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CASE REPORT

Successful laparoscopic repair for reduction 
en masse of infantile inguinal hernia: a case 
report of this rare condition
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Abstract 

Background: Reduction en masse (REM) is a rare condition following manual inguinal hernia (IH) reduction in which 
a hernia sac is reduced back into the preperitoneal space with a loop of the bowel incarcerated at the neck of the sac. 
It resembles successful manual reduction and may thus be overlooked easily. We herein report an infantile case of 
REM of an IH that was successfully treated laparoscopically.

Case presentation: A 10-month-old boy with a surgical history of bilateral open IH repair at 4 months old presented 
with a bulge in his left groin and vomiting. A left incarcerated recurrent IH was suspected, and manual reduction was 
performed. The hernia was apparently reduced successfully, but abdominal distention and vomiting persisted. He was 
admitted for further observation due to the symptoms. On day 2 after admission, abdominal X-ray showed extensive 
small bowel obstruction (SBO). Enhanced computed tomography (CT) revealed protrusion of the small bowel with a 
closed-loop in the left groin. A closed-loop SBO due to postoperative adhesion or an internal hernia was suspected. 
To assess the etiology of SBO, emergent laparoscopic exploration with hernia repair was planned. Laparoscopy 
revealed REM of the left incarcerated IH with a thickened peritoneum at the neck of the sac. Laparoscopic reduction 
was performed, and the incarcerated small bowel showed no signs of ischemia. The hernia sac was not associated 
with the previously ligated processes vaginalis, which had been closed by a previous Potts’ procedure. It was located 
at the inside of the processes vaginalis. The sac was successfully closed by laparoscopic percutaneous extraperitoneal 
closure procedures, and iliopubic tract repair was also performed via the previous inguinal incision. The postoperative 
course was uneventful.

Conclusion: Pediatric IH is due to the patent processes vaginalis, and REM is extremely rare. Laparoscopic surgery for 
REM is a relatively common and useful approach for the diagnosis and treatment of adults. In our infantile case, the 
laparoscopic approach was similarly effective for both investigating the cause of SBO and performing high ligation of 
the sac for this rare condition with IH.
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Background
Reduction en masse (REM) is a rare condition following 
manual inguinal hernia (IH) reduction in which a hernia 
sac is reduced back into the preperitoneal space with a 
loop of the bowel incarcerated at the neck of the sac [1]. 
It is necessary to perform emergent surgical treatment 
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for REM because incarcerated hernia remains. However, 
the diagnosis of REM is often difficult, as it is a rare com-
plication, and it initially appears as if manual reduction 
was successfully performed. Therefore, when it occurs, it 
is easily overlooked, which results in a delayed diagnosis 
and the need for emergent surgery.

We herein report an infantile case of REM of IH that 
was successfully treated by laparoscopic procedures.

Case presentation
The case was a 10-month-old boy who had a surgical his-
tory of bilateral open inguinal hernia repair at 4 months 
of age at our institution. He presented with a bulge on his 
left groin and vomiting (Fig. 1). A left incarcerated recur-
rent inguinal hernia was suspected, and manual reduc-
tion was performed. The hernia was apparently reduced 

successfully, but abdominal distention and vomiting per-
sisted. Therefore, he was admitted for further observa-
tion due to the symptoms.

Immediately after manual reduction and on the first 
day after admission, abdominal X-ray showed mild small 
bowel dilatation. On the second day after admission, 
abdominal X-ray showed extensive dilatation of the small 
bowel and a paucity of gas in the colon (Fig. 2). Enhanced 
computed tomography (CT) was performed to investi-
gate causes of small bowel obstruction (SBO). It revealed 
protrusion of the small bowel with a closed-loop in the 
left groin (Fig.  3). SBO with a closed-loop due to post-
operative adhesion or internal hernia was suspected. 
To clarify the cause of the SBO, emergent laparoscopic 
exploration with recurrent inguinal hernia repair was 
planned.

Under general anesthesia with the patient in a supine 
position, the umbilicus was opened through a 1.5-cm 
longitudinal incision, and a wound retractor (LAP PRO-
TECTOR Mini-mini; Hakko Co., Ltd., Tokyo, Japan) was 
applied. Two 5-mm trocars (scope and operator’s right 
hand, respectively) were inserted through a multichan-
nel port device (E・Z access; Hakko Co., Ltd.) to attach to 
the wound retractor, and pneumoperitoneum was estab-
lished (8 mm Hg, 5 L/min  CO2 insufflation). Laparoscopy 
revealed a small amount of ascites, small bowel dilata-
tion and a loop of small remained trapped in the hernia 
with a thickened peritoneum at the neck of the sac in 
the left inguinal lesion (Fig. 4a). Laparoscopic reduction 
was performed by grasping and pulling the incarcerated 
small intestine using an atraumatic grasper. After suc-
cessful reduction, the incarcerated small bowel showed 
no signs of ischemia, so intestinal anastomosis was not Fig. 1 A bulge at the patient’s left groin

Fig. 2 Abdominal X-ray findings
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performed. Laparoscopy and inserting forceps revealed 
that the processus vaginalis (PV) had remained closed by 
a previous operation for IH. The hernia sac at the lapa-
roscopic procedure was not associated with the PV that 
had been closed by previous open IH repair. It was also 
located away from the testicular artery and vein as well 
as the vas deferens, and not inside of the inferior gas-
tric artery (Fig. 4b). To ligate the neck of the hernia sac, 
a Lapa-Her-Closure needle™ (Hakko Co., Ltd.) was per-
cutaneously inserted into the preperitoneal space just 
above the neck of the sac. The needle came down half-
way around the neck, passed through the peritoneum, 
released a suture, and then went back, this time coming 
through the opposite side halfway around the neck and 
catching the suture before exiting the body (Fig. 4c). The 
neck was encircled without skipping, and the thickened 
peritoneum was high ligated (Fig.  4d). Because direct 
hernia was also suspected, we additionally performed ili-
opubic tract repair via the previous inguinal incision. The 
postoperative course was uneventful (Additional file 1).

Discussion
The incidence of REM is reportedly 1 in 13,000 hernias 
[2]; however, because of an increasing number of early-
period surgical repair procedures for hernias after a 
definitive diagnosis, the incidence is likely far less than 
that reported[3]. The hernia sack is made by persistent 
stimulation of the peritoneum, which results in fibrotic 

thickening and stenosis, leading to the formation of a 
new hernia phylum [4]. Despite the disappearance of 
groin swelling, some patients complain of abdominal 
symptoms and prolonged findings of SBO [5]. When 
SBO is found after manual reduction of IH, as in the 
present case, it is possible that REM has occurred, so 
caution is required.

The occurrence of REM requires several criteria be 
met: (1) the hernia sac must have a narrow neck, mak-
ing it difficult for the bowel to move back out of the sac; 
(2) the hernia sac must be mobile within the inguinal 
canal; and (3) there must be enough laxity in the perito-
neal cavity without displacing the bowel loops from the 
sac [6]. In some cases, REM can be manually reduced by 
the patients themselves [7]. It is generally thought that 
children are at a lower risk of REM than adults because 
their hernia sacs tend to adhere tightly to the neigh-
boring cord structures [8]. Regarding REM in pediat-
ric patients, there are two case reports available [8, 9]. 
Both cases had findings of SBO after manual reduction 
of IH, similar to our present case. On the other hand, 
not similar to our present case, they were not recurrent 
IH after surgery and older than our present case. Their 
more detailed type of IH was not described, however, 
it was considered that lack of adhere and vulnerable of 
their IH sac caused REM [8, 9]. In our present case, it 
was considered that the initial Potts procedure made the 
IH sac lacking adhere and vulnerable similarly to them.

Fig. 3 Enhanced CT findings. Closed loop in the left groin (yellow arrow). a Coronal section. b Axial section and inferior gastric artery (yellow 
arrowhead). c Sagittal section
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Regarding the mechanism underlying recurrent IH 
after the Potts procedure at four months old in our pre-
sent case, it was not associated with the recurrence of 
patent PV. The laparoscopic findings showed the incar-
cerated small bowel located inside the previously ligated 
PV. Retrospectivity, enhanced CT revealed that hernia 
sac and trapped small bowel had not been inside of the 
inferior gastric artery, and they appeared that they had 
headed into internal inguinal ring through outside of the 
inferior gastric artery (Fig.  3). The mechanism underly-
ing recurrent IH in our present case is thus considered 
to not involve the recurrence of repaired indirect hernia 
or complicated congenital direct hernia after the Potts 
procedure. Our present case is thought be a recurrence 
as de novo type of external IH. There have been reports 
concerning the effectiveness of laparoscopic reduction for 
REM of IH in adult cases [10]. Similarly, in our present 
case, a laparoscopic procedure was also effective for the 

treatment and diagnosis of this rare condition of pediatric 
REM and recurrent IH.

Conclusion
In cases of SBO after manual reduction of IH, the poten-
tial involvement of REM should be considered. Laparo-
scopic procedures for REM are effective for the diagnosis 
and treatment of REM in infantile cases of this extremely 
rare condition.
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Fig. 4 Operative findings. a Small bowel dilatation and a loop of small intestine remained trapped in the hernia with a thickened peritoneum at the 
neck of the sac in the left inguinal. b The hernia sac(black arrow) was not associated with the processus vaginalis(black arrowhead), which had been 
closed by a previous open procedure. c The hernia neck was encircled without skipping. d The hernia neck received high ligation
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