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repair for incarceration of strangulation. When symptoms 
develop, these hernias can be repaired with minimal 30-day 
morbidity to the mother. Additional studies are needed to 
determine the long-term recurrence rate of umbilical hernia 
repairs performed in pregnant patients and the effects of sur-
gical intervention and approach on the fetus.
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Introduction

Primary umbilical hernias account for 175,000 general 
surgery cases annually in the United States [1]. Increased 
intra-abdominal pressure is a known risk factor for the 
development of primary umbilical hernias [2]. Unlike groin 
hernias, primary umbilical hernias are far more common 
in women and this observation may be at least partially 
related to periods of increased intra-abdominal pressure in 
the pregnant female [2].

Approximately, four million live births occur annually in 
the United States with the risk of acute abdomen requiring 
prompt surgical intervention in pregnant women approaching 
nearly 1 in 500 pregnancies [3, 4]. Pregnant women present 
unique challenges regardless of operative or nonoperative 
treatment. Nonoperative management of primary umbilical 
hernias during pregnancy increases the risk for progression 
to bowel incarceration and strangulation while operative 
intervention exposes the mother and fetus to increased physi-
ologic stress and potentially teratogenic medications [1].

The two most common causes of non-obstetric acute 
abdomen, appendicitis and biliary pathology, have been 
described previously [3, 5]. Nevertheless, there remains a 
paucity of literature detailing the incidence and treatment of 
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other general surgery emergencies in the pregnant patient. 
The purpose of our study is to detail the operative manage-
ment and 30-day morbidity of umbilical hernias repaired 
during pregnancy as reported in the American College of 
Surgeons National Surgical Quality Improvement Program 
(ACS-NSQIP).

Materials and methods

Pregnant women undergoing umbilical hernia repair from 
the years 2005–2014 were identified within the ACS-
NSQIP database. Specifically, within the ACS-NSQIP 
database is a ‘pregnancy’ variable that is entered ‘yes’ if 
a patient undergoing surgery has a positive urine or blood 
test for pregnancy, if the fetus is visualized by ultrasound 
prior to surgery, or if there is evidence of a fetal heart rate 
by either ultrasound or fetal heart monitoring [6]. Only 
those patients with the pregnancy variable encoded ‘yes’ 
within the ACS-NSQIP database with one of the follow-
ing Current Procedural Terminology (CPT) codes were 
included. Open umbilical hernias were identified by CPT 
Codes 49585 (reducible) and 49587 (incarcerated/strangu-
lated) while laparoscopic umbilical hernias were identified 
by CPT Codes 49652 (reducible) and 49653 (incarcerated/
strangulated). The use of mesh in open or umbilical her-
nia repair was identified by the CPT Code 49568. There is 
no separate CPT code for the use of mesh in laparoscopic 
umbilical hernia repair.

Preoperative patient variables, intraoperative variables, 
and 30-day postoperative morbidity and mortality variables 
available within the NSQIP database were investigated in 
this patient population. Thirty-day outcomes, including 
acute myocardial infarction, cardiac arrest, pneumonia, pro-
longed intubation, reintubation, venous thromboembolism, 
superficial surgical site infection, deep wound infection, 
organ space infection, wound dehiscence, bleeding requir-
ing transfusion, urinary tract infection, sepsis, unplanned 
return to the operating room, and 30-day mortality, were 
detailed for patients who underwent either open or laparo-
scopic umbilical hernia repair. Fisher’s exact test is used for 
categorical variables and student’s t test and Kruskal–Wal-
lis test for continuous variables. All data analysis was done 
using SAS version 9.3 and p < 0.05 was considered statisti-
cally significant.

Results

A total of 126 pregnant women underwent umbilical her-
nia repair from 2005 to 2014. One hundred and twenty 
(95%) patients underwent open umbilical hernia repair; 71 
(59%) of these patients had umbilical hernia incarceration 

or strangulation at the time of operation. Six (5%) patients 
underwent laparoscopic umbilical hernia repair; 2 (33%) of 
these patients had umbilical hernia incarceration or strangu-
lation at the time of operation. A total of 20 (16%) patients 
underwent simultaneous umbilical hernia repair at the time 
of another procedure; 16 (80%) underwent open umbilical 
hernia repair while 4 (20%) underwent laparoscopic umbil-
ical hernia repair. Sixteen (80%) patients who underwent 
concomitant umbilical hernia repair had an asymptomatic 
umbilical hernia, while four (20%) had an incarcerated or 
strangulated hernia. Laparoscopic appendectomy (n  =  5, 
25%) and laparoscopic cholecystectomy (n = 9, 45%) were 
the most common concurrent procedures. No patient under-
went umbilical hernia repair at the time of cesarean section.

The average age of all patients was 30.3 years and the 
average body mass index at the time of surgical interven-
tion was 30.7  kg/m2. A majority of patients were Cauca-
sian and very few patients had associated comorbidities. 
The average operating time for those patients who under-
went open umbilical hernia repair was 41.2 ± 24.3 min and 
41.3  ±  25.2  min for the laparoscopic group. Three (3%) 
patients underwent open umbilical hernia repair with mesh. 
The CPT code for laparoscopic umbilical hernia repair 
includes repair both with and without mesh so we are una-
ble to delineate how many patients underwent laparoscopic 
hernia repair with mesh.

In terms of 30-day outcomes, the average length of stay 
for all patients was 1.3 days. A total of four (3%) patients 
experienced a superficial surgical site infection, three (2%) 
patients experienced a postoperative urinary tract infection, 
one (1%) patient experienced postoperative sepsis, and 
three (2%) patients had an unplanned return to the operat-
ing room. For the patients who returned to the operating 
room, it is unknown if their reoperation was related to their 
index procedure or related to their pregnancy (i.e., preterm 
labor, cesarean section). No patients experienced an acute 
myocardial infarction, cardiac arrest, pneumonia, pro-
longed intubation, venous thromboembolism, deep wound 
infection, organ space infection, or wound dehiscence.

Discussion

This study represents the largest series in the literature of 
umbilical hernia repair in pregnant patients detailing the 
operative approach and 30-day outcomes. While appen-
dicitis and biliary disease are the two most common non-
obstetric causes of acute abdomen in the pregnant patient 
symptomatic umbilical hernias are also common in this 
population and present a unique challenge to general sur-
geons [3]. Unfortunately, there is a paucity of data available 
to aid surgeons in discussing expected outcomes with these 
patients. This study demonstrates that pregnant patients 
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with an umbilical hernia and signs of incarceration or stran-
gulation can safely undergo umbilical hernia repair without 
significant morbidity or mortality to the mother.

The incidence of umbilical hernia incarceration or stran-
gulation during pregnancy is not well known. In a small 
study by Buch et al. [1], 12 female patients with a known 
umbilical or groin hernia were followed through the course 
of their pregnancies. No patient developed hernia incar-
ceration or strangulation and no patient required emergency 
hernia repair during pregnancy [1]. All patients underwent 
hernia repair postpartum. Based on their observations, 
the authors concluded that umbilical and groin hernias in 
pregnant patients should be managed with watchful wait-
ing during pregnancy with planned surgical intervention 
postpartum [1]. Using a large, nationwide database, our 
study suggests that a certain percentage of these preg-
nant patients will require surgical intervention. Of the 126 
patients included in our study, 73 (58%) had a diagnosis 
of incarceration or strangulation at the time of umbilical 
hernia repair. The potential for hernia incarceration and 
strangulation must be considered by the general surgeon 
when determining the timing of umbilical hernia repair in 
women of child-bearing age. Unfortunately, this dataset has 
a limited ability to predict which patients go on to develop 
incarceration or strangulation. Considering that over a ten-
year period only 126 pregnant patients required umbilical 
hernia repair, the assumption is that few patients actually 
require repair. Without knowing how many patients had 
umbilical hernias that did not require operative intervention 
during their pregnancy, it is difficult to make a solid recom-
mendation on who should get an operation. However, this 
data does contrast the conclusion by Buch et  al. [1], and 
allows general surgeons to better inform pregnant patients 
about the potential for emergent surgery for incarceration 
or strangulation during pregnancy. Additionally, this study 
demonstrates minimal 30-day morbidity for the mother and 
thus patients who are symptomatic should be considered 
for repair prior to completion of their pregnancy. This rec-
ommendation is further supported by a recent systematic 
review by Jensen et  al. who found that repair of sympto-
matic abdominal wall hernias at the time of pregnancy or 
during cesarean section is safe [7].

This systematic review not only supports this recom-
mendation, but it highlights the paucity of data currently 
available in the literature. Jensen et  al. [7] systematically 
reviewed Pubmed and Embase using the terms ‘abdominal 
wall hernias’ and’ pregnancy’. Within the literature, they 
did not find a single randomized controlled trial, prospec-
tive analysis, or retrospective case series on the topic of 
abdominal wall hernia repair during pregnancy. However, 
they did identify 12 case reports of emergent abdominal 
wall hernia repair during pregnancy. Of these 12 cases, 
seven were umbilical hernias, of which six underwent 

primary repair and one patient had a mesh repair. While 
our study does have limitations on the amount of opera-
tive details due to the inherent nature of the ACS-NSQIP 
database, it is nonetheless the largest case series of umbili-
cal hernia repair during pregnancy currently available to 
inform surgeons on this clinical scenario.

A recent study by Oma et  al. [8] followed 224 female 
patients who went on to become pregnant following pri-
mary umbilical hernia repair. Although previous studies 
have shown a lower recurrence rate with mesh versus pri-
mary repair in non-pregnant patients, this study found no 
difference in hernia recurrence rate at an average follow-up 
time of 3.8 years in female patients who went on to become 
pregnant regardless of surgical approach [8–10]. Only a 
small percentage of patients in our study underwent umbili-
cal hernia repair with mesh. Although not well described 
in the literature, there are several reasons that may explain 
the hesitancy to use mesh during hernia repair in a pregnant 
patient, including the risk of lateral detachment of the mesh 
or inadequate overlap of the hernia defect as the uterus con-
tinues to grow as well as mesh-associated pain [6].

General surgeons must be equipped to manage the preg-
nant patient who presents with a symptomatic umbilical 
hernia requiring acute surgical intervention. When faced 
with this scenario, a multi-disciplinary approach includ-
ing the general surgeon, anesthesiologist, and obstetrician 
should be utilized. The risk for preterm labor and delivery 
following emergency surgical intervention in the pregnant 
patient is estimated to be 4% [11, 12]. Therefore, pregnant 
women who require acute surgical intervention should 
undergo surgery at an institution with neonatal capabili-
ties. To minimize the risk of fetal stress and teratogenicity, 
surgical intervention should be delayed until the second tri-
mester, if possible, and the use of local or regional anesthe-
sia should be considered [13].

Despite these findings, our study does have limitations, 
some of which are inherent in using the ACS-NSQIP data-
base. Pregnancy characteristics, including gestational age 
and trimester of surgical intervention, are not available 
within the ACS-NSQIP database. Similarly, hernia char-
acteristics, including the size of the hernia defect and the 
use of mesh during laparoscopic umbilical hernia repair, 
are not detailed within the ACS-NSQIP database. Further-
more, while it would be nice to know if the open or laparo-
scopic surgical approach to umbilical hernia repair in this 
patient population leads to differences in 30-day morbid-
ity, the incidence of laparoscopic umbilical hernia repair in 
this patient population is too small to make definitive con-
clusions. Additionally, the outcomes detailed within this 
manuscript are limited to maternal outcomes only as fetal 
outcomes are not available within the ACS-NSQIP data-
base. Twenty patients underwent umbilical hernia repair at 
the time of laparoscopy for an alternative source of acute 
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abdominal pathology. We are unable to determine if these 
patients had symptoms related to their umbilical hernia at 
the time of operation or if these hernias were incidentally 
discovered and repaired at the time of laparoscopy. Three 
patients returned to the operating room within 30 days of 
their original umbilical hernia repair and we are unable to 
determine if these re-operations were related to the index 
operation or related to pregnancy complications such as 
preterm labor or miscarriage. Finally, the ACS-NSQIP 
database only includes outcomes within the first 30  days 
postoperatively which limits our ability to make long-term 
conclusions regarding maternal and fetal health or hernia 
recurrence.

Conclusion

Based on review of the ACS-NSQIP database, the inci-
dence of umbilical hernia repair during pregnancy is very 
low; however, the majority of patients required repair for 
incarceration of strangulation. When symptoms develop, 
these hernias can be repaired with minimal 30-day morbid-
ity to the mother. Additional studies are needed to deter-
mine the long-term recurrence rate of umbilical hernia 
repairs performed in pregnant patients and the effects of 
surgical intervention and approach on the fetus.
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