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Abstract

One of the possible consequences of incarcerated inguinal hernia in boys is testicular ischemia because
of the prolonged compression of spermatic cord structures by the sac contents, resulting in ipsilateral
testicular atrophy. This complication is well described in the literature and occurs in 5-34% of patients.
The incidence of testicular atrophy secondary to incarcerated hernia is estimated to be 2-3%. Testicular
necrosis as the result of hernia incarceration is, however, an extremely rare clinical setting. We present 4
male infants aged 3-10 weeks with inguinal hernia incarceration which led to ipsilateral testicular loss. All
the boys had to be operated on because of irreducible incarcerated hernia and in all the cases testicular
necrosis was found intraoperatively. The time of incarceration before surgical intervention ranged from
4 to 12 hours (mean 6.75). Our data show that every case of hernia incarceration in a very young male
infant requires rapid diagnosis and proper intervention, i.e. surgical treatment, instead of repeated
attempts of manual reduction. Ultrasound examination should estimate not only blood flow through
the incarcerated intestinal loop, but also through the ipsilateral testis. Moreover, during the operation of
the incarcerated hernia in a boy it is necessary to estimate the ipsilateral testis.

Key words: hernia incarceration, testicular necrosis, inguinal hernia

Streszczenie

Jednym z mozZliwych nastepstw uwieZniecia przepukliny pachwinowej u chtopcdw jest
niedokrwienie jqdra wskutek przedtuzonego ucisku na struktury powrdézka nasiennego przez
zawartos¢ worka przepuklinowego, z nastepowym zanikiem jqdra. Powyzsze powikfanie jest
opisywane w pismiennictwie i wystepuje u 5-34% pacjentow. Czestos¢ wystepowania atrofii jgdra
wtdrnej do uwiezniecia przepukliny pachwinowej oceniana jest na 2% do 3%. Martwica jqdra
w wyniku uwieZniecia przepukliny nalezy do niezmiernie rzadkich zdarzeri. W pracy przedstawiono
4 przypadki chtopcéw w wieku 3-10 tygodni z uwieZnieciem przepukliny pachwinowej prowadzqcym
do martwicy jgdra. Wszyscy chtopcy byli leczeni operacyjnie z powodu niedajqcej sie odprowadzi¢
manulanie uwieznietej przepukliny i u wszystkich srédoperacyjnie stwierdzono martwice jgdra
po stronie uwiezniecia. Czas trwania uwieZniecia do momentu interwencji operacyjnej wynosit od
4 do 12 godzin (Sredni 6.75). Nasza obserwacja wskazuje na koniecznos¢ szybkiego rozpoznania
i wdrozenia wtasciwego postepowania (leczenie operacyjne bez powtarzania kolejnych préb
manualnego odprowadzenia przepukliny) w kazdym przypadku uwiezniecia przepukliny
u chfopca w wieku wczesoniemowlecym. Ultrasonograficznie powinien by¢ oceniany nie tylko
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przeptyw przez uwieZnietq petle jelitowg, ale réwniez przez jqdro po stronie uwieZniecia oraz
w czasie operacji uwieZnietej przepukliny konieczna jest ocena jqdra po stronie operowane;.

Stowa kluczowe: uwiezniecie przepukliny, martwica jadra, przepuklina pachwinowa
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INTRODUCTION

Inguinal hernia in children is one of the most common
congenital disorders managed by pediatricians and pediatric
surgeons. Inguinal hernia repair is also one of the most
common operations performed by pediatric surgeons. The
main etiological factor for hernia development in children
is prolonged patency of processus vaginalis, therefore
indirect inguinal hernia occurs almost exclusively (in
about 99% of all cases). In the general pediatric population
the overall incidence of inguinal hernia is estimated at
approximately 3% to 5%.

Because processus vaginalis plays an important role in
testicular descent, male children with hernias outnumber
females by an 8:1 to 10:1 ratio [1, 2, 3, 4].

The most serious complication of inguinal hernia
is its incarceration. The risk for hernia incarceration
is the highest in children less than 1 year old (70% of
cases) and decreases with age. Younger age and as well as
prematurity are attributed as a risk factor for incarceration
[1,2,3,4].

One of the possible consequences of incarcerated
inguinal hernia in boys is testicular ischemia as a result
of prolonged spermatic cord structure compression [1,
5,6,7,8].

Fig. 1. US:incarcerated left inguinal hernia: intestinal loop with grossly diminished blood flow; enlarged ipsilateral testis,

The aim of this study is to present a case series of
male infants with testicular necrosis and its loss as a
complication of incarcerated inguinal hernia.

MATERIAL AND METHODS

Over the last year 4 boys aged 3, 4, 5 and 10 weeks
were diagnosed with irreducible incarcerated inguinal
hernia and referred for urgent surgery. After the diagnosis
of hernia incarceration at least one attempt to reduce
the hernia manually was made. The clinical data of the
patients are presented in Table I.

In all the boys ultrasound (US) was performed after
the recognition of hernia incarceration, although in every
case blood flow was checked only within the incarcerated
bowel loop. The US revealed the presence of an incarcerated
bowel loop within the inguinal canal. In 2 boys enlargement
of the ipsilateral testis was diagnosed: in one there was
slightly abnormal testicular echogenicity, in the other
normal testicular structure. In the third case slight
enlargement of the testis was found, with an abnormal
structure, but there was visible blood flow, while in the
last one the testis was described as completely normal.
Only in one out of the 4 cases was there estimated blood
flow through the testis (Figure 1).

abnormal testicular structure, visible blood flow through the testis.

Ryc. 1. USG: uwieZnieta lewostronna przepuklina pachwinowa: petla jelitowa ze znacznie zmniejszonym przeptywem;
nieznacznie powiekszone lewe jqdro, nieprawidtowa struktura jgdra, widoczny przeptyw krwi przez jgdro.
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Table I. Clinical data of 4 boys with testicular necrosis due to inguinal hernia incarceration.
Tabela I. Dane kliniczne 4 chtopcow z martwicq jgdra wskutek uwieZniecia przepukliny pachwinowe;.
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Pt no
Pacjent no

Age (weeks)
Wiek (tygodnie)

Side
Strona

Risk factors
Czynniki ryzyka

US results
Wynik badania USG

Time
of incarceration
Czas trwania
uwiezniecia

left
lewa

prematurity
wczesniactwo

incarcerated intestinal loop
with grossly diminished blood flow
uwieznieta petla jelitowa
ze znacznie zmniejszonym
przeptywem
slightly enlarged ipsilateral
testis, abnormal testicular
structure with visible blood flow
nieznacznie powiekszone jqgdro,
nieprawidtowa struktura jgdra,
widoczny przeptyw krwi przez jgdro

12 hrs
12 godz.

right
prawa

incarcerated intestinal loop
with diminished blood flow
uwieznieta petla jelitowa
ze zmniejszonym przeptywem
enlarged ipsilateral testis,
normal testicular structure,
blood flow not estimated
powiekszone jqdro,
prawidfowa struktura jgdra,
bez oceny przeptywu krwi

5 hrs
5 godz.

right
prawa

incarcerated intestinal loop
with visible blood flow

uwieZnieta petla jelitowa

z widocznym przeptywem

enlarged ipsilateral testis,

slightly abnormal

testicular structure,

blood flow not estimated
powiekszone jqdro,
nieco nieprawidtowa

struktura jgdra,
bez oceny przeptywu krwi

6 hrs
6 godz.

10

left
lewa

prematurity
wczesniactwo

incarcerated intestinal loop
with visible blood flow
uwieznieta petla jelitowa
z widocznym przeptywem
normal ipsilateral testis,
blood flow not estimated
prawidfowe jqdro,
bez oceny przeptywu krwi

4 hrs
4 godz.

RESULTS

Table II presents the details of operative findings, as well
as details of applied surgical management. Intraoperatively
testicular necrosis with no torsion of spermatic cord
structures was found in all 4 boys, despite an incarcerated
bowel loop (Figure 2). In 3 the incarcerated intestinal
loop estimated as viable was reduced, in the remaining
4™ patient bowel resection with primary anastomosis
was necessary, because of concomitant bowel necrosis.
As the attempts of revascularization of the testes by their
warming and local lidocaine injection were ineffective
(Figure 3), orchiectomy was performed in all the patients.
The postoperative course was uneventful and the patients
were discharged home 3 to 6 days after surgery.

The histopatological examination of the removed
testes showed hemorrhagic infarction with necrosis in

all the cases.

DISCUSSION

The vascular supply to the testis may be compromised
by the incarcerated bowel, resulting in ischemia of the
ipsilateral testis. The possibility of such testicular injury
during inguinal hernia incarceration is a known clinical
entity with reported occurrence of testicular ischemia
from 5 to 34% [1, 5, 6, 7, 8, 9]. Prolonged testicular
ischemia can finally result in testicular atrophy. The
reported incidence of this complication is 2 to 3% [1,

2,5,6,7,8].
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Table II. Operative findings and details of applied surgical management.

Tabela Il. Dane srodoperacyjne oraz sposéb postepowania.

Time
Pt no of incarceration Intraoperative findings Intervention
Pacjent no Czas trwania Dane srédoperacyjne Postepowanie
uwiezniecia
necrotic incarcerated
intestinal loop
um’zazf;';wgo Zﬂf-gﬁgﬁ,a intestinal resection/anastomosis
1 12 hrs ezniet f.’le J | . resekcja/zespolenie jelita
12 gods. necrotic ipsilateral testis orchiectomy
(no torsion of spermatic iocie i0d
cord structures) usuniecie jqara
martwiczo zmienione jgdro
(bez skretu elementéw powrdzka)
viable incarcerated
intestinal loop
przeklrwiona, obrzeknieta hernia reduction
2 5 hrs uwieznigta p etla jeli towa odprowadzenie petli jelitowej
5 godz. necrotlc.lpsﬂateral testis orchiectomy
(no torsion of spermatic iocie iad
cord structures) usunigcie jgara
martwiczo zmienione jgdro
(bez skretu elementow powrdzka)
viable incarcerated intestinal loop
przekrwiona, obrzeknieta
uwieznieta petla jelitowa hernia reduction
3 6 hrs necrotic ipsilateral testis odprowadzenie petli jelitowej
6 godz. (no torsion of spermatic orchiectomy
cord structures) usuniecie jgdra
martwiczo zmienione jgdro
(bez skretu elementéw powrdzka)
viable incarcerated intestinal loop
przekrwiona, obrzeknieta
uwieznieta petla jelitowa hernia reduction
4 4 hrs necrotic ipsilateral testis odprowadzenie petli jelitowej
4 god:z. (no torsion of spermatic orchiectomy
cord structures) usuniecie jgdra
martwiczo zmienione jgdro
(bez skretu elementow powrdzka)

Within an incarcerated hernia which undergoes operative
treatment, the testis of the affected side is usually found
to be edematous and also somewhat cyanotic. Generally,
unless the gonad is frankly necrotic, it is postulated to
preserve the testis. In such cases the parents of each boy
should be informed about the possibility of testicular
diminishing and atrophy in the future [1, 2, 5, 6].

A very limited number of reports regarding testicular
infarction/necrosis/gangrene caused by an incarcerated
inguinal hernia are available in the literature and almost
all of them are case reports. So far one can find 16 reports
in Pub Med [5-8, 10-22].

In most of the published reports it is stated that testicular
injury was not anticipated but was incidentally found
during the operation. All the cases described referred
to boys who required emergency operations because of
an irreducible hernia. Moreover, testicular injury was
typically noted in very young male infants, usually less
than 3 months of age. All of our patients were also within

the first 3 months of their lives (the oldest one was 10
weeks) and all were referred for urgent surgery because
of irreducible incarcerated inguinal hernias.

To date we have not found a similar case series presented
in the literature. We were able to find only two similar
single cases, including one with necrosis of an undescended
testis by an incarcerated hernia [21, 22].

CONCLUSIONS

Our observations confirm that the reduction of the
incarcerated inguinal hernia should be performed as early
as possible, not only to preserve the bowel, but also to
avoid excess pressure on the spermatic cord structures
with possible testicular injury. On the other hand it seems
that incarceration in a very young male infant requires
proper intervention, i.e. operative treatment instead of
repeated attempts of manual reduction, so as to avoid
additional injury to the testis. It is also worth emphasizing
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Fig. 2. Intraoperative view: incarcerated left inguinal hernia:
necrosis of the testis.

Ryc. 2. Zdjecie srédoperacyjne: uwieZnieta lewostronna
przepuklina pachwinowa: martwiczo zmienione
jgdro.

Fig. 3. Intraoperative view: local lidocaine injection.

Ryc. 3. Zdjecie srédoperacyjne: miejscowe ostrzykniecie
lignokaing.

that the initial ultrasound examination should estimate
not only blood flow through the incarcerated inguinal
loop, but also through the ipsilateral testis. During the
operation of an incarcerated hernia in a boy it is necessary
to estimate the ipsilateral testis.
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