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Abstract 
Purpose: Simultaneous surgeries are increasingly applied in all surgical fields. They bring cost and 
health advantages to the patient and the economy. Pregnancy is one of the risk factors of hernia in 
females. We conducted a study for simultaneous tissue repairs of inguinal and umbilical hernias 
during cesarean section. Methods: Between January 1997 and August 2013 we have operated 42 
patients with 45 hernias either umbilical or inguinal. We performed the repairs from the Pfan-
nenstiel incision. Data about maternal age, parity, cause of cesarean section, length of operation, 
length of stay, complications and patient satisfaction were collected. Results: Within this period 
there were 19,904 deliveries in total. Incidence of umbilical hernia was found 0.2% and it was 0.1% 
for the inguinal hernia. Simultaneous hernia repairs significantly prolonged the operative time. 
There was no recurrence and complication. Conclusions: Our results showed that hernia repair 
can be performed without any additional risks during cesarean section. We believe that if there is 
an indication for cesarean section in a pregnancy complicated by an abdominal wall hernia, pa- 
tients should be informed that it would be safe and effective to repair these hernias during cesa- 
rean section. This approach also enables tension-free pure tissue repairs. 
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1. Introduction 
In the 1980s, surgeons cautioned that simultaneous surgical treatment of more than one disorder was associated 
with increased risk and cumulative postoperative complication rates in these cases can be up to 50% higher than 
for single procedures [1]. Increased early postoperative morbidity was a concern in such situations, indeed, it has 
been suggested that combined hernioplasty and open prostatectomy may increase the risk of infection as a result 
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of combining clean and contaminated surgeries [2]. Advances in anesthetic drugs and surgical techniques, par- 
ticularly the introduction of minimally invasive methods, have made combined surgical procedures more popular. 
Today, it is not unusual for a second surgery to be piggy-backed on an elective procedure such as cholecystect-
omy, hernia repair, or prostatectomy. 

Combined surgical procedures can be a modality of choice for improving cost effectiveness and medical re-
sults. Such patients require only one single hospital admission, one preoperative evaluation, one-time anesthesia, 
and have not a longer operative time, hospitalization time, and convalescence periods than two separate surgeries 
would demand [3] [4]. 

Mesh repairs are the standard for many hernias with very distinctive exceptions like Shouldice inguinal hernia 
repair. Actually, the standard is “tension free” repair if there is not a collagen metabolism abnormality. 

Here, we reported prospectively collected series of patients undergoing concomitant cesarean section (CS) 
and umbilical or inguinal hernia tissue repairs those diagnosed during pregnancy. 

2. Methods 
Between January 1997 and August 2013, we prospectively investigated female patients at American Hospital 
General Surgery Department, who underwent elective CS and simultaneous inguinal and/or umbilical hernia re-
pair, and compared to perioperative and early postoperative findings in a group of 100 randomly selected women 
who underwent CS alone. All the CSs were scheduled in the 36th to 39th weeks of pregnancy and all the hernias 
had been diagnosed during pregnancy. The procedures and risks involved were explained and each patient gave 
informed consent. 

The data collected from all subjects were age, parity, indications for CS, single or multiple pregnancy, dura-
tion of surgery, type of anesthesia, intraoperative findings, perioperative and postoperative complications, and 
duration of hospital stay. For the CS-hernia patients, symptoms of the hernia and altered sensation at the hernia 
site such as numbness, tension and pain, after surgery were recorded as well. Duration of surgery was defined as 
the time elapsed from skin incision (beginning of the operation) to completion of the last skin suture. Patient sa-
tisfaction in hernia group was evaluated by questionnaire asking whether the individual would recommend this 
surgery to a friend. In each case, this was done twice: At hospital discharge and at the 1-month follow-up exam. 

Just prior to the operation each woman received 1 g cefazolin sodium intravenously (IV). All CSs were per-
formed by a gynecologist through a 10 to 14 cm Pfannenstiel incision at the pubic hairline. Once the skin and 
rectus fascia were opened, and dissected off a vertical peritoneal incision was made and the operation was per- 
formed in routine fashion. After the closure of uterus and bleeding control by gynecologists, the general surgeon 
started the hernia repair with a second gynecologist assisting. 

For umbilical hernia repair, a Kocher clamp was placed on the middle of rectus abdominus sheet at the edge 
of the upper abdominal flap. The flap was retracted superiorly to expose the peritoneal aspect of the umbilical 
defect. A vertical incision was made in the peritoneum underlying the umbilicus and the caudal edge of the de-
fect was identified easily by palpation. A second Kocher clamp was applied to this edge for traction and exposi-
tion of the defect. The assistant held the clamp in place while the surgeon approximated the edges of the fascia 
with a continuous pattern of 00 polypropylene suture, starting at least 1 cm caudal to the defect and ending 1 cm 
cranial to the superior edge of the defect (or a total of 4 cm from the starting point) then downward with the 
same suture for second row and ends are tied. Due to higher collagen content it is easy to palpate the caudal 
border of the umbilicus, whereas the cranial border is indistinctive due to attenuated collagen structure and not 
easily palpable. If the suture line is too short, a partial wall defect may remain which means missed hernia hence 
even if the defect cannot be palpated well we approximate a 4 cm part of the midline abdominal wall around the 
defect. Subsequently, peritoneal layer overlying the defect was closed. 

For inguinal hernia repair, the rectus muscle was retracted up and the preperitoneal space was dissected laterally, 
extending through the internal inguinal ring. While the Pfannenstiel incision is horizontally proceeding through 
rectus abdominis sheet it leaves the muscle intact and enter the peritoneal cavity between left and right rectus 
abdominis muscles. At this level of the abdominal wall there is no posterior rectus sheet hence retraction of the 
muscle enable us to direct preperitoneal access to Retzius space then the space of Bogros. 

After the identification of hernia and reduction of its content preperitoneal iliopubic tract repair was performed as 
described by Nyhus [5]. Continuous 00 polypropylene sutures were placed to close the posterior wall of the inguinal 
canal till to internal ring, and then a final 1 or 2 interrupted sutures were placed at the lateral edges of the ring. 



S. Carilli 
 

 
3 

All CS-hernia patients were rechecked 1 week, 1 month, and then yearly after the combined procedures till to 
5th years then phone call checks for yearly. 

Means and standard deviations were calculated and group results were statistically compared using Student’s t 
test (p = 0.05). 

3. Results 
During the study period of 200 months 19,904 deliveries took place at our hospital and we performed CS + her-
nia repair in 42 of the mothers. Nine other pregnant women also had hernias (7 umbilical, 2 inguinal) but we 
were unable to perform hernia repair in these cases because the patients either delivered vaginally or had emer-
gency CS. As well, 4 other pregnant women with hernias (3 umbilical, 1 inguinal) had repairs done by other 
surgeons who used different surgical techniques, and these cases were excluded from our study. 

Of the 42 CS + hernia patients in the study, 24 had umbilical hernias, 15 had inguinal hernias, and 3 had both 
types. Of the inguinal hernias 10 were left sided and 8 were right. Two of the women had twin pregnancies and 
both had umbilical hernias only. 

The overall incidence of umbilical hernias among the 19,904 total pregnancies during the study period was 
0.2% (37/19,904) and that for inguinal hernia was 0.1% (21/19,904). 

Of the 24 patients with umbilical hernias, 20 had combined epidural and spinal anesthesia patients and 4 had 
general anesthesia. All 15 patients with inguinal hernias had combined epidural and spinal anesthesia. Two of the 3 
patients with both hernia types underwent combined epidural and spinal anesthesia, and the other had general anes-
thesia. All of the CS-hernia patients received epidural or IV patient-controlled analgesia in the postoperative period. 

After the exclusion of 3 patients with combined umbilical and inguinal hernia the mean ages of the umbilical 
hernia group, the inguinal hernia group, and the control group were 32.5 ± 3.17 years, 35.1 ± 3.61 years, and 
32.1 ± 3.93 years respectively (Table 1). The mean age of the inguinal hernia patients was significantly older 
than that of the others (p = 0.05). With regard to parity, para is significantly low in the control group. 

The mean durations of surgery for the umbilical and inguinal hernia groups (respectively, 54.1 ± 12.73 min and 
53.9 ± 5.8 min) were significantly longer than the corresponding mean for the control group (44.8 ± 12.6 min). 

In the umbilical hernia group, the indications for CS were previous CS (20 patients), cephalopelvic dispropor-
tion (3 patients), and uterine myomectomy (1 patient). In the inguinal hernia group, the indications were pre-
vious CS (11 patients) and cephalopelvic disproportion (4 patients). 

There were no perioperative or postoperative complications. There were no recurrences observed neither dur- 
ing first five years of physical examinations nor the yearly phone controls in all groups. 

In all patients with inguinal hernias, findings during surgery were dilated internal inguinal ring and no identi-
fiable peritoneal sac. In 4 of the inguinal hernia patients, an existing inguinal cord lipoma was identified and re-
duced, and it was not possible to evaluate a direct hernia space because of the (flabby) lacked muscle tone ab-
dominal wall following CS. None of the women with umbilical hernias had a peritoneal sac as well. Five of the 
umbilical hernia patients had hernia lipomas and, in most cases, it was not possible to definitively identify the 
upper margin of the umbilical defects on palpation. Consequently, it was not possible to accurately measure 
most of these defects. Due to patient selection criteria all they were diagnosed during pregnancy and none of 
them were larger than 1.5 cm diameter (a finger tip breadth). 

 
Table 1. Results for the hernia and control groups (data reported as mean and standard deviation). Three patients having um-
bilical and inguinal hernias are not included.                                                                   

Number of Patients 
Umbilical Hernia Inguinal Hernia Control Group 

N = 24 N = 15 N = 100 

Age (years); Mean, (sd) 32.5 (3.17)a 35.1 (3.61)a,b 32.1 (3.93) 

Gravida 1.88 (0.8) 1.86 (1.27) 1.86 (1.27) 

Para 0.81 (0.55)b 0.71 (0.46)b 0.24 (0.5) 

Duration of Surgery(min) 54.1 (12.73)b 53.9 (5.8)b 44.8 (12.6) 

Hospital Stay (day) 3.07 (0.47) 3 (0.4) 3 (0) 

Abbreviations: aStatistical difference between umbilical and inguinal hernia patient groups (p < 0.05); bStatistical difference between control group (p 
< 0.05). 
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In the first week post-surgery, none of the patients who underwent umbilical hernia repair experienced signifi- 
cant pain after the surgery but eleven did report different sensation or tenderness around the umbilicus when 
pressure was applied. None of the patients who underwent inguinal hernia repair described these sensations at 
the surgery site. 

All the CS-hernia patients had positive responses to the questionnaire and all stated that they would recom-
mend this combined surgery to friends. 

4. Discussion 
One of the earliest descriptions of simultaneous surgeries was made by Ferguson [6]. He had written that it was 
not uncommon in his practice at that time to remove the uterus, salpynx, appendix, or prostate during a her- 
niotomy. Ferguson also pronounced increased intra-abdominal pressure as one of the causative factors for her-
nias [6]. During the last century, biological factors such as ultrastructural alterations in connective tissue and 
various anatomical tendencies have been shown in hernia etiology [7]. Although the factors that are commonly 
listed as causative for hernias are still mostly speculative, epidemiologic studies have confirmed that pregnancy 
is a risk factor for abdominal wall hernias. However, females do not develop more hernias than males, in spite of 
the increases in intra-abdominal pressure and great tension on abdominal wall seen in pregnancy. Bendavid 
pointed out that, for every woman with a hernia, at least 19 men require treatment for some type of hernia [8]. 
One of the exceptions about this distribution is adult umbilical hernia. Although the numbers are changing there 
is a female predominance occurring particularly in females older than 40 years, obese, diabetic and multiparous 
[9] [10]. Actually, many patients attribute the onset of umbilical herniation to pregnancy; furthermore multiple 
pregnancies often precede the development of an umbilical hernia. Incidence rates of both umbilical and inguinal 
hernias in this patient population were lower than non-pregnant population, which was probably originated from 
the younger patient groups, involved in this study. 

Only 4 articles in the medical literature discuss hernia repair during CS. First one is a case report published in 
1987 that describes the direct and femoral hernia repairs during a CS of the same patient [11]. Another article 
reported in 5 patients with inguinal hernias and 3 patients with umbilical hernias repaired during CS [12]. 
Ghnnam et al. published for 48 umbilical hernias repaired during CSs done within a 2-year period [13]. They 
used the same approach with us, transperitoneal access, and they used mesh repair if the defect was larger than 3 
cm and detected 1 recurrence in 36 patients who underwent primary hernia repair. Recently, Gabriele et al. pub-
lished 19 women with inguinal hernias and 9 with umbilical hernias that were repaired during CS [14]. They 
used mesh repair via periumbilical incision for the umbilical hernias and Lichtenstein repair via a Pfannenstiel 
incision. 

Our results cannot be directly compared to previous findings owing to differences in patient selection criteria 
and the repair methods. Obviously, any additional procedure extends the duration of surgery, as our operative 
times demonstrate. But it has not changed the hospitalization period. Hospitalization period is affected from 
many parameters like cultures, patient’s motivation to be discharged, and health insurance policies. At our center, 
the routine hospital stay after CS is 3 days, which was not changed following simultaneous hernia repairs. 

Statistically, para is significantly higher in hernia groups than control and inguinal hernia patients are signifi-
cantly older than other groups. Interpretations of these variations are mostly speculative and probably they were 
originated from the small number of the groups. 

Recurrence rate is the most important parameter for assessing the success of hernia repair techniques. For 
umbilical hernia, primary repairs reported as having 42% short-term recurrence rate [10]. It is quite similar for 
the inguinal hernia tissue repairs. Not surprisingly, they were mostly replaced by mesh repairs in hernia surgery. 
Furthermore, primary repairs lead to considerable tissue tension and, therefore, tend to be associated with dis-
comfort and disability, and have higher rates of complications and recurrence than mesh operations. However, 
we prefer primary repair to mesh techniques in this particular group of patients. Cesarean section is a bloody 
procedure, and after the baby has been evacuated and the uterus closed, there may still be some devitalized tis-
sue in the surgical environment that could induce infection or endometriosis in the presence of prosthetic material. 
Furthermore, there is no tension on the flabby abdominal wall and these repairs don’t cause pain and disability. 
Our results are verifying the importance of the tension free repair, which can be supplied without mesh implant 
only in this particular patient group. Absence of recurrence in our series may be the reflection of postpartum 
remodeling of the abdominal wall and its relation with relaxin, which required further investigations [15]. The 
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motivation to conduct this study came from our observations that abdominal wall mechanics are disturbed by the 
stretching that occurs during pregnancy, and not rarely resulting architectural changes like rectus muscles dias-
tasis. While the study was conducted we decided to use pure tissue repairs despite the justified prosthetics usage 
benefits. Our previous experiences taught us the higher compliance of the abdominal wall early in the postpar-
tum period and further more as a result of skepticism we do not prefer to use prosthetic material even there is no 
evidence of its relation with endometriosis. 

“Tension free” concept in hernia repairs is provided almost always by the prosthetics. Contribution of pros-
thetics to hernia repairs are clear and beyond any debates. On the other hand, abdominal wall compliance is the 
main determinant of tension of the wall and the intra abdominal pressure [16]. It is known that the most suc-
cessful repairs can be performed in the most compliant abdomens. Abdominal wall compliance and its relation 
with volume and pressure studied by ascitic drainage can be attributed pregnancy and delivery [17]. 

It is estimated that groin hernia is associated with 1 of every 1000 to 3000 pregnancies [18]. Umbilical hernia 
is the second most frequent hernia after groin hernias in non-pregnant population [19]. Our result presented the 
hernia incidence is about 0.3% during pregnancy and umbilical hernias are almost two times more frequent than 
as inguinal hernias. According to the Swedish Hernia Register Koch pointed out a higher proportion of emer-
gency operations was carried out in women than men (16.9% vs. 5.0%, respectively) [20]. They also reported 
that these operations led to bowel resections in 16.6% and 5.6% of cases, respectively. While the pregnancy is a 
true risk factor for female hernias, with awareness and a careful examination it may be diagnosed more fre- 
quently, and many female patients can be avoided from an emergency hernia surgery by the additional hernia 
repair during CS. 

Due to rarity of the condition patient groups are unfortunately small in this study and that prevents impressive 
conclusions. The other weakness of the study is follow up. It is a well-known fact that 5-year period is not long 
enough for recurrences following hernia surgery and phone calls are always questionable for exact diagnosis. 
But due to phone contact we have not lost the patients. Progressive nature of the hernia draws attention of pa-
tients within a period of time due to pain or swelling at the hernia site. While there is no 100% success rate in 
any described repair techniques, it will not be a surprise if we have some recurrences in the future. 

Our results show that combining hernia repair with CS is effective and causes lesser trauma to patients even 
though it is not part of the aims of this study, it is clearly cost effective. We believe any kind of hernia repair 
during CS is beneficial to prevent another and may be more complicated surgeries. We prefer direct approxima- 
tion of the fascial edges with polypropylene sutures although it is contradictory to normal population in postpar- 
tum period it brings the advantage of tension free repair with non-mesh repair. 
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