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Abstract
Background Dialysate leakage into the pericardium is a rare
but potentially life-threatening complication of peritoneal di-
alysis (PD). There has been one reported pediatric case of
spontaneous peritoneo-pericardial fistula in a 2-year-old boy
with tissue fragility due to malnutrition and two reported adult
cases in PD patients with a history of previous cardiac surgery
and/or pericardiocentesis.
Case-Diagnosis/Treatment We describe a 15-year-old girl
with end-stage renal disease secondary to granulomatosis with
polyangiitis, with recurrent pericardial effusions secondary to
a peritoneo-pericardial fistula while on continuous cycling
peritoneal dialysis (CCPD). She had previously presented
wi th chylous per icard ia l e ffus ion tha t requi red
pericardiocentesis and subsequently developed recurrent peri-
cardial effusions when she was commenced on CCPD
9 months later. Pericardial fluid chemistry revealed a sterile,
serous fluid containing 15.1 mmol/L of glucose and
<0.11 mmol/L of triglycerides. Peritoneal scintigraphy with
Tc-99m labeled sulfur colloid injected intra-peritoneally con-
firmed the presence of a peritoneo-pericardial fistula. The

pericardial effusions resolved upon switching the patient to
hemodialysis (HD).
Conclusions Our case of recurrent pericardial effusions in
a child on PD secondary to a peritoneo-pericardial fistula
highlights the need for close follow-up in patients with a
history of previous pericardiocentesis who are commenced
on PD.
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Case summary

We describe a 15-year-old girl with granulomatosis with po-
lyangiitis (GPA) who presented with pulmonary hemorrhage,
active urinary sediment and normal creatinine. Renal biopsy
demonstrated a moderately severe pauci-immune, crescentic
glomerulonephritis with focal segmental fibrinoid necrosis.
She was anti-neutrophil cytoplasmic antibody positive
(1:320) with an elevated proteinase 3 (1:80) and normal
myeloperoxidase titre (1:2). Her pulmonary disease responded
to combined therapy of intravenous (IV) pulse methylprednis-
olone and cyclophosphamide.

Following 2 months of maintenance immunosuppressive
therapy, she developed a large pericardial effusion. Sub-
xiphoid pericardiocentesis drained 450 ml of chyle, and a
pericardial drain remained in place for 4 days, with resolution
following treatment with IVoctreotide. Ongoing echocardio-
graphic follow-up over 6 months confirmed the absence of a
pericardial fluid re-accumulation.

Despite therapy, her renal disease progressed to chronic
kidney disease stage 5 over the next 6 months, with repeat
renal biopsy demonstrating widespread glomerulosclerosis.
She commenced peritoneal dialysis (PD) 11 months after
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initial presentation. One week following the initiation of
nighttime intermittent PD (NIPD) (900 ml/m2 fill volumes—
Dianeal® 1.5 %), a routine chest X-ray revealed an enlarged
cardiac silhouette, and echocardiogram confirmed a large peri-
cardial effusion. She underwent a second sub-xiphoid
pericardiocentesis/insertion of a drain. The 500ml of aspirated
pericardial fluid appeared to be serous (fluid protein <20 g/L,
fluid glucose 6.3 mmol/L, serum glucose 6.8 mmol/L) and
had a nucleated cell count of 4400×106 /L, but was sterile
and negative for adenovirus, enterovirus and echovirus. Her
C-reactive protein and erythrocyte sedimentation rate were
both moderately elevated, and she had mild lymphopenia
and anemia. Her anti-neutrophil cytoplasmic antibody titers
were negative. The differential diagnoses at the time included
an inflammatory pericarditis secondary to her GPA (raised
inflammatorymarkers and pericardial fluid with inflammatory
cells), pericarditis secondary to infection and uremic pericar-
ditis, although the latter was deemed unlikely owing to her
considerable residual renal function and a sufficient PD pre-
scription. As pericarditis secondary to infection also seemed
unlikely based on repeated negative viral and bacterial cul-
tures she was treated with steroids (oral prednisone 1 mg/kg
daily).

She continued on PD for the next 48 h, with significant
volumes of glucose-containing solution draining from the
pericardial drain (fluid protein <20 g/L, fluid glucose
16.8 mmol/L, serum glucose 4.6). As there were concerns that
peritoneal fluid was tracking up into the pericardium, a 12.5-
French non-cuffed hemodialysis (HD) neck catheter was
inserted, her PD was held (abdomen drained) and she com-
mencedHD four times weekly, achieving urea reduction ratios
of 70–75 % on each occasion. Serial echocardiography fol-
lowing removal of the drain documented no re-accumulation
over the next 2 weeks while on HD.

NIPD was resumed with a fill volume of 900 mL/m2, 8 cy-
cles over 10 h with Dianeal® 1.5 %. The fill volume was
increased gradually over the next 5 days to 1100 mL/m2. Rou-
tine surveillance echocardiography 1 week after restarting
NIPD demonstrated a significant pericardial effusion, requir-
ing further pericardial drainage (fluid volume 600 mL, fluid
protein <20 g/L, fluid triglycerides <0.11 mmol/L, fluid glu-
cose 15.1 mmol/L, serum glucose 4.4 mmol/L).

Peritoneal scintigraphy was planned in order to demon-
strate the presumed peritoneal–pericardial connection. Briefly,
222 MBq of Tc-99m sulphur colloid was injected into
1500 mL of peritoneal dialysate and infused into the patient’s
peritoneum via the Tenckhoff catheter. Dynamic images were
taken up to 60 min followed by static images. A subsequent
dynamic acquisition sequence and single-photon emission
computed tomography (SPECT), as well as 2.5-h delayed im-
ages were also obtained. Initially, activity was only seen in the
peritoneum. However, during the dynamic acquisition, activ-
ity was visualized in the region of the pericardium (Fig. 1) and

subsequently confirmed on the second dynamic acquisition
series and SPECT.

Following the positive test she was switched back to HD,
and the pericardial effusion resolved echocardiographically
over 1 month, without any need for further drainage. A repeat
nuclear study 2 weeks following the switch to HD, prior to the
removal of her PD catheter, confirmed a persistent peritoneal–
pericardial communication. She has remained on HD four
times weekly with no further re-accumulation of pericardial
fluid.

Discussion

Leaks into the pleural cavity via congenital or traumatic dia-
phragmatic defects are potentially life-threatening and have a
reported incidence of 1.6 % in adults on PD [1]. However,
dialysate leakage into the pericardium itself is rare and has, to
the best of our knowledge, only been described previously in
two adult PD patients with a history of prior cardiac surgery
and pericardiocentesis and in a 2-year-old child on PD who
developed a spontaneous peritoneo-pericardial fistula second-
ary to obvious tissue fragility due to severe malnutrition [2–4].
In a group of 1506 children followed over 10 years, Dufek
et al. recently reported a prevalence of 0.13 % for pericardial
effusions secondary to peritoneo-pericardial fistulae and
0.6 % for pleural effusions secondary to pleuro-peritoneal
fistulae [5]. When pericardial effusions do occur, they tend
to become clinically apparent early upon PD initiation [1].
Risk factors include excessive and/or rapid increase in fill
volume, previous peritonitis, cardiac and/or abdominal sur-
gery and malnutrition [2, 5].

Our patient initially developed a chylous pericardial effu-
sion, presumably secondary to her underlying vasculitis. This
led to the need for pericardiocentesis and the placement of a
pericardial drain [6]. While cardiac involvement in GPA is
uncommon, affecting 6–9 % of children and adults [7, 8],
pericarditis is the most commonly recognized form of such
involvement [9].

Patients with pericardial effusions often present with minor
symptoms, such as cough, but may also complain of abdom-
inal and chest pain, dyspnoea and/or life-threatening cardiac
tamponade depending upon the hemodynamic significance of
the fluid collection [2]. Our patient was asymptomatic despite
having moderate to large pericardial effusions and was diag-
nosed solely on the basis of an enlarged cardiac silhouette on a
routine chest X-ray.

All subsequent occurrences of our patient’s pericardial ef-
fusion developed within 1 week of PD initiation, with the first
manifestation occurring upon PD initiation 9 months post-
pericardiocentesis. The non-chylous, sterile fluid, associated
with relatively elevated levels of glucose in comparison to her
serum glucose, raised valid concerns about potential tracking
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of peritoneal dialysate from the peritoneum along the tract
created by the pericardial drain into the pericardial sac.

As such, our patient was initially switched to HD during
the first recurrence of the effusion following the first pericar-
dial drain placement post-PD. Of note, during this intensive
time on HD, weekly echocardiography did not show any sig-
nificant re-accumulation of pericardial fluid.

Upon the resumption of PD the immediate presence of
pericardial effusion, the analysis of which demonstrated
supra-physiologic levels of glucose (14.8 mmol/L), was
in keeping with a peritoneal–pericardial communication
that was confirmed with peritoneal scintigraphy (Fig. 1).
We postulate that our patient developed this persistent
tract following her initial pericardiocentesis and drain
placement (9 months prior) in the context of an inflam-
matory disease, steroid use and delayed wound healing [3,
4]. Her PD exchange volume was not excessive and she
was not malnourished.

While we also entertained the possibility of a presumed
congenital pericardial defect resulting in the communication
between the pericardial sac and mediastinum, we have been
unable to find any mention of any such congenital anatomical
defect(s) in the medical literature or textbooks. Also, the ab-
sence of fluid collection outside of the pericardium makes
such a defect unlikely. In addition, our patient did not have a
pleural effusion, which is often associated with peritoneal di-
alysate leaking through diaphragmatic defects [1].

Many techniques including intraperitoneal instillation of
methylene blue, computer ized tomography (CT)
peri toneography [10], magnet ic resonance (MR)
peritoneography [2, 11] and peritoneal scintigraphy [12] can
be used to diagnose problems related to dialysate fluid leak-
age. Methylene blue is an irritant and is associated with chem-
ical peritonitis [13]. Moreover, it would require the placement

of a pericardial and/or pleural drain to demonstrate an abnor-
mal communication. CT peritoneography is capable of delin-
eating the peritoneal cavity clearly but would require the use
of intraperitoneal contrast; and the patient, especially the pe-
diatric patient, is also exposed to a considerable radiation dose
[12]. While MR peritoneography can also provide a detailed
anatomical distribution of dialysate without the need for intra-
peritoneal contrast and ionizing radiation, its higher cost is a
potential drawback and onemay not be able to track fluid from
one to another discrete compartment. MR imaging facilities
may also not be as widely available in many centers.

The usefulness of peritoneal scintigraphy in diagnosing
peritoneal leaks has been illustrated in various case reports
[12, 14]. The radiopharmaceutical agent used in peritoneal
scintigraphy has to consist of large, non-absorbable particles
to prevent it from being transferred across the peritoneal mem-
brane and communicating with lymphatics. Several agents,
including Tc-99m sulfur colloid, Tc-99m MAA and Tc-99m-
DTPA, have been used. This technique is associated with a
sensitivity ranging between 40 and 50% [15]. To the best of our
knowledge, our case is the first to highlight its use in diagnosing
a peritoneal–pericardial fistula in a pediatric patient.

In summary, this case highlights pericardial effusions as a
rare but potentially life-threatening complication of PD in a
patient with potential peritoneo-pericardial communication, as
might be seen in a post-operative heart patient with acute kidney
injury or in a patient who has undergone pericardiocentesis. It
can occur late after the cardiac procedure (9 months post-
pericardiocentesis and drain in our case) and tends to occur
within a few weeks of PD initiation. We illustrate the utility of
peritoneal fluid scintigraphy in diagnosing an abnormal
peritoneo-pericardial fistula in a pediatric patient. Based on our
experience, we suggest conversion to HD for a prolonged period
of time to likely be the best therapeutic option.

Fig. 1 Colloid (222 MBq)
injected into 1500 ml of
peritoneal dialysate (blue
arrowheads) revealed the
presence of activity in the
pericardium (green arrowheads)
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