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Abstract
Background Emergency hernia surgery, in contrast to
elective hernia surgery, is associated with appreciable mor-
tality. Incarcerated hernia is the second most common
cause of small bowel obstruction after adhesions, and the
leading cause of bowel strangulation.
Methods Information on patients who died within 30 days
of groin hernia surgery was retrieved from the Swedish
Hernia Register, from the Cause-of-Death Register, and
from hospital notes.
Results Of 103,710 groin hernia operations between 1992
and 2004, 292 patients died within 30 days of surgery. Hos-
pital notes and cause of death were retrieved for 242 cases
(82%). In 5 of these patients, the hernia operation was done
in addition to more urgent surgery and therefore excluded
from further analyses; 152 patients were admitted as emer-
gency cases and 55 of these patients underwent bowel resec-
tion. A total of 107 patients had signs of bowel obstruction
when admitted. For 37% of these patients, physical examina-
tion of the groin was not documented. Patients with bowel

obstruction without a note on a palpable groin lump were
more likely to undergo imaging investigation preoperatively
(P < 0.001) and they had an increased time to surgery com-
pared to patients with a palpable lump. Women and patients
with femoral hernia were signiWcantly less likely to undergo
a groin examination compared to other patients. Local anaes-
thesia was used in 7% of all patients who died postopera-
tively, and in 3% of emergency cases. Pulmonary disease,
sepsis and malignant disease were more common as causes
of death after emergency surgery than after elective surgery.
Conclusions Groin examination of patients presenting
with bowel obstruction is of utmost importance in order to
minimise delay to hernia surgery.

Keywords Groin hernia · Inguinal hernia · 
Femoral hernia · Mortality · Bowel obstruction

Introduction

Emergency hernia surgery, in contrast to elective groin her-
nia surgery is associated with an appreciable mortality
[1–4]. Incarcerated hernia is the second most common
cause of small bowel obstruction after adhesions, and the
leading cause of bowel strangulation [5, 6]. Since it has
proven hard to Wnd a strict correlation between clinical
Wndings and bowel viability, immediate operation is of
utmost importance for a patient presenting with signs of
bowel obstruction and irreducible hernia [7, 8].

Approximately 17,000 operations for groin hernia on
patients 15 years or older are registered prospectively each
year in the nationwide Swedish Hernia Register (SHR) [9].
In a previous presentation, mortality within 30 days of groin
hernia surgery was analysed using data from the SHR [1].
The aim of the present study was to examine characteristics,
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in-hospital management (including diagnostic examinations),
and cause of death of patients who died postoperatively.

Patients and methods

The SHR has permission to use the personal identiWcation
number unique for each citizen in Sweden. All patients reg-
istered in the SHR (from 1 January 1992 through 31
December 2004) who died within 30 days of groin hernia
surgery were retrieved from the register [1]. In order to
obtain information about these patients and their treatment
(not retrievable through the SHR), each participating unit
was asked for these patients’ hospital notes covering diag-
nosis and treatment of the hernia as well as postoperative
events. Information on date and cause of death was
obtained from the Cause-of-Death Register (CDR) [10].
Data collected from SHR were age, gender, mode of admis-
sion (emergency/planned), hernia anatomy (direct, indirect,
femoral, bilateral, other type of groin hernia not classiWed
into any of the previous categories by the responsible sur-
geon), type of anaesthesia (local, regional and general), and
bowel resection (yes/no). Information on patient character-
istics, such as history of cardiopulmonary disease, current
malignancy, and history of hernia, was retrieved from
patient notes as were symptoms and clinical Wndings at
admission, duration of symptoms, time from admission to
operation, and clinical notes on cause of death.

Bowel obstruction was deWned as (non-localised)
abdominal pain with vomiting and/or lack of emptying of
the bowel. The diagnosis was based upon clinical examina-
tion and patient history with or without X-ray examination.

Time from the initial examination of the patient until oper-
ation was calculated and interpreted by one of the authors
(H.N.). This time interval was deduced from exact notations
when available, otherwise from other sources such as nurses’
notes and time for radiologic examinations. Duration of
symptoms is not presented due to lack of information in
patient Wles. As hospital notes varied in extent and precision
(for example, not all hospital notes specify duration of hernia
signs and symptoms), the number of patients diVers in the
calculations presented. Whether or not a clinical examination
of the groin was undertaken was a conclusion reached after a
scrutiny of all details from patients’ Wles.

For this study, elective surgery was deWned as an opera-
tion with a planned date and time for operation. All other
operations were classiWed as emergency surgery. Informa-
tion on cause of death of each patient was obtained both
from the CDR and from hospital notes. If the CDR classi-
Wed a patient’s underlying cause of death as “hernia opera-
tion”, contributing causes of death in the CDR and hospital
notes were scrutinised in order to reach an organ- or dis-
ease-speciWc ICD-10 code.

Statistics

Statistical analyses were performed using SPSS for Windows
16.0. The chi square test was used for comparison between
groups. Level of signiWcance was set at P < 0.05, two-sided.

Results

Patient characteristics

Between 1992 and 2004, 103,710 groin hernia operations
were prospectively recorded in the SHR, 8% women and
92% men. Of these, 292 patients (0.3%) died within
30 days of surgery [1]. Hospital records were available for
242 (83%) of these 292 patients, 46 (19%) women and 196
(81%) men. No signiWcant diVerences (P ¸ 0.05) were
found between the 242 patients whose hospital notes were
retrieved and the 50 patients with missing hospital notes as
regards gender, age, mode of admission, hernia anatomy,
and bowel resection rate (according to data from SHR, not
shown). In Wve patients the hernia repair was done in addi-
tion to a more urgent procedure. These patients were
excluded from further analyses, and hence the Wles of 237
patients were scrutinised (Fig. 1). Characteristics of these
237 patients are listed in Table 1: 152 patients (64%)
underwent surgery after emergency admission, and 85
patients (36%) had an elective hernia repair. Of the female
patients, 91% were emergency cases compared to 58% of
men (P < 0.001). Patients with emergency admission were
approximately 10 years older than patients treated elec-
tively (mean age 75.1 vs 83.8 years; P < 0.001, see
Table 1).

General anaesthesia was used in 59% of all patients,
regional anaesthesia in 34%, and local anaesthesia in 7%,
Table 1. Local anaesthesia was used for 3% of emergency
operations and for 13% of elective operations.

Main symptoms and clinical Wndings

The symptoms and clinical Wndings of 152 patients as
documented at the emergency ward were classiWed into Wve
groups as illustrated in Table 2. Forty-Wve patients were
operated after emergency admission due to causes other
than bowel obstruction such as groin pain and reducible
hernia because of risk of re-incarceration.

A total of 107 patients (70%) presented with signs of
bowel obstruction. Of these, 40 (37%) patients with signs
of bowel obstruction had no note of groin examination. In
one patient, a groin examination was performed without
Wnding a palpable hernia. The remaining 66 patients were
admitted with bowel obstruction and a concomitant palpa-
ble hernia (Fig. 1).
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In 87 of 111 men (78%) and 25 of 41 women (61%) with
emergency admission, a note on groin examination was
found in the patients’ notes, P = 0.04. In accordance with
this observation, patients with a femoral hernia were sig-
niWcantly less frequently examined in the groin than
patients with other types of hernia. Thus, 18 of 38 patients
(47%) with femoral hernia had a groin examination, com-
pared with 94 of 114 patients (82%) with other types of her-
nia, P < 0.001.

Time from admission to surgery

Of the 66 patients with a clinical diagnosis of bowel
obstruction and palpable hernia. 54 (82%) were operated on
within 24 h after admission to the emergency room, as
compared to 12 of 40 patients (30%) admitted with a diag-
nosis of bowel obstruction alone, P < 0.001, (Table 3). In
ten cases, the hernia diagnosis was made intraoperatively.

Prior to surgery, plain abdominal X-ray, CT-scan, or
ultrasound investigation of the abdomen was undertaken on
77 patients with signs of bowel obstruction. If a concomi-
tant hernia was diagnosed in the emergency room, 39 of 66
(59%) patients underwent an image examination compared
to 37 of 40 (93%) patients if no hernia was diagnosed,
P < 0.001 (Table 4).

The choice of image examination diVered signiWcantly
between patients with or without a hernia known prior to
examination. Thus, 18 out of 40 (45%) patients without a
hernia diagnosis underwent X-ray examination with water
soluble contrast medium compared to 8 out of 66 (12%) if
the hernia diagnosis was known (P < 0.001), and 6/40 15%

Fig. 1 Flow chart of information on the 292 patients who died within
30 days of surgery

Table 1 Patient age, hernia 
anatomy, anaesthesia, bowel 
resection versus mode of 
admission and gender 
of the 237 patients who died 
within 30 days of surgery

Emergency surgery Elective surgery Total

Women Men Women Men

No. (%) 41 (17) 111 (47) 4 (2) 81 (34) 237 (100)

Age, mean (SD) 84.6 (8.9) 83.5 (8.6) 76.3 (11.4) 75.0 (11.7) 80.7 (10.7)

Anatomy, no. (%)

Indirect 8 (20) 52 (47) 3 (75) 44 (54) 107 (45)

Direct 7 (17) 33 (30) 0 (0) 20 (25) 60 (25)

Femoral 24 (59) 14 (13) 0 (0) 2 (2) 40 (17)

Other/inf missing 2 (5) 12 (11) 1 (25) 15 (19) 30 (13)

Total 41 (100) 111 (100) 4 (100) 81 (100) 237 (100)

Anaesthesia no. (%)

Local 1 (2) 4 (4) 2 (50) 9 (11) 16 (7)

Regional 7 (17) 33 (30) 0 (0) 41 (51) 81 (34)

General 33 (80) 74 (66) 2 (50) 30 (38) 139 (59)

Total 41 (100) 111 (100) 4 (100) 80 (100) 236 (100)

Bowel resection no. (%)

Yes 23 (56) 32 (29) 0 (0) 1a (1) 56 (24)

No. 18 (44) 79 (71) 4 (100) 80 (99) 181 (76)

Total 41 (100) 111 (100) 4 (100) 81 (100) 237(100)

a One patient who was operated 
on electively due to bowel 
obstruction and concomitant 
groin hernia repair
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in the Wrst group underwent CT scan compared to 9% (6/66)
in the latter group (P = 0.35).

Hernia anatomy and bowel resection

Of all 103,710 groin hernia operations performed during
the audit period; 55% were indirect hernias, 36% direct, 3%
femoral hernias and 9% other types of hernia [1]. Among
patients who died postoperatively, 107 (45%) had an indi-
rect hernia, 60 (25%) a direct hernia, 40 (17%) a femoral
hernia, and 30 (13%) another type of hernia or missing
information (3 cases) see Table 1. Indirect hernia domi-
nated in men with emergency admission (47%), and femo-
ral hernia in women with emergency admission (59%).

Among the emergency cases, femoral hernias were over-
represented with respect to both bowel obstruction and
bowel resection, as illustrated in Table 5. Of 38 patients
with femoral hernia, 36 had symptoms of bowel obstruc-
tion, and in 23 of these patients (64%) the surgeon per-
formed bowel resection. Bowel resection was also
undertaken in 17 of 35 patients (49%) with indirect hernia
and bowel obstruction, and in 8 of 29 patients (28%) with
direct hernia and bowel obstruction. Six patients were sub-
jected to bowel resection although the clinical signs did not
show bowel obstruction. Their symptoms could be local-
ised pain or just palpable groin lump. However, the surgeon
who performed the operation made the decision that the
bowel was not viable. The diVerences in obstruction rate
and resection rate versus hernia anatomy are statistically
signiWcant, P = 0.02 and P = 0.03, respectively.

Bowel resections during emergency and elective surgery
are also listed in Table 1. Of 152 patients admitted as emer-
gency cases, 55 (36%) underwent bowel resection. Women
were relatively more likely than men to undergo bowel
resection—23 of 41 (56%) compared to 32 of 111 men
(29%), P = 0.002. Six patients, four men and two women
aged 53–95 years, had Richter hernias, all but two with
femoral anatomy, none with a note of clinical groin exami-
nation in the emergency ward. In three cases, the diagnosis
was made intraoperatively, and two of these patients under-
went bowel resection.

Anaesthesia

Anaesthesia for patients who died postoperatively diVered
signiWcantly from anaesthesia for all other patients:
P < 0.001 for patients operated electively and P = 0.02 for
emergency patients. For elective cases, regional anaesthesia
was used more often for patients who died postoperatively
than for patients who survived, 49% (41/84) vs 28%
(27,618/97,349). In emergency cases, regional anaesthesia
was used for (40/152) 26% of patients who died as com-

Table 2 Main symptoms and clinical Wndings at emergency admis-
sion (N = 152)

a Bowel obstruction deWned as (non-localised) abdominal pain with
vomiting and/or lack of emptying of the bowel

Symptom and clinical Wnding No. %

Bowel obstruction and palpable groin lumpa 66 43

Bowel obstruction onlya 41 27

Abdominal pain 3 2

Groin lump 5 3

Localised pain and groin lump 37 24

Total 152 100

Table 3 Clinical Wndings at emergency admission versus time from
admission to operation (information missing for one patient)

a DiVerence between groups concerning time from admission to oper-
ation is highly signiWcant, P < 0.001

Symptoms and Wndings Operation 
within 24 h 
[no. (%)]

Operation 
after 24 h 
[no. (%)]

Total 
[no. (%)]

Bowel obstruction onlya 12 (30) 28 (70) 40 (100)

Bowel obstruction and 
palpable groin lumpa

54 (82) 12 (18) 66 (100)

Total 66 (62) 40 (38) 106 (100)

Table 4 Preoperative imaging examination versus clinical Wndings
at emergency admission (P < 0.001) (information missing for one
patient)

a DiVerence between groups concerning preoperative imaging exami-
nation at emergency admission is highly signiWcant, P < 0.001

Symptoms and Wndings Imaging 
examination 
[no. (%)]

No imaging 
examination 
[no. (%)]

Total 
[no. (%)]

Bowel obstruction onlya 37 (93) 3 (7) 40 (100)

Bowel obstruction and 
palpable groin lumpa

39 (59) 27 (41) 66 (100)

Total 76 (72) 30 (28) 106 (100)

Table 5 Hernia anatomy versus bowel obstruction and bowel resec-
tion in the emergency cases

DiVerences in obstruction rate and resection rate versus hernia anat-
omy are statistically signiWcant, P = 0.02 and P = 0.03, respectively

Hernia 
anatomy

No notation 
of bowel 
obstruction 
(number of 
bowel resections)

Bowel 
obstruction 
(number of 
bowel resections)

Total 
(number of 
bowel resections)

Indirect 25 (5) 35 (17) 60 (22)

Direct 11 (1) 29 (8) 40 (9)

Femoral 2 (0) 36 (23) 38 (23)

Other 7 (0) 7 (1) 14 (1)

Total 45 (6) 107 (49) 152 (55)
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pared to 35% (2,144/6,120) in other patients. Local anaes-
thesia was used less frequently for patients who died
postoperatively than for other patients, both in elective and
in emergency surgery, 13% (11/84) vs 17% (1,613/97,349)
in elective surgery and 3% (5/152) vs 5% (309/6,120) in
emergency surgery.

Cause of death

The cause of death using information from both the CDR
and the patients’ notes was obtained for 226 of 237 patients
who died postoperatively (Table 6). Of the 237 patients, 112
(47%) died from cardiovascular disease; 50 (21%) patients
died from pulmonary complication/disease, 15 of which
were caused by aspiration pneumonia. Among 20 patients
with “Other causes of death” we identiWed 4 patients with
operative/postoperative bleeding and 4 patients with gastro-
intestinal bleeding. Cause of death within 30 days of groin
hernia surgery diVered from that of the background popula-
tion; pulmonary complications, peritonitis and tumour dis-
ease being more common as causes among hernia patients
than in the general Swedish population [10].

There was a highly signiWcant diVerence in cause of
death between patients with emergency surgery and
patients with elective surgery (P < 0.001). Pulmonary dis-
ease, peritonitis/sepsis and tumour were more common as
cause of death among emergency patients.

Discussion

Main Wndings

This study follows a previous report where femoral hernia,
emergency surgery, and female gender were found to be
associated with an increased risk for death after groin her-
nia surgery [1]. According to the present scrutiny, 41 of 107
patients with bowel obstruction (38%) were admitted from

the emergency ward without a hernia diagnosis, only one of
them having passed a clinical examination of the groin.
These patients were more likely to undergo imaging inves-
tigations preoperatively and less likely to have an operation
within 24 h of admission, compared to patients with bowel
obstruction and clinically veriWed hernia diagnosis. Women
and patients with femoral hernias were signiWcantly less
likely than other patients with groin hernia to have a groin
examination at the emergency department. Pulmonary dis-
ease, sepsis, and malignant disease were more common as
causes of death among emergency cases than among elec-
tive cases. The higher frequency of tumour disease in
patients operated emergently might depend on patient
selection before elective surgery. Patients with advanced
tumour disease might be considered unsuitable for elective
surgery, whereas they are operated on emergently when the
hernia is incarcerated due to risk of bowel strangulation.

Strengths and weaknesses of our study

In this study, register data on patients above the age of
15 years were supplemented by information from patient’s
notes and from the CDR. Information on a speciWc question
may not be available for all patients. Furthermore, Wndings
have been interpreted by both the doctor in charge and the
investigators. However, this analysis makes it possible to
shed light on issues such as characteristics, preoperative
management and cause of death of patients who died post-
operatively. Lessons may be learned, but caution is also
needed when applying experiences gained from this highly
selected group of patients to the great majority of hernia
patients going through an uneventful operation. The post-
operative mortality following planned hernia surgery is
lower than expected considering the age and gender of the
patients [1], which might be attributable to a selection of
healthier patients for surgery. However, after emergency
surgery for groin hernia, the mortality is sevenfold higher
than that of the background population [1, 4]. Hence, it is
logical that an analysis such as the present one, concerning
death after groin hernia surgery, will tend to focus on emer-
gency operations.

The analyses made are chi square tests. Lack of multi-
variate analyses makes it possible for confounding factors
to be undetected.

Postoperative mortality and hernia anatomy

Whereas femoral hernia was found in 1% of all men and
22% of all women in the SHR [1], femoral hernia
accounted for 8% of male hernias and 53% of female her-
nias in the present series. This is in concordance with previ-
ous studies demonstrating a greater proportion of femoral
hernias among women than men, and among emergency

Table 6 Cause of death as obtained by Cause-of-Death register
(CDR) and hospital notes in emergency versus elective surgery

The noted diVerence in cause of death between elective and emergency
operation is signiWcant (P < 0.001)

Cause of death Elective (%) Emergency (%) Total (%)

Cardiovascular disease 50 (59) 62 (40) 112 (47)

Pulmonary disease 9 (11) 41 (26) 50 (21)

Peritonitis/sepsis 3 (3.5) 22 (15) 25 (11)

Tumour 3 (3.5) 16 (11) 19 (8)

Other causes 12 (14) 8 (5) 20 (8)

Information missing 8 (9) 3 (2) 11 (5)

Total 85 (100) 152 (100) 237 (100)
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patients compared to elective patients [2, 11–15]. Among
those who died postoperatively, we found six patients with
Richter’s hernia and four with femoral location, demon-
strating that this well-known but rare type of hernia, where
part of the bowel wall is entrapped, should be kept in mind
when investigating patients with acute abdominal pain [16].

Direct hernia is generally considered rare among patients
undergoing emergency surgery for groin hernia [8, 17–20].
It is thus surprising that 26% of emergency groin hernia
operations in this study were due to a direct hernia.

Physical examination

Relatively fewer women than men underwent examination
of the groin at the emergency department. This is of great
concern considering the preponderance of femoral hernia in
women, with its associated high risk for incarceration.

No notation of clinical examination was found in the
records of one-third of all patients with bowel obstruction.
The great majority of patients without a note on clinical
examination in the groin were subjected to imaging exami-
nation, mainly X-ray examination with contrast medium,
which has an in-built time consuming eVect This empha-
sises the importance of clinical examination of the groin in
any patient with symptoms of acute abdominal pain [21–
23]. Shortening preoperative delay is of great importance in
patients with incarcerated groin hernia if one is to avoid
bowel resection [24], which increases the mortality risk to
up to 20 times the expected mortality of the background
population [1].

Anaesthesia

Anaesthesia and surgery for the emergency groin hernia
patient should be tailored according to the reduced physio-
logical capacity of the elderly patient. In this audit, cardio-
vascular and pulmonary disease was the cause of death for
approximately two-thirds of all patients (emergency and
elective cases) who died postoperatively. In the general
Swedish population, pulmonary diseases accounted for
6.3% and vascular diseases for 42.9% of all deaths in 2004
[10]. In our series, 13% of elective operations and 3% of
emergency operations were performed under local anaes-
thesia, as compared to 17% of all elective operations and
5% of all emergency operations performed during the audit
period [1]. Bowel resection was undertaken in only 56
patients (24%) in our audit. Local anaesthesia may there-
fore have been considered more frequently in groin hernia
surgery for these elderly and frail patients. It has been
found superior to regional and general anaesthesia in elec-
tive groin hernia surgery [25, 26] and, according to recent
guidelines, it should be considered in open repair for all
adult patients with a primary reducible unilateral inguinal

hernia [27]. However, local anaesthesia has a learning
curve [28, 29], and this certainly applies for emergency
cases.

Conclusion

In patients with bowel obstruction, physical examination of
the groin may decrease the time to surgery and reduce
imaging investigations in patients needing emergency sur-
gery for groin hernia.

Note added in proof

 After initial submission of this manuscript, an article
from the Danish Hernia Database has been published
emphasising that patients with acute abdominal symptoms
should be examined for a hernia and operated on soon
after admission [30].
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