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Abstract
Small cell carcinoma (SCC) is a neuroendocrine tumor (NET) commonly found in the lung, known for rapid
proliferation and early metastasis. Extrapulmonary small cell carcinomas (ESCC) are rare, with GI tract
carcinomas exceedingly so. Due to the lack of clinical data on the treatment of ESCC, the standard regimen
is the same as the SCC of the lung. Documented accounts of paraneoplastic encephalomyelitis associated
with NETs are also uncommon. We present a patient who suffered from neurologic deficits before being
diagnosed with paraneoplastic encephalomyelitis from a duodenal ESCC.

The patient presented with ear pain and hematemesis. New symptoms arose after the resolution of initial
symptoms, including shortness of breath and numbness. Autoimmune workup was positive for anti-Hu
antibodies. A position emission tomography (PET) scan showed increased uptake in the duodenal region.
Biopsy results from a duodenal ulcer revealed poorly differentiated neuroendocrine carcinoma with positive
synaptophysin and strong positivity of Ki-67, consistent with ESCC. Numerous treatments, including
platinum-based chemotherapy, yielded no neurologic improvement for the patient. This case details an
atypical presentation of ESCC, which should be considered in patients suspected of paraneoplastic
encephalomyelitis.
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Introduction
Anti-Hu-associated encephalomyelitis is a rare entity that presents with various acute to subacute
neurologic manifestations. It is a type of paraneoplastic encephalitis and is typically associated with small
cell carcinoma (SCC) of the lung, a type of neuroendocrine carcinoma (NEC) known for rapid proliferation
and early metastasis [1,2]. Rarely, it is also associated with extrapulmonary small cell carcinoma (ESCC).
ESCC is rare, with documented accounts of GI tract SCC being exceedingly so [3]. When paraneoplastic
encephalitis is suspected, an exhaustive search for underlying malignancy is necessary. The syndrome may
predate the discovery of malignancy by months or years in some cases.

The 2019 WHO classification of tumors of the digestive system classifies poorly differentiated
neuroendocrine tumors (NET) as NECs. NECs are high grade with elevated mitotic rate and Ki-67; they are
sub-divided into small-cell and large-cell types [4]. ESCCs of the GI tract can present as NETs or NECs,
depending on the level of differentiation. For the small bowel, the incidence of both neuroendocrine tumors
(NETs), as well as NECs, has been rising [3,5]. Documented cases of NETs and NECs involving paraneoplastic
encephalomyelitis have also risen, with a majority resulting from colon cancer rather than carcinomas of the
small bowel [6,7]. The rarity of NETs and NECs, as well as the broad neurologic symptoms of paraneoplastic
encephalitis, poses a diagnostic challenge as they are often considered later in the disease course after ruling
out more common diseases. We present a patient who suffered from various neurologic deficits, including
neuromuscular weakness leading to respiratory failure and was eventually diagnosed with paraneoplastic
encephalomyelitis due to ESCC of the duodenum. This case highlights both the importance of considering
rare neoplasms in patients with paraneoplastic encephalomyelitis and the need to investigate effective
treatments. 

Case Presentation
A 53-year-old female presented with right-sided otalgia for three days, along with intermittent paresthesia
and tinnitus, after using firearms at a gun range. Gabapentin 100 mg three times daily was started and
switched to duloxetine 30 mg daily, which was effective in relieving the pain, but not paresthesia. Two
months after the initial onset of otalgia, she presented to the emergency department (ED) multiple times for
hematemesis. She was ultimately admitted and started on intravenous (IV) pantoprazole 40 mg twice
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daily. An upper GI endoscopy showed a cratered ulcer in the duodenum, with a biopsy negative for
malignancy.

Four months later, the patient presented to her primary care provider (PCP) with complaints of new onset
generalized weakness and paresthesia in her tongue, hands, and dorsum of the right foot. Electromyography
(EMG) obtained at this time was suggestive of sensory axonal polyneuropathy in the upper extremities. Two
months after the onset of new paresthesia, the patient began to have binocular diplopia along with left-
beating nystagmus. The symptoms became distressing to the patient, and thus she was started on bupropion
150 mg daily. Three weeks after, the patient was brought into the ED for generalized tonic-clonic seizures.
An electroencephalogram (EEG) was not pursued, as the patient had returned to her baseline. Bupropion was
discontinued, and the patient was started on lacosamide 100 mg twice daily.

After her discharge from the hospital, the patient was given an extensive outpatient workup for possible
paraneoplastic encephalitides. Other diagnoses that were considered included compressive neuropathies,
cervical radiculopathies, a systemic inflammatory process, and idiopathic polyneuropathy. The patient did
not have any history of cancer, although her father did have skin cancer with liver metastasis. Magnetic
resonance imaging (MRI) of the brain was unremarkable except for a small area of hyperintensity in the T2
and fluid-attenuated inversion recovery (FLAIR) in the right lateral frontal lobe (Figure 1). An extensive
autoimmune and paraneoplastic panel was positive for anti-GAD-65 and type 1 antineuronal
nuclear (ANNA-1) or anti-Hu antibodies. Associated positive labwork was speckled antinuclear antibody
(ANA) with titers of 1:80, which was nonspecific although initially suggested the possibility of an
autoimmune cause of the patient's symptoms. Of note, her labwork was negative for any myasthenic
antibodies, including acetylcholine receptor binding, blocking, and modulating antibodies, as well as striated
muscle kinase antibodies. A lumbar puncture showed increased levels of immunoglobulin G (IgG) and was
positive for oligoclonal bands. A computed tomography (CT) scan of the chest was negative for small-cell
lung carcinoma.

FIGURE 1: MRI of the brain T2 FLAIR showing hyperintensity in the right
lateral frontal lobe during early diagnostic workup (1) and later in the
disease course after treatment (2)
Treatments included IVIg, plasmapheresis, and rituximab.

FLAIR - fluid-attenuated inversion recovery; IVIg - intravenous immunoglobulin

The patient's symptoms of generalized weakness and diplopia worsened substantially, and she eventually
required inpatient hospital admission once again for expedited workup as well as empiric treatment. A
positron emission tomography (PET) scan showed increased uptake in the duodenal region, which correlated
with a thickening of the duodenum seen on a CT of the abdomen and pelvis earlier in her hospital course
(Figure 2). Upper GI endoscopy showed a cratered duodenal ulceration near the duodenal bulb that was
present on previous endoscopies. Biopsy showed poorly differentiated NEC, with positive synaptophysin,
overexpression of p53, strong positivity with the Ki-67 proliferation marker in more than 90% of the
neoplastic cells, and CDX2 suggesting a gastrointestinal origin (Figure 3). The findings were consistent with
a limited-stage ESCC. Unfortunately, during the course of her inpatient workup, her respiratory status
further declined, secondary to her generalized weakness, and she was intubated. Multiple attempts to wean
the patient off ventilation were unsuccessful owing to her respiratory failure, which was deemed secondary
to neuromuscular weakness. Later, a tracheostomy was performed due to ongoing ventilator dependence.
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FIGURE 2: PET scan (1) and anteroposterior CT of the abdomen and
pelvis (2) showing inflammation and increased uptake in the duodenum

FIGURE 3: Synaptophysin immunostaining (1) and H&E immunostaining
(2)
Images courtesy of Michael Naski.

Intravenous immunoglobulin (IVIg), plasmapheresis, and rituximab were administered, with no appreciable
symptom improvement. No apparent side effects were noted from the patient's treatments, as monitored by
daily vitals and labwork. A Whipple procedure (also known as a pancreaticoduodenectomy) was
recommended by surgical oncology; however, surgical risk related to recent rituximab and tenuous
respiratory function barred operation. A consensus multidisciplinary decision was made in favor of treating
the patient with carboplatin and etoposide in lieu of surgery.

Despite the administration of chemotherapy over the next two months, repeat CT scans and endoscopy did
not show improvement in the patient's ulceration (Figure 4). A continuing infiltrative mass in the duodenal
bulb was appreciated on repeat endoscopy, with a noted deep circumferential ulceration with active oozing
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of blood (Figures 5-6). A repeat MRI of the brain later in the course did show improvement in the
hyperintensity in the right lateral frontal lobe, thought to be a sign of a positive response to therapies
(Figure 1). Unfortunately, no appreciable neurologic improvement was observed, and the patient remained
ventilator-dependent. Further neurodiagnostic testing was also deferred due to clinical symptoms not
improving despite treatment. The patient was deemed to have a low chance of meaningful recovery from an
oncological standpoint. After extensive goals of care discussion, the patient ultimately decided to pursue
comfort measures.

FIGURE 4: Anteroposterior CT of the abdomen and pelvis after five
weeks of chemotherapy sessions
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FIGURE 5: Images from post-chemotherapy endoscopy of gastric
antrum and cardia
 Images courtesy of Kenneth Lown.

FIGURE 6: Further images from post-chemotherapy endoscopy, with re-
demonstration of duodenal ulcerated mass
Images courtesy of Kenneth Lown.

Discussion
ESCC of the duodenum is a rare carcinoma for which there is sparse treatment data. The first documented
case of an ESCC of the duodenum was by Swanson et al., upon postmortem evaluation of a patient who had
metastatic carcinoma of the liver [8]. ESCCs of the duodenum are known to have similarities with their
pulmonary counterparts, including an aggressive pattern and early metastasis [9]. Thus, the treatment of
ESCCs parallels that of SCC of the lung with platinum-based chemotherapy [10]. Past cases have highlighted
varying outcomes with treatment - a poorly-differentiated duodenal NET which also presented with
paraneoplastic neurologic symptoms, had a partial response to platinum-based chemotherapy, and two
cases of small bowel NET presenting as paraneoplastic myasthenia gravis responded to treatment with
pyridostigmine and octreotide [11,12].

In terms of surgical treatments, resection or tumor excision has been studied more extensively in NETs,
ranging from local excision to Whipple procedures [13,14]. The vast majority of NETs are non-functional
tumors, and thus prognosis after treatment is generally favorable. There is comparatively fewer data on the
resection of duodenal NECs (including ESCCs), likely due to more advanced disease on presentation [15,16].
Prognosis is generally worse than resection of NETs and dependent on the severity at onset as well as the
staging of cancer. 

For this patient, the recommendations for treatment were unfortunately not based on widely available data
and unfortunately did not result in beneficial outcomes in the treatment of symptoms or disease course. The
treatments considered have shown benefits for adjacent diseases, however (especially SCC of the lung, and
NETs as well as NECs), and thus there was a reasonable expectation of some treatment efficacy. This was
ameliorated, however, by the timing of the treatments in the patient's disease course; immunotherapy and
chemotherapy were administered after the patient had become debilitated and ventilator-dependent, and
surgical resection was deferred due to too much operative risk, also owing to the patient's severe clinical
status. 

Conclusions
For our patient, the presentation of encephalomyelitis was a diagnostic challenge, with some noted
limitations and strengths. Typically, most NETs and NECs will present only with GI symptoms, including
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melena, hematochezia, and increased gastric acid leading to duodenal ulceration. A limitation, in this case,
was not initially considering a paraneoplastic process, which was influenced by an unremarkable initial
biopsy. This was likely due to paraneoplastic syndromes appearing well before the malignancy was apparent.
Furthermore, an early CT of the chest was not suggestive of SCC of the lung. There was also a limitation in
the presence of established guidelines for treatment, as there was no initial consensus regarding the
preferred treatment for this patient's ESCC of the small bowel. Ultimately, guidelines for adjacent diseases
were referenced with recommendations for surgical resection per prior management of NETs and NECs of
the small bowel, chemotherapy as per SCC of the lung, and immunotherapy as per previous paraneoplastic
syndromes secondary to neuroendocrine tumors. The case was not without some strengths either, as the
biopsy of the duodenal ulceration was strongly indicative of an ESCC, aiding in diagnostic certainty. This
served as an anchor in the patient's later disease course, allowing treatment teams to move forward with
their recommendations for treatment. Lastly, there was a strong interdisciplinary approach to the patient's
care in terms of both diagnosis and treatment. Provider teams from specialties involved in the patient's
care did recognize the rarity of the disease, the lack of established guidelines, and the severity of the
patient's course, and collaborated extensively to still deliver the best standard of care.

The patient's clinical course spanned about a year, initially presenting with mild paresthesia and
hematemesis, ending with ventilator dependence and severe generalized weakness. A multitude of
treatments was all, unfortunately, without efficacy. Resection was not attempted, given the surgical risk and
uncertainties of metastasis and neurologic recovery. ESCC of the small bowel is a rare disease and should be
considered whenever paraneoplastic encephalomyelitis is suspected. Additionally, more research is needed
into specific treatments for ESCC. This patient endured a period of diagnostic uncertainty and severe clinical
symptoms, for which there may have been a different clinical course if ESCC had been deemed a prominent
differential early on. For future patients with this illness, a different, perhaps more beneficial outcome is
easier to imagine with earlier detection and better guidelines for treatment.
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