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Worsening Restless Leg Syndrome
Symptoms as a Presentation of Colon Cancer:
A Reminder to Work Up the Anemia
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Abstract
Restless leg syndrome (RLS) is a common neurological disorder with an estimated prevalence of 10–35% in people over 65 years of
age. Current clinical practice guidelines include the recommendation to check serum ferritin levels and provide iron supplementation
if the ferritin level is ≤75 μg/L.We present a case of an 84-year-old man who developed worsening RLS symptoms over the past year
despite up-titration of oral ropinirole to maximum daily dose. As part of his workup for RLS, his serum ferritin level was found to be
severely low. He was also previously noted to be anemic, so we recommended that he be worked up for iron deficiency anemia. He
later received a colonoscopy, which revealed a cecal polyp with high grade dysplasia, and then underwent right hemicolectomy. The
patient reported significant improvement in RLS symptoms following the surgery. This case demonstrates the importance of working
up iron deficiency anemia in the setting of worsening RLS symptoms, particularly in the geriatric population.
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Introduction

Restless leg syndrome (RLS) is a common neurologic disorder
with an estimated prevalence of 10–35% in people over 65 years of
age (Milligan & Chesson, 2002). Restless leg syndrome is char-
acterized by the compelling urge to move the legs, usually due to
uncomfortable dysesthesia, worse at night than during the day, and
relieved by voluntary movements (Milligan & Chesson, 2002).

The pathophysiology of RLS is complex and remains not fully
understood, but it is thought to involve multiple physiologic
processes including the dopaminergic and glutaminergic path-
ways (Manconi et al., 2021). Brain iron deficiency has been
implicated in the disease process of RLS, and it is currently
theorized that low brain iron levels disrupt striatal dopamine
neurotransmission as well as induce hyperglutaminergic and
hypoadenosinergic states (Earley et al., 2014; Lanza & Ferri,
2019; Manconi et al., 2021). These changes would then result in

dysfunction of the cortical–striatal–thalamic networks and
disinhibition of the ascending arousal system, thus giving
rise to abnormalities in modulating movements and hyper-
arousal, respectively (Lanza & Ferri, 2019; Manconi et al.,
2021). Clinical trials have demonstrated the efficacy of iron
supplementation in patients with RLS who are found to have
low ferritin levels, a marker suggestive of low brain iron
levels (Davis et al., 2000; Wang et al., 2009).

The current clinical practice guidelines recommend pre-
scribing dopaminergic agents, such as pramipexole, rotigotine,
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cabergoline, or ropinirole (Winkelman et al., 2016). However,
augmentation, which is an overall increase in RLS symptom
severity, is an important complication of dopaminergic medi-
cations that should be monitored (Garcia-Borreguero et al.,
2016). Alternative therapies include gabapentin or pregabalin
(Winkelman et al., 2016). The guidelines also recommend
checking serum ferritin levels and providing iron supplemen-
tation (oral ferrous sulfate or intravenous iron) if the ferritin level
is ≤75 μg/L (Allen et al., 2018; Winkelman et al., 2016). The
following case report additionally highlights the importance of
working up iron deficiency anemia in the setting of worsening
RLS symptoms, especially in the geriatric population.

Case Report

An 84-year-old man was referred to the Neurology clinic for
worsening of RLS symptoms refractory to ropinirole at a total
daily dose of 4 mg. He was initially diagnosed with RLS by his
primary care provider (PCP) about 4 years prior to his Neurology
clinic visit, during which he was started on 0.5 mg ropinirole
nightly. Overnight polysomnography was deferred, as the patient
fulfilled the clinical criteria for RLS and had significant im-
provement in symptoms upon taking ropinirole. His RLS re-
mained well controlled until the year prior, when his symptoms
progressively worsened and began earlier in the day. His ropi-
nirole was titrated up to 2 mg during the day and 2 mg at night,
with only minimal symptomatic benefit.

The patient’s past medical history was significant for major
depressive disorder on sertraline and prostate cancer (diagnosed at
age 65 years). Hewas a former smoker, with a 40 pack-year history
of tobacco use. About 3 months prior to his presentation to the
Neurology clinic, he was hospitalized for COVID-19 pneumonia,
and his labs at the time were remarkable for normocytic anemia,
with hemoglobin (Hb) 8.0 g/dL (normal 12.5–17 for men). His
electronic health record showed that his Hb was 12.1 g/dL during
the year prior and within normal range during previous lab checks
over the past 5 years. Serum iron studies had never been checked.

During his visit in theNeurology clinic, he reported that his legs
“had amind of its own,”making it difficult for him to fall asleep at
night. Cognitively, he was alert and fully oriented, with intact
attention and concentration and impaired delayed recall. Cranial
nerves were intact. He frequently walked around the room during
the interview, but his neurological examination was otherwise
normal. His MRI brain with and without contrast obtained from a
year prior was notable for scattered foci of T2 prolongation within
the hemispheric white matter, consistent with chronic microvas-
cular disease. Following the visit, iron studies were ordered and
revealed serum iron of 15 μg/dL (normal 49–181), ferritin 8 ng/
mL (normal 18–464), and normal transferrin levels. He was then
started on oral ferrous sulfate 324 mg daily, and his PCP was
notified for further evaluation of iron deficiency anemia.

One week later, he presented to his PCP, where upon
further questioning, he denied any gastrointestinal or other
bleeding, weight change, poor appetite, nausea or vomiting,
and constipation or diarrhea. He continued to report severe

RLS symptoms at the time. His repeat Hb at the time im-
proved to 11.1 g/dL from 8 g/dL following iron supple-
mentation. He revealed he had never received a colonoscopy
for cancer screening and was strongly encouraged to do so.
One month later, his colonoscopy revealed a cecal polyp with
high grade dysplasia. CT abdomen and pelvis showed no
metastatic spread. He subsequently underwent right hemi-
colectomy without chemotherapy or radiation therapy.

During follow-up with the Neurology clinic 3 months
later, the patient reported that his RLS symptoms significantly
improved immediately following the surgery and remained
well controlled with a total daily dose of 4 mg of ropinirole.

Discussion

In the present case, the patient’s ferritin level was found to be
severely low, at 8 μg/L. At the time, he denied any symptoms
of malignancy, such as gastrointestinal bleeding and unin-
tentional weight loss, likely due to his colon cancer being at an
early stage without any metastases. Nevertheless, we suspect
that the tumor was likely a major contributor to the loss of iron
stores in the blood, resulting in the exacerbation of his RLS
symptoms. This was supported by the fact that he continued to
report severe RLS symptoms despite iron supplementation and
maximum therapeutic dosing of ropinirole until after under-
going surgical resection at the region of the tumor.

The cause of RLS is currently thought to be due to a
combination of genetic and environmental factors, as an
association has been established between RLS and a positive
family history, iron deficiency, and kidney disease
(Trenkwalder et al., 2016). The possible association between
RLS and cancer continues to be explored. There have been a
few case reports of RLS as an early symptom of malignancy,
including multiple myeloma, bladder cancer, and gastroin-
testinal cancer (Brocklehurst, 2003; EKBOM, 1955; Parish,
2005). On a larger scale, an epidemiological study in Europe
found a significantly increased prevalence of cancer in pa-
tients with RLS compared to the age-matched general pop-
ulation (Fuhs et al., 2014). Likewise, a large cross-sectional
study also reported the prevalence of RLS in cancer patients
undergoing chemotherapy in Italy to be 18.3%, nearly twice
greater than that of the general population (Ostacoli et al.,
2010). Given our current understanding of the pathophysi-
ology of RLS, we suspect that the increased prevalence of
RLS in the setting of cancer is likely associated with the
inherent disruption of brain iron homeostasis present in
cancer, especially in our case of the patient with colon cancer,
who was found to be severely deficient in ferritin in the blood.

Although it should be intuitive, the current recommen-
dations for management of RLS do not directly mention the
need to work up the cause of iron deficiency anemia, but they
do report the expectation of improved symptoms with cor-
rection of the anemia (Allen et al., 2018; Garcia-Borreguero
et al., 2016). The workup of iron deficiency anemia becomes
especially important in the geriatric population, who
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inherently have a higher risk of developing cancer. Although
we did not find published data on how often this workup is
overlooked in the setting of RLS, we have observed multiple
cases of this from our own clinical experience. In the setting
of worsening symptoms of RLS, this case provides an ex-
ample of why it is so important to not only provide iron
supplementation when ferritin levels are low, but also address
and correct the underlying cause of iron deficiency.
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