549-50.

Carilli S, Alper A, Emre A. Inguinal cord lipomas. Hernia
2004;8:252-4.

Goel P, Sood SS, Dalal A, Romilla. Cesarean scar
endometriosis report of two cases. Indian J Med Sci
2005;59:495-8.

Solak A, Geng¢ B, Yalaz S, et al. Abdominal Wall
endometrioma: ultrasonographic features and
correlation with clinical findings. Balkan Med J

2013;30:155-60.

Kiyak G, Ergul E, Sarikaya SM, et al. Endometriosis of
the groin hernia sac: report of a case and review of the
literature. Hernia 2010;14:215-7.

Barwick TD, Malhotra A, Webb JA, et al. Embryology
of the adrenal glands and its relevance to diagnostic
imaging. Clin Radiol 2005;60:953-9.

Habuchi T, Mizutani Y, Miyakawa M. Ectopic aberrant
adrenals with epididymal abnormality. Urology
1992;39:251-3.

Ketata S, Ketata H, Sahnoun A et al. Ectopic
adrenal cortex tissue: an incidental finding during
inguinoscrotal operations in pediatric patients. Urol
Int 2008;81:316-9.

Arslan H, Karahatay S, Gunal A, et al
Pseudoepitheliomatous Hyperplasia After Excision of
a Pleomorphic Adenoma from the Hard Palate: Case
Report. Tirkiye Klinikleri J Med Sci 2012;32:1461-4.
Ju DM. Pseudoepitheliomatous hyperplasia of the
skin. Dermatol Int 1967;6:82-92.

Roberts JA, Ho D, Ayala AG et al. A study of metastatic
carcinoma found in hernia sacs between 2006 and
2012 at one institution. Ann Diagn Pathol 2014;18:71-
3.



