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Abstract
Dissemination of diffuse intrinsic pontine glioma (DIPG) outside the central nervous system is exceptional. Here, we present a
child diagnosed with DIPG who developed seeding along the track of the ventriculoperitoneal shunt and review the literature on
this unusual occurrence.
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Diffuse intrinsic pontine glioma (DIPG) represents one of the
most aggressive tumors of the central nervous system in chil-
dren, and despite numerous clinical trials of radiotherapy, che-
motherapy, and biological treatments, efforts to improve out-
comes have been unsuccessful [1]. The pattern of progression
of DIPG is primarily local, and patients usually present with
recurrence of brainstem symptoms within a few months after
completion of radiotherapy. Recent reports have identified
cases of leptomeningeal dissemination, essentially diagnosed
on imaging studies, and symptomatic cases are rare [2, 3].
Even more unusual is the dissemination of this tumor outside
the central nervous system. Here, we describe case of DIPG
metastasis along the ventriculo-peritoneal shunt (VPS) track.

Case report

A 4-year 9-month-old previously healthy female presented
with a week’s history of headache, vomit, decreased energy,
uncoordinated gait, and left facial weakness. MRI revealed a
large pontine lesion (Fig. 1) with hydrocephalus. She

underwent VPS insertion. Due to typical clinical and MRI
DIPG characteristics, no biopsy was performed.

She underwent focal irradiation (54 Gy in 30 fractions).
Her clinical status improved, and there was improvement on
her post-radiation MRI scan. She eventually attended school
on daily basis and enjoyed normal daily activities.

Seven months from the time of diagnosis, she started to
show symptoms of tumor progression. MRI reported tumor
progression. She underwent focal re-irradiation (21.6 Gy in 12
fractions). Re-irradiation was uneventful and again provided
good clinical benefit with improvement of her symptoms.
Subsequent slight neurological deterioration and radiological
progression were noted 3 months from re-irradiation. At this
point, her parents noted three firm nodules overlying her shunt
tubing (Fig. 2). One of the lesions was biopsied and pathology
report described high-grade glioma. She was started oral tem-
ozolomide in attempt to improve symptoms of progression.
Despite this treatment, she continued to slowly decline, with
progressive neurological deterioration. She did not show fur-
ther evidence of extracranial dissemination during this period.
She died 17months from presentation. Parents consented for a
brain autopsy as well as biopsy of VPS nodules.

At autopsy, the brain weighted 1322 g (expected for age).
Transverse sections of the brainstem and cerebellum showed a
mass centered in the pons, diffusely expanding the brainstem
at all levels, with focal areas of hemorrhage and areas of
myxoid degeneration. At the supratentorial level, the hemi-
spheric leptomeninges showed diffuse tumor infiltration. At
the abdominal level, there were subcutaneous nodules sur-
rounding the shunt tract. Microscopically, these abdominal
mass lesions showed a fibrillary neoplasm similar of that seen
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on previous surgical biopsy. Both primary neoplasm and its
extracranial metastatic deposits harbored the K27 M H3.3
mutation (Fig. 3).

Discussion

This observation adds to the literature on the metastatic poten-
tial of DIPG. In this observation, since the clinical and radio-
logical presentation was typical, there was no initial biopsy
performed. The biopsy of the subcutaneous nodule was the
first evidence of high-grade glial tumor. DIPG diagnosis was
subsequently confirmed at autopsy.

The initial course of our patient was classical. The 7-month
period until progression is in agreement with previous reports
on DIPG [1, 4]. Our patient underwent a second course of
radiation, a treatment modality that is increasingly used
[5–7]. Leptomeningeal dissemination in DIPG has been re-
ported and is estimated to occur in up to 30% of patients [2,
3]. This is likely an underestimation, as only few DIPG pa-
tients undergo autopsy, and data on leptomeningeal dissemi-
nation are essentially based on MRI studies performed at the

time of progression. It is speculated that glioma cells either
disseminate via the cerebrospinal fluid or migrate via the ax-
onal route to reach the leptomeninges and then disseminate
along the ependymal lining [2]. The mechanisms involved in
extraneural dissemination are less clear. A number of reports
have documented peritoneal seeding from brain tumors
through a VPS [8, 9], including 4 reports in astrocytic
brainstem tumors [10–13]. All 4 patients presented with asci-
tes that was the initial symptom of peritoneal dissemination.
An additional report described a patient with a malignant
brainstem tumor who developed a large pleural effusion fol-
lowing the insertion of a ventriculopleural shunt [14]. In our
patient, there was no ascites, and the metastatic nodules de-
veloped along the shunt track, suggesting another modality of
dissemination. The shunt was inserted at the time of initial
diagnosis and the nodules were identified only 1 year later.
At no point during the course of the disease did the patient
show any evidence of peritoneal dissemination or further
extraneural dissemination. There is no clear explanation for
the occurrence of this complication.

We could only find two occurrences of subcutaneous
seeding along VPS tracks, both observations concerning adult
patients. The first was a patient with normal pressure hydro-
cephalus treated with a VP shunt who presented with a sub-
cutaneous mass along the VPS catheter. Investigations led to
the diagnosis of pancreatic carcinoma [15]. The second case
occurred in patient with primary central nervous system
lymphoma who underwent a VPS insertion and subse-
quently developed tumor-like masses in the right neck
and periumbilical areas, along the route of the subcutane-
ous tunnel of the VP shunt [16].

While it is likely that the VP shunt is the pathway of spread
of tumor cells in the context of malignant ascites, the patho-
genesis of malignant cell extravasating along the catheter re-
mains poorly understood. One can argue in our case that the
extended survival span of the patient secondary to the re-
irradiation treatment may explain the occurrence of this un-
usual complication. However, the long interval (12 months)
between the shunt insertion and the subcutaneous spread sug-
gests that dissemination was more likely secondary to tumor
recurrence/progression. From a histological standpoint, the

Fig. 2 Ultrasound of the VPS
masses showed nodules (arrows)
related to the VP shunt in the
lower chest. These nodules are
solid and heterogeneous in
echogenicity, and they are well
defined. The shunt passes through
part of each nodule

Fig. 1 Initial MRI showed a right-sided pontine lesion with some cystic-
necrotic component. At follow-up, there was a cystic necrotic right-sided
pontine lesion
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characteristics of the subcutaneous nodules were similar to
that of the primary tumor at autopsy. It is remarkable that both
nodules and primary tumor harbored the K27 M-H3.3
mutation.

In conclusion, we describe here an unusual occurrence of
subcutaneous spread of a DIPG along the shunt track, which
appears different from classical VP shunt seeding previously
reported, as illustrated by the absence of ascites in our patient.
As new treatment strategies are currently investigated, one
should keep in mind the metastatic potential of DIPG.
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