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Abstract. The authors report the case of a 39‑year‑old
woman with leukemic meningitis. A right frontal Ommaya
reservoir was placed for intrathecal chemotherapy. During and
immediately following the first injection of chemotherapy, the
patient developed an episode of nausea, emesis, frontal headache
and diarrhea. These same symptoms were later elicited
during a second and third administration of chemotherapy.
Post‑placement head computed tomography showed the tip
of the catheter projecting approximately 1.5 cm inferior to
the floor of the left frontal ventricle. After a revision of the
Ommaya catheter due to suboptimal positioning, subsequent
intrathecal chemotherapy administration was tolerated without
any of the adverse symptoms previously encountered. The
case documents an unusual complication arising from catheter
migration in the setting of intrathecal chemotherapy and also
demonstrates the value in troubleshooting Ommaya reservoir
complications rather than prematurely abandoning its use in
favor of lumbar puncture.
Introduction
The Ommaya reservoir has been a treatment option as an
alternative to lumbar puncture since the 1960s (1). Previous
findings have demonstrated it to be generally well‑tolerated
in both pediatric and adult settings despite its slightly higher
infection risk (2) and other reported complications (3).
Patients' comfort and other psychological factors often play
a significant role in evaluating its use (4). Ommaya reservoir
use for chemotherapy administration has in some settings
(e.g., leptomeningeal malignancy) shown higher overall
survival compared to intrathecal chemotherapy via lumbar
puncture (5). It has been used more extensively as image
guidance techniques have advanced (6). Ommaya reservoir is
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indicated in treatment plans requiring repeated access to the
intrathecal space. Applications include treating cancer pain,
chronic central nervous system (CNS) infections, leptomeningeal metastasis, and prophylaxis of CNS involvement in acute
lymphoblastic leukemia (7).
In the present study, the case of a woman with leukemic
meningitis who repeatedly developed severe headache, nausea,
emesis, and diarrhea upon administration of intrathecal
chemotherapy via an Ommaya reservoir due to catheter migration into brain parenchyma was investigated.
Case report
The patient was a 39‑year‑old woman who presented with a
three‑week history of headaches, dizziness, and night sweats.
After noting leukocytosis, the patient was transferred to a
tertiary center the following day and a bone marrow biopsy
revealed acute lymphoblastic leukemia (8). Her cerebrospinal
fluid (CSF) was evaluated and found to have rare blasts.
She underwent a lumbar puncture with triple intrathecal
chemotherapy (methotrexate + hydrocortisone + cytarabine). Magnetic resonance imaging (MRI) of the brain was
subsequently performed and demonstrated mild symmetrical
pachymeningeal enhancement which was thought to reflect
sequela of the prior lumbar puncture. No abnormal parenchymal or leptomeningeal enhancement was present. The
patient developed severe orthostatic headache after the lumbar
puncture, and the decision was made to place an Ommaya
reservoir with concern that repeated lumbar punctures would
increase her risk of CSF leak with persistent headaches
secondary to intracranial hypotension.
Three days later, she began oral dasatinib and dexamethasone therapy per treatment protocol. The following day, a
right frontal Ommaya reservoir was placed with the aid of
electromagnetic intraoperative stealth guidance (6). The intraventricular catheter was inserted into the right frontal horn and
clear CSF could be seen coming out. The opening pressure was
approximately 5‑6 mmHg. The Ommaya reservoir was then
tested with a small blunt needle and was found to be working
optimally. No intraoperative complications were reported.
Follow‑up computerized tomography (CT) head showed the
new right‑sided Ommaya reservoir with the tip of the catheter
projecting approximately 1.5 cm inferior to the floor of the
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Figure 1. Head CT obtained the day after Ommaya reservoir placement showing the tip of the right‑sided catheter projecting approximately 1.5 cm inferior
to the floor of the left frontal ventricle. (A) Sagittal CT scan showing displaced catheter tip. (B) Coronal CT scan showing displaced catheter tip. An arrow
indicates the catheter position.

left frontal ventricle (Fig. 1). Despite its deep positioning, the
decision was made to use the catheter without moving it since
normal CSF flow had been observed.
One day after the Ommaya placement, the patient underwent her second intrathecal administration of chemotherapy. A
butterfly needle was inserted in the Ommaya dome and 15 ml
of pinkish CSF was withdrawn using a 10 cc syringe. This was
followed by administration of 15 mg of methotrexate mixed
in with 50 mg of hydrocortisone. The procedure was carried
out over 5 min, with the drugs being flushed from the tubing
with the patient's autologous CSF. At the end of the infusion
the patient started developing a frontal headache, followed
by nausea and an episode of emesis and diarrhea. Vital signs
were stable during that episode. The fluid's pink color was
attributed to blood products from recent surgery still present
in the CSF spaces. CSF cytology was negative for malignancy.
The post‑infusion symptoms were felt to be due to a reaction
to the medication and the plan going forward was to continue
biweekly intrathecal chemotherapy treatments with prophylactic anti‑nausea and pain medication if symptoms recurred.
Five days later, the patient received her next intrathecal
chemotherapy via the Ommaya reservoir. A 25‑guage butterfly
needle was inserted in the Ommaya dome and a small 5 cc
syringe was used for very gentle aspiration given a low platelet
count as well as prior complications. Clear fluid (8 ml) was
withdrawn without complications, followed by administration
of 15 mg of methotrexate and 50 mg of hydrocortisone, for a
total volume of 5 ml. The drug was pushed over 5 min. Close to
the conclusion of the injections, the patient started developing
a frontal headache and before and then at the conclusion of the
injection the patient experienced several episodes of emesis.
She was then medicated with lorazepam and ondansetron. It
was unclear at the time whether the etiology of the adverse
symptoms was mechanical or chemical in nature.
Three days later, a third dose was attempted via the
Ommaya reservoir. This time, modifications were made such
that the patient was pre‑medicated with lorazepam and ondansetron. A 3 cc syringe as opposed to a 5 cc syringe was used to

decrease the pressure of injection. A 23‑guage butterfly needle
was inserted in the Ommaya dome and 3 cc syringes were
used to withdraw the fluid. Then, 12 ml of fluid was gradually
withdrawn, followed by a very slow chemotherapy injection of
1 ml per 2 min. At approximately 2 ml into the injection, the
patient started experiencing a frontal headache again. Another
0.5 ml was injected and the patient started feeling nauseous.
At this point, the injection was aborted and the needle was
withdrawn after flushing the tubing with 2 ml of CSF. The
patient went on to vomit and had an episode of diarrhea.
The head CT images were reviewed, and there was concern
that the location of the catheter could be playing a role in the
patient's adverse reaction after each intrathecal injection.
It was thought that possibly changing the location of the
Ommaya catheter would improve tolerance of chemotherapy.
The decision was made to return to the operating room for a
revision of the Ommaya catheter. The Ommaya reservoir was
felt to be intact. As optimal placement would be approximately
2 cm shorter for the distal catheter location, the Ommaya
reservoir was gently lifted out of the bur hole and held in place
using a rubber shod‑covered hemostat. The suture around the
Ommaya reservoir was cut, and then the Ommaya reservoir
itself was disconnected. The ventricular catheter was slowly
advanced out of the bur hole until 22 mm was excised from
the proximal end of the catheter. At this point, the Ommaya
reservoir was reconnected and secured. Compression of the
Ommaya reservoir did reveal excellent flow in and out of
spinal fluid. Head CT imaging the following day verified a
successful repositioning (Fig. 2).
Four weekly doses were administered following the
Ommaya revision. In each case, a 23 gauge butterfly needle
was inserted in the Ommaya dome and 15 ml of clear CSF
was withdrawn. This was followed by the administration of
15 mg of intrathecal cytarabine in a total volume of 5 ml.
The drug was pushed at a rate of 1 ml/min. The drug was
flushed from the tubing with autologous CSF to the amount
of 5 ml. Contrary to previous instances, the patient tolerated
all procedures well without complications. More specifically,
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Figure 2. Head CT imaging post‑revision day 1, verifying successful correction of Ommaya reservoir placement. (A) Sagittal CT images showing correctly
placed catheter tip. (B) Coronal CT images showing correctly placed catheter tip. An arrow indicates the catheter position.

the reproducible frontal headache, nausea, emesis and diarrhea
previously seen were completely absent.
Discussion
The patient's original adverse symptoms can almost certainly be
attributed to catheter misplacement, given the fact that the symptoms improved after repositioning the catheter. However, we can
only hypothesize what the pathophysiological explanation may
have been. Side effects of intrathecal methotrexate toxicity are
well documented in the literature, but do not match the patient's
experience. Acute neurotoxicity due to intrathecal methotrexate
overdose typically presents within 24‑48 h as chemical arachnoiditis with symptoms that include headache, nuchal rigidity,
back pain, vomiting, fever, and CSF pleocytosis (9,10). Other
documented side effects of intrathecal chemotherapy toxicity in
general include spinal cord lesions (manifesting most commonly
as tetraplegia, paraplegia, and cauda equina syndrome), seizure,
and encephalopathy (11). Furthermore, methotrexate has a
half‑life in CSF on the order of hours (11). It seems unlikely
that adverse symptoms due to a toxic concentration within the
parenchyma would subside within minutes, as experienced by
the patient. Rather, we consider the proximity of the catheter tip
to the hypothalamus as a better explanation. The nucleus tractus
solitarius (NTS) is central to the vagal neurocircuits involved
in nausea and vomiting, and exchanges both inputs and outputs
with the hypothalamus (12).
Irrespective of the underlying pathophysiology, the case
demonstrates the value in troubleshooting Ommaya reservoir
complications rather than prematurely abandoning its use
in favor of lumbar puncture, which is also associated with
adverse complications (i.e., post‑LP headache, CSF leak, and
discomfort to the patient). It should be noted that lumbar
puncture allows the patient to avoid surgery and potential
infection risk associated with the presence of a permanent
catheter. However, an Ommaya reservoir was deemed
appropriate in this case due to the patient's severe spinal
headache following her initial lumbar puncture, as well as her

requirement for repeated intrathecal chemotherapy delivery.
Using an Ommaya reservoir minimizes patient discomfort
and takes advantage of the natural flow of CSF, providing a
more direct delivery and even distribution of chemotherapy
along the CNS axis as compared to lumbar puncture (5).
The case also demonstrates the profound effects that can be
caused from a small displacement of any sort of catheter within
the brain. In other words, this case is of an Ommaya reservoir,
these complications can arise from a small misplacement of
an external ventricular device, a catheter‑delivering tissue
plasminogen activator, or any other catheter placed within the
brain. Utmost care was taken to ensure precise initial placement of the catheter, with stereotactic trajectories planned and
followed with the aid of stealth navigation registered with MRI
scans taken within 3 days of surgery. Movement of catheters
post‑placement is a known complication, with up to 33% of
misplaced ventricular catheters showing movement between
intraoperative image guidance and the first post‑operative
scan (13).
In conclusion, both initial precision in placement and
continued monitoring of catheter location can lead to drastic
differences in patient care and outcomes. For this reason,
catheter location should be verified with repeated imaging before
and potentially between intrathecal chemotherapy infusions,
especially when there are unexpected or disproportionate
negative side effects from medications delivered through the
device.
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