
It is well established that elective repair of an abdominal wall 
hernia has better results than an emergency repair. There are 

fewer postoperative complications both systemic and local (pain, 
surgical site infection, hematoma, orchitis) [1-3]. Moreover, 
emergency surgeries are usually performed during the night shift, 
which is related to increased mortality and morbidity [4,5]. Man-
ual closed reduction (MCR) is a digital manipulation of the hernia 
to reduce the incarcerated content into the abdominal cavity. 

The safety of MCR is not well discussed in the literature. 
There are several concerns in performing MCR: injuring the in-
carcerated bowel during the manipulation, returning ischemic 
bowel to the abdomen cavity, and reducing the hernia sack while 

it still contains incarcerated bowel. To date, emergency surgery 
is the recommended management [6]. However, due to the high-
er rates of complication and recurrences associated with emer-
gency surgery and considering patients with increased operative 
risk, we hypothesized that MCR may be a safe option in these 
cases. We retrospectively evaluated the safety, success rate, and 
complications of MCR.

Sheba Medical Center is a tertiary comprehensive hospital with 
more than 150,000 annual emergency department admissions. 
The medical charts of all the patients who arrived to our emergen-
cy department with a hernia-related diagnosis during the 7-year 
period (2012–1018) were retrospectively scanned. The charts 
were reviewed by two investigators who decided whether the 
clinical report described the clinical findings well enough. We 
included only patients who presented with irreducible palpable 
mass, as indicated from the patient's medical chart. These patients 
were first evaluated by the emergency department physician. The 
patient presented with an irreducible hernia, and the surgical team 
was consulted. MCR was routinely attempted in all patients with 
an incarcerated hernia, unless bowel strangulation was suspected, 
based on local signs or systemic evaluation. Patients who failed 
MCR underwent surgery. There was no unified protocol for an-
algesia, and the decision to try MCR under analgesia was at the 
discretion of the senior surgical resident. Patients with an initially 
or easily reducible hernia were excluded from the study. 

The following parameters of the patients who underwent 
MCR were retrieved: patient demographics, presenting symp-
toms and duration, evaluation and management in the emer-
gency department, length of hospital stay, and complications. 
Recurrent episodes and timing of the definitive operation was 
taken either from our records or by telephone survey. 

Prolonged symptoms were considered when symptoms last-
ed for more 24 hours. 

This is a retrospective study. No informed consent was re-
quired according to our Institutional Review Board. The study 
was approved by the Institutional Review Board (No 5596-18). 



Overall, 2652 patients had a hernia-related diagnosis in the 
emergency department during the study period. Of these, 548 
had an irreducible hernia. All patients underwent MCR. Of 
these, 409 (74.6%) failed MCR and the patients underwent 
emergency surgery. The other 139 patients underwent success-
ful MCR, which accounted for 25.4% of the cases.

From the patients who presented with MCR, 101 were male 
and 38 female. The average age was 62 years (range 18–99). 
Most cases were inguinal hernia (69%) followed by umbilical 
hernia (21%). Types of the hernia and outcome of MCR are de-
tailed in Table 1. Most patients (65.5%) were symptomatic for 
less than 24 hours (8.7 ± 4.1 hours). Presenting symptoms, laboP-
ratory exam, and radiological results are summarized in Table 2. 
In 70.5% of the cases the incarcerated hernia was reduced 
without analgesia while in the other patients, opioids were the 
common adjuvant drug (19 patients received meperidine, 12 
morphine, 2 midazolam, 1 dipyrone, 1 non-steroidal anti-in-
flammatory drug). Sixty-seven percent of the patients were 
admitted, and 84% of who were discharged the following day. 
Only 1 patient had a complication and was operated on 2 days 
following his discharge with a finding of ischemic bowel that 
needed resection and primary anastomosis. Patient management 
is summarized in Figure 1. 

Recurrent IAWH occurred in 32 patients (23%) within an av-
erage period of 6 months. Twelve patients (37.5%) had a recur-
rence during the following month of the initial reduction. Thir-
teen (40%) patients were operated on during the second episode 
and the other underwent repeat successful MCR. 

Of the patients who underwent successful MCR, surgical 
repair was performed on 89 (64%), of which 76 were ambula-
tory and 13 emergency due to recurrent incarceration without 
evidence of ischemic bowel. Average time to elective operation 
was 4 months. In all, 31 patients were not operated on and 18 
were lost to follow-up.

In comparison to the successful MCR group, in the group 
of failed MCR, the incidence of femoral (12.4% vs. 1.4%) and 
postoperative ventral hernia (POVH) (15.4% vs. 5%) were 
higher [Table 1]. 

Six patients (1.4%) who underwent surgery after failed MCR 
had findings of perforation: 2 cases of POVH, 2 cases of fem-
oral hernia, 1 case of inguinal hernia and 1 case of Spigelian 
hernia. In 1 patient with an inguinal hernia, there was a finding 
of deserosation. In 35 patients (8.5%) of the failed MCR group 
there was ischemic bowel requiring resection. 

Abdominal wall hernia repair is one of the most common op-
erations performed worldwide. While most operations are per-
formed electively there is an increased incidence of emergency 
surgery. Beadles reported overall emergent hernia repair inci-
dence of 19.2 per 100,000 person-years, most commonly in pa-
tients older than 65 year of age [7]. Hernandez-Irizarry et al. [8] 
reported that the rate of emergency inguinal hernia repair has 
decreased in the last 20 years and it accounts for 3.8% of hernia 
repair surgeries. Age > 70 years, obesity, high American Society 
of Anesthesiology score, femoral or recurrent hernias are risk 
factors for emergency surgery.

Most of these emergency operations are performed during 
the night shift, which contributes to the higher rates of morbid-
ity and mortality [4,5]. MCR is manual reduction of the hernia 
with or without analgesics or muscle relaxants. The advantages 
of avoiding emergency repair are mostly lowering the compli-
cations and recurrence rates and avoiding night shift operations, 
as well as avoiding operation in high operative risk patients. 
Recently published study by Kohga [9] showed more favor-
able outcomes in patients with elective surgery after reduction 
than those who were emergently operated. The main concern 
regarding this maneuver is reduction of hernia en masse, which 
means that the reduced hernia sac can still contain the incar-
cerated bowel with the strangulating ring. This complication is 
extremely rare and estimated to occur in 1:13,000 cases. Re-
current reductions and difficult reduction are considered as risk 
factors for this complication [10-12]. Other concerns might be 
the reduction of irreversibly ischemic bowel, injury to the bowel 



during the maneuver itself, and recurrent incarcerations. How-
ever, emergency hernia repair carries higher complication rates. 
Abi-Haidar et al. [2] compared acute vs. elective surgery for 
inguinal hernia. He found higher rates of complications (27% 
vs. 15.1%) and recurrences (4.8% vs. 1.5%) in the acute group. 
Older patients with femoral, scrotal or recurrent hernias were 
at increased risk for emergency surgery. Altom et al. [13] re-
ported on emergent incisional hernia repair. He found increased 
morbidity in the 30 days following the emergency surgery com-
pared to elective cases, without any differences in hernia repair. 
In addition, some patients are considered high operative risk due 
to their co-morbidities. In these patients, every effort should be 
made to improve the patient's condition and reduce periopera-
tive morbidity and mortality. 

In a study by Harissis [14], 101 patients underwent reduction 
with successful rate of 60.1%.

In our study, we report a 25.4% success rate in performing 
MCR. The lowest success rate of MCR was found in patients 
with femoral (3.7%) and incisional hernia patients (10%). Most 
probably, the anatomy of femoral hernia and complexity of inci-
sional hernia, prevent successful reduction.

Ninety-three patients (67%) were admitted for observation, 
46 (33%) were discharged from the emergency department aca-
cording to their request after a few hours of observation with 
complete resolution of their symptoms. They were advised to 
return if there was any deterioration and were scheduled a meet-
ing at our outpatients clinic. Of the 93 patients who were admit-
ted, 78 (84%) were discharged the following day after eating 
and passing a bowel movement. Longer hospitalizations were 
attributed either to surgery (elective repair of the hernia, due 
to an available operative time) or for further workup. Only one 
patient from 139 who had a successful reduction, had a compli-
cation. This was a 66-year-old healthy patient with a right ingui-
nal hernia and an umbilical hernia repair several years prior to 
his admission. He presented with an incarcerated right inguinal 
hernia with abdominal X-ray suggestive of small bowel obstruc-
tion. He underwent MCR and was admitted for observation. 
Both lactate and WBC were normal. He was discharged the fol-
lowing morning without any complaints after eating and passing 
stool. Two days after his discharge he returned to the emergency 
department with abdominal pain. On physical examination the 
inguinal hernia was reducible, but there was a suspected incar-



cerated ventral hernia that was not noticed before. On abdomi-
nal X-ray there were signs of small bowel obstruction. Comput-
ed tomography revealed a suspected ischemic bowel loop with 
proximal bowel distension. He underwent laparoscopy, which 
revealed omental adhesions in the ventral hernia and an isch-
emic bowel loop in the lower abdomen. The ischemic bowel 
was resected, the ventral hernia was primarily repaired, and the 
inguinal hernia fixed with mesh via separated inguinal incision. 
He had a prolonged ileus and superficial wound infection in the 
ventral incision, which was treated locally and with antibiotics. 
He was discharged on postoperative day 11. 

In the literature, 4% of incarcerated hernia cases present with 
bowel perforation [15]. In our series, from 409 patients who 
failed MCR and underwent emergency surgery, 6 had findings 
of perforated bowel and 1 had a large deserosation. This result 
accounts for the 1.7% perforation rate, which is lower than pub-
lished. Nevertheless, it is very difficult to evaluate the effect of 
MCR on the perforation rate. 

In our series, recurrent incarceration occurred in 32 patients 
(23%). In 60% of the recurrences, MCR was successful again.

While locally in our medical center, the surgical team per-
formed the MCR, we believe that any emergency medicine 
physician can perform this safe procedure, as it also advised in 
Emergency Medicine textbook [16]. A surgical consult should 
be reserved for those cases in which MCR fails.

MCR might be a good option for patients with increased op-
erative risk. In our study 31 patients were not operated on, either 
due to their co-morbidities or due to their preference.

Our study has several limitations. This is a retrospective study. 
There was no unified protocol for MCR, thus, some patients 
considered failure of MCR, even without analgesics attempt. 

MCR is a safe procedure. MCR should be considered as a treat-
ment option for incarcerated hernia especially in high operative 
risk patients. Nevertheless, patients need to be operated on as 
soon as possible after optimizing their co-morbidities.

Blocking infiltration of pathogenic immune cells into the 
central nervous system (CNS) can prevent autoimmune 
neuroinflammation. However, selectively targeting 
pathogenic cells while still allowing the infiltration of 
protective cells has proved challenging. Charabati et al. 
identified dual immunoglobulin domain–containing cell 
adhesion molecule (DICAM) as a mediator of pathogenic, 
T helper 17 (TH17) cell trafficking into the CNS. DICAM 

was highly expressed on TH17 cells isolated from patients 
with multiple sclerosis. Blockade of DICAM with an 
antibody in mice prevented TH17 cell infiltration, reducing 
disease severity in models of experimental autoimmune 
encephalomyelitis, suggesting that DICAM merits further 
exploration as a therapeutic target for neuroinflammation.


