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Abstract

Patients with anti-CV2/collapsin response mediator protein (CRMP)5 antibodies present with

more frequent chorea, cerebellar ataxia, uveo/retinal symptoms, and Lambert–Eaton myasthenic

syndrome or myasthenia gravis. Chronic intestinal pseudo-obstruction (CIPO) is an intestinal

motility dysfunction disease dysmotility that is caused by a neuromuscular disease with recurrent

or persistent intestinal obstruction in the absence of mechanical obstruction. We report the case

of a patient with CRMP5 antibody-positive paraneoplastic neurological syndrome (PNS) that is

associated with autonomic dysfunction (presenting most remarkably as CIPO). CIPO is one of

the rarest forms of PNS. Some PNS patients who are positive for anti-CV2/CRMP5 antibodies

may have fatal complications such as CIPO. To detect if PNS patients are at risk for CIPO, a timely

diagnosis and appropriate treatment are required.
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Introduction

Paraneoplastic neurological syndrome

(PNS) is a rare disease that occurs in
0.1% to 10% of cancer patients.1 PNS is

an immune-mediated false attack on cen-

tral, peripheral, or both nervous systems

that is caused by the remote effects of a

malignant tumor.2 Diagnosing patients

with PNS is challenging because tumors

causing paraneoplastic neurologic disorders

are often asymptomatic and sometimes
occult, which makes it difficult to determine

the differential diagnosis.3

Chronic intestinal pseudo-obstruction

(CIPO) is characterized by the signs and

symptoms of mechanical bowel obstruction

without mechanical intestinal obstruction,
which is often due to derangement of inner-

vation, smooth muscle, and interstitial cells

of Cajal. It is a rare, severe, and potentially

life-threatening functional digestive disor-

der that is characterized by a failure of gas-

trointestinal (GI) propulsion.4 In a

preceding report of 121 CIPO patients,

most of whom had idiopathic CIPO
(70.2%), and the secondary cause was most

often systemic sclerosis (16.6%) followed by

mitochondrial encephalomyopathy (5.2%),

amyloidosis (3.5%), and hypothyroidism

(2.6%).5 CIPO can be a paraneoplastic dis-

order that has been reported in anti-Hu anti-

body patients,6 but it is rarely found in anti-

CV2/CRMP5 patients.7

Case presentation

A 67-year-old Chinese man was admitted to
the inpatient department of neurology for

bilateral lower limb weakness and bilateral
partial ptosis for nearly 20 days. Initially,
the patient could still walk slowly by him-
self and he had associated dysphagia, per-
sistent sweating, dysuria that manifested as
frequent urination, less urine per void, pro-
longed urination time, difficulty with defe-
cation that manifested as laborious, small
stool, and abdominal distension with con-
tinuous aggravation. The symptoms were
progressively aggravated, and within 7
days, he was unable to walk on his own
and had accompanying persistent dyspha-
gia, sweating, dysuria, and astriction.
About 2 weeks after the first symptom
onset, the patient felt bilateral lower limbs
stiffness with talipes varus and obvious dor-
siflexion of the first toe. Bilateral partial
ptosis and diplopia developed 3 days later.
The patient had unintended weight loss of
5 kg over the previous 2 months. The
patient had a 10-year history of hyperten-
sion and a history 3 years previously of
cerebral infarction with sequelae of dysar-
thria. He had a history of smoking for
40 years.

A physical examination revealed bilater-
al partial ptosis, insufficiency of left eye
adduction, right eye abduction with hori-
zontal nystagmus, dysarthria, hoarseness,
grade 3 strength for major muscle force in
his bilateral lower limbs with hypermyoto-
nia and myoclonia, imprecise bilateral
finger–nose test, and obvious Babinski
and Chaddock signs on both sides. The
muscle strength and muscle tension in his
bilateral upper limbs were normal and no
other neurological signs were found. The
fatigue test and the neostigmine test
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showed negative results. The abdomen was
distended and soft without tenderness, and
a vibration water sound was heard as well
as weakened bowel sounds.

Laboratory tests were performed. Tests
for autoimmune diseases, thyroid function
test, anti-phospholipid syndrome antibody,
three items for rheumatism, and antinuclear
antibody (ANA) series were performed and
the results were all negative. Blood tumor
markers were in the normal range. The
patient had intractable low sodium (120.1–
132.4mmol/L, normal range: 137–
147mmol/L) and chlorine (95–96.2mmol/
L, normal range: 99–110mmol/L) levels.
The cerebrospinal fluid (CSF) examination
revealed normal intracranial pressure,
blood cell count, and glucose levels, as
well as elevated protein (560mg/L, normal
range: 150–450mg/L), slightly reduced
chloride (118.0mmol/L, normal range:
119–129mmol/L), and increased immuno-
globulin (IgG) (76mg/L, normal range:
0–34mg/L) levels. Test results for anti-
CV2/CRMP5 antibodies in the serum and
CSF were positive, while results for anti-
AQP4-Ab, NMO-IgG, NMDA-R-Ab,
CASPR2-Ab, AMPA2-R-Ab, LGI-1-Ab,
GABAB-R-Ab, DPPX-Ab, PNMA2(Ma2/
ta), Ri, Yo, Hu, amphiphysin, GM1, and
GD1b were negative in serum and CSF.
The CSF was also negative for MBP. The
above tests were performed by the Peking
Union Medical College Hospital (Beijing,
China). Test results for anti-acetylcholine
receptor (AchR) antibodies, anti-MUSK
antibodies, anti-LRP4 antibodies, anti-
agrin antibodies, anti-titin antibodies,
anti-RyR antibodies, and anti-voltage-
gated calcium channel (VGCC) antibodies
were negative. Repetitive electrical stimula-
tion showed a normal response. Magnetic
resonance imaging (MRI) of the cervical,
thoracic, and thoracolumbar vertebrae
showed normal results. Head MRI showed
multiple old lacunar cerebral infarctions
with partial softening focus, which was

not related to the current clinical manifes-

tations. Electromyography indicated mild
peripheral nerve damage in the upper and

lower extremities. Colonoscopy was not
arranged due to the patient’s poor physical

condition. Abdominal CT showed that part
of the small intestine and colon were

expanded and contained accumulated gas,

and a large amount stool was present in the
colon. Positron emission tomography

(PET)-CT showed high metabolism in the
bronchial opening in the posterior segment

of the upper tip of the left lung, which sug-

gested central lung cancer. Bronchoscopy
pathology confirmed small cell carcinoma

of the upper lobe of the left lung
(Figure 1), which showed CGA (þ), SYN

(weak þ), CD56 (þ), TTF-1 (þ), KI67

(þ80%), cytokeratin (CK) (þ), and leuko-
cyte common antigen (LCA) (�) by

immunohistochemistry.
After intravenous infusion of gamma

globulin followed hormone therapy against

PNS, radiotherapy, and chemotherapy
against small-cell lung cancer, the patient’s

central nervous system and CIPO symp-
toms improved but did not completely

disappear. He died of lung cancer 2 years
later.

Figure 1. Bronchoscopy pathology confirmed
small-cell lung cancer in the upper lobe of the
left lung.
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Discussion

Paraneoplastic antibodies can be divided
into the following two categories: (1) anti-
cytoplasmic antigen antibodies, including
anti-Hu, Yo, Ri, PNMA2(Ma2/Ta), CV2/
CRMP5, and anti-amphiphysin antibodies,
which are significantly correlated with clin-
ical symptoms of the nervous system and
potential tumors;8 and (2) antibodies
against cell surface membrane proteins
such as anti-VGCC, anti-voltage-gated
potassium channels (VGKC), and anti-N-
methyl-D-aspartate receptor (NMDA)
antibody.9 In PNS with anti-cytoplasmic
antigen antibodies, T cells are thought to
have pathogenic roles, while in PNS with
anti-cell surface antigen antibodies, humor-
al immunity plays a dominant role.

CV2/CRMP5 antibody was initially
called as CV2, and it was subsequently
identified as a 66 kDa cytoplasmic protein
(CRMP5), which is a member of the CRMP
family of proteins. Thus, it is also known as
anti-CRMP5 antibody. CRMP is a family
of five phosphorylated proteins (crmp1–5)
that participate in dendrite and axon for-
mation during nerve cell development and
regeneration through intracellular signal
transduction, which is crucial for neuronal
development and repair. CRMP5 can inter-
act with the actin cytoskeleton network in
the growth cone and affect growth cone
development and neurite outgrowth via
this interaction in developing hippocampal
neurons.10 However, the detailed mecha-
nisms of how CRMP5 regulates neurite
outgrowth remain unclear.

CRMP5 is highly expressed in the devel-
oping brain, but it is decreased in the adult
brain. In the postnatal stage, CRMP5
expression is restricted to the brain regions
with regenerative capacity including the
dentate granular layer, olfactory bulb, and
rostral migratory stream, which confirms
the role of this member in neuronal migra-
tion/differentiation.11 CRMP5 mRNA was

also detected in neurons of the hypothala-
mus, thalamus, cortex, amygdala, brain-
stem, and cerebellum. Recently,
Yamashita et al.12 found that CRMP5 is
involved in the development, maintenance,
and synaptic plasticity in Purkinje cells.

CIPO is characterized by the signs and
symptoms of mechanical bowel obstruction
without mechanical intestinal obstruction,
which often results from derangement of
innervation, smooth muscle, and interstitial
cells of Cajal. The clinical features of CIPO
are pleomorphic and largely depend on the
site and extent of the GI tract segment that
is involved. The common clinical manifes-
tations of abdominal pain, abdominal dis-
tension, nausea, and vomiting may be
nonspecific.13 There is no specific diagnos-
tic test or pathological diagnosis for
CIPO.13 The diagnostic approach involves
exclusion of mechanical GI obstruction,
screening for causes of secondary CIPO,
and identification of the disease pheno-
type.14 Abdominal X-ray is the simplest
way to confirm intestinal obstruction. In
85% of patients, there is a fluid–gas plane
and general dilatation of the intestine. Gas
accumulation is common in the colon, while
the mechanical ileus is in the distal portion
of the intestine. Careful observation of
abdominal X-ray film will help to prelimi-
narily distinguish CIPO from mechanical
ileus.

Patients with CV2/CRMP5 antibodies
presented more frequently with cerebellar
ataxia, chorea, uveo-retinal symptoms,
and myasthenic syndrome (such as
Lambert–Eaton myasthenic syndrome
[LEMS] or myasthenia gravis). However,
dysautonomia, brainstem encephalitis, and
peripheral neuropathy were more frequent
in patients who were positive for Hu anti-
bodies.15 CIPO due to PNS associated with
anti-CV2/CRMP5 antibodies is rarely
reported. Autonomic PNS is typically char-
acterized by chronic GI pseudo-obstruction
or obstruction. Postural hypotension
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usually occurs in conjunction with other
PNS rather than alone.16,17 CIPO has
been reported to be associated with auto-
nomic neuropathy.7,18 One hypothesis is
that disordered extrinsic nerve control of
intestinal movement and abnormal auto-
nomic nerve supply of the intestinal tract
leads to motor dysfunction of the GI
tract.19 Physicians should be reminded to
evaluate autonomic nervous function if
common features such as orthostatic hypo-
tension, abnormal sweating, bladder dys-
function, and difficulty ejaculation are
present.19 The manifestations of intestinal
obstruction symptoms and/or bladder
movement disorders highly suggest the exis-
tence of CIPO.20 This patient had various
autonomic dysfunctions such as profuse
sweating, dysuria, and difficulty defecating,
which are consistent with the symptoms
that are mentioned above.

We reviewed the studies on CV2/
CRMP5 antibodies that were shown to be
associated PNS and summarized the infor-
mation in Table 1.21–30 These studies dem-
onstrate that CIPO is a rare clinical
manifestation of CV2/CRMP5 antibody
PNS. Because of a delayed CIPO diagnosis,
many patients undergo a variety of surgical
procedures.31 Use of rituximab and cyclo-
phosphamide should be considered in
patients with paraneoplastic intestinal
pseudo-obstruction, which may help to
avoid complicated surgical procedures in
some patients.32

In CIPO patients with anti-Hu antibod-
ies, it is hypothesized that these antibodies
interact with extensive lymphocyte infiltra-
tion in the intestinal plexus, causing dys-
function and eventually irreversible
damage, which results in irreversible intes-
tinal motility disorders.6 The pathological

Table 1. Anti-CV2/CRMP5 PNS features in recent years.

References Gender

Age

(years) Tumor type

Clinical classification/

presentation

1. Jarius et al.21 M 66 prostate cancer NMO

2. Saloustros et al.22 F 60 head and neck cancer PCD

3. Nakajima et al.23 F 41 SCLC PON and paraneoplastic

opsoclonus–ataxia

syndrome

4. Ducray et al.24 F 45 thymoma NMO

5. Aliprandi et al.25 M 80 prostate

adenocarcinoma

PCD

6. Dericioglu et al.26 F 54 SCLC PSE

7. Verschueren et al.27 F 80 thymoma rapidly progressive LMNS

8. Rosencher et al.28 M 64 SCLC visual symptoms with

papilledema, cerebellar

signs, polyneuropathy

9. Hannawi et al.29 M 54 – chronic progressive

axonal

polyradiculoneuropathy

10. Ritzenthaler et al.30 M 80 SCLC Paraneoplastic chorea and

behavioral disorders

PNS, paraneoplastic neurological syndrome; CRMO, collapsin response mediator protein; M, male; F, female; NMO,

neuromyelitis optica; SCLC, small-cell lung cancer; PSE, paraneoplastic striatal encephalitis; PCD, paraneoplastic cerebellar

degeneration; LMNS, rapidly progressive lower motor neuron syndrome; PON, paraneoplastic optic neuropathy.
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findings in intestinal pseudo-obstruction
consist of myenteric plexus infiltration by
plasma cells and lymphocytes as well as
axonal and neuronal degeneration, and
there are significantly fewer neurons in
each area of the GI tract.19 However,
what is the relationship between CRMP5
and CIPO? There are few relevant studies,
and we investigated the CRMP family.
More studies have been conducted on
CRMP2, which is a novel Ca2þ channel
that is mainly expressed in the nervous
system and a “neuromodulator” of synaptic
strength. It has been speculated that all
CRMPs play a role in regulating Ca2þ

channel density.33 The role of anti-
CRMP5 antibodies is not currently under-
stood. Only one study mentioned that
CRMP5 mRNA was also transiently
detected in neonatal muscle, which suggests
that it may be transiently expressed during
onset of innervation at the neuromuscular
junction.34 However, there are currently no
published studies that report CRMP5
expression in intestinal smooth muscle cells,
and further molecular biology research is
expected to reveal the advanced mechanism.

Conclusions

We present the case of a patient with CIPO
and encephalomyelitis that was associated
with anti-CV2/CRMP5 antibodies in a
patient with small-cell lung cancer. To the
best of our knowledge, this is the first
report of paraneoplastic CIPO that is asso-
ciated with anti-CV2/CRMP5 antibodies in
a small-cell lung cancer patient. Some PNS
patients with positive anti-CV2/CRMP5
antibody may have fatal complications
such as CIPO. CIPO requires more atten-
tion during clinical evaluation.
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