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IMPACT OF HERNIAS ON PERITONEAL DIALYSIS TECHNIQUE SURVIVAL AND
RESIDUAL RENAL FUNCTION
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¢ Objective: We evaluated the effect of hernias and their
surgical or conservative management on peritoneal dialysis
(PD) technique survival and residual renal function.

¢ Methods: This 10-year single-center retrospective case-
control study (January 2001 - January 2011) compared
patient survival, PD technique survival, and residual renal
functionin patients with a history of abdominal hernias and
in a control cohort matched for age and PD vintage.

¢ Results: Of 73 hernias identified in 63 patients (mean
age: 55 years; 63% men), umbilical hernias were the most
frequent (40%), followed byinguinal (33%), incisional, and
epigastric hernias. Some hernias were surgically repaired
before (n = 10) or at the time of PD catheter insertion (n=
11), but most (71%) were diagnosed and managed after
initiation of PD.

Overall, 49 of 73 (67%) hernias were treated surgically. In
53% of subjects, early postoperative dialysis was not needed;
only 7 patients required temporary hemodialysis. The occur-
rence of a hernia and its treatment did not significantly affect
residual renal function. After a hernia diagnosis or repair,
86% of patients were able to continue with PD.

¢ Conclusions: The incidence of abdominal hernia and
hernia management in patients on PD do not significantly
influence residual renal function or PD technique survival.
Timely management of hernias is advisable and does not
preclude continuation with PD as a dialysis modality.
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bdominal wall hernia is a common mechanical
complication of peritoneal dialysis (PD), affecting
12% - 37% patients in published series (1-3). Hernias
notonly cause painand alter bodyimage, but canalso act
to sequester dialysate, thereby leading to unpredictable
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dialysis clearance and ultrafiltration. Studies haveidenti-
fied a low body mass index with muscle wasting (4) and
polycystic kidney disease (1) as risk factors for hernia
development. Although increased intra-abdominal
pressure has not been shown to be a consistent risk
factor for hernia incidence (1,5), it may cause progres-
sive enlargement of the hernial sac and lead to the
significant recurrence rates seen with this pathology
(6-8). For all those reasons, early surgical repair has
been advocated.

Despite the high prevalence of hernias in patients
on PD, relatively few data on the epidemiology of the
condition have been published. Most studies describe
outcomes after surgical intervention (2,6,7,9,10). The
effect of hernias and their management on PD technique
survival remains poorly characterized in the literature.
Furthermore, the effect of hernia occurrence and treat-
ment on residual renal function (RRF), which is known
to confer significant prognostic benefit in PD, remains
unknown (11).

The aim of the present study was to examine the
long-term effect of hernias and their management on
PD technique survival and to evaluate the impact of
hernias on RRF.

METHODS

In this retrospective cohort study, we examined the
electronic records of all patients receiving PD at our
center from 1 January 2001 to 1 January 2011. Patients
with a coded diagnosis of hernia either before or after
initiation of dialysis constituted the hernia cohort under
study. Outcomesin that group were compared with those
in a control cohort matched for sex, age (+2 years), and
PD vintage (+1 year).

Patient characteristics captured at baseline included
age, sex, ethnicity, cause of end-stage renal disease,
diagnosis of diabetes mellitus, hypertension, ischemic
heart disease (current presence of angina, prior myo-
cardial infarction, or prior coronary intervention with
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percutaneous or bypass grafting), peripheral vascular
disease (clinical or radiologic evidence of aortic or distal
arterial atherosclerotic disease), cerebrovascular disease
(stroke or transient ischemic attack), prior history of
abdominalsurgery, smoking history, and body massindex.
Other variables captured included the method of perito-
neal catheterinsertion (thatis, percutaneously under local
anestheticor laparotomicunder generalanesthetic), and
the PD modality used at dialysis initiation [continuous
ambulatory PD (CAPD) or automated PD (APD)].

In patients with a history of hernia before dialysis
initiation, the dialysate exchange volume used at the
time of PD treatment start was recorded; for those who
developed a hernia while on maintenance PD, the volume
used at the time of diagnosis was recorded. Residual renal
function was measured in all patients using the mean of
urea and creatinine clearances adjusted to body surface
area (12) and was recorded at two time points 6 months
apart. Time point 1 was within 3 - 6 months of surgical
repair or of diagnosisin patients managed conservatively
and already established on PD, or within 3 - 6 months
of dialysisinitiation in patients with a prior diagnosis of
hernia. Serum albumin was used as a surrogate marker
of nutrition status.

Outcomes ofinterestincluded the occurrence of surgi-
cal complications, peritonitis within 6 months of surgery,
hernia recurrence, patient survival, and PD technique
failure (defined as a change to hemodialysis for more
than 1 month), and changes in RRF.

Descriptive statistics are expressed as mean + standard
deviation. Continuous and categorical variables were
compared using, respectively, the Student t-test and the
chi-square or Mann-Whitney U-test. Timeline incidence
data were analyzed using a Poisson model. Kaplan-Meier
analysis of patient survivalwas performed on anintention-
to-treat basis, censoring for change of dialysis modality,
transplantation, dialysis withdrawal, transfer to another
center, and loss to follow-up, and analysis of PD technique
failure was censored for death, transplantation, transfer
to another center, dialysis withdrawal, and loss to follow-
up. “Origin” was defined as the date of PD initiation, with
comparative adjustment for dialysis vintage in controls
to account for lead-time bias. A p value less than 0.05 in
two-sided tests was considered statistically significant.
Data were analyzed using the SPSS (version 15.0: SPSS,
Chicago, IL, USA) and Stata software applications (ver-
sion 10.1: StataCorp LP, College Station, TX, USA).

RESULTS

During the period under study, 308 patients (mean
age: 55.0+16.2 years; 29% with diabetes) were on PD at
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our center. Within that population, weidentified 73 her-
niasin 63 patients [mean age: 54.5 + 16.1 years (range:
20-88years)]. Table 1 presents the comparative clinical
and demographic characteristics of the study cohorts.
The hernia cohort contained a significantly greater pro-
portion of patients with polycystic kidney disease as the
cause of ESRD (21% vs 8% in the control group, p=0.04),
afindingin keeping with earlier data (1). A comparatively
lower proportion of patients had diabetic nephropathy
as their underlying pathology (Table 1).

The hernia cohort also showed a significantly greater
prevalence of previous abdominal surgery at baseline
(19 patients vs 4 patients in the control group, 30% vs
11%, p=0.001).In 52% of the patients, the prior surgery
was related to renal transplantation (graftimplantation,
n = 7; graft nephrectomy, n = 3; and native nephrec-
tomy, n = 2). The distribution of body mass index was
similar in both groups (Figure 1), with no significant
difference in mean value (25.9 + 4.8 kg/m? vs 26.1
5.4 kg/m?).

Our center’s policy is that first uncomplicated PD
catheters beinserted percutaneously; surgicalinsertions
are used for patients who are very obese, who have had
previous pelvic intraperitoneal surgery, or who require
simultaneous hernia repair. Of 110 patients, 84 (76%)
underwent percutaneousinsertion under local anesthe-
sia by appropriately trained nephrologists; the remainder
underwentsurgicalinsertion under generalanesthesia by
surgicalteams. More cathetersin the hernia cohort were
inserted surgically (35% vs 5% in the control group), a
finding that may reflect that group’s prior surgical his-
toryand concomitant hernia repair at the time of catheter
implantation. We observed no differencesin the laterality
of the exit site in the two groups.

Before they started PD, patients were asked about a
history of hernia, and an abdominal examination was
performed. Once on PD, development of a hernia was,
in almost all instances, self-reported by the patients.
Most hernias (n = 52, 71%) were diagnosed and man-
aged after the successful initiation of PD. Diagnosis
and repair of a hernia occurred before dialysis initiation
in 10 cases (14%), and another 11 hernias diagnosed
before initiation (15%) were repaired at the time of PD
catheter insertion. Overall, umbilical hernias were the
most common hernia type encountered (40%), followed
by inguinal and incisional hernias (Table 2). Of the 14
incisional herniasin this series, most (79%) were related
tothe PD catheter; 3 were related to the renal transplan-
tationincision.

In the control group, 39 patients (62%) were on
CAPD; the remaining 38% were on APD. By contrast,
the PD modality in the hernia group varied depending
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TABLE 1
Clinical Characteristics of the Study Population
Patient groups p
Characteristic Overall Hernia Control Value
Patients (n) 308 63 63 —
Mean age (years) 55.0+16.2 54.8+15.9 53.8+16.4 0.75
Sex [n (%) men] 193 (63) 39(62) 36 (57) 0.66
Ethnicity [n (%)]
White 161 (52) 37 (59) 34 (54) 0.59
African-Caribbean 40 (13) 5(8) 10 (16) 0.17
South Asian 84 (27) 15 (24) 15 (24) —
Other 23 (8) 6 (9) 4 (6) 0.51
Comorbidities [n (%)]
Diabetes 90 (29) 13 (21) 18 (29) 0.30
Hypertension 210 (68) 47 (75) 40 (63) 0.18
IHD 74 (24) 11 (17) 11 (17) -
PVD 33(11) 6 (10) 8(13) 0.57
CrvD 33(11) 5(8) 8(13) 0.38
Cause of ESRD [n (%)]
Diabetic nephropathy 75 (24) 7 (11) 15 (24) 0.06
RVD or hypertension 45 (15) 10 (16) 10 (16) —
PKD 26 (8) 13 (21) 5(8) 0.04
Glomerulonephritis 67 (22) 19 (30) 13 (21) 0.21
Other 95 (31) 14 (22) 20 (32) 0.23

IHD =ischemic heart disease; PVD = peripheral vascular disease; CrVD = cerebrovascular disease; ESRD = end-stage renal disease;

RVD = renovascular disease; PKD = polycystic kidney disease.

Number of patients

Figure 1 — Distribution of body mass index values in the
hernia (solid grey bars) and control (horizontally hatched
bars) cohorts.

on whether the patient was or was not on PD at time of
diagnosis (Figure 2). Among patients already on PD, 63%
were on CAPD, and 37% were on APD. Among patients
who underwent hernia repair at the time of catheter
insertion, 64% were started on APD. The overall mean
dialysate fill volume at the time of hernia diagnosis was
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TABLE 2
Prevalence of Hernia Types in the Study Cohort
Hernia type (n) (%)
Umbilical 29 40
Inguinal 24 33
Incisional 14 19
Epigastric 3 4
Other 3 4

1901 + 314 mL, with no significant difference between
the hernia group and the control group (1953 + 623 mL
vs 1858+308 mL respectively, p = 0.26)

Of the 51 hernias that were surgically repaired,
nearly all were handled electively (49 of 51, 96%); the
remaining 2 hernias required emergency surgery. Before
2005, surgery was performed by general surgical teams;
since 2005, surgery has been performed by the renal
transplant surgical team. For hernias detected after PD
start, the mean time from diagnosis to hernia repair
was 6 months. Surgery is usually performed within 2 - 3
months of referral (range: 3 days - 28 months); the occa-
sional delays typically reflect patient preference. In our
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experience, patients with small hernias often hesitate
about surgical referral or prefer to have surgery close to
specific dates.

In all cases of surgical repair, tension-free hernio-
plasty was performed. In 53% of cases, there was no need
for early postoperative dialysis; intermittent PD was per-
formed in 6 cases, low-volume APD in 3, and temporary
hemodialysisin 7 (14%). The decision about the dialysis
modality to use depended on various clinical factors, such
as whether the patient was trained on APD, whether a bed
was available for intermittent PD, and how urgent the
need for dialysis was. Only 1 postoperative complication
was recorded, a self-limited hematoma. Within 6 months
of hernia repair, 4 episodes of peritonitis occurred, foran
incidence rate of 1 episodein 44.5 months. Seven hernias
(10%) recurred, with an average time to recurrence of 12
months (range: 7 - 32 months).

We observed no significant differences in serum albu-
min between the groups at baseline (mean: 29.1+7 g/L
inthe hernia groupvs 30.5+5.4 g/Lin the control group;
p=0.19). At 6 months, RRF had declined in both groups
(to 5.60 + 4.65 mL/min from 6.41 + 4.75 mL/min in
the hernia group, and to 4.48 + 4.41 mL/min from 5.03
+ 4.18 mL/min in the control group), a difference that
did not achieve statistical significance (p=0.12and p =
0.10 respectively).

At1,2,and 3years, PD technique survival was, respec-
tively, 67%, 47%, and 34% in the hernia cohort and
76%, 47%, and 36% in control subjects, censoring for
death and transplantation (Figure 3). There was there-
fore no statistically significant difference in long-term

Hernia diagnosed
or repaired
during PD therapy

Hernia repair
at the same time as
PD catheter insertion

Past history of
hernia repair

Frequency

Figure 2 — Peritoneal dialysis (PD) modality—CAPD (light gray
bars) and APD (dark gray bars)—used by patients at the time
of hernia diagnosis (73 hernias).
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technique survival between the groups. At 1, 2, 3,and 5
years, cumulative patient survivalwas, respectively, 93%,
90%, 82%, and 59% in the hernia group and 92%, 88%,
84%, and 64% in the control group (Figure 4), with no
significant difference between groups. Those rates are
representative of overall PD patient survivalat our center
during the study period: 95% at 1 year, 91% at 2 years,
and 88% at 3 years.

DISCUSSION

The present study constitutes the one of the largest
published series describing the managementand clinical
impact of herniasin patients on PD. We have demonstrat-
ed forthe first time that, with appropriate management,
this pathology does not significantly affect long-term PD
technique survival or change in RRF.

Hernia ————- Control

1.00
1

Survival probability
0.50 0.75
1 1

0.25
1

0.00
1

Time [years]

Figure 3 —Censored peritoneal dialysis (PD) technigue survival
in the hernia and control groups, censored for death, trans-
plantation, transfer to another center, or loss to follow-up and
adjusted for PD vintage.
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Figure 4 — Cumulative patient survival in the study cohort
after censoring for death, transplantation, change in dialysis
modality, transfer to another center, dialysis withdrawal, and
loss to follow-up.
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The overall prevalence of hernias in our study was
20%, which is comparable to prevalencesin earlier series
(1,2,4,6,13,14) and which reflects an overall incidence
in our PD population of 0.08 incidents per year at risk,
in keeping with other reported rates of 0.04 - 1.11
hernias per year at risk (1,2,15). Hernias already pres-
entin patients about to start PD have been reported in
5% — 12% of cases (2,6,16). By contrast, we found that
29% of the hernias in our study cohort occurred before
PD start—although that finding might reflect the inclu-
sion of patients with a prior history of hernia rather
than diagnoses during PD assessment asin the series by
Garcia-Urena et al. (2).

Elevations in intra-abdominal pressure from large
volumes of dialysate might explain the higherincidence
of herniasin PD cohorts thanin a general population, but
that hypothesis remains controversial: some studies showed
no association (1,5,17), others observed higher rates of
hernia formation with greater pressures (18). Notably, we
observed no significant difference in fill volume between
the hernia and control cohorts in our study.

Upright posture alsoincreases intra-abdominal pres-
sure, and APD is often favored over CAPD to allow for
equivalent fill volumes. In established PD patients, we
found a higher percentage of hernias occurring among
patients on CAPD than among those on APD (63% vs
47%), although PD modality per se has not been shown
to be an independent risk factor for hernia formation
(1). Hernias were also more common in patients who had
undergonetransplantation. Inthose patients, the hernia
was rarely associated with the transplantincision, and so
those hernias might be related to the use of steroids and
subsequent changes in abdominal musculature.

In our study, umbilical hernias were the most com-
mon subtype, followed by inguinal hernias. That finding
is consistent with results in previous reports (2,8), but
contrasts with data for the general UK population, in
whom inguinal hernias are the most common. However,
more modern cohorts show a rising incidence of umbili-
calhernias (19). Surgical treatment was well tolerated in
our study, and the 10% recurrence rate is comparable to
rates in older series (6-10,20). Only 7% of our patients
undergoing surgery had to convert permanently to
hemodialysis, a proportion similar to those reported by
other authors (2,10).

The PD technique survival of 47% at 2 years in our
seriesis similarto that reported by the UK Renal Registry:
specifically, 45% technique failure rate over a mean
observation period of 430 days (21). The hernia and
control groups experienced similar levels of comorbidity,
although polycystic kidney disease was more commonin
the hernia group.
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It might be expected that the pain from symptomatic
hernias, concerns about hernia enlargement with ongo-
ing PD, the pain and emotional upheaval of abdominal
surgery, and the potential for a temporary change of
dialysis modality would predispose the hernia group to
worse PD technique survival. Interestingly, we found no
such association in our study, which adds to the reas-
suring body of literature about the management of this
condition while maintaining patients on their chosen
dialysis modality. That finding has added importance
at a time of increased awareness about the barriers to
starting and maintaining PD (22,23), a dialysis therapy
that would be the treatment of choice for approximately
half the incident dialysis population (24). However,
because of the higher risk of transmural translocation of
enteric bacteria, we certainly advocate that a period of
a few days elapse between surgery and resumption of PD
when there is evidence of compromised bowel (because
of strangulation or ischemia).

The reduction in RRF that we noted in both study
groups accords with the known changesin that parameter
over time. Whether changes in RRFbecome more marked
overthelongtermis unclear, although acute renalinjury
relating to surgery would be expected to manifest as a
significant change within the 6-month timeframe used
in this study.

CONCLUSIONS

Our data support timely management of abdominal
wall herniasin patients on PD. Recurrence rates are low,
and there is no negative impact of that approach on PD
technique survival, RRF, or patient survival.
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