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Abstract

Inguinal hernias are rare in the general population but are more frequently seen in premature
infants. Risk factors include male gender, small for gestational age, low birth weight and
respiratory distress. Infant inguinal hernias most frequently contain small bowel. Other contents
can include the appendix and cecum, and rarely, the sigmoid colon. Sigmoid colon as content of
inguinal hernia in children has only been reported twice in literature, and in both cases it was
unilateral. We present the first reported case of bilateral inguinal hernias containing the sigmoid
colon in a premature boy, who additionally had the appendix and the cecum in the right hernia.
This is also the first reported laparoscopic repair of such a hernia.
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1. Introduction

Inguinal hernias, although overall uncommon in children, are more frequently encountered
in premature infants, with incidences as high as 30% reported [1,2]. Most incarcerations
occur during the first year of life [3,4] and premature infants with inguinal hernias often
undergo hernia repair prior to hospital discharge [5]. Inguinal hernias affect male children
approximately six times more than females and occur on the right side in two-thirds of cases

[6].

The most common content of the hernia is small intestine [7]. Other possibilities include the
ovaries, fallopian tubes, urinary bladder, and the appendix may be found as content within
an inguinal hernia [8]. Sigmoid colon as content of inguinal hernia has only been reported
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in two pediatric patients in literature, and in both cases, the hernia was unilateral [4,7].
Although sigmoid is rarely reported as content of inguinal hernias, in cases of spontaneous
or pre-operative manual hernia reduction, it can be difficult to know the hernia contents,
which means the true incidence of each type of organ herniated may be higher than reported

[71.

We present a case of a 3-month-old boy with a history of prematurity with bilateral inguinal
hernias containing the sigmoid colon on both sides, as well as the appendix and the cecum
on the right side. This is the first reported laparoscopic repair of such an inguinal hernia.

2. Casereport

A 3-month-old boy with a history of prematurity was transferred to our institution for repair
of bilateral inguinal hernias. He also required gastrostomy tube placement due to poor oral
intake and nasogastric tube dependence. Prior to transfer, the patient spent 76 days at the
referring hospital after being born at 29 weeks via emergency Cesarean section, weighing
635 g at birth. Prenatal and maternal history was significant for severe intrauterine growth
restriction (IUGR), severe pre-eclampsia, and decreased fetal movement.

Shortly after birth, the patient was diagnosed with respiratory distress syndrome (RDS)

and intubated for the first week of life. He was then extubated on day of life (DOL) 7 to
continuous positive airway pressure therapy (CPAP) but required re-intubation due to sepsis
from pneumonia and a urinary tract infection on DOL 20. He was subsequently extubated
five days later. CPAP was discontinued at 37 weeks corrected gestational age, and the patient
was weaned from respiratory support ten days prior to his transfer to our facility.

Bilateral inguinal hernias were diagnosed at 2 months of age by physical exam. There was
no discoloration, and the groins did not appear tender on exam. An inguinal ultrasound
done at the referring facility showed bilateral inguinal hernias measuring 1.5 cm in
greatest dimension bilaterally with underlying peristaltic loops of bowel. The patient had
no symptoms of intestinal obstruction.

Surgery for both bilateral inguinal hernias and gastrostomy tube placement was planned
under the same anesthetic when the patient was 3 months old after he was transferred to
our center (42 weeks corrected gestational age). His weight at transfer was 3.285 kg. He
was placed under general anesthesia in a supine position. The peritoneal cavity was accessed
via a transumbilical incision and a 5 mm port was placed to insufflate the abdomen to

15 mmHg. He was then placed in Trendelenburg position and a 5mm laparoscope was
inserted. Bilateral inguinal hernias containing the sigmoid colon in both sides were noted
(Fig. 1). Furthermore, the cecum and appendix were found on the right side. A stab incision
was made in the left upper quadrant under direct visualization at the planned site for

the gastrostomy tube placement. The sigmoid colon, cecum, and appendix were carefully
reduced. The technique reported by Dutta and Albanese [9] was used to repair the hernia.

A Maryland grasper was used to cauterize the upper outer aspect of both internal rings,
causing a scar reaction. A finder needle was used to identify the upper outer aspect
of the right internal inguinal ring. The internal inguinal ring was encircled with 2-0
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non-absorbable braided suture on a CT-1 needle, taking care to skip over the vas and
spermatic cord vessels. The suture was then backed upon itself subcutaneously and brought
out through a small nick in the skin. This was followed by a second pass to capture a small
defect in the peritoneum. The repair was airtight, and the suture was tied down and skin
released with skin hooks to bury the knot.

An identical repair was performed on the contralateral side. Both hernias were repaired
successfully laparoscopically. Gastrostomy tube placement was then performed. Both
procedures were uncomplicated, and the postoperative course was uneventful. The patient
was discharged on the 6th post-operative day. At follow-up at 5 months of age, there had
been no recurrence of either hernia.

3. Discussion

We present a case of a 3-month-old former 29-week premature boy with bilateral inguinal
hernias containing sigmoid colon in both inguinal rings as well as the appendix and

cecum in the right side. There are two other reported cases of sigmoid-containing inguinal
hernias [4,7]. However, this is the first reported case of bilateral sigmoid-containing inguinal
hernias. The hernias were successfully reduced and repaired laparoscopically.

Sigmoid colon-containing inguinal hernias are extremely rare. This case report represents
the third known publication on such a hernia, and the first bilateral case. The first case was
reported in 2006, which described a 1-year-old boy who presented with scrotal swelling and
vomiting [4]. The second case of sigmoid colon as inguinal hernia content was reported in
a 6-month-old full-term boy in 2012 [7]. The patient had groin and scrotal swelling and
chronic constipation, but no overt symptoms of intestinal obstruction [7]. In both cases, the
hernias were successfully repaired and the sigmoid was reduced [4,7].

In addition to the sigmoid colon, the patient in the case described here also had the
appendix and the cecum located in the right inguinal orifice. Inguinal hernia containing

the appendix is termed an Amyand hernia after the surgeon who performed the first
successful appendectomy on a patient with an appendix-containing inguinal hernia [10,11].
Amyand hernias account for a rare subset of inguinal hernias, with prevalence ranging
from 0.14% to 0.6% in the general population [12-14], and slightly higher in the pediatric
population, reaching almost 1% [12,15]. They are naturally more likely to occur on the
right side because of the anatomical position of the appendix and may carry the cecum or
the ascending colon along with it, although there are some reports of left-sided Amyand
hernias [3]. A potentially dangerous complication of the Amyand hernia is incarceration
and potential appendiceal inflammation, resulting in appendicitis, although this is extremely
rare [16]. A study by Cankorkmaz et al. on symptoms of Amyand hernias in male children
with a median age of 40 days noted masses in the inguinal region and intestinal obstruction
symptoms in almost all patients [17]. In the case presented here, there were no intestinal
obstructive symptoms or evidence of appendiceal inflammation, possibly due to the large
size of the hernial orifices.
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There are several risk factors that contribute to the development of inguinal hernias. One of
the most important variables predisposing to inguinal hernias is male gender [18], as many
studies have found inguinal hernias to occur from three to eight times more frequently in
men than women [6,19-21]. Another risk factor is prematurity. More specifically, inguinal
hernias occur in 4-5% of full-term infants [22], while preterm infants have an incidence

of 5-30% [1,23], with the incidence decreasing as gestational age increases [18]. Low

birth weight can also predispose to the development of an inguinal hernia, with children
weighing under 1000 g at higher risk [1,18,23,24]. Increased intraabdominal pressures, such
as in cases of chronic lung disease or gastrointestinal dysfunction, can also lead to inguinal
hernias [18].

Additional factors include RDS, days on mechanical ventilation, CPAP, and need for
supplemental oxygen, as a proxy for severe lung disease [18,19,25]. Impaired nutritional
status can also predispose to inguinal hernias, although it is likely that the factors

that require infants to be placed on parenteral feeding may be responsible for hernia
development, rather than parenteral feeding itself [18,26]. The patient presented here had
several of these predisposing factors: male gender, prematurity, low birth weight, RDS,
gastrointestinal dysfunction, prolonged hospitalization, and need for parenteral nutrition.

Once an inguinal hernia is identified, the standard of care is surgical repair. There have

been debates regarding the timing of repair in neonates because of concerns about the
impact of anesthesia on cardio-pulmonary function and neurodevelopment, however, a
recent systematic review found no conclusive evidence of detrimental effects of a single
short-duration anesthetic in early childhood [27]. Furthermore, there have been some reports
of spontaneous regression around 6—9 months of age, however, that is more common in
female patients, and can be followed by recurrence later in childhood [28]. Despite this, it is
recommended to avoid delaying surgery because there may be a higher risk of incarceration
with delay [19,29]. Repair of an incarcerated hernia is associated with complications
including recurrent herniation, infection, and testicular/ovarian atrophy [29,30]. However,
the optimal timing of neonatal inguinal hernia repair is an area of active research [31].

Surgical options for neonatal inguinal hernias include both open and laparoscopic repairs.
Traditional open inguinal hernia repair, with high ligation of the hernia sac, remains the most
commonly performed method of repair [32]. Laparoscopic repairs for inguinal hernia were
first introduced in the 1990s [33,34] and have since become more commonly used because
of potentially quicker recovery, decreased hospital length of stay, better wound healing, and
ease of diagnosis and repair of any contralateral hernia during the index operation [34].
Additionally, similar recurrence rates have been found following both repair modalities in

a meta-analysis of studies with an average follow-up of less than two years; the rates were
0-6.3% in open repair and 0-5.7% in laparoscopic repair [34]. The short follow-up is a
significant limitation as most recurrences occur in the first 5 years [34,35]. However, a study
of laparoscopic inguinal hernia repairs with a mean follow-up of nearly 6 years found a
recurrence rate less than 1% [36]. Operative times are additionally similar for both types

of repair, however, this differs for bilateral repairs, for which laparoscopic repair has a
shorter surgery because a single access point is used [34,37]. Complication rates of bleeding,
testicular atrophy, and hydrocele are similar in both repair types, although infections were
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more common following laparoscopic repair, while ascending testis and metachronous
hernia rates were higher in open repair [34]. In instances where the hernia is incarcerated,
Abdulhai et al. describe the advantages of laparoscopic repair such as bypassing edematous
tissue [38], avoiding cord structures, and visualizing reduction and the organ at the end of
the procedure [29], which were utilized in the presented case.

A potential explanation for variation among outcomes following laparoscopic repair is
different laparoscopic approaches that vary based on the number of ports, extraperitoneal or
intraperitoneal access, and suture types [29]. For example, Kantor et al. reported that single-
incision laparoscopic percutaneous extraperitoneal closure (SIL-PEC) had higher infection
rates than three port approach or single-incision subcutaneous endoscopically assisted
ligation (SEAL) technique [34]. To better understand the advantages and disadvantages of
laparoscopic repair, studies are needed to address follow-up times, variation in laparoscopic
techniques, and differences in skills of surgeons performing the procedure.

4. Conclusion

Bilateral inguinal hernias, although uncommon in the general population, are more prevalent
in premature infants. Finding intraabdominal contents within inguinal hernias is rare, but

it is especially unusual to find the sigmoid colon in these hernias. Inguinal hernias are not
always symptomatic, so it is important to know the risk factors that predispose patients to
them, such as male gender, low gestational age, low birth weight, and respiratory distress.
Treatment options include open and laparoscopic repair, with the latter rising in prevalence,
especially for bilateral hernias.

Funding
The project described was supported by the National Center for Advancing Translational Sciences, National
Institutes of Health, through grant number UL1 TR001860 for author C.M.T. The content is solely the
responsibility of the authors and does not necessarily represent the official views of the NIH.
References

[1]. Harper RG, Garcia A, Sia C. Inguinal hernia: a common problem of premature infants weighing
1,000 grams or less at birth. Pediatrics 1975;56(1):112-5. [PubMed: 1153243]

[2]. Khan FA, Zeidan N, Larson SD, Taylor JA, Islam S. Inguinal hernias in premature neonates:
exploring optimal timing for repair. Pediatr Surg Int [Internet] 2018;34 (11):1157-61. 10.1007/
500383-018-4356-8. Available from:. [PubMed: 30255352]

[3]. Yoneyama F, Tanaka H, Ono K, Sasaki T, Jimbo T, Gotoh C, et al. An incarcerated appendix and
the ileocecum within a left inguinal hernia in an infant [Internet] Surg Case Reports 2015;1(61).
10.1186/s40792-015-0064-y. Available from.

[4]. Roy AK, Ghildiyal JP. Impaction of feces in a loop of sigmoid colon: a rare cause of incarceration
of inguinal hernia in children. Int J Surg [Internet] 2008;6(6):7-8. 10.1016/j.ijsu.2006.08.005.
Available from. [PubMed: 18234571]

[5]. Sulkowski JP, Cooper JN, Duggan EM, Balci O, Anandalwar SP, Blakely ML, et al. Does timing
of neonatal inguinal hernia repair affect outcomes? J Pediatr Surg 2015;50(1):171-6. [PubMed:
25598118]

[6]. Ajao OG. Obstructed groin hernia in a tropical African population. J Natl Med Assoc
1979;71(11):1093-4. [PubMed: 529309]

J Pedliatr Surg Case Rep. Author manuscript; available in PMC 2022 June 10.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stasyuk et al.

Page 6

[7]. Pathak N, Langer V, Rajagopalan S. Sigmoid colon as a content of congenital inguinal hernia: a

rare presentation. Med J Armed Forces India 2014;70(4):394-5. [PubMed: 25382920]

[8]. Gurer A, Ozdogan M, Ozlem N, Yildirim A, Kulacoglu H, Aydin R. Uncommon content in groin

hernia sac. Hernia 2006;10(2):152-5. [PubMed: 16172801]

[9]. Dutta S, Albanese C. Transcutaneous laparoscopic hernia repair in children: a prospective

[10].
[11].
[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].
[24].
[25].
[26].

[27].

[28].

review of 275 hernia repairs with minimum 2-year follow-up. Surg Endosc Other Interv Tech
2009;23(1):103-7.

Hutchinson R Amyland’s hernia [Internet] J R Soc Med 1993;86(2):104-5. Available from:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1293861/#reference-sec. [PubMed: 8433290]
Ivashchuk G, Cesmebasi A, Sorenson EP, Blaak C, Tubbs SR, Loukas M. Amyand’s hernia: a
review. Med Sci Mon Int Med J Exp Clin Res 2014;20:140-6.

Michalinos A, Moris D, Vernadakis S. Amyand’s hernia: a review. Am J Surg [Internet]
2014;207(6):989-95. 10.1016/j.amjsurg.2013.07.043. Available from. [PubMed: 24280148]
Inan 1, Myers PO, Hagen ME, Gonzalez M, Morel P. Amyand’s hernia: 10 years’ experience
[Internet] Surgeon 2009;7(4):198-202. 10.1016/S1479-666X(09)80084-X. Available from:.
[PubMed: 19736884]

D’Alia C, Lo Schiavo MG, Tonante A, Taranto F, Gagliano E, Bonanno L, et al. Amyand’s
hernia: case report and review of the literature. Hernia 2003;7(2): 89-91. [PubMed: 12820031]
Okur MH, Karagay S, Uygun I, Topcu K, Oztiirk H. Amyand’s hernias in childhood (a report
on 21 patients): a single-centre experience. Pediatr Surg Int 2013;29(6): 571-4. [PubMed:
23417545]

Sharma H, Gupta A, Shekhawat NS, Memon B, Memon MA. Amyand’s hernia: a report of 18
consecutive patients over a 15-year period. Hernia 2007;11(1):31-5. [PubMed: 17001453]
Cankorkmaz L, Ozer H, Guney C, Atalar MH, Arslan MS, Koyluoglu G. Amyand’s hernia

in the children: a single center experience [Internet] Surgery 2010;147(1): 140-3. 10.1016/
j.surg.2009.09.038. Available from:. [PubMed: 19910011]

Kumar VHS, Clive J, Rosenkrantz TS, Bourque MD, Hussain N. Inguinal hernia in preterm
infants (<32-week gestation). Pediatr Surg Int 2002;18(2-3):147-52. [PubMed: 11956782]
Lautz TB, Raval MV, Reynolds M. Does timing matter? A national perspective on the risk of
incarceration in premature neonates with inguinal hernia. J Pediatr [Internet] 2011;158(4):573-7.
10.1016/j.jpeds.2010.09.047. Available from:. [PubMed: 21035818]

Chang SJ, Chen JYC, Hsu CK, Chuang FC, Yang SSD. The incidence of inguinal hernia and
associated risk factors of incarceration in pediatric inguinal hernia: a nation-wide longitudinal
population-based study. Hernia 2016;20(4):559-63. [PubMed: 26621139]

Boocock G, Todd P. Inguinal hernias are common in preterm infants. Arch Dis Child
1985;60(7):669-70. [PubMed: 4026366]

Pan ML, Chang WP, Lee HC, Tsai HL, Liu CS, Liou DM, et al. A longitudinal cohort study

of incidence rates of inguinal hernia repair in 0- to 6-year-old children. J Pediatr Surg [Internet]
2013;48(11):2327-31. 10.1016/j.jpedsurg.2013.06.004.. Available from:. [PubMed: 24210207]
Peevy KJ, Speed FA, Hoff CJ. Epidemiology of inguinal hernia in preterm neonates. Pediatrics
1986;77(2):246-7. [PubMed: 3753760]

Rajput A, Gauderer MWL, Hack M. Inguinal hernias in very low birth weight infants: incidence
and timing of repair. J Pediatr Surg 1992;27(10):1322—4. [PubMed: 1403513]

Yeo CL, Gray PH. Inguinal hernia in extremely preterm infants. J Paediatr Child Health
1994;30(5):412-3. [PubMed: 7833076]

Powell TG, Hallows JA, Cooke RWI, Pharoah POD. Why do so many small infants develop an
inguinal hernia? Arch Dis Child 1986;61(10):991-5. [PubMed: 3096222]

Grabowski J, Goldin A, Arthur LG, Beres AL, Guner YS, Hu YY, et al. The effects of early
anesthesia on neurodevelopment: a systematic review. J Pediatr Surg 2021; 56:851-61. [PubMed:
33509654]

Kurobe M, Baba Y, Otsuka M. Inguinal hernia in very low-birthweight infants: follow up to
adolescence. Pediatr Int 2016;58(12):1322—-7. [PubMed: 27285670]

J Pedliatr Surg Case Rep. Author manuscript; available in PMC 2022 June 10.


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1293861/#reference-sec

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stasyuk et al.

Page 7

[29]. Abdulhai S, Glenn IC, Ponsky TA. Inguinal hernia. Clin Perinatol 2017;44(4): 865-77. [PubMed:

[30].

[31].

[32].

29127966]

Stylianos S, Jacir NN, Harris BH. Incarceration of inguinal hernia in infants prior to elective
repair. J Pediatr Surg 1993;28(4):582-3. [PubMed: 8483072]

Masoudian P, Sullivan KJ, Mohamed H, Nasr A. Optimal timing for inguinal hernia repair in
premature infants: a systematic review and meta-analysis. J Pediatr Surg 2019;54(8):1539-45.
[PubMed: 30541673]

Shaughnessy MP, Maassel NL, Yung N, Solomon DG, Cowles RA. Laparoscopy is increasingly
used for pediatric inguinal hernia repair. J Pediatr Surg 2021;(XXXX).

[33]. Amin M Hernia in girls. Pediatr Endosurg Innovative Tech 1997;1(3):185-8.

[34].

[35].

[36].

[37].

[38].

Kantor N, Travis N, Wayne C, Nasr A. Laparoscopic versus open inguinal hernia repair in
children: which is the true gold-standard? A systematic review and meta-analysis. Pediatr Surg
Int [Internet] 2019;35(9):1013-26. 10.1007/s00383-019-04521-1. Available from:. [PubMed:
31292721]

Grosfeld JL, Minnick K, Shedd F, West KW, Rescorla FJ, Vane DW. Inguinal hernia in children:
factors affecting recurrence in 62 cases. J Pediatr Surg 1991;26(3): 283-7. [PubMed: 2030473]
Garcia DI, Baker C, Patel S, Hebra AV, Cina RA, Streck CJ, et al. Long-term outcomes of
pediatric laparoscopic needled-assisted inguinal hernia repair: a 10-year experience. J Pediatr
Surg 2021;56(1):121-5. [PubMed: 33246576]

Feliu X, Claveria R, Besora P, Camps J, Fernandez-Sallent E, Vifias X, et al. Bilateral inguinal
hernia repair: laparoscopic or open approach? Hernia 2011;15(1):15-8. [PubMed: 20960019]
Kaya M, Hiickstedt T, Schier F. Laparoscopic approach to incarcerated inguinal hernia in
children. J Pediatr Surg 2006;41(3):567-9. [PubMed: 16516636]

J Pedliatr Surg Case Rep. Author manuscript; available in PMC 2022 June 10.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Stasyuk et al. Page 8

Left internal
inguinal ring

Right internal
inguinal ring

il

Fig. 1.
Intraoperative appearance of bilateral inguinal hernias containing the sigmoid colon on each

side. View is looking down into the pelvis.
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