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A patient with mononeuropathy multiplex, sensory neuronopathy, and 
diffuse intestinal pseudo-obstruction consisting of gastroparesis and 
impaired small and large bowel motility was found to have a small cell 
carcinoma of the lung. The conste!lation of findings were indicative of 
paraneoplastic neuropathy, which was confirmed with the appropriate 
antibody studies demonstrating antineuronal nuclear antibodies. Iden- 
tification of paraneoplastic neuropathy is important, since early treat- 
ment of the primary cancer, which is virtually always a small cell car- 
cinoma of the lung, may halt the progression of the disorder. 0 1994 
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PARANEOPLASTIC 

MONONEUROPATHY MULTIPLEX, AND 
PSEUDO-OBSTRUCTION, 

SENSORY NEURONOPATHY 
BERTRAND C. LIANG, MD, JAMES W. ALBERS, MD, PhD, 
ANDERS A.F. SIMA, MD, PhD, and TIMOTHY T. NOSTRANT, MD 

Paraneoplastic syndromes are the remote effects 
of cancer. These disorders indirectly affect the 
nervous system in an unpredictable fashion, usu- 
ally causing substantial functional impairments. '" 
Other organ systems can be involved in these syn- 
dromes, although this is less common. We report a 
patient with paraneoplastic intestinal pseudo- 
obstruction with presumed involvement of the my- 
enteric plexus, and findings suggestive of a 
mononeuropathy multiplex and sensory neuropa- 
thy. The diffuse intestinal pseudo-obstruction in- 
cluded gastroparesis, marked small and large in- 
testinal dilation, and poor propulsive activity 
particularly evident in the colon. 
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CASEREPORT 

The patient is a 66-year-old male, who 7 months 
prior to admission developed nausea without dys- 
phagia. His oral food intake decreased, and he be- 
gan to lose weight. Six months prior to admission 
he underwent a left knee replacement for degen- 
erative changes, and began noticing a tingling sen- 
sation in his fingertips, which progressed over 
weeks to involve his hands and forearms asymmet- 
rically, the right side being more involved than the 
left. This was associated with distal and later prox- 
imal weakness. Shortly thereafter, he developed 
tingling in his distal lower extremities, which pro- 
gressed over days, again the right side being more 
affected than the left. He was hospitalized in a psy- 
chiatric unit for presumed depression, where he 
remained for 6 weeks. He suffered a ruptured ab- 
dominal aortic aneurysm, and was transferred to 
another institution for repair of the aneurysm. 
Over the next 2 months he had progressive diffi- 
culty with eating because of abdominal pain, re- 
sulting in substantial weight loss. Two weeks prior 
to admission he developed acute urinary retention 
and was thought to have atypical chronic inflam- 
matory demyelinating polyradiculoneuropathy 
(CIDP), based in part on reduced conduction ve- 
locities. An MRI of the spine showed cervical 
spondylosis but was otherwise normal; upper gas- 
trointestinal endoscopy and colonoscopy were in- 
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terpreted as unremarkable. Anti-GM, antibodies 
were reportedly of “very high titer,” and sedimen- 
tation rate was 58 mm/h. The patient was trans- 
ferred to the University of Michigan Medical Cen- 
ter for further evaluation. 

Past history revealed a remote and resolved 
pericarditis, a left nephrectomy 3 yr prior to ad- 
mission for renal cell carcinoma, treated hyper- 
tension, intermittent depression, and glaucoma. 
The patient gave a family history of coronary ar- 
tery disease, cancer, and a sister with “swallowing 
difficulties.” Social history was significant for a 90- 
pacldyr history of smoking. Medications on admis- 
sion included ranitidine, metoclopramide, multivi- 
tamin (no pyridoxine), heparin subcutaneously, 
timolol, enalapril, morphine, and erythromycin. 

On examination, the patient appeared chroni- 
cally ill and uncomfortable. He was afebrile. Su- 
pine blood pressure was 128178, upright blood 
pressure 112/66, with pulse increasing by 2 1 beats 
per minute. On general examination there were 
high pitched bowel sounds and mild abdominal 
tenderness. Mental status was normal, as was ex- 
amination of the cranial nerves. Strength examina- 
tion (MRC scale; WL) revealed: deltoids 4 + /4 + , 
biceps 414 + , triceps 4/4, wrist extensors 314, carpal 
interossei 314, abductor pollicis brevis 3/4, iliopsoas 
4 + 14 + , hamstrings 515, leg flexion and extension 

515, ankle dorsiflexion 415, and ankle plantar flex- 
ion 515. He showed decreased bulk and tone of the 
distal muscles of his hands and feet, right greater 
than left. There were no fasciculations. There was 
anesthesia to light touch and pin prick over the 
entire right upper extremity, decreased pin prick 
sensation over the right thorax and leg, and dimin- 
ished vibration sense at the ankles. Position sense 
was decreased in the right distal fingers and toe 
joints. He was areflexic. Plantar stimulation pro- 
duced a flexor response. Gait could not be exam- 
ined because of weakness, abdominal discomfort, 
and orthostatic lightheadedness. 

Hospital Course. T h e  initial findings were 
thought to be consistent with a mononeuropathy 
multiplex and dysautonomia resulting in chronic 
pseudo-obstruction. Oral intake was discontinued 
and total parenteral nutrition was initiated. Upper 
gastrointestinal endoscopy revealed no masses and 
no spontaneous gastric activity. Nerve conduction 
studies (Table 1) revealed absent sensory nerve ac- 
tion potentials and asymmetric motor responses 
(right more abnormal than left) characterized by 
reduced compound muscle action potential ampli- 
tude without evidence of abnormal temporal dis- 
persion or partial conduction block. There was no 
decrement to repetitive motor nerve stimulation at 

Table 1. Nerve conduction studies 

Amp (mV or p,V) CV (mls) Distal latency (ms) 
- 

Stimulate Record Right Left Normal Right Left Normal Right Left Normal 

Median M 
Wrist 
Elbow 

Median F wave 
Ulnar M 

Wrist 
Elbow 

Ulnar F wave 
Tibia1 M 

Ankle 
Peroneal M 

Ankle 
Peroneal 

Knee 
Median S 
Ulnar S 
Radial S 
Sural S 
SSR hand 
SSR foot 

Thenar 

Hypothenar 

Abductor hallucis 

Anterior tibialis 
Index 
Digit V 
Digit I 
Ankle 
Palm 
Foot 

0.3* 
0.3 

0.4* 
0.3 

0.2* 

N R 

4.5 
1\1 R 
N R  
IV R 
NR 
NR 
/\I R 

1.7 
1.5 

4.6 
4.0 

NR 
NR 

NR 
NR 

4-1 8 

&16 

3-27 

2-1 2 

>3.0 
>15 
>I0  
>10 
6-47 
>1.0 
>0.9 

4.5 4 8  2 4 - 4 4  

39 7 <31.0 
5 3 4  49.0 49-70 

4.9 3.7 1.8--3.5 

NR 37.2 c31 .0  
53.7 46.6 49-71 

6 3  3.3--6.1 

N R  

M = motor, S = sensory, CV = conduction velocity, SSR = sympathetic skin response, NR = no response 
*No decrement to 3-Hz repetitive stimulation, physiologic facilitation after exercise 
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~ ~~- ~~~ 

Table 2. Needle electromyography. 

Muscle 

~~ ~~~~~~ 

Spontaneous activity 

Insertional activity Fib Fasc Motor unit action potentials 

L biceps brachii 
L triceps 
L FDI (hand) 
R FDI (hand) 
R abductor pollicis 
L anterior tibialis 
L medial gastrocnemius 
R anterior tibialis 
R vastus medialis 
R medial gastrocnemius 
R internal hamstring 
R paraspinal low lumbar 

Normal 
Normal 
Sustained + waves 
Sustained + waves 
Sustained + waves 
Unsustained + waves 
Sustained + waves 
Sustained + waves 
Normal 
Sustained + waves 
Normal 
Normal 

0 
0 
I +  
3+ 
2+ 
0 
I +  
2+ 
0 
1 +  
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Normal #, A, D, %P 
Normal #, A, D, %P 

Slight .1 #, t A, D, %P 
Moderate .1 #, t A, D, %P 
Moderate .1 #, T A, D. %P 

Slight .1 #, t A, 0,  %P 
Slight .1 #,  t A, D, %P 

Moderate .1 #,  f A, D, %P 
Normal 

Moderate .1 #, f A, normal D, %P 
Normal 
Normal 

# = Number of MUAPs, A = amplitude, D = duration, %P = percent polyphasic MUAPs, t = increased, 3. = decreased, fib = fibrillation 
potentials, fasc = fasciculation potentials. 

3 Hz and only physiologic facilitation immediately 
after voluntary exercise. Needle electromyography 
(Table 2) demonstrated evidence of asymmetric, 
multifocal denervation and reinnervation. The 
combined electrodiagnostic studies were reported 
as consistent with a mononeuropathy multiplex su- 
perimposed upon a sensory neuronopathy and au- 
tonomic neuropathy. 

Sural nerve biopsy revealed marked fiber loss, 
particularly of large myelinated fibers, and several 
fibers undergoing wallerian degeneration. Clus- 
ters of regenerating fibers were commonly 
encountered. There was no evidence of inflam- 
mation or  vasculitis. Electron microscopic exami- 
nation revealed, in addition, marked axonal atro- 
phy of preserved myelinated fibers (Fig. 1). There 
also was marked loss of unmyelinated fibers with 
denervated Schwann cell profiles and atrophy of 
unmyelinated fibers (Fig. 2). Teased fiber prepa- 
ration revealed 32.5% normal myelinated fibers, 
41 3% showing regeneration, 13.9% wallerian de- 
generation, and 1 1.5% excessive myelin wrinkling 
indicative of axonal atrophy. 

Biopsies from colonoscopy revealed several 
dysplastic polyps, as well as a rectal mass consisting 
of a tubulovillous adenoma with dysplastic fea- 
tures. Barium contrast only reached to the splenic 
flexure, demonstrating dilated loops of bowel. A 
CT scan of the chest (Fig. 3 )  revealed a question- 
able pathologic 1.5-cm node in the right paratra- 
cheal region. 

A trial of clear liquids was attempted, but all 
fluids were withdrawn by nasogastric suction 16 h 
later. The weakness and sensory dysfunction re- 
mained stable. Abdominal exploration demon- 

strated a splenic flexure adhesion, which was lysed, 
and another polyp which was removed. Postoper- 
atively, there was no improvement of the patient’s 
symptoms. 

Additional laboratory studies demonstrated el- 
evated antinuclear neuronal Iianti-Hu antibodies 
(1 :61,490) and anticalcium channel antibodies. N o  
antinuclear neuronal I1 or anti-Purkinje cell anti- 
bodies were present. The elevated titers supported 
the possibility of a small cell neoplasm. Because the 
search for a small cell neoplasm was otherwise neg- 
ative, mediastinoscopy was performed, and a para- 
tracheal lymph node biopsy revealed an in situ 
small cell carcinoma (Fig. 4). The patient subse- 
quently received one course of systemic chemo- 

FIGURE 1. Electronmicrograph illustrating loss of large my- 
elinated fibers. Preserved myelinated fibers show axonal at- 
rophy. Magnification 3200~. 
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FIGURE 2. Electronmicrograph showing loss of unrnyelinat- 
ed fibers and denervated Schwann cell profiles. Note also 
atrophied unrnyelinated fibers. Magnification 9900~. 

therapy (cyclophosphamide, doxcirubicin, and 
etoposide), but refused any further therapy. His 
neurologic and gastrointestinal symptoms re- 
mained unchanged until his death 9 months later. 

DISCUSSION 

The neuromuscular findings in this patient pre- 
sented a difficult challenge and initially were not 
thought to be suggestive of an underlying malig- 
nancy. The clinical presentation Wafs characterized 
initially by progressive, multifocal, asymmetric im- 
pairment, and identified as a mononeuropathy 
multiplex. Identification of diffuse distal sensory 
loss was attributed to confluence of the mononeu- 
ropathy rather than a sensory neuronopathy. Sural 
nerve biopsy was performed looking for evidence 
of vasculitis or inflammation, and the absence of 
findings suggestive of vasculitis was unexpected, 
although the clinical course had not been one of 

FIGURE 3. CT scan of chest revealing a 1.5-cm lymph node in 
the paratracheal region. 

abrupt involvement of individual nerves. Sequen- 
tial electrodiagnostic studies identified the sensory 
abnormalities as diffuse and severe, and also estab- 
lished evidence of dysautonomia as characterized 
by absent sympathetic skin responses. Idiopathic 
pseudo-obstruction refers to any intestinal dys- 
function manifested by poor propulsive movement 
in the small intestine or colon simulating a me- 
chanical obstruction but without any documented 
area of narrowing. In  addition, there may be 
esophageal, gastric, and anal involvement. In this 
patient, small intestinal, colonic, and gastric in- 
volvement was documented. In retrospect, the dif- 
fuse pseudo-obstruction was the cardinal feature 
of this patient’s presentation that suggested the 
possibility of a paraneoplastic syndrome, but ini- 
tially this was thought to be unrelated to the neu- 
rologic disorder. It was weight loss, not gastropare- 
sis and constipation, that initiated the initial 
negative search for neoplasm. Only when the neu- 
ropathy and pseudo-obstruction were associated 
with antinuclear neuronal antibody I was the 
search intensified and the small cell carcinoma 
identified. 

Autonomic instability and paralysis of the di- 
gestive tract was first associated with cancer in 
1975 by Ahmed and Carpenter.’ They described a 
patient with small cell carcinoma who had tumor 
infiltration into autonomic nerves, particularly in 
the myenteric plexus. In 1980, Lhermitte et aL6 
described a patient with small cell carcinoma of the 
lung and myenteric plexopathy, and suggested this 
being a “paraneoplastic syndrome.” Schuffler et 
al., in 1983,’* described a patient with chronic 
pseudo-obstruction and subsequent progressive 
autonomic dysfunction associated with small cell 
carcinoma of the lung, postulating an autoimmune 
etiology for the syndrome. Sodhi et al. l 3  reported 
2 patients with intestinal pseudo-obstruction and 
small cell carcinoma of the lung. Autonomic func- 
tion testing was consistent with partial autonomic 
dysfunction involving the pre- and postganglionic 
structures of the sympathetic and parasympathetic 
nervous systems. Chinn and Schuffler’ reported 7 
additional patients with dysautonomia, myenteric 
plexopathy on biopsy, with pseudo-obstruction. 
Two patients manifested a constellation of neuro- 
logic disorders, including encephalopathy, ataxia, 
neurogenic bladder, and peripheral polyneuropa- 
thy, who developed their neurologic symptoms af- 
ter the abdominal symptoms. In this report, the 
diagnosis of cancer was made 1-26 months after 
symptoms began. Five of 7 patients died within 9 
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FIGURE 4. Micrograph showing small cell carcintrma of the biopsied mediastinal lymph node. Magnification 620x 

months of the diagnosis of chronic pseudo- 
obstruction; the remaining 2 patients were alive 
after 41 and 57 months. In 1991, Lennon and col- 
leagues5 associated myenteric plexopathy and au- 
tonomic neuropathy with a specific antibody, anti- 
nuclear neuronal antibody I ,  which reacted to 
antigens in the nuclei of neuronal cells5 as well as 
with antigens from cerebellum, dorsal root gan- 
glion, brain, and spinal cord. These myenteric an- 
tibodies also reacted with antigens found in small 
cell carcinoma of the lung, and were identical to 
the anti-Hu antibody associated with sensory neu- 
r ~ p a t h y . ~  Hence, paraneoplastic pseudo-obstruc- 
tion became recognized as a novel paraneoplastic 
syndrome with an antibody marker also associated 
with paraneoplastic sensory neuropathy and en- 
cephalitis. The appearance of multifocal mono- 
neuropathy as a paraneoplastic syndrome is con- 
troversial, although peripheral vasculitis with a 
resultant mononeuritis multiplex has been associ- 
ated with small cell lung carcinoma3 and renal cell 
carcinoma. l4 The pathogenesis is unknown and 
there is no antibody marker as yet to identify this 
syndrome. Nevertheless, we were unable to dem- 

onstrate evidence of an underlying vasculitis, and 
the presence of a mononeuropathy multiplex in 
this patient does not establish the association with 
the underlying neoplasm. 

The  clinical presentation of paraneoplastic 
pseudo-obstruction usually begins with gastroin- 
testinal symptoms of progressive anorexia, early 
satiety, vomiting, and constipation; patients usually 
complain of gastrointestinal discomfort, and often 
reveal a history of an abdominal surgical proce- 
dure and substantial weight loss.’ After several 
weeks to months, paresthesias of the distal extrem- 
ities begin, progressing to a severe peripheral neu- 
ropathy with weakness, postural instability, and 
urologic symptoms. Reported cases demonstrate a 
predominance of either peripheral or autonomic 
symptoms, although most patients had evidence of 
involvement of both systems. 

The differential diagnosis of paraneoplastic 
pseudo-obstruction relates to that of any disorder 
of intestinal motility. The first entity to exclude is 
mechanical (“true”) obstruction. Subsequently, 
causes for pseudo-obstruction or  dysmotility 
should be assessed. Primary chronic pseudo- 
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obstruction is uncommon, and has been related to 
visceral myopathy and inclusion body myenteric 
p le~opathy .~  There are familial forms of pseudo- 
obstruction inherited in autosomal-dominant and 
autosomal-recessive patternsg More frequently, 
the etiology of pseudo-obstruction is secondary, 
and includes connective tissue diseases (e.g., myo- 
sitis, scleroderma, lupus, amyloidosis), endocrine 
disorders (e.g., hypothyroidism, diabetes, hy- 
poparathyroidism), medications (due to anticholin- 
ergic effects), or  other neurologic diseases which 
affect the autonomic nervous systems (e.g., Shy- 
Drager syndrome o r  paraneoplastic pseudo- 
obstruction).9 

The identification of paraneoplastic pseudo- 
obstruction is important in order to initiate the 
search for a primary cancer and appropriate treat- 
ment. Treatment of the cancer may halt the pro- 
gression of the dy~autonomia,’*~~’~ although rever- 
sal of symptoms is uncommon. Symptomatic 
therapy for pseudo-obstruction is limited, since 
pharmacologic approaches to enhance bowel mo- 
tility are relatively ineffective. Total parenteral nu- 
trition and supportive therapy are the primary 
treatments. Although most patients do not re- 
gain intestinal motility, some do, and periodic re- 
trials of oral feedings may be indicated to identify 
such patients. 

The prognosis for patients with paraneoplastic 
pseudo-obstruction is poor. Most patients die 
within a year after diagnosis without regaining ei- 
ther neurologic or gastrointestinal function; how- 
ever, several reports include patients who survived 
and had some return of gastrointestinal, but not 
neurologic, f u n c t i ~ n . ~ ” ~  Although no specific 
prognostic signs have been identified, early iden- 
tification of the syndrome most likely portends to 
the best prognosis, since therapy for the primary 
cancer may halt progression. 

In summary, we have reported a patient with 
diffuse pseudo-obstruction, a mononeuropathy 
multiplex, and a sensory neuropathy who was 
found to have a small cell carcinoma of the lung. 
The association of antinuclear neuronal antibody I 
with the sensory neuropathy and gastroparesis was 
important in promoting the search for an under- 

lying malignancy. Paraneoplastic pseudo-obstruc- 
tion should be considered in any patient with a 
subacute course of gastroparesis associated with 
peripheral nervous system findings. Early identifi- 
cation of the syndrome is important, since treat- 
ment of the primary cancer, which is almost always 
a small cell carcinoma of the lung, may halt the 
progression of the syndrome. 
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