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Abstract

Cytoreductive surgery (CRS) with hyperthermic intraperitoneal (IP) chemotherapy (HIPEC) is
believed to improve outcomes in well-selected patients with peritoneal carcinomatosis. How-
ever, morbidity and mortality rates associated with this procedure are substantial. Here, we
describe the case of a previously healthy young man who underwent CRS with hyperthermic
IP oxaliplatin and developed one episode of tonic-clonic seizure on the second postoperative

day. © 2016 The Author(s)
Published by S. Karger AG, Basel

Introduction

Dissemination and implantation of gastrointestinal malignancies throughout the perito-
neal cavity result in peritoneal carcinomatosis (PC) [1], which is the second most frequent
cause of death in colorectal cancer after metastatic disease to the liver [2]. In 25% of colorec-
tal cancer cases, the peritoneal cavity is the only site of metastatic disease [3]. Despite recent
advances in the development of systemic chemotherapeutic agents, PC is well known to por-
tend a poor prognosis. Attempts have been made in the past decades to increase long-term
survival in patients with PC by combining cytoreductive surgery (CRS) to remove visible
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disease and hyperthermic intraperitoneal (IP) chemotherapy (HIPEC) to eradicate micro-
scopic viable residual disease, with elevated and persistent drug concentration in the perito-
neal cavity [4]. The peritoneal route of chemotherapy administration has the advantage of
delivering the agent to the entire peritoneum after all adhesions have been lysed and before
they have the opportunity to reform [1]. The peritoneal-plasma division concept allows a
tenfold higher concentration of the chemotherapy to be reached in the abdominal cavity in
direct contact with residual cancerous cells while minimal systemic absorption and adverse
effects are expected. The addition of hyperthermia results in a potentiation of cytotoxicity,
improving its capability of penetration into tumoral masses [4] and serving to rewarm the
patient after a significant open procedure [1].

The ideal IP chemotherapeutic agent should be one that has maximal efficacy, offering
optimal regional therapeutic benefits, while minimizing systemic toxicity [1]. Mitomycin C
(MMC) has been the most frequently used IP chemotherapy for gastrointestinal malignan-
cies. The high molecular weight of MMC limits its systemic absorption and toxicity after IP
administration [5]. More recently, based on the efficacy of new systemic agents for patients
with metastatic colorectal cancer, oxaliplatin and irinotecan have emerged as good options
for peritoneal perfusion [6, 7]. Although there are no randomized trials comparing MMC
with oxaliplatin as IP chemotherapy, a retrospective study with 539 patients with PC associ-
ated with colorectal cancer showed that both agents achieve similar median overall survival
(32.7 vs. 31.4 months; p = 0.925) [8]. However, due to shortage of MMC in Brazil, we have
been using oxaliplatin as the preferred agent.

Despite all those potential benefits associated with CRS with HIPEC, morbidity and mor-
tality rates are substantial. Large series of patients undergoing CRS with HIPEC report mor-
tality rates ranging from 1 to 8% [9-13]. In the only randomized study (n = 105) comparing
systemic chemotherapy (fluorouracil-leucovorin) with or without palliative surgery with
aggressive CRS with HIPEC, followed by the same systemic chemotherapy regime, the mor-
tality rate in the CRS with HIPEC group was 8% [3]. In addition, surgical morbidity, such as
postoperative ileus, anastomotic fistula, and wound infection, as well as medical morbidity,
including pharmacological toxicity, cytopenia, bone marrow aplasia, renal toxicity, and hy-
droelectrolytic disorders, are quite frequent following CRS with HIPEC [3, 9]. The most
common reported complications include enteric fistula, intraabdominal abscess, pneumonia,
small-bowel obstruction, pancreatitis, and neutropenia which often prolong the hospital
stay.

To the best of our knowledge, there are no reported cases of seizure after CRS with
HIPEC. Here, we describe the case of a previously healthy young man who underwent CRS
with hyperthermic IP oxaliplatin and developed one episode of tonic-clonic seizure on the
second postoperative day.

Case

A 26 year-old man presented in mid-2011 with increasing abdominal pain. In October
2011, he developed obstructive symptoms and underwent exploratory laparotomy. He was
found to have a poorly differentiated adenocarcinoma of the transverse colon with multiple
peritoneal implants. It was consistent with a pT4 pN2 (4/28) pM1 colonic adenocarcinoma,
KRAS wild-type. From January to July 2012, he received 12 cycles of FOLFIRI (folinic acid, 5-
fluorouracil, and irinotecan) plus bevacizumab at another institution and achieved complete
clinical response. At that time, it was decided to stop chemotherapy completely. In Septem-
ber 2013, he again developed abdominal pain. A PET-CT scan revealed lesions with in-
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creased FDG uptake in the peritoneum as well as in the colonic anastomosis. From June 2014
to June 2015, he received 24 cycles of FOLFIRI and cetuximab with initial response followed
by stable disease. In September 2015, he was first seen at our institution and, during a mul-
tidisciplinary meeting, it was decided to pursue CRS with HIPEC (oxaliplatin 300 mg/m2),
which was started on October 5, 2015. On the second postoperative day, the patient devel-
oped one episode of generalized tonic-clonic seizure which lasted for approximately 2 min.
He had no history of previous seizures. A CT scan of the head showed no abnormalities (fig.
1), there were no electrolyte disturbances, and no evidence of infection. He was started on
phenytoin to prevent new episodes of seizures during the postoperative period. On October
15, due to no recurrence of seizures, the anticonvulsant was discontinued. He stayed at the
ICU for only 72 h and had the first bowel movement 6 days after surgery. On the 7th postop-
erative day, he developed fever with no identified origin and was started on piperacillin-
tazobactam and vancomycin. At this time, the patient was also complaining of left scrotal
pain and swelling. An ultrasound of the testis was performed on October 17 and showed
normal testicles and increased volume of the left epididymis with heterogeneous echogenici-
ty. In addition, analysis of the epididymal waveform revealed a low-resistance pattern sug-
gestive of acute epididymitis. Despite all cultures having remained negative, it was decided
to switch antibiotics to amikacin for 10 days and to doxycycline for 14 days and treat the
symptoms as infectious epididymitis. The patient was discharged home on October 22, 2015,
to complete antibiotics at the outpatient unit.

Discussion

A seizure is a transient epileptic event, indicating a disorder in brain activity [14]. Ten
percent of adults experience a seizure some time during their life [15]. Each year, 300,000
people experience a first epileptic seizure; most of them are younger than 18 years old [15].
Seizures result from a shift in the normal balance of excitation and inhibition within the cen-
tral nervous system as well as from abnormal brain function [16]. Studies indicate that 25-
30% of first seizures are ‘acute symptomatic’ or ‘provoked’ by a brain insult or a metabol-
ic/toxic disturbance of brain function. Provoking factors include fever, head injury, excessive
alcohol intake, withdrawal from alcohol or drugs, hypoglycemia, electrolyte disturbance,
brain infection, ischemic stroke, intracranial hemorrhage, and proconvulsive drugs (such as
clozapine, maprotiline, tramadol, theophylline, and baclofen) [17].

There are several alterations in the physiology of patients during CRS and the admin-
istration of HIPEC. The body temperature increases significantly due to HIPEC, they experi-
ence transient hyperglycemia secondary both to stress from surgery and hyperthermia, as
well as the presence of dextrose in the perfusate [1]. However, none of those abnormalities
has ever been reported to cause seizures, as seen in our case. There are no published articles
regarding neurological complications such as seizures in patients who were submitted to
HIPEC with oxaliplatin. There is, however, one case report of a 37-year-old female patient
with a previous history of seizure disorder who underwent CRS and HIPEC with MMC with-
out intraoperative complications and developed signs and symptoms of cerebral edema 4 h
after the operation was completed. She eventually died of cerebral edema, with no estab-
lished etiology [14]. Despite a normal EEG, it was hypothesized that CRS with HIPEC could
have caused unrecognized partial complex seizures leading to acute cerebral edema. Even
though our patient had no history of seizure disorder, it is a possibility that the seizure
threshold may have been lowered secondary to the stress of surgery and hyperthermia.
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We have also hypothesized that IP oxaliplatin could lead to tonic-clonic seizure. In fact,
seizures are a rare side effect of intravenous oxaliplatin, which are usually associated with
posterior reversible leukoencephalopathy syndrome (PRES). PRES is characterized by neu-
rologic symptoms such as headache, altered mental status, visual disturbances, and seizures
with typical lesions on neuroimaging shown as bilateral, subcortical, symmetric, and vaso-
genic edema [18]. However, our patient had no symptoms or radiologic findings of PRES.
There is a published case of a previously healthy man with mixed adenoneuroendocrine
carcinoma who had seizures after the third and fourth cycles of intravenous folinic acid, 5-
fluorouracil, and oxaliplatin (FOLFOX) with no signs of PRES. After the chemotherapy regi-
men was switched to FOLFIRI, he never had another event. In this case, the authors attribut-
ed the seizures to the intravenous oxaliplatin [19].

Our patient had no electrolyte abnormalities, no signs of infection, brain structural al-
teration, or other metabolic disorder that could possibly explain the single episode of sei-
zure. Therefore, it may be possible that the seizure was caused either by the physiological
modifications that occurred during HIPEC or by IP oxaliplatin. Because of the increasing use
of CRS with HIPEC as an option to treat selected patients with PC, it is important to report
those postoperative complications.

Conclusion

This article reports an unprecedented case of seizure in a previously healthy patient
who underwent CRS with IP oxaliplatin due to metastatic colon adenocarcinoma. Despite
this being a rare case, the recognition of this potential complication is important for physi-
cians performing CRS and HIPEC.
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Fig. 1. Normal CT scan of the head.
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