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INGUINAL HERNIA IN STAGE M0 PROSTATE CANCER: A
COMPARISON OF INCIDENCE IN MEN TREATED WITH

AND WITHOUT RADICAL RETROPUBIC PROSTATECTOMY—
AN ANALYSIS OF 1105 PATIENTS

JOHAN STRANNE, JONAS HUGOSSON, PETER IVERSEN, THOMAS MORRIS, AND PÄR LODDING

ABSTRACT
bjectives. To analyze the incidence of inguinal hernia (IH) in a large group of patients with nonmetastatic
rostate cancer who were treated nonoperatively, and to compare it with the incidence in a subset of
atients who had undergone radical retropubic prostatectomy (RRP). IH has been reported in 12% to 21%
f men at a mean period of 6 to 10 months after RRP. However, whether IH truly represents a complication
fter RRP has been somewhat debatable owing to the lack of proper control groups.
ethods. A total of 953 patients treated without surgery (nonoperative group) and 152 patients who

nderwent RRP (operative group) were selected from the Scandinavian Prostate Cancer Group Study No. 6
atabase consisting of 1218 patients with nonmetastatic prostate cancer. Radiotherapy, cryotherapy, and a
ollow-up duration of less than 3 months were exclusion criteria. Patients were followed up for any new
edical condition at 12-week intervals for a mean period of 39 months (nonoperative group) and 50 months

operative group).
esults. Of the 953 patients in the nonoperative group, 23 (2.4%) developed IH versus 13 (8.6%) of 152

n the operative group (log-rank [Mantel-Cox] P � 0.010).
onclusions. Within comparable age groups, the incidence of IH in men with prostate cancer treated
ithout surgery was significantly lower than that after RRP. This phenomenon seems to be causally related

o the surgical procedure. The increased risk of IH after RRP deserves further recognition and should be
ncluded in the preoperative information given to patients. Studies are warranted to define the causal
echanisms, as well as possible preventive measures. UROLOGY 65: 847–851, 2005. © 2005 Elsevier Inc.
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n 1996, Regan and coworkers1 reported that
12% of 92 patients subjected to radical retropu-

ic prostatectomy for prostate cancer developed
nguinal hernia (IH) approximately 6 months after
urgery. From our center, we later reported similar
alues (13.6%) for 375 patients with longer follow-
p. In that analysis, we also, for comparison, deter-
ined the incidence of IH in 184 men with pros-

ate cancer who underwent pelvic lymph-node
issection only before radiotherapy, and in 65 men
ith Stage M0 prostate cancer treated without sur-

rom the Department of Urology, Sahlgrenska University Hospi-
al, Göteborg, Sweden; Department of Urology, Rigshospitalet,
openhagen, Denmark; and AstraZeneca, Macclesfield, United
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ical intervention. These groups developed IH in
.6% and 3.1%.2

A few additional reports have appeared indicating
hat IH is a frequent complication after radical retro-
ubic prostatectomy.3–6 However, even though these
ernias usually require additional surgery, involving
isks and costs, the problem has not received nearly
s much attention in published studies as erectile dys-
unction or incontinence. One reason for this may be
hat although IHs are frequently encountered in the
ale population aged 50 to 70 years, it is not com-
on knowledge that they may be secondary to pre-

ious prostate cancer surgery. These hernias are,
herefore, likely to be regarded as primary events re-
ecting the background incidence among men in this
ge group.
In the reports on postprostatectomy IH, the her-

ia incidence has been determined in men aged

bout 50 to 70 years during a follow-up period of a
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ew years after radical prostatectomy.1,2,6 From the
ublished data on IH, it is difficult to determine the
ncidence in men in a given age interval and obser-
ation period for comparison.7 In this study, we
nalyzed a large, prospectively gathered and eval-
ated database of men with Stage M0 prostate can-
er, the vast majority of whom were treated with-
ut surgical intervention. The primary objective
as to determine the hernia incidence in the pa-

ients who were treated without surgery. A second-
ry objective was to determine the incidence of IH
n the small subset of patients who had undergone
adical retropubic prostatectomy. It is our belief
hat the problem of postradical prostatectomy IH
an be better recognized in the light of the results
resented in this report.

MATERIAL AND METHODS

The database from the Scandinavian Prostate Cancer Group
tudy No. 6 (SPCG 6) is the basis for this report. SPCG 6 is a
rospective randomized study in which patients with Stage
1B or greater, any N stage, M0 prostate cancer (defined as a
ormal bone scan dating no more than 6 months before ran-
omization) were included. Patients were randomized to re-
eive either the antiandrogen bicalutamide in a dose of 150 mg
aily or placebo in a 1:1 ratio; both were given in addition to
tandard care (radical prostatectomy, radiotherapy, or watch-
ul waiting). The study is ongoing, but the results after a me-
ian follow-up of 3 years have been published.8 Patients had to
e younger than 76 years old to be eligible. Inclusion started in
ate 1995 and was completed by June 30, 1998. Altogether
218 patients were enrolled; 68 patients received radiotherapy
nd 3 cryotherapy. These 71 patients were excluded from this
nalysis. Also, 39 patients were excluded because their fol-
ow-up duration was less than 3 months. Of the remaining
108 patients, 953 were treated without any surgical interven-
ion (nonoperative group) and 155 had undergone radical
rostatectomy. Of the latter, 2 patients who had received post-
perative radiotherapy and 1 patient who had undergone rad-
cal prostatectomy perineally, were excluded, leaving 152 pa-
ients (operative group). The patients in the nonoperative
roup had not elected to undergo surgery for various reasons.
ome had locally advanced tumors and/or comorbidity, and,
n some cases, curative treatment was not judged necessary in
iew of the patient’s short life expectancy and/or the nature of
he tumor.

At the time of inclusion in the SPCG 6 study, a medical
istory was obtained and a thorough physical examination
erformed. In principle, any repaired or prevalent IH should
ave been recorded at baseline. However, because hernia sur-
ery might have taken place many years previously, and cur-
ent hernias may have been asymptomatic, it is possible that
ome past or current hernias may have been overlooked. The

TABLE I. Follow

roup

Follow-up (

Mean (Median)

onoperative (n � 953) 39 (42)
perative (n � 152) 50 (47)
ll (n � 1105) 41 (43)
ame applies for previous abdominal surgery unrelated to p

48
rostate cancer. Because of this uncertainty, we have not at-
empted to use the data to determine the prevalence of IH at
nclusion or the frequency of surgically repaired IH or of pre-
ious abdominal surgery. Information on height and weight
as not available for all patients, and the mean body mass

ndex has not been calculated.
During follow-up, all patients were seen at 12-week inter-

als until disease progression, death, or withdrawal. At each
isit, the patient was actively asked whether any new medical
onditions had developed since their last visit, and the proto-
ol required each new condition to be reported as an adverse
vent. New physical examinations were not required at each
isit. Thus, any newly developed IH resulting in symptoms
as recorded, but subclinical hernias were not. Once the pa-

ient experienced prostate cancer progression or withdrew
rom trial therapy, registration of adverse events ended. In the
PCG 6 study, the protocol required objective confirmation
sing imaging techniques such as bone scan, magnetic reso-
ance imaging, computed tomography, or ultrasonography to
etermine progression. A rise in the serum prostate-specific
ntigen level in the absence of objective confirmation with
maging techniques was not a criterion for progression.

For the purpose of the present analysis, the database was
earched for any adverse event including the word “hernia.”
ach of these events was reviewed, and all types of hernia
ther than de novo IHs were disregarded (eg, incisional
ernia, abdominal hernia, or “worsening” of an already
resent IH).
The follow-up duration for the nonoperative group was de-

ned as the time from inclusion in the SPCG 6 study to the
ime of the database search or the date at which prostate cancer
rogression, death, withdrawal from trial therapy, or an IH
ad occurred. For the operative group, the period elapsing

rom radical retropubic prostatectomy to inclusion into the
PCG 6 study (mean 20 months, median 11, range 0.5 to 151)
as added to this to obtain the total follow-up duration.
hroughout the follow-up period, progression occurred in
69 patients a mean period of 32 months (median 28) after
nclusion into the study (nonoperative group) or after radical
rostatectomy (operative group). Finally, 48 patients died,
22 withdrew from trial therapy for various adverse events,
nd 105 withdrew for various other reasons such as an unwill-
ngness to continue, voluntary code-break, and so forth. The
ollow-up duration and age at the beginning of follow-up are
isted in Table I.

For statistical analysis, cumulative hernia-free survival was
lotted in a Kaplan-Meier diagram for the operative and non-
perative groups. The difference was tested using the log-rank
Mantel-Cox) test. Age comparisons were performed using
he Mann-Whitney U test.

RESULTS

In the nonoperative group, 23 (2.4%) of the 953
atients developed an IH within a mean follow-up
eriod of 39 months. In the operative group, 13

and patient age
Age at Beginning of Follow-up (yr)

Range Mean (Median) Range

3–72 69 (70) 53–75
5–155 63 (64) 45–74
3–155 68 (70) 46–75
-up
mo)
atients (8.6%) developed an IH within a mean

UROLOGY 65 (5), 2005



f
t
t
C
i
s
y
s
6
h
c
a
c
g

r
p
t
i
r
h
t
r
g
n
a
s
c
t
f
p
p
l
f
p
o
n
D

b
o
e
h
e
r
p
l
d
w
r
t

c
r
h
t
b
t
d
d
p
w
o
d
t
a
c
o
v
g
m
s
a
v
h
m
o
m
o
t
i
p
h
p
p
p
c
m
n
h
t
t
t

t
g

F
e

U

ollow-up period of 50 months. Figure 1 illustrates
he significant difference in hernia-free survival
ime between the two groups (log-rank [Mantel-
ox] P � 0.010). The patients who developed IH

n the nonoperative group were 69 years old at the
tart of follow-up and those who did not were 70
ears old (P value not significant). The corre-
ponding ages in the operative group were 63 and
4 years, respectively (also not significant). The
ernia development was not statistically signifi-
antly related to the type of randomized trial ther-
py the patient was receiving (bicalutamide or pla-
ebo) in either the operative or nonoperative
roups (data not shown).

COMMENT

The data in the present analysis showed that the
isk of developing an IH for patients with Stage M0
rostate cancer treated without surgical interven-
ion (2.4%) is much lower than that observed dur-
ng follow-up of similar duration after radical ret-
opubic prostatectomy.1,2,6 It seems clear that the
ernia rates reported after radical retropubic pros-
atectomy cannot be explained simply by a natu-
ally high hernia incidence in men of this age
roup. The postprostatectomy rates exceeded the
atural incidence rates 3.5-fold to 8-fold, and this
ppears to be caused by the surgical procedure as
uch. The mechanisms are largely unknown. In-
reasing age2 and a mean body mass index of less
han 236 have been shown to be significant risk
actors, although conflicting results have been re-
orted regarding the influence of previous IH and
ostoperative anastomotic stricture.2,4–6 In a pre-

iminary study, pelvic lymph node dissection per-
ormed simultaneously with radical retropubic
rostatectomy did not appear to increase the post-
perative hernia incidence compared with when
o pelvic lymph node dissection was performed.5

IGURE 1. Cumulative hernia-free survival time in op-
rative and nonoperative patient groups.
amage to the abdominal wall structures caused c

ROLOGY 65 (5), 2005
y the incision and/or the use of retractors are
ther factors thought to increase the risk,1,2 but
vidence is as yet lacking. Prevalent subclinical
ernias may play a role. In the large study by Lepor
t al.9 on short-term complications after radical ret-
opubic prostatectomy, as many as 11.6% of the
atients underwent simultaneous IH repair. This
arge figure indicates that also subclinical hernias
etected during surgery were repaired, and it
ould have been interesting to study whether this

educed the long-term development of postpros-
atectomy IH.
The present study, as have several previous ones,

onfirms that IH is a frequent complication after
adical retropubic prostatectomy. However, the
ernia frequency was only 8.5%, somewhat lower
han the 12% to 21% previously reported.1,2,4–6 We
elieve this rate should be interpreted with cau-
ion, and that it can partly be explained by an un-
er-reporting of early cases of IH caused by the
esign of our study. The time elapsing from radical
rostatectomy to inclusion in the SPCG 6 study
as on average 20 months (median 11). In previ-
us studies, the mean time from surgery to hernia
evelopment was less than 1 year, which means
hat about one half of the hernias expected to arise
fter surgery in this study were likely to have oc-
urred before inclusion in the SPCG 6 study. Some
f these hernias, seemingly unrelated and irrele-
ant to prostate cancer, may easily have been for-
otten by patients when accounting for their past
edical history at inclusion. That the time from

urgery to hernia development in this series was on
verage as long as 25 months is in contrast to pre-
ious studies,1,2,4–6 and this further supports the
ypothesis that some early hernias may have been
issed. In the Kaplan-Meier curves illustrated in

ur previous report2 and in that by Ichioka et al.,6
ost hernias occurred within the first 24 months

f observation. However, as illustrated in Figure 1,
his pattern of early hernia occurrence was absent
n the operative group in our patients, further sup-
orting our suspicion that some early IHs may
ave been missed by under-reporting. The clear
attern of early hernia development seen in our
revious study2 and in the study by Ichioka et al.6 is
robably more representative and seems to indi-
ate a causal relationship between hernia develop-
ent and prostate cancer surgery. However, in the
onoperative group in the present study, the 23
ernias occurred more or less evenly distributed
hroughout the follow-up period (Fig. 1). This pat-
ern can be expected for sporadic primary events
aking place at random.
In our study from 2001, a control group of 65 pa-

ients with prostate cancer who did not undergo sur-
ery was analyzed. These 65 patients were all in-

luded in the SPCG 6 study at Sahlgrenska University

849
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ospital, and thus constituted a subgroup of the cur-
ently analyzed patient data. Despite the small size of
his patient group, the hernia development observed
n that study (3.1%) agrees well with the 2.4% rate
ound in the present, larger analysis.

The database we have used was not designed pri-
arily to illustrate the endpoints we have ana-

yzed. Rather than hernia development, it was de-
igned to measure the endpoints of the time to
rogression and the survival time in a particular
etting of patients with prostate cancer treated ei-
her with, or without, bicalutamide 150 mg daily in
ddition to standard care. It is, therefore, reason-
ble to discuss the validity of our findings. Can this
atabase be used in the way we have used it?
As a control group, the nonoperative patients
ere appealing to compare with patients who un-
erwent radical retropubic prostatectomy for sev-
ral reasons. Not only was it a large, prospectively
athered database, but the subjects were also af-
ected with the same malignant disease as in the
ther studies—that is, nonmetastatic prostate can-
er. Furthermore, the age of the patients was sim-
lar, on average about 6 years older than in the
ostprostatectomy hernia materials.
In the study by Ichioka and coworkers,6 it could

ot be clearly discerned whether the patients had
een actively examined for IH. However, the state-
ent that subclinical hernias were excluded indi-

ated that active examination was undertaken, and
his may also partly explain the high hernia fre-
uency reported in their study (21.3%). In our pre-
ious report,2 and probably also in the study by
egan et al.,1 only hernias spontaneously reported
y the patients were recorded. These were both
etrospective materials, in which no active investi-
ation regarding hernia development was per-
ormed. Subclinical hernias were not detected, and
either were hernias that had been observed by the
atient, but were not pointed out to the urologist at
ubsequent follow-up visits. These factors may
ave contributed to a certain under-reporting of
ostprostatectomy IH in previous reports. In the
resent analysis, the same limitations applied. The
ernias recorded in the database were only those
hat had given the patients enough symptoms to
erit a comment at one of the 12-week visits to his
rologist. Subclinical hernias and hernias “not
orth mentioning” would not have been recorded.
Thus, in both the present study and previous

tudies of postprostatectomy IH development, the
ethodologic limitations may have contributed to

n under-reporting of the studied event. Is there
eason to believe that this potential under-report-
ng was more pronounced in the present analysis
ompared with the others, or was it likely to be
qual, or even less? In the former case, the validity

f our conclusions could be questioned, but in the t

50
atter case, our conclusions would appear to gain
alidity.
We believe our data to be relevant and valid for

hree reasons. First, the patient data set was very
arge, and the data were prospectively collected
ithin the strict framework of a monitored clinical

tudy. Second, under-reporting was likely to be
qual to, or less than in other studies because the
atients were actively asked about new medical
roblems at each 12-week visit. Because the pa-
ients came to their urologist so frequently in the
PCG 6 study, a close doctor-patient relationship
sually developed. It is our experience that these
atients often consult their urologist first about
ost newly developing conditions, simply because

he urologist was the first doctor the patient had
asy access to. Third, we have previously shown
hat the incidence of postprostatectomy hernia in-
reases with increasing age,1 and in published her-
ia reports, the risk of hernia development has also
een reported to be increasing with age.8 The pa-
ients in the nonoperative group in this data set
ere on average 6 years older than the patients in

he prostatectomy series, and if anything, this
ight have attenuated the difference in hernia de-

elopment observed. If the two patient groups
ere better age matched, the difference may have
een even larger.
It is possible that previous abdominal surgery
ay increase the risk of future IH develop-
ent,10 and the same has been suspected regard-

ng previous hernia.2,6 Information regarding
revious abdominal surgery and hernia surgery
as in principle available in the analyzed data-
ase. We did, however, not consider these data
eliable enough to merit evaluation, because the
ata were retrospectively gathered and probably
ubject to under-reporting. Owing to the higher
ge distribution in the SPCG 6 data, the fre-
uency of previous hernia surgery and abdomi-
al surgery could be expected to be somewhat
reater than in the three published studies on
ostprostatectomy IH. If this were to translate

nto a greater risk of IH, this would, again, atten-
ate the differences observed.

CONCLUSIONS

We have demonstrated that the risk of devel-
ping IH for men with Stage M0 prostate cancer
reated without surgical intervention such as
adical prostatectomy or pelvic lymph node dis-
ection was much lower (2.4%) than the 8.6%
oted in this study and the 12% to 21% reported

n previous studies within comparable observa-
ion periods after radical retropubic prostatec-
omy. Despite certain limitations, we believe that

his data set from the SPCG 6 trial provides a

UROLOGY 65 (5), 2005
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alid and robust assessment of the incidence of
H after radical retropubic prostatectomy com-
ared with patients who did not undergo sur-
ery.
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