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Abstract

We herein report the first case of a patient with recurrent migration of the peritoneal dialysis
(PD) catheter into the inguinal hernia sac. A 58-year-old man suffered from end-stage renal
disease due to polycystic kidney disease (PKD). A year before starting PD, a PD catheter was
implanted with stepwise initiation of PD using the Moncrief-Popovich technique. He com-
plained of drain failure and right inguinal swelling during the induction period and was diag-
nosed with right inguinal hernia. Further examination revealed that the PD catheter tip had
migrated into the inguinal hernia sac. Although surgery was planned, the PD catheter tip
spontaneously migrated back into the intra-peritoneal space. 14 months later, he noticed fill
and drain failure again. Diagnosis was PD catheter dysfunction due to migration into the right
inguinal hernia sac. PD was resumed without issues after repositioning of the PD catheter and
repair of the inguinal hernia. Inguinal hernia is a frequent complication in PD patients, espe-
cially in those with PKD. Early diagnosis and treatment of hernia should be considered in PD
patients.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction
Peritoneal dialysis (PD) is a strategy for renal replacement in patients with end-stage

renal disease (ESRD), achieving survival rates comparable to those of hemodialysis (HD)
while preserving residual renal function. Of note, PD also is a cost-effective home-based
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therapeutic modality. As the elderly population increases, the demand for home-based
therapy increases, and PD has been receiving more attention worldwide.

Inguinal hernia is a common noninfectious complication of PD [1]. In addition, patients
with polycystic kidney disease (PKD) are believed to be at high risk for inguinal hernia devel-
opment [2, 3]. Inguinal hernia is troublesome because it sometimes leads to discontinuation
of PD and change to HD. Some patients suffer life-threatening hernias, with intestinal incar-
ceration or strangulation [1, 4]. Prompt diagnosis and treatment of this disease are essential
for continuing PD safely in the patients. We present an unusual case of PD catheter dysfunction
due to recurrent migration of the PD catheter tip into the inguinal hernia sac, which was
successfully managed.

Case Presentation

A 58-year-old male had ESRD due to PKD. His type 2 diabetes mellitus and an intraductal
papillary mucinous neoplasm, a pancreatic cystic tumor, had been stable for years. He had no
valve disease or cerebralaneurysm as complications of PKD.He chose PD for renal replacement
therapy and underwent implantation of a straight PD catheter (Long Shoot Catheter 650 with
reinforcement JL-1(A)S®; Hayashidera Medinol, Kanazawa, Japan) with stepwise initiation of
PD using the Moncrief-Popovich technique, which was developed to reduce catheter-related
infection in PD patients [5]. The method includes the surgical implantation of the catheter,
with its end buried in subcutaneous tissue until the initiation of PD.

PD was initiated due to extreme azotemia 1 year after the implantation of the PD catheter.
The 4-h dialysate/plasma creatinine ratio was 0.86 by the peritoneal equilibration test, and the
patient’s small-molecule transport status was categorized as high at PD initiation. Although high
transporters usually manage extracellular fluid volume better with shortdwell times, continuous
ambulatory PD with 3 daily exchanges (1,500 mL Reguneal HCa 1.5%®; Baxter, Tokyo, Japan)
was chosen in the present patient due to lifestyle constraints. A month after the PD initiation,
icodextrin was added due to a 3-kg weight gain and worsening peripheral edema (Fig. 1).

Two months after the introduction of icodextrin, he complained of drain failure while in the
dorsal position as well as a right inguinal swelling. The patient denied abdominal pain, nausea,
vomiting, or constipation. Physical examination demonstrated a soft, nontender, reducible mass
in the standing posture, which disappeared in the dorsal position. CT demonstrated a 30 x 45
mm cystic lesion in the right inguinal region and the PD catheter tip in that space (Fig. 2a). The
laboratory data were mostly unremarkable except for blood urea nitrogen (56 mg/dL), creat-
inine (12.53 mg/dL), and $2-microglobulin (18.0 mg/L). Diagnosis was a right inguinal hernia
and PD catheter malposition. Although surgical hernia repair was scheduled, the PD catheter tip
spontaneously migrated back into the pelvic cavity (Fig. 2b). After the observation of drain
improvement, the patient was switched to nightly automated PD, with 3 exchanges during sleep
(1,500 mL Dianeal 1.5%®; Baxter, Tokyo, Japan), to secure a dry day time due to inguinal hernia
(Fig. 1). After the resolution of fill and drain failure, the patient refused to undergo hernioplasty
due to a busy work schedule. Therefore, surgery to repair the inguinal hernia was canceled.

At 14 months later, he presented again with fill and drain failure. CT with the patient
supine revealed the PD catheter tip in the right inguinal hernia sac (Fig. 2c, d) with no defin-
itive bowel loops in the space. Diagnosis was PD catheter dysfunction due to recurrent
migration of the PD catheter tip into the right inguinal hernia sac. Temporary HD was
performed, and the PD catheter was repaired via the forefinger procedure [6]. He resumed
PD after an abdominal radiograph confirmed the tip of the PD catheter to be repositioned in
the pelvicfloor.One month after PD catheterrepair,an open mesh hernioplasty was performed.
The hernia has not recurred during 20 months of follow-up.
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Fig. 1. The clinical course and change in total dialysate volume and icodextrin. HD, hemodialysis; CAPD, con-
tinuous ambulatory peritoneal dialysis; NPD, nightly peritoneal dialysis; CCPD, continuous cyclic peritoneal
dialysis; SMAP, stepwise initiation of PD using the Moncrief-Popovich technique.

Fig. 2. a CT showing that the tip of the PD catheter is invading into the right inguinal hernia. b The PD cath-
eter tip repositioned in the intraperitoneal cavity. ¢, d CT showing recurrent PD catheter tip migration into
the right inguinal hernia sac. PD, peritoneal dialysis.

Discussion

Inguinal hernia is a common noninfectious complication in PD patients. In particular,
Rocco and Stone [1] reported inguinal hernias in 4-14% of patients after PD, and this inci-
dence is higher than the 1.5% incidence of inguinal hernia in the general population. PKD and
advanced age, high body mass index (BMI), and history of abdominal operation are inde-
pendent risk factors for hernia development [2, 3].
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Hamanoue et al. [2] suggested that performance of PD can be affected by renomegaly and
hepatomegaly in patients with PKD. The enlarged kidneys and liver decrease the effective
intra-abdominal space and increase intra-abdominal pressure. Some reports showed that
these conditions sometimes lead to inadequate dialysis and a high incidence of pleural
effusion, dialysate leakage, and abdominal hernia [3]. Therefore, PKD often has been
considered a relative contradiction to PD. On the other hand, Kumar et al. [7] found no
difference in long-term outcome of PD therapy in patients with PKD compared to other nondi-
abetic patients. Recent reports also show that PD does not have a negative impact on overall
survival and PD technique failure in patients with PKD and concluded that PD is a reasonable
option for patients with PKD [8]. For these reasons, managing the complications related to
increasing intraperitoneal pressure is important.

By injecting 1,000 mL dialysate, intra-abdominal pressure increases to 2.0, 2.7, and 2.8
cm H,0 in the supine, standing, and sitting positions, respectively [9]. There also is strong
linear correlation between intra-peritoneal pressure and intraperitoneal volume [10].
Furthermore, Tokgoz et al. [11] reported that patients with small body size tended to have an
increased risk for hernia development and that body height, body weight, body surface area,
and total body water for patients could be used to estimate the risk of hernia. Our patient
might have been at high risk for hernia development because of his PKD and high volume of
PD dialysate during the daytime compared to his small body surface area.

There are some variations in the design of PD catheters. In regard to the shape of intra-
abdominal segments, straight catheters are supposed to be more prone to migration into the
hernia sac than coiled catheters. However, Xie et al. [12] reported that coiled catheters were
significantly associated with increased risk of catheter tip migration and resultantdysfunction.
Our center usually uses the catheter with a straight intra-abdominal portion to reduce the
risk of mechanical complications.

Inguinal hernia is a familiar condition worldwide, and it also is a common complication in
PD patients. Hernia has been reported previously to lead to PD discontinuation and change to
HD and could cause life-threatening complications, such as bowel incarceration or strangu-
lation [1]. There are some similar reports in the past. Francis et al. [13] and Teoh et al. [14]
presented the cases of PD catheter dysfunction by migration into a hernia sac, in which the
patient underwent reposition of the PD catheter and hernia repair. Alsina et al. [15] reported
that the PD catheter tip, which had got stuck into a hernia sac, migrated back into the pelvic
cavity without specific maneuvers, and the patient was subsequently treated with open herni-
orrhaphy to prevent recurrence of PD catheter migration into the space. Our case is the first
reported patient with “recurrent” migration of the PD catheter into the right inguinal hernia sac.
At the initial PD catheter malposition, he presented with failure to drain only (ability to fill was
retained), and the catheter fortunately spontaneously migrated back into the abdominal space.
For this reason, the patient postponed treatment for his hernia. However, at the second presen-
tation, he had fill and drain failure, requiring surgery to replace the PD catheter. If he had
undergone hernia repair soon after the first migration, he might have avoided the invasive
procedure. Prompt detection of the inguinal hernia and performing surgical treatment without
hesitation is necessary to avoid complications and continue PD safely.

Conclusion
We presented an unusual case of recurrent migration of the PD catheter into the inguinal
hernia sac. Surgical treatment for the inguinal hernia should be considered as soon as diag-

nosis is made in PD patients. For continued safe PD, the importance of early diagnosis and
prompt treatment for the inguinal hernia should be emphasized.
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