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Abstract

Background Femoral hernias are frequently operated on
as an emergency. Emergency procedures for femoral hernia
are associated with an almost tenfold increase in postop-
erative mortality, while no increase is seen for elective
procedures, compared with a background population.
Objective The aim of this study was to compare whether
symptoms from femoral hernias and healthcare contacts
prior to surgery differ between patients who have elective
and patients who have emergency surgery.

Methods A total of 1,967 individuals operated on for a
femoral hernia over 1997-2006 were sent a questionnaire
on symptoms experienced and contact with the healthcare
system prior to surgery for their hernia. Answers were
matched with data from the Swedish Hernia Register.
Results A total of 1,441 (73.3 %) patients responded.
Awareness of their hernia prior to surgery was denied by
53.3 % (231/433) of those who underwent an emergency
procedure. Of the emergency operated patients, 31.3 %

Electronic supplementary material The online version of this
article (doi:10.1007/s00268-014-2539-6) contains supplementary
material, which is available to authorized users.

U. Dahlstrand - S. Wollert
Department of Surgical Science, Uppsala University,
Uppsala, Sweden

U. Dahlstrand - G. Sandblom - U. Gunnarsson
CLINTEC, Karolinska Institutet, Stockholm, Sweden

U. Dahlstrand () - G. Sandblom - U. Gunnarsson

Center for Digestive Diseases, Karolinska University Hospital,
Stockholm, Sweden

e-mail: ursula.dahlstrand @ki.se

(135/432) negated symptoms in the affected groin prior to
surgery and 22.2 % (96/432) had neither groin nor other
symptoms. Elective patients had a considerably higher
contact frequency with their general practitioner, as well
as the surgical outpatient department, prior to surgery
compared with patients undergoing emergency surgery
(p < 0.001).

Conclusions Patients who have elective and patients who
have emergency femoral hernia surgery differ in previous
symptoms and healthcare contacts. Patients who need
emergency surgery are often unaware of their hernia and
frequently completely asymptomatic prior to incarceration.
Early diagnosis and expedient surgery is warranted, but the
lack of symptoms hinders earlier detection and intervention
in most cases.

Introduction

Femoral hernias account for 2—4 % of groin hernias [1-3],
but are clinically important since they are associated with a
higher rate of emergency surgery and bowel resection
[4-8]. Emergency procedures for femoral hernia are asso-
ciated with a tenfold increase in postoperative mortality.
Elective procedures do not increase mortality, even in
elderly patients. [3, 9, 10] Recurrence is more common
after femoral than inguinal hernia surgery. [1, 3] The risk
for recurrence is higher after suture than mesh repair. [3] In
Sweden, suture repairs, especially non-defined techniques,
are more common in emergency procedures. [11]

The natural course of femoral hernia is poorly described.
Several factors could influence the risk for incarceration
and need for emergency surgery. One possible way to
avoid emergency surgery is to decrease the time between
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onset of symptoms and contact with the healthcare system.
Another approach may be to increase the awareness of
femoral hernia and the risk for incarceration among general
practitioners and surgeons. Early referral and expedient
surgery could, at least in theory, result in avoided emer-
gency surgery. A prerequisite for that is a time gap between
the first symptoms of the hernia and its subsequent incar-
ceration, within which the hernia can be detected, referred,
and operated under optimal conditions.

Given the low incidence of femoral hernia, good-quality
randomized studies are difficult to perform. Smaller studies
from single centers suggest that patients with femoral
hernia incarceration have a short history of hernia [12-16].
The aim of this study was to compare if symptoms from
femoral hernias preceding emergency surgery differ from
those in patients who have elective surgery. A secondary
aim was to compare if the groups differed in healthcare
contacts prior to surgery.

Materials and methods

A questionnaire on symptoms and healthcare contacts
regarding the hernia prior to surgery was sent to femoral
hernia patients. Patients were identified through the
Swedish Hernia Register (SHR), a prospective national
register of groin hernia procedures in patients older than
15 years. Register contents and its annually performed
validation have been previously described [3, 17]. Between
1997 and 2006, a total of 3,451 femoral or combined hernia

Fig. 1 Flow diagram of
participants in the study

vV

3541 femoral hernia procedures registered
in the Swedish Hernia Register 1997-2006

(with a femoral component) repairs were registered in the
SHR. Patients with more than one groin hernia procedure
were excluded since they might be confused regarding
which repaired hernia the questionnaire referred to. The
personal identity numbers [18] of the remaining patients
were matched with the Swedish Population Register, to
exclude patients deceased or without known address. In
May 2008, the questionnaire (see full questionnaire in
Online Resource 1) was sent to the remaining 1,967
patients with repair of a unilateral, primary femoral hernia.
Two reminders were sent to non-responders. Figure 1 is a
flow chart of the patient cohort.

Patients were asked about their awareness of the hernia
prior to admittance for surgery. Presence of groin or other
symptoms more than 2 weeks before surgery was addres-
sed. Healthcare contact with either a general practitioner
and/or a surgeon due to the hernia prior to admission for
surgery was recorded. Patients were also asked to estimate
how long, if at all, before the procedure they had been on
the waiting list for surgery. Patient records were requested
for 100 of the responding emergency patients for verifi-
cation of their recollection of surgical consult and being on
a waiting list for surgery.

Statistical analyses were performed with Stata/IC 12.1
for Windows (StataCorp LP, College Station, TX, USA).
Differences in characteristics of responders (available for
analysis, according to Fig. 1) and non-responders were
tested using the Chi squared test and Wilcoxon rank-sum
test. Pearson’s Chi squared test and logistic regression were
used to compare answers from emergency and elective

999 patients with multiple groin
hernia procedures

567 deceased patients
8 patients without known address

Questionnaire sent to 1967 patients (100%)

N

\ 4

1441 (73.3%) questionnaires available for

analysis
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382 (19.4%) did not respond

32 (1.6%)
63 (3.2%)

did not wish to participate

unable to answer due to poor memory
of event, dementia or other iliness
excluded due to few or incoherent
answers

patients denied having had hernia
surgery or stated that the procedure
revealed other causes for symptoms

38 (1.9%)

11 (0.6%)
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patients. Separate logistic regression models were used for
each of the outcomes: ‘awareness of hernia’, ‘groin
symptoms’, ‘any symptoms’, ‘consulted general practi-
tioner’, ‘consulted surgeon’, and ‘on waiting list’. Apart
from emergency versus elective procedure, variables
included sex, age (below or above the 75th percentile),
right- versus left-sided hernia, body mass index (BMI;
above or below the 25th percentile), and combined versus
solitary femoral hernia. Each variable was tested in a
univariate analysis. Statistically significant variables and
those considered of special interest, such as sex, were
brought into a multivariate analysis. BMI was not recorded
in the SHR protocol during the early part of the study
period and data were only available for 485 (33.7 %)
patients. Due to multiple testing, a Bonferroni-adjusted
significance level of 0.0015 was used to account for the
increased possibility of type-I error. p values and confi-
dence intervals presented are accordingly adjusted.

Subset analyses were performed on data from the
patients in the cohort who had surgery in 2002-2006 (the
5 most recent years).

The study was approved by the Regional Ethics Com-
mittee in Uppsala, Sweden. The study was performed in
accordance with the STROBE (Strengthening the Report-
ing of Observational Studies in Epidemiology) statement.
(19]

Results

Response rate and reasons for not participating are shown
in Fig. 1. Median follow-up time for responders was
4.7 years (range 1.5-11.8). The median age at the time of
surgery was 58 years (range 16-94), and the sex distribu-
tion was 27.6 % (397) male and 72.4 % (1,044) female. A

total of 442 (30.7 %) patients had emergency repair of the
hernia, whereas 999 (69.3 %) had an elective repair.

Non-responders were older, with a median age of
62 years (p < 0.001) and less often female (355/526
women, p = 0.032). Time elapsed between surgery and the
beginning of the study did not differ between responders
and non-responders (median 4.5 years for responders and
4.8 for non-responders, p = 0.163), nor did the frequency
of emergency procedures differ (184/526, 35.0 %, in non-
responders, p = 0.069).

Six questions were analyzed using multivariate logistic
regression models. There was a significant difference in
answers from emergency patients compared with elective
patients, for all of the six questions (Bonferroni-adjusted
p < 0.001 in all six cases). Results from these comparisons
are shown in Table 1. In the univariate analyses, neither
side of the hernia nor BMI influenced the response to any
of the six questions; they were therefore not included in the
multivariate analyses.

‘Awareness of the hernia prior to admission for surgery’
tended to be less common for patients in the uppermost age
quartile (odds ratio [OR] 0.64, 95 % confidence interval
[CI] 0.41-1.00), in addition to emergency patients.
Regarding ‘groin symptoms at least 2 weeks before sur-
gery’, ‘lack of any symptoms at least 2 weeks before sur-
gery’, ‘previous contact with the general practitioner’ and
‘on the waiting list prior to surgery’, the only difference
seen was between electively and emergently treated her-
nias. ‘Previous contact with a surgeon’ regarding the hernia
was less common among emergency patients and patients
in the uppermost age quartile (OR 0.60, 95 % CI
0.38-0.93). Hernia anatomy (solitary femoral vs. com-
bined) seemed of importance in univariate analyses, but did
not influence the answer to any question in the multivariate
analyses. Subset (patients operated in the latter part of the

Table 1 Logistic regression analyses regarding six items in the questionnaire

Elective surgery”

Yes/number
of responses

Emergency surgery

Multivariate
analysis”
OR (95 % CI)

Univariate
analysis
OR (95 % CI)

Yes/number
of responses

Aware of hernia prior to surgery 810/990
No groin symptoms >2 weeks prior to surgery 44/992
No symptoms at all >2 weeks prior to surgery 39/992
Previous consult: general practitioner 796/981
Previous consult: surgeon 7271978
On waiting list prior to surgery 576/995

202/433 0.19 (0.15-0.25) 0.23 (0.15-0.35)
135/432 9.79 (6.80-14.10) 9.96 (5.34-18.58)
96/432 4.72 (4.71-10.34) 6.80 (3.49-13.26)
166/435 0.14 (0.11-0.18) 0.15 (0.10-0.23)
123/432 0.14 (0.11-0.18) 0.15 (0.10-0.23)
48/440 0.09 (0.06-0.12) 0.10 (0.06-0.17)

Accounting for frequency, OR and Bonferroni-adjusted 95 % CI
CI confidence interval, OR odds ratio
? Serves as reference group, OR = 1 by definition

® Adjusted for sex, age (<70/>70 years), and hernia anatomy (solitary femoral hernia/combined femoral and inguinal hernia)
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period) analysis results only differed from the entire cohort
on one account; in the subset analyses, the association
between awareness of the hernia and age in the uppermost
quartile was not seen (OR 0.67, 95 % CI 0.39-1.14).

Among emergency patients, 53.3 % (231/433) reported
that they had not been aware of the hernia prior to surgery.
Table 2 accounts for how long those aware of the hernia
had been so. Groin symptoms longer than 2 weeks before
surgery were reported by 95.6 % (948/992) of patients with
an elective repair and by 68.8 % (297/432) of patients with
an emergency repair. The frequencies of specific symptoms
from the groin are listed in Table 3. Among emergency-
treated patients, 22.2 % (Table 1) stated that they had
neither groin nor other symptoms. Elective patients
reported a complete lack of symptoms in 3.9 % (39/992) of
cases. Among emergency-operated patients, 10.9 % (48/
440) stated that they were already on the waiting list for
surgery when they had their emergency procedure. Time on
waiting list was reported as less than 1 month by 12.3 %
(72/584) in the elective group and by 29.2 % (14/48) in the
emergency group, p = 0.035.

Of the 100 patient records sought for validation pur-
poses, 98 were retrieved. The validation included 22.2 %

Table 2 Time aware of hernia prior to surgery

Less than 1 month— More than Cannot
1 month 1 year 1 year remember
Emergency 50 (25.0) 64 (32.0) 72 (36.0) 14 (7.0)
repair
Elective 73 (9.0) 413 (51.1) 279 (34.5) 43 (5.3)
repair

Results for 1,008 patients (200 emergency and 808 elective) who
reported awareness and estimated time. Number of patients (% within
group). Pearson Chi square test, Bonferroni-adjusted p < 0.001

Table 3 Distribution of groin symptoms 2 or more weeks prior to
elective and emergency femoral hernia repair, respectively

Elective Emergency p value®
repair repair
Lump in the groin 724 (73.0) 192 (44.4) <0.001
Dull pain 313 (31.6) 77 (17.8) <0.001
Sense of pulling 172 (17.3) 34 (7.9) <0.001
weight
Discomfort 356 (35.9) 72 (16.7) <0.001
Pain radiating to thigh 196 (19.8) 43 (10.0) <0.001
No symptoms 44 4.4 135 (31.3) <0.001
Cannot remember 35 (3.5) 40 (9.3) <0.001

1,424 patients (432 emergency and 992 elective) answered the
question. More than one alternative allowed for each patient. Number
of patients (% within each group)

4 Pearson’s Chi square test, Bonferroni-adjusted
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of the responding patients who had emergency procedures.
Nine (9.2 %) were found to have been on a waiting list
prior to their emergency procedure; the agreement between
questionnaire and patient records was 87.8 %. The agree-
ment was lower regarding surgical consult prior to the
emergency procedure (74.4 %). According to patient
records, 20.2 % (19/94) had consulted with a surgeon
regarding the hernia, whereas 35.1 % (33/94) of those
patients whose records were reviewed reported contact
with a surgeon in the questionnaire.

Discussion

The differences in symptoms and healthcare contacts
between the patient groups were substantial. Emergency-
treated femoral hernias were often not known to the patient
prior to surgery. Symptoms from the groin often presented
only shortly before incarceration. Almost 30 % of the
emergency cases already on the waiting list for surgery had
only been on it for less than 1 month.

This population-based study addresses the well known
problem of emergency presentation of femoral hernias and
the associated increase in postoperative mortality. It cor-
roborates the results from previous smaller case series.
Retrospective studies always carry the risk of recall bias,
especially when the time elapsed after the event is long.
The main findings in this study were no different when
restricting analysis to the cohort from the last 5 years of the
time period, indicating that the time factor had limited
impact on recollection.

The frequency of femoral hernia makes it difficult to
gather sufficiently large prospective cohorts in a reasonable
period of time; the fact that they are often operated during
on-call, increasing the risk for incomplete inclusion and
missing data, make randomized studies even harder to
carry out. Considering this, a study such as this one may
provide the best evidence in answering the question at
hand. Some elective patients reported no surgical consult or
not being on the waiting list prior to surgery. This may
cause concern for underestimation of symptoms and
healthcare contacts in the study. The assessed patient
records of more than one-fifth of the emergency patients
showed that the study does not underestimate their previ-
ous healthcare contacts.

There were considerable differences in symptoms prior
to surgery between patients with a femoral hernia who had
emergency and those who had elective surgery. Slightly
less than half of emergency patients were aware of their
hernia prior to surgery. A third denied having any symp-
toms from the groin earlier than 2 weeks prior to surgery.
Previously published studies [12-15] show that the first
sign of femoral hernia is at emergency admission for a
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clear majority of patients with an emergency procedure.
This explains the difficulty in identifying these hernias
early enough to repair them electively. In this study, almost
65 % were either unaware of their hernia, or had only been
aware of it for less than 1 month prior to incarceration.
This is in accordance with other studies, implying a gen-
erally short hernia history before incarceration [14, 16, 20].
It also supports the view that it is difficult to hasten the
diagnosis of femoral hernia in the healthcare system. A
recent British study based on linked data from primary and
secondary healthcare records shows that over 80 % of
patients admitted as an emergency presented to their gen-
eral practitioner for the first time within 7 days of admis-
sion [21].

Of the emergency-repaired patients, 10 % stated that they
were diagnosed with a hernia and put on the surgical waiting
list prior to admission for the emergency procedure. Their
statements were corroborated by the finding that 9 % of the
emergency patients whose records were assessed were on the
waiting list. This was a higher figure than in earlier published
series [22, 23], where none of the patients presenting with an
incarcerated femoral hernia had previously been diagnosed.
Each of these series comprised very few emergency femoral
hernias. Rai et al. [20] and McEntee et al. [12] report 1 and
4 %, respectively, of emergency patients on the waiting list
prior to surgery, but those cohorts consist of both inguinal
and femoral hernia. The 10 % of emergency cases in this
study who answered that they were scheduled for elective
surgery stated a significantly shorter time on the waiting list
than elective cases. Almost 30 % of them reported less than
1 month on the list. The natural course of femoral hernia is
not completely clear. Gallegos et al. [24] relates 22 %
incarceration at 1 month and 45 % at21 months. That study,
and others on patient series [12, 14, 16, 22], imply that
incarcerated femoral hernia may constitute a subgroup that
initially present with incarceration or imminent incarcera-
tion. This larger population-based study supports their
findings. As it is difficult to know which subgroup a specific
hernia belongs to, the recommendation that elective surgery
for femoral hernia should be given high priority is justified
[3,25].

This study did not show any of the patient characteristics
to be associated with a higher risk for incarceration without
prior symptoms. Patients over 70 years had groin and other
symptoms to the same extent as younger patients. They
were not as often aware that they had a hernia and had less
often consulted a surgeon. The sex of the patient affected
neither symptoms of a hernia nor the seeking of medical
advice. The use of the rather conservative Bonferroni
correction introduces a risk that weaker risk factors remain
undetected. A Swedish study [26] has shown that femoral
hernia presenting with incarceration is over-represented
among patients with a low BMI.

About half of the emergency patients who stated that
they were unaware of the hernia reported that they had
experienced some symptom from the affected groin more
than 2 weeks prior to surgery. If this is the -case,
increasing the awareness of femoral hernia within the
population may help bring patients to earlier diagnosis.
Could a screening program reduce mortality by bringing
patients to earlier diagnosis? Considerable demands
would be placed on such a program, since many femoral
hernias incarcerate shortly after presentation. The chosen
population would need to be examined regularly at short
intervals and it seems unlikely that a cost-benefit analysis
would support such a program.

Improving management of patients with symptoms of
hernia incarceration or intestinal obstruction at the emer-
gency department may be a more feasible approach. Sev-
eral studies imply that the time from incarceration to
diagnosis and from decision to operate to induction of
anesthesia [15, 27, 28] is unnecessarily and sometimes
fatally long.

Conclusion

Patients who have emergency and elective procedures for
femoral hernia differ greatly. Patients who present with
incarceration are often previously unknown to the health-
care system. Furthermore, a majority are themselves una-
ware of the hernia when the incarceration occurs. Many
have not had any symptoms that might have led them
to suspect a hernia. Thus, the most effective way of
addressing the excess mortality associated with emergency
femoral hernia repair seems to be continuing efforts to
improve management of patients attending the emergency
department for incarcerated or imminent incarceration of a
femoral hernia.
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