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ABSTRACT

Background: Inguinal hernia is one of the common congenital conditions among pediatric age groups with an estimatedincidence of 1 - 2% in mature infants and up to 30% in premature infants. The risk of incarceration of testis, bowel, orovary in children with inguinal hernia is about 3–16%. Therefore, repair of the inguinal hernia is necessary to preventsuch complications. However, only a few cases of the hernia sac contain both the ovaries and the uterus at the same time.If reduction of the hernia is not performed in a timely manner, the symptoms will worsen, tissue necrosis and gangrenewill ensue.
Case presentation: Parents brought a 45 days old healthy baby to the emergency department for a history of suddenenlargement of the left inguinal swelling that forced the baby to cry continuously, the history, physical examinationand investigations revealed incarcerated left inguinal hernia, emergency intervention was performed under generalanesthesia, findings were left ovarian torsion, gangrene, and necrosis inside the indirect inguinal hernia sac, leftsalpingo-oophorectomy was done, histopathological result confirmed the diagnosis.
Conclusion: There is a strong likelihood that inguinal hernias containing the ovary in females pose a substantial risk oftorsion and strangulation. Timely intervention should be recommended without delay.
Key words: Inguinal hernia incarceration; Ovarian gangrene; Sliding inguinal hernia; Ovarian torsion.
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INTRODUCTIONI nguinal hernia is one of the common congenital con-
ditions among pediatric age groups [1]. Embryolog-
ically, the cause of indirect inguinal hernias is a vari-
ation of the inguinal canal throughout the period of

intrauterine fetal development. Along the posterior abdom-
inal wall and at six weeks of gestation, germ cells begin to
differentiate into ovaries or testes. With the elongation of
the fetus, the gonads migrate into the internal inguinal ring.
The processus vaginalis is a diverticulum formed at the third
month of intrauterine life when the parietal peritoneum pro-
trudes through the abdominal wall at the internal inguinal
ring. In male fetuses, the testes begin to move downward at
about the seventh month of gestation by using gubernaculum,
which is a mesenchymal cord that attaches to the gonad to
the mesonephros, as a guide in the inguinal canal. When the
testicles completely descend, the vaginal process is obliter-
ated. Female fetuses undergo the same process, with a small
difference compared to male fetuses, which is that the descent
remains intraperitoneal.
The gubernaculum changes into round and ovarian ligaments,
and the corresponding vaginal process, known as the Nuck
diverticulum, finally enters into the labia majora. Normally
obliteration of the vaginal processus occurs in the eighth
month of intrauterine life, if this obliteration has not hap-
pened and the vaginal processus persists, it will lead to hy-
droceles and inguinal hernias that are present in childhood
and infancy.[2]
The estimated incidence of inguinal hernia is 1 –2% in mature
[1] and up to 30% in premature infants [1, 3], this decreases to
less than 5% in pediatric age groups [3]. In another study, the
prevalence was estimated to be about 13% in infants delivered
before 32 weeks of gestation [4].
In another study conducted in China, the prevalence of in-
guinal hernia was 9.02% in preterm infants and 4.07 % in
term infants. This rate was higher among males than among
females [5]. Regarding the gender difference in the incidence
of inguinal hernia, a study in Taiwan stated a ratio of 7: 1 male
to female within the general population, but it was 3.5:1 in
children. Additionally, gender differences were observed be-
tween age subgroups. It was higher in boys in ages 1-4 years
old, while girls were higher in ages 5- 9 years old. The sex
ratio between preterm infants who underwent herniotomy
was 3 males to 1 female [6].
Herniation of the ovary through the patent Processus vagi-
nalis known as the canal of Nuck results in an ovary that con-
tains inguinal hernia. However, fluid, fallopian tube, omental

fat, bowel, and rarely the urinary bladder and uterus can also
be the content of the hernia sac [7], resulting in a differential
diagnosis problem.
Incarcerated hernia is considered the most severe complica-
tion since these hernias can contain the ovary, a small bowel
loop, a urinary bladder, undescended testicles, or appendix
[1]. Approximately 20-35% of the hernia sac in female chil-
dren contains an ovary and some may also contain a fallopian
tube [8]. However, only a few cases of the hernia sac contain
both the ovaries and the uterus at the same time [9]. The
risk of incarceration of testis, bowel, or ovary in children with
inguinal hernia is about 3–16%. So, inguinal hernia repair is
necessary to prevent such complications [1, 3].
The typical presentation of sliding inguinal hernias is inter-
mittent swelling in the scrotum, labia, or groin region. It
will become more obvious when intra-abdominal pressure in-
creases, for example, while the patient is straining or crying.
After undressing and in supine position, the examiner can
usually observe inguinal mass or asymmetry. When swelling
is not evident, the examiner can apply different maneuvers to
increase intra-abdominal pressure. Infants can be allowed to
cry or strain and the older child can be asked to stand upright
and instructed to jump or cough, or to do a Valsalva maneu-
ver. This will usually allow the bulge to appear through the
external inguinal ring and present as a swelling. [2]. When
the contents of the hernia cannot be pushed back into the
intra-abdominal cavity incarceration of the hernias ensues. If
reduction of the hernia is not performed in a timely manner,
the symptoms will be worsen, tissue necrosis, and gangrene
will ensue [3].
After excluding strangulation, the operation can be postponed
for newborns; the presence of hernia containing an ovary in
female children is an indication of urgent intervention, and
surgery must be performed as soon as possible to prevent
ovarian gangrene [1]. The timing of inguinal hernia repair is
controversial. Delayed repair could be associated with hernia-
related complications, whereas early repair has a high surgical
risk and is technically challenging [10]. There is a paucity of
data about the effect of the timing of inguinal hernia repair
on the outcomes [10] .
The purpose of this case report is the rarity of the case, the
first case recorded in the Kurdistan region – Iraq and the
advice for surgical consultation in the presence of an inguinal
hernia in the female to prevent ovarian loss.



60 | KJMS, 2024, Vol. 12, No. 1 Saman T. Barzinjy & Senk N. Tahir

CASE PRESENTATION

A 45-day-old female, otherwise healthy, was brought to the
emergency department of Ashti Hospital in Soran Town, Erbil
city, Kurdistan region, Iraq, on 18 January 2015 by her parents
for the appearance of swelling in her left groin region for
approximately 10 hours.
The thorough history taken revealed that her mother had
observed swelling while changing her diaper and while the
infant cried since birth, from birth to presentation day, the
parents neglected her to decide on the operation because they
were afraid of the decision of surgery in such a newborn’s age,
at presentation time the mother commented that the infant
became increasingly crying and the cry did not stop during
the last several hours, and during changing the diaper she
noticed the swelling increased in size and did not push back.
The past history of medical diseases, surgeries, family history
and drug history were unremarkable, no congenital anoma-
lies were observed, the patient continued to urinate and defe-
cate until the presentation time without obvious signs of septi-
caemia. She had been born by normal vaginal delivery without
any obvious complications at normal gestational age and was
full term, she received up to date vaccinations.
On examination the patient looked well, no signs of dehydra-
tion were observed, no colour change, no dyspnea, she was
well hydrated, not lethargic and did not experience vomiting,
but she was constantly crying, vital signs were normal (pulse
141 beats/min, respiratory rate 27 breaths/min, temperature
36.7°C, and SPO2 96% in room air). Her skin was unremark-
able and her extremities were well perfused. Examination of
the head, neck, lungs, and abdomen were normal. A firm, red,
and hot solitary swelling sized about (1.5× 2 cm) was noticed
and palpable over the patient’s left inguinal region. The pa-
tient became more irritable with palpation of the mass and the
mass was irreducible. Ultrasonography of the inguinal and
abdominal region was sent to exclude incarcerated inguinal
hernia and other possible differential diagnoses.
The imaging result was a left indirect inguinal hernia contain-
ing a nonperistaltic bowel loop with decreased perfusion and
suggesting an ischemic bowel loop inside the hernia sac; we
considered the risk of gangrenous bowel to be high due to ten-
derness on examination and ultrasound features of decreased
perfusion to the content of the hernia.
The pediatric surgeon was not available at that time, and we
took consent from the parents for urgent surgical interven-
tion with the possibility of the need for bowel resection and
anastomosis in addition to the hernia surgery risks and com-
plications.

Due to the urgent nature of the case, characterized by se-
vere tenderness and heat surrounding the mass, we promptly
proceeded with the intervention to mitigate the risk of sep-
ticemia. Without conducting a plain abdominal X-ray to as-
sess air-fluid levels, we moved forward with the operation. On
one hand, we were uncertain about the contents of the mass
as there were no indications of vomiting or bowel obstruc-
tion. The operation was carried out under general anesthesia
and endotracheal intubation, surprisingly the intraoperative
finding was the hernia containing serosanguinous fluid with
a firm mass that was black in colour, the mass rotated sev-
eral times on its pedicle, derotation was done, 10 minutes we
waited, but no colour change was noticed (Figure 1).

Figure 1. Tenminutes waiting for color change of the mass

We suspected ovarian torsion and gangrene, no bowel loops
found inside the sac, intraoperatively another verbal and writ-
ten consent was taken from the parents for left salpingo-
oophorectomy, left salpingo-oophorectomy was performed,
hernia sac highly ligated at internal inguinal ring and excised,
the wound was closed in layers, the excised specimen was
sent for histopathological examination, the infant recovered
without any complications, the mother was advised to start
milk feeding 4 hours after the operation since bowel sound
checked and was positive, after another 6 hour the patient fol-
lowed up and she was completely comfortable without notic-
ing vomiting or crying, since we considered the case as a day
case surgery because there was no bowel loop resection and
anastomosis and the infant passed smooth post-operative
period, she has been discharged 12 hours after the operation,
emergency contact number was provided to the parent of the
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Figure 2. Histopathological report of the patient

patient, follow up of one week after the operation was un-
eventful, hence the skin stiches removed, the histopathologi-
cal report was returned back 10 days following surgery and
the result revealed ovarian infarction due to ovarian torsion
(Figure 2).

DISCUSSION

Groin masses encompass a large number of differential diag-
nosis among pediatric age groups, inguinal hernias come at
the top of the list [11]. Different reports estimated that the
incidence of ovarian incarceration within inguinal hernia is
approximately 15-30% [12]. The common presentation, as
was found in our case, is the recurrent appearance of swelling
in the groin region that can be visible only during increas-
ing intra-abdominal pressure such as straining and crying,
the same typical presentation was found in our infant case,
despite the fact that the herniated ovary can be detected by
palpation as a mobile mass, but it is better to send a colour
Doppler ultrasound that provides valuable information on the
state of ovarian perfusion and helps us to determine whether
ischemia has developed or not [13], in our case also the ultra-
sound was sent but revealed ischemic bowel inside irreducible
indirect hernia sac. The risk of torsion increases when the
ovarian tubes are longer than normal; in this situation, the

ovaries become more mobile and the ovary is larger in size
compared to its tubes [12, 14]. This arrangement may simu-
late the ’bellclapper’ deformity, which is well known in spon-
taneous testicular torsion situations [15]. At the beginning,
torsions can affect venous drainage, in turn leading to a de-
crease in arterial supply and end with ischemia and gangrene
[16]. however, many pediatric surgeons stand against the view
of the role of elective surgery for incarcerated herniated ovary
based on its condition whether strangulated or reducible, but
the fact imposes an urgent surgical intervention in case of
ovarian prolapse in hernia sac due to the relatively narrow
pedicle and extensively liable for incarceration and gangrene
is to avoid losing a reproductive organ like the ovary or the
fallopian tube [12].
The incidence of inguinal hernias is at its highest through-
out the first year of life, with more than one third of cases
seen in infants younger than six months of age [2]. This is in
agreement with our 1.5 month age infant, The risk of incar-
ceration of testis, bowel, or ovary in children with inguinal
hernia is about 3–16%. [3] and in another study (15-30%)
[12] On the other hand; ovarian torsion with or without fallop-
ian tubes can develop in 2-43% of inguinal hernias. Adnexal
torsion, with or without hernia, may be in the form of isolated
fallopian tube torsion or in association with ovarian torsion.
Isolated tubal torsion develops when the tube is prolapsing in
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the hernia sac while the ovary is normally fixed in its place,
which is called the bell-clapper deformity which is similar to
the pathology in testicular torsion [12]. Therefore, inguinal
hernia repair is necessary to prevent such complications [3],
that’s why we interfered within a few hours.
The most important step in the management of inguinal her-
nias in female patients is to focus on ovarian involvement.
The uterus may be seen in the sac in very few cases. [3], while
it was not found in our case, ovarian tissue can often be pal-
pated as a small mobile mass, but it is usually better diagnosed
by ultrasound, however in our case ultrasound could not no-
tice the ovary within the hernia sac and misdiagnosed it as a
small bowel loop and unfortunately the ovary was involved in
incarceration and gangrene, which ended with oophorectomy.
In elective cases, surgical intervention can often be postponed
until a few weeks after presentation, and as on an outpatient
basis, this includes those patients who have no suspicion of
incarceration and who underwent careful manual reduction
[2].
This reason in combination of neglecting the infant by par-
ents may be the cause of their wish to wait some months
for the decision of the operation on an elective basis, if re-
duction faced difficulties and requires sedation, emergency
surgical repair may become necessary. [2], in our case we
did not try for reduction, since there was high suspicion of
sac content incarceration, situations in which surgery may
need to be delayed include sepsis, premature birth, low birth
weight, presence of congenital heart or pulmonary disease,
and metabolic disease, all due to increased risks of anesthesia.
[2], fortunately, the mentioned reasons for postponing the
operation were not seen in our patient and the patient was
fully fit for general anesthesia and the operation was success-
ful. Irreducible inguinal hernia with ovarian content should
prompt the surgeon to consider the risk of strangulation or
torsion. Tenderness over the mass can give a clue about early
signs of hypo-perfusion; here suspicion of ovarian torsion
should be high. Based on the mentioned reasons, we per-
formed the surgery without delay; however, prompt referral
to a pediatric surgeon within a critical time for surgical repair
is recommended to decrease the risk of torsion and eventu-
ally save viable reproductive tissue, but in our opinion, if the
time and facility are not allowed for this referral, it was first
unwise to waste time, and secondly emergency intervention
by a general surgeon is also possible, as in our case report.
A 10-month old female infant reported in Canada treated by
detorsion without the need for oophorectomy because she
presented within a few hours [11], while due to neglect of our
infant patient by the parents, she presented late and the case

eventually lost her left ovary. A 3-month-old woman case
reported in Basrah – Iraq, diagnosis was confirmed by ultra-
sound for the right inguinal hernia containing the right ovary,
oophorectomy was performed for her due to gangrene [17],
the same fate and procedure faced our case with differences
only in age (3 months vs 1.5 month), Thus, our case is the
youngest female baby was reported to have developed ovar-
ian gangrene in an indirect inguinal hernia, at least in our
Kurdistan region and in Iraq. Tamer Fakhry et al. [18] con-
cluded that indirect hernia with sliding ovary and fallopian
tube inside it is not uncommon finding, and it is observed in
approximately 30% of pediatric females affected by congeni-
tal inguinal hernia, so from clinical point of view, while the
surgeons are dealing with hernia sac it is very important to
keep this fact and incidence in their mind. for excluding the
presence of sliding ovary and tube, the Hernia sac must be
opened in all cases; If sliding ovary and tube are noticed, they
must be dissected with caution and reduced prior to attempt
of sac ligation to prevent their injuries.
However, male infants are affected more by congenital in-
guinal hernia than female infants, inguinal hernia is more on
the right side and more affects preterm infants [5, 6, 19], but
all the observed in our case were reverse, since our case was
full-term female infant, and the hernia was on the left side of
the groin.
One of the concerns about not early intervention to repair the
inguinal hernia in newborns is the administration of different
anesthetics and sedatives that increase the possibility of the
risk of neurodegenerative disorders. [20] different pediatric
and animal studies in humans have shown long-term adverse
neurodevelopmental outcomes in the developing brain due to
exposure to anesthetic agents. [19] Although only a few weeks
difference was observed in this study for the delay in taking
anesthesia and the timing of surgery between the 2 groups,
but this short period of delay may be serious in preventing
possible risks of anesthesia-related neurodegenerative com-
plications, this concern was not applicable for our case, since
the infant presented as emergency case and the operation
could not be delayed and despite the well fitness of the patient
for general anesthesia.
Non-torsion ovary found during an inguinal hernia operation
for a full-term female newborn of 62 days old, which is diag-
nosed by ultrasound before the operation in Turkey. [13] that
was treated by ovarian reduction of the ovary high ligation
of the inguinal sac with fixation of the hernial sac. This case
report differed from our recorded case in age (62 Vs. 45 days)
and treatment approach since our case was not a candidate for
ovarian reduction and isolated herniotomy due to gangrenous
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ovary.
Another case of right inguinal hernia was reported in London
[21] for a 15 day preterm (36 weeks gestation) female infant
and presented as a mass on the right side of the groin and an-
terior labium major, which was diagnosed preoperatively by
ultrasound which showed heterogeneous hypoechogenicity
containing small cysts. without evidence of visible fat or peri-
stalsis within the mass, suggesting a lymph node or bowel
with no blood flow within the mass, hence suspected strangu-
lation, treated by oophorectomy due to intraoperative finding
of incarceration, and the case discharged at the third postop-
erative days. This case was similar to our reported case in the
treatment approach since both underwent oophorectomy, but
it differed in many other points such as age (15 vs. 45 days),
(preterm vs. full term), (pre-operative sonographic diagnosis
Vs. intraoperative diagnosis), (right vs. left side). 20-year-
old female [22] also underwent an operation for right side
inguinal hernia that had been discovered since birth but was
neglected by parents, intraoperatively right ovary has been
observed and reduced to the intra-abdominal cavity followed
by herniotomy and modified bassini repair, the same neglect
has been observed in our case but not at such an age of 20
years, however, the fate of the ovary of this 20-year-old lady
was good compared to our case that was ovarian loss, in our
opinion the age of presentation has impact on the fate of the
ovary, since any appearance of mass or feeling of any patholo-
gies in a 20-year-old lady can be felt easier and seeking for
consultation is faster before the development of possible com-
plications.

CONCLUSION

It must be highly suspected that the inguinal hernia contain-
ing the ovary in females carries a significant risk of torsion
and strangulation and intervention should be offered as soon
as possible. Our case is the least age female infant who devel-
oped ovarian gangrene in a sliding indirect inguinal hernia,
at least in the Kurdistan Region and Iraq as well.

RECOMMENDATION

Surgical consultation in the presence of an inguinal hernia in
a female is crucial to prevent ovarian loss.
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