
H O S T E D  B Y Contents lists available at ScienceDirect

Egyptian Journal of Anaesthesia

journal homepage: www.elsevier.com/locate/egja

Case report

Anesthetic considerations for laparoscopy for rectal cancer in patient with
amyotrophic lateral sclerosis: A case report
Bo-Ra Kima,b, Young-Bok Leec, Su-Jin Kimc, Young-Wan Kimd,⁎

aHealth Promotion Center, Wonju Severance Christian Hospital, Wonju, South Korea
bDivision of Gastroenterology, Department of Internal Medicine, Yonsei University Wonju College of Medicine, Wonju, South Korea
cDepartment of Anesthesiology, Yonsei University Wonju College of Medicine, Wonju, South Korea
dDivision of Colorectal Surgery, Department of Surgery, Yonsei University Wonju College of Medicine, Wonju, South Korea

A R T I C L E I N F O

Keywords:
Rectal neoplasms
Laparoscopy
Amyotrophic lateral sclerosis

A B S T R A C T

Amyotrophic lateral sclerosis, which is also known as motor neuron disease, is a chronic neurodegenerative
disease characterized by progressive muscular weakness, respiratory muscle disability, and eventual death.
Previous epidemiologic studies have shown no association between cancer and amyotrophic lateral sclerosis.
Colorectal cancer arising in patients with amyotrophic lateral sclerosis has rarely been reported. Here, we report
a case involving rectal cancer arising in a patient with amyotrophic lateral sclerosis who subsequently under-
went curative laparoscopic surgery and adjuvant chemotherapy. Amyotrophic lateral sclerosis causes the de-
terioration of respiratory function by compromising expiratory and inspiratory muscles; accordingly, patients
with amyotrophic lateral sclerosis are at high anesthetic risk, especially with respect to general anesthesia.
Careful airway management is essential, and intraoperative neuromuscular monitoring is important. A depo-
larizing muscle relaxant such as succinylcholine should not be used because of the potential risk of developing
hyperkalemia or rhabdomyolysis. Thus, a nondepolarizing muscle relaxant (rocuronium) was used at a low dose
in this case. In addition, fentanyl for postoperative patient-controlled analgesia should be used cautiously be-
cause fentanyl can cause respiratory muscle rigidity, which may reduce postoperative respiratory function in
patients with amyotrophic lateral sclerosis.

Brief report

Amyotrophic lateral sclerosis (ALS), which is also known as motor
neuron disease, is a chronic neurodegenerative disease characterized by
progressive muscular weakness, respiratory muscle disability, and
eventual death. In the United States, the incidence of ALS is 1–3 per
100,000 in the general population [1], and colorectal cancer is the third
most commonly diagnosed type of cancer [2]. Previous epidemiologic
studies have shown no association between cancer and ALS [3]. The
average survival time of ALS patients after symptom onset is approxi-
mately 3–5 years. Colorectal cancer arising in patients with ALS has
rarely been reported. A 60-year-old man with stage IV rectal cancer
who developed ALS after palliative surgery has been described [4]. In
addition, given the potential risk of general anesthesia [5], curative
laparoscopy for rectal cancer arising in an ALS patient has not pre-
viously been reported in an English-language publication [4]. Here, we
report a case involving rectal cancer arising in an ALS patient who

subsequently underwent curative laparoscopic surgery and adjuvant
chemotherapy.

A 56-year-old woman was referred to the colorectal cancer clinic
due to a rectal mass. The patient had complained of intermittent ab-
dominal pain and hematochezia for one month. Acquisition of the pa-
tient’s history revealed that she had been diagnosed with ALS two years
previously and had been treated with the glutamate antagonist Riluzole
(Rilutek®, 50mg twice daily, Sanofi-Aventis Korea, Inc.). The patient’s
Amyotrophic Lateral Sclerosis Functional Rating Scale score, which
measures physical performance during activities of daily living, was 14
[6]. The patient had motor weaknesses in the upper and lower ex-
tremities and dysarthria. Electromyography showed ongoing denerva-
tion and chronic evidence of reinnervation throughout the entirety of
the cervical, thoracic and lumbar segments, a finding consistent with
ALS. On physical examination, the patient’s blood pressure was 105/
70mmHg, her pulse rate was 73 beats per minute, her body tempera-
ture was 36.6 °C, and her respiratory rate was 20 breaths per minute. A
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percutaneous endoscopic gastrostomy tube was observed in the upper
abdomen. Laboratory investigations revealed that the patient’s he-
moglobin level was 12.9 g/dL, her white blood cell count was 8720
cells/mm3 (68.2% neutrophils), and her carcinoembryonic antigen
level was less than 2mg/mL. Other laboratory results were within
normal ranges. Colonoscopy with biopsy confirmed an ulcerofungating
rectal adenocarcinoma approximately 5 cm from the anal verge. Mid-
azolam (3mg) and pethidine hydrochloride (50mg) were administered
intravenously for sedation for 17min during colonoscopic examination
and biopsy. An abdominal computed tomography scan and pelvic
magnetic resonance imaging showed a rectal cancer abutting the pos-
terior wall of the uterus and multiple metastatic lymphadenopathies in
the colonic mesentery and mesorectum. The patient refused pre-
operative chemoradiation therapy and underwent laparoscopic low
anterior resection with diverting loop ileostomy and total abdominal
hysterectomy with bilateral salpingo-oophorectomy. The anesthetic and
operative times were 420 and 365min, respectively. Before en-
dotracheal intubation, 80mg propofol (1.5 mg/kg) and 10mg rocur-
onium were administered, and an additional 10mg rocuronium was
given 5min later. Surgery was started at 55min after starting an-
esthesia. A total of 20mg of rocuronium was used for muscle relaxation
during surgery (5mg at 200min, 10mg at 250min, and 5mg at
355min after anesthesia). Anesthesia was maintained with 1–1.5 vol%
sevoflurane in 50% oxygen with continuous infusion of 0.1–0.5 mcg/
kg/min remifentanil. Glycopyrrolate (0.2 mg) and pyridostigmine bro-
mide (10mg) were used to reverse the effects of the muscle relaxant.
Postoperative patient-controlled analgesia was given as follows. The
initial dose of fentanyl was 75 mcg, the infusion rate was 0.02 mcg/kg/
min, the top-up dose was 15 mcg, the lucid interval was 15min, and the
total duration of infusion was 48 h. Pathologic results showed
pT3N0M0 cancer (lymph nodes: 0/20), and the distal and circumfer-
ential margins were 2 cm and 2mm, respectively. The patient recovered
uneventfully and received six cycles of adjuvant chemotherapy (5-
fluorouracil with leucovorin). After completing chemotherapy, the pa-
tient refused ileostomy reversal. To date, at four years and six months
after surgery, the patient has not exhibited recurrence.

ALS causes the deterioration of respiratory function by compro-
mising expiratory and inspiratory muscles; accordingly, ALS patients
are at high anesthetic risk, especially with respect to general anesthesia.
Careful airway management is essential, and intraoperative neuro-
muscular monitoring is important. A depolarizing muscle relaxant such
as succinylcholine should not be used because of the potential risk of
developing hyperkalemia or rhabdomyolysis [5]. Thus, a non-
depolarizing muscle relaxant (rocuronium) was used at a low dose in
this case. The typical dose of rocuronium is 1.0mg/kg; however, in this

patient, who weighed 60 kg, 10mg of rocuronium was administered for
anesthetic induction, and an additional 5mg was administered two
times for anesthetic continuation. In addition, fentanyl for post-
operative patient-controlled analgesia should be used cautiously be-
cause fentanyl can cause respiratory muscle rigidity, which may reduce
postoperative respiratory function in patients with ALS. Riluzole was
given on postoperative days as well as on the day of surgery. During
adjuvant chemotherapy, Riluzole was continued, and there were no
serious Riluzole-related adverse reactions. The mechanism of action of
Riluzole is not fully elucidated in ALS; however, modulation of gluta-
mate neurotransmission and inhibition of neuronal voltage-gated so-
dium channels are believed to be neuroprotective by preventing an
abnormal increase in the number of astrocytes [7]. We encountered a
case involving rectal cancer arising in an ALS patient who subsequently
underwent curative laparoscopic surgery and adjuvant chemotherapy.
Careful anesthetic, intraoperative, and postoperative management is
needed to achieve a favorable outcome in such cases.
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