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Abstract
Purpose Umbilical and epigastric hernia repairs are minor,
but are commonly conducted surgical procedures. Long-term
results have only been sparsely investigated.

Our objective was to investigate the risk of chronic com-
plaints after a simple sutured repair for small umbilical and
epigastric hernias.
Methods A retrospective cohort study with a 5-year question-
naire and clinical follow-up was conducted. Patients undergo-
ing primary elective, open non-mesh umbilical or epigastric
sutured hernia repair were included. Patients completed a
structured questionnaire regarding chronic complaints during
work and leisure activities using a verbal rating scale. The
primary outcome was chronic complaints.
Results A total of 295 patients were included for analysis after
a median of 5.0-year (range 2.8–8.0) follow-up period. Follow-
up results were achieved from 262 of the included patients (90%
response rate). Up till 5.8 % of the patients reported moderate or
severe pain and discomfort. Work and leisure activities were
restricted in 8.5 and 10.0 % of patients, respectively. Patients
with chronic complaints had a higher incidence of recurrence
(clinical and reoperation), than patients with none or mild

complaints (78.6 vs. 22.2 % (P<0.001)). The recurrence rate
was significantly higher after a repair with absorbable suture
(20.1 %) compared with non-absorbable suture repair (4.2 %)
(P<0.001).
Conclusion We found that chronic complaints after a simple
sutured umbilical or epigastric repair was in the level of 5.5 %
and could in part be explained by recurrence. Furthermore,
absorbable suture should be omitted to reduce risk of recurrence.
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Introduction

Umbilical and epigastric hernia repairs are minor general
surgical procedures [1]. However, there is no consensus on
the optimal repair technique [2].

Recurrence rates after mesh repairs are significantly lower
than after sutured repair [3–5], but sutured repair is still the
most frequently used technique for repair of smaller umbilical
and epigastric hernia defects [2]. Only few retrospective and
heterogenic studies using a mixture of mesh and sutured
repairs have investigated chronic complaints after umbilical
and epigastric hernia repairs [6–8].

Our primary objective was to study the risk of chronic
complaints after simple sutured repair for umbilical and epi-
gastric hernias and the influence of recurrence (clinical recur-
rence and operation for recurrence) on chronic complaints.

Material and methods

Patients

This was a retrospective cohort study with a questionnaire
follow-up enrolling consecutive patients from two university
hospitals with free referral. Patients were identified by national
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code numbers for open umbilical and epigastric hernia repair
(JAF10-20-30-96 and JAE 10) during the period of 1st of
January 2000–31st of December 2004.

Several predefined exclusion criteria were defined before
the study started, as listed in Fig. 1. Only patients ≥18 years
undergoing primary elective open non-mesh umbilical or
epigastric hernia repair using a simple suture technique were
analysed. Demographic data and perioperative results were
collected retrospectively from hospital files. Information
about the patient and the primary repair (size of hernia defect,
type of the suture material used for the repair, age, gender,
smoking and alcohol habits, and recurrence) were analysed for
possible influence on study endpoints.

Questionnaire and follow-up

All included patients were prospectively contacted by letter and
asked to complete a structured questionnaire regarding pain and
discomfort localised at the umbilical or epigastric scar during
work and leisure activities. Questions were about instant pain
and discomfort as well as pain and discomfort in average
covering the last week. For this purpose, a verbal rating scale
was used (no=0, light=1, moderate=2, severe=3). Instant pain
and discomfort were registered at rest and during mobilisation
from supine to sitting position. Patients were also asked about
their physical workload (sedentary/moderate or strenuous) and
whether work and leisure activities were restricted by chronic
complaints due to their previous hernia repair. Finally, patients
noted the date of first suspicion of clinical recurrence.

Patients with suspected recurrence or moderate to severe
pain and/or discomfort (answers based on the structured

questionnaire) qualified for clinical examination. All patients
were clinically examined in their private homes by an experi-
enced general surgeon and, when in doubt, further diagnostic
work-up was performed with abdominal CAT-scan or trans-
abdominal ultrasonography.

Statistics and ethics

Data are presented with exact numbers, medians (ranges), and
percentages as appropriate. Age, BMI, and hernia size were
divided according to ≤ or > median values. Incidence of moder-
ate or severe complaints (chronic complaints) was analyzed
against incidence of none or mild complaints (no complaints)
in relation to recurrence (clinical and reoperation for recurrence)
using Fisher's exact test and 95 % confidence intervals (CI).

Five different variables were investigated for impact on the
rate of chronic complaints: size of hernia defect, type of the
suture, age, gender, and recurrence. The risk of mass significance
due to multiple testing was minimised by the Bonferroni correc-
tion. Thus, P=0.05/5=0.010 was considered statistically
significant.

The Local Ethics Committee (reg. no. KF07329141) andData
Protection Agency (reg. no. 2008-58-0020) approved the study.
The study was registered at ClinicalTrials.gov (NCT0174740).

Results

During the inclusion period, 587 patients underwent umbilical
or epigastric hernia repair of whom 292were excluded leaving
295 patients for analysis (Fig. 1). The follow-up period was

Eligible patients 2000 - 2004, n = 587
Excluded due to study criteria (multiple reasons allowed) n = 292

• mesh repair, n = 116
• acute repair, n = 91
• repair secondary to other operation, n = 63
• recurrent hernia repair, n =50
• combined hernia repair, n =  34
• laparoscopic hernie repair, n = 15
• trocar hernia repair, n = 14
• incompensated liver cirrhosis, n = 7
• age < 18 years, n = 6
• pregnancy, n = 1 

Elective sutured primary umbilical hernia repair, n = 295

Prospective long-term follow-up, n = 262

Loss of follow-up, n = 33
• none-responders, n = 19
• dead at follow-up, n = 8
• emigrated at follow-up, n = 5
• non-compliant, n = 1

Fig. 1 Study profile
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5.0 years (2.8–8.0). Follow-up results were achieved from 262
of the included patients (90 % response rate). Patient charac-
teristics of the included patients are given in Table 1. General
anaesthesia was used in 270 (91.5 %) patients, and local
anaesthesia in 25 (8.5 %) patients. Hospital stay was median
0 day (0–6 days). No deaths were recorded.

Fourteen (5.5 %) and 15 (5.8 %) of the patients reported
chronic moderate or severe pain or discomfort, respectively
(Table 2). Work and leisure activities were restricted in 8.5
and 10.0 % of the patients, respectively. There were 165
employed patients (76 % reported sedentary/moderate work,
20 % strenuous work; 4 % no information). The most fre-
quently reported reason for restriction was complaints during
lifting.

Based on the returned questionnaires, 35 patients suspected
recurrence and/or had moderate/severe pain or discomfort.
Thirty-three patients presented a clinical recurrence at the
follow-up and another 33 patients had undergone reoperation
leading to a total of 66 (25.2 %) patients with recurrence.

Patients with moderate or severe complaints had a sig-
nificantly higher incidence of recurrence (clinical and
reoperation) than patients with none or mild complaints
(78.6 %, (CI=57.1–100.1) vs. 22.2 %, (CI=17.0–27.4)
(P<0.001) (Table 3). The other study variables had no significant
influence on the incidence of moderate or severe complaints
(P=0.13–0.76).

Defect closure was with fast absorbable (e.g. polyglactin)
in 210 (71.2 %), and with non-absorbable suture (e.g. poly-
propylene) in 85 (28.8 %) of the patients. The recurrence rate

was significantly higher after a repair with absorbable suture
(20.1 %) compared with non-absorbable suture repair (4.2 %)
(P <0.001). The other study variables had no significant in-
fluence on the recurrence rate (P=0.1–0.8).

Discussion

This study found that 5.5 % of patients undergoing a simple
sutured repair for an umbilical or epigastric hernia suffered from
moderate or severe pain 5 years after primary repair. Moreover,
8.5–10.0 % of the patients were restricted from work and leisure
activities, due to chronic complaints after repair.

Previous studies on umbilical and epigastric hernia repairs
focused mainly on early postoperative results as wound com-
plications or recurrence rates [9–12]. As in groin hernia sur-
gery, chronic pain and discomfort may evolve to become an
important target for future research areas [13]. A recent retro-
spective study with questionnaire follow-up (n =132) in pa-
tients undergoing mesh or sutured repairs for umbilical or

Table 1 Patient characteristics

Patient characteristic (n =295) Value

Clinical data

Sex ratio (M/F) 200:95 (68:32)

Age (years) 47 (19–88)

Body Mass Index (kg/m2) 27.7 (18.5–46.9)

Smokers, no. 101 (34)

Alcohol daily>5 ,no. 18 (6)

Hernia type (umbilical: epigastric) 223:72 (76:24)

Intraoperative findings

Hernia defect (cm2) 1 (0.2–4.0)

Defect closure material (no.)

Polypropylene 81 (28)

Polyglactin 211 (72)

Not specified 3 (1)

Perioperative complications (no.) 1 (0,3)

30-days morbidity

Readmittance (no.) 7 (2,5)

Complications (no.) 18 (6)

Data are presented as median values with range or numbers with
percentages

Table 2 Chronic pain, discomfort (chronic complaints), and restriction
of work and leisure activities after simple sutured umbilical hernia repair

Long-term follow-up (n =262) Value

Complaints

Moderate/severe pain (momental)

At rest 14 (5.5)

From supine to sitting 14 (5.5)

Moderate/severe discomfort (momental)

At rest 15 (5.8)

From supine to sitting 13 (5.1)

Moderate or severe pain (average during last week)

At rest 8 (3.1)

From supine to sitting 9 (3.5)

Work and leisure activities

Employed work (n=165)

Restricted by pain and/or discomfort 14 (8.5)

Leisure activities (n =251)

Restricted by pain and/or discomfort 25 (10.0)

Values are exact numbers and percentages are indicated

Table 3 Chronic complaints after simple sutured umbilical or epigastric
repair

Complaint Recurrence No recurrence All

Chronic complaints 11 (78.6) 3 (21.4) 14

No complaints 55 (22.2) 193 (77.8) 248

All 66 (25.2) 196 (74.8) 262

Numbers are patients with moderate or severe complaints (pain and/or
discomfort at the umbilical or epigastric scar). Percentages are indicated.
Fisher's exact test is P<0.001
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epigastric hernia repairs found a 10 % risk of moderate to
severe pain or discomfort 3 years after surgery [6]. No differ-
ences were seen between the mesh and sutured repair groups.
In another retrospective study with a 32-month follow-up after
mesh repair of incisional or umbilical hernias, 18 % of the
patients reported deteriorated self-estimated general health
after their hernia repair [7]. Finally, a retrospective study of
97 patients undergoing umbilical hernia repair with a 5-year
follow-up reported a 21 % risk of pain and discomfort [8].
These studies underline a substantial risk of chronic com-
plaints after simple sutured or mesh repair after umbilical
and epigastric hernias. A rough qualitative comparison of
the literature and the present study, which included only
sutured repairs, revealed a somewhat lower incidence of
chronic complaints in the present study, although high restric-
tion for work and leisure activities in up to 10 % of the
patients.

Interestingly, the majority (78, 6 %) of patients reporting
moderate to severe pain or discomfort had a recurrent hernia.
This rate is probably higher compared with the conditions
following repair of groin hernia, although exact data is not
available [14]. The findings of this study call for future eval-
uation of a policy offering all patients with chronic complaints
a diagnostic work-up in order to offer re-surgery for confirmed
recurrent disease.

In the present study, a high (25.2 %) rate of recurrence
was found, even though primarily small hernias with a
median of 1-cm defect were included. Most hernias were
sutured with fast absorbable suture (Polyglactin) (71.2 %).
Previously, it has been suggested that the type of suture
may influence recurrence rates in groin hernia repairs [15].
This study did not investigate results after small hernia repair
using mesh reinforcement, since the aim was not to compare
mesh repair with sutured repair. The included patients had
primary hernias with small defects (median 1 cm.). We inves-
tigated the risk of chronic complaints, if any, after elective
repair of very small defects using sutured repair technique.
The present results represent data from a uniform selected
population of patients undergoing a small and simple elective
surgical procedure.

This study was limited by its retrospective design, although
with prospective follow-up, and the lack of certain preopera-
tive demographic variables, which may be a significant risk
factor for chronic complaints after surgery [15]. Moreover,
there is a potential risk of undiagnosed recurrent hernias in the
group of patients reporting none to mild chronic symptoms,
but it is indeed questionable whether these cases are relevant
from a clinical point of view.

A future large-scale study on chronic complaints after the
different types of small ventral hernia repair techniques in-
cludingmesh reinforcement and identification of potential risk
factors for chronic pain is needed to approach the optimal
repair technique for umbilical and epigastric hernias.

Furthermore, more studies are needed to evaluate whether or
not the benefit of mesh reinforcement for reduction of hernia
recurrence is outbalanced by an increased rate of chronic
complaints.

Conclusion

In conclusion, we found a 5.5 % rate of chronic complaints
after a simple sutured umbilical or epigastric repair. These
complaints were in part associated with recurrence and re-
stricted 8.5–10 % of the patients from work and leisure activ-
ities. Our study also indicated that fast absorbable sutures
should be avoided to reduce the risk of recurrence after small
umbilical or epigastric non-mesh hernia repair.

Conflicts of interest No authors have conflicts of interest regarding the
present study.
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