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Abstract N\
Rationale: Guillain-Barré Syndrome (GBS) as a paraneoplastic manifestation of small cell lung cancer has been published several |

times, while paraneoplastic GBS accompanied by pulmonary adenocarcinoma is rare.

Patient concerns: An 80-year-old male was hospitalized with a 2-week history of fever and 10-day history of progressive
ascending muscle weakness in the legs and arms. The patient felt weakness in legs at first when he was still able to move around, but
the symptoms gradually progressed to the arms. At the time of office visit, he could no longer walk or hold up objects, and had absent
deep-tendon reflexes as well as weakened left lung breath sounds.

Diagnoses: Confirmed by the Cerebrospinal fluid (CSF) and electromyography examination, the patient was originally admitted into
our hospital for GBS. However, radiology and histological examination revealed pulmonary adenocarcinoma. He was relatively old
and confirmed to have pulmonary adenocarcinoma with simultaneously detected GBS, so was considered to be a paraneoplastic
syndrome, rather than pure GBS.

Interventions: The patient was treated with methylprednisolone at 80 mg Qd for 10 consecutive days, which resulted in
improvement in arms, then tapering to lower doses for 3 months.

Outcomes: The patient showed temporary relief until relapse 6 months later, when the patient gave up treatment.

Lessons: To our knowledge, this is the first case of pulmonary adenocarcinoma that was diagnosed based on Guillain-Barré-like
syndrome, which is very difficult to diagnose and treat. We suggest that elderly patients with GBS should not be considered as simple
GBS and should be thoroughly examined to exclude systemic diseases, especially paraneoplastic neurological syndromes. In
addition, the elderly should be screened regularly for tumor markers.

Abbreviations: ANA = antinuclear antibody, CD = cluster of differentiation, CEA = carcinoembryonic antigen, CSF =
cerebrospinal fluid, CT = computed tomography, CYFRA = cytokeratin fragment, GBS = Guillain-Barré syndrome, GM1 =
ganglioside M1, MRC = Medical Research Council, NSE = neuron-specific enolase, PNS = paraneoplastic neurological syndromes,

SCLC = small cell lung cancer.
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1. Introduction

Paraneoplastic neurological syndromes (PNS) are neurological
diseases related to long-term effects of cancer, not caused by the
tumor itself or its metastasis, infection, ischemia, or metabolic
disorders. They can affect the central nervous system, peripheral
nervous system, neuromuscular junction, or muscle, leading to
various neurological symptoms.!'! PNS are relatively common
among all cancer patients, with an incident rate <1%,”! and are
more frequently associated with lung cancer.®! Among lung cancer
patients, up to 3% to 5% of patients with small cell lung cancer
(SCLC) are associated with PNS."! But PNS rarely occur in
adenocarcinoma, and even less frequently involves the peripheral
nerve. To our knowledge, Guillain-Barré syndrome (GBS) as a
paraneoplastic manifestation of SCLC has been published 7 times
previously,”! yet there is no report on pulmonary adenocarcinoma
GBS. Therefore, we present the first case of pulmonary adenocarci-
noma that was diagnosed based on Guillain—Barré-like syndrome.

2. Case presentation

An 80-year-old male presented with a 2-week history of fever and
10-day history of a progressive ascending muscle weakness in the


mailto:liumin1968@yeah.net
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
http://dx.doi.org/10.1097/MD.0000000000010737

Wang et al. Medicine (2018) 97:21

legs and arms. He had smoked 20 cigarettes per day for 55 years.
There was a medical history of hypertension. He had a fever and
started to cough 2 weeks prior to visit, and took common cold
medications on his own. In the past 10 days, the patient felt
weakness in legs in the beginning when he was still able to move
around. However, his status worsened. He experienced increas-
ing difficulty walking upstairs, standing up, and sitting down.
Three days ago, symptoms gradually showed up in the arms,
which could not move with ease. At the time of office visit, he
could no longer walk or hold up objects.

The physical examination revealed paralysis of the arms and
legs (Medical Research Council [MRC] grade 2) with absent
deep-tendon reflexes. Sensory examination including light touch,
pinprick, vibration, and joint position were all normal. The left
lung breath sounds were weakened. His blood pressure was 180/
100 mm Hg. The patient reported no difficulty with defecation or
urination, but significant weight loss of approximately 3 kg over
the last 2 months.

Routine laboratory data showed that urinalysis and fecal tests
were normal; levels of autoantibodies such as extractable nuclear
antibody spectrum, antiphospholipid antibodies, and antineu-
trophil cytoplasmic antibodies were normal; blood routine
showed a leukocyte level of 20.55x 10°/L, and neutrophil
percentage of 88.70; C-reactive protein (70.74mg/L) and
erythrocyte sedimentation rate (60mm/h) were increased;
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antinuclear antibodies (ANAs, titer: 1:10,000) were positive;
tumor marker examination indicated that carcinoembryonic
antigen (CEA, 16.75ng/mL), neuron-specific enolase (NSE,
28.45ng/mL), and cytokeratin 19 fragment (CYFRA21-1,
73.96 ng/mL) were elevated; a lumbar puncture showed elevated
protein content (1207.00 mg/L), with normal cell count, glucose
and chloride levels, and without abnormalities in microbiological
cultures or cytology; and the antiganglioside M1 (GM1) IgG
antibodies in cerebrospinal fluid (CSF) was positive.

Electromyography examination revealed a significant slow-
down of motor nerve conduction velocity in upper and lower
extremities, notably decreased amplitude. Nerve conduction
studies showed normal sensory studies in the upper and lower
extremities, except for the superficial peroneal nerve where the
value was undetectable. The left median nerve had prolonged F
wave, while the left ulnar nerve, peroneal nerve, and tibial nerve F
wave cannot be measured. Spontaneous potential was seen in the
legs and arms with reduced recruitment, which suggested severe
peripheral nerve demyelination (Table 1). The results for repeated
electrical stimulation including low frequency attenuation and
high frequency incremental tests were both negative.

Cerebral magnetic resonance imaging was unremarkable.
Thoracic enhanced computed tomography (CT) scan revealed a
large mass in the inferior lobe of the left lung; lobulation and
spiculation sign were observed in the margin (Fig. 1) that

Electromyography examination results.

Motor conduction velocity

Nerve Stimulation (lead) points Lateral, ms Amplitude, mV Duration, ms Velocity, m/s
Left, axillaris Erb-deltoid 4.68 0.74 19.7
Right, axillaris Erb-deltoid 5.44 0.54 1.7
Left, medianus Wrist-APB 418 1.95 13.2

Elbow-wrist 9.52 0.4 194 375
Right, medianus Wrist-APB 424 0.89 1.5

Elbow-wrist 9.52 0.53 20.8 37.9
Left, ulnaris Wrist-ADM 3.54 0.85 —

Ab.elbow-wrist 9.56 0.36 333 40.7
Right, ulnaris Wrist-ADM 4.7 0.43 12.9

Ab.elbow-wrist 9.67 0.16 22.8 46.3
Left, radialis Forearm-EDC 1.96 0.65 27.3

Ab.elbow-forearm 4.6 0.77 27.3 4.7
Left, peroneus Ankle-EDB 4.56 1.82 12.5

Bl.knee-ankle 15.3 1.37 28.3 33.5

Sensory conduction velocity
Nerve Stimulation (lead) points Lateral, ms Amplitude, mV Distance, mm Velocity, m/s
Left, medianus Wrist-Dig | 2.58 8.6 130 50.4
Wrist-Dig Il 2.94 1.3 160 54.4
Left, peroneus superficial Calf-Med.Dor.Cutan — — Undetectable
Left, radialis ELP tenton-wrist 2.1 11.8 115 54.8
Left, suralis Mid lower leg.Malleolus 3.34 14.9 160 47.9
Left, ulnaris Dig V-wrist 3.14 8.6 150 47.8
Dig V-elbow 7.19 1.98 390 54.2
F-wave
Lateral, ms F% Lateral (M-Lat), ms

F-wave F min F max F mean
Left, medianus, wrist-APB 35.6 36.6 36.2 100 3.2
Left, peroneus, ankle-EDB — — — Undetectable 54
Left, tibialis, ankle-Abd hal — — — Undetectable 7.8
Left, ulnaris, wrist-ADM — — — Undetectable 57

ADM = abductor digiti minimi, APB=abductor pollicis brevis, EDB =extensor digitorum brevis, EDC = extensor digitorum communis, ELP =extensor longus pollicis.
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Figure 1. The patient’s imaging and pathological findings. Thoracic enhanced computed tomography scan (1, 2). Positron emission tomography-computed

tomography imaging (3, 4).

consistent with lung cancer performance. Furthermore, the
whole-body positron emission tomography-CT imaging indicat-
ed a 69 x 88 mm soft tissue density lumps with fluorodeoxyglu-
cose uptake (maximum standardized uptake value 10.1) in the
left inferior lobe without any other abnormal fluorodeoxyglucose
uptake (Fig. 1). The CT-guided percutaneous pulmonary biopsy
confirmed the diagnosis of poorly differentiated adenocarcino-
ma. Microscopic examination revealed an infiltrating tubulo-
glandular proliferation of the tumor, and the tumor cell nucleus
was prominent with hyperchromatism, pleomorphism, and
pathological mitotic figures. Immunohistochemical staining
indicated that the tumor cells were positive for NapsinA, thyroid
transcription factor-1, and cytokeratin, but negative for
synaptophysin, cluster of differentiation (CD)56, and p63, along
with a negative expression of anaplastic lymphoma kinase
(Fig. 2).

Based on the test results and clinical manifestation, the final
diagnosis was “pulmonary adenocarcinoma and paraneoplastic
GBS.” He was treated with methylprednisolone at 80 mg Qd for
10 consecutive days, which only resulted in improvement in arms
(MRC grade 4), and the symptoms of the legs did not improve
(MRC grade 2). The dose was then adjusted to 40mg Qd for
another 10 consecutive days, followed by oral prednisone 10 mg
Qd for 3 months. Given his age and poor general condition,
although there was no metastasis, the patient and his family
members still chose to discharged from hospital automatically
without any surgery or chemotherapy. A follow up was
performed 3 months after his discharge, and his symptoms did
not worsen. However, the patient experienced systemic weakness
again after 6 months; he became completely bedridden and gave
up re-admission treatment (Table 2).

3. Discussion

GBS is an acute immune-mediated peripheral nerve dysfunction
that is usually provoked by an antecedent infection, such as
Campylobacter jejunitis or influenza, which was characterized by
ascending motor weakness of the extremities that can ascend to
the diaphragm, up to 20% of patients develop severe disability
and approximately 5% die.l®! In this case, the patient exhibited
progressive bilateral and relatively symmetric weakness of the
limbs, elevated protein and anti-GM 1 IgG antibodies in CSF, and
peripheral nerve severe demyelination, which fulfilled the criteria
for GBS.I”! Paraneoplastic peripheral neuropathy main lesions is
subacute sensory neuropathy. And sensory motor neuropathy,
such as GBS, is less frequently observed.!®! Graus et al’®! suggested
a diagnostic criteria for PNS: the presence of cancer, the classical
syndrome, and well characterized onconeural antibody. In this
case, despite the absence of onconeural antibodies, our patient
was relatively old and confirmed to have pulmonary adenocarci-
noma with simultaneously detected GBS, and so was considered
to be a paraneoplastic syndrome, rather than pure GBS.

The exact mechanism of PNS is not well known. PNS is
considered to involve an immune response, including severe
cross-immunoreaction directed at the tumor and peripheral
nerves.''% Our patient had definite pulmonary adenocarcinoma,
so the testing for onconeural antibodies was not carried out. After
all, not all patients have well characterized antibodies of PNS,
and patients with atypical syndromes or undetected cancer are
common.””! However, he exhibited a positive titer for anti-GM1
IgG antibodies. It may be associated with the immune disorder
caused by lung cancer. One research showed that gangliosides
may represent onconeural antigens in patients with PNS, whose
expression in neoplastic tissue may elicit autoimmune responses
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Figure 2. The patient’s pathological findings. HE staining showed an infiltrating tubuloglandular proliferation of the tumor, and the tumor cell nucleus was prominent
with hyperchromatism, pleomorphism, and pathological mitotic figures (A). Immunohistochemical staining indicated that the tumor cells were positive for NapsinA,
TTF-1, and CK, but negative for Syn, CD56, and p63, along with a negative expression of ALK (B-H). ALK=anaplastic lymphoma kinase, CD=cluster of
differentiation, CK=cytokeratin, HE =hematoxylin—eosin, Syn=synaptophysin, TTF-1=thyroid transcription factor-1.

Timeline of interventions and outcomes.

Dates

Dates

Relevant medical history and interventions

50 pack year smoking history, hypertension

Summaries from initial
and follow-up visits

Main diagnostic testing

Main interventions

Main diagnostic findings

November 5, 2016

February 5, 2017

May 5, 2017

A 2-wk history of fever and 10-d
history of a progressive
ascending muscle weakness
in the legs and arms

Follow-up visits: Improvement in
arms (MRC grade 4) and the
symptoms of the legs did not
improve (MRC grade 2)

Follow-up visits: The patient
experienced systemic
weakness again, he became
completely bedridden and
gave up re-admission
treatment

November 5, 2016: Electromyography

examination

November 7, 2016: Thoracic
enhanced computed tomography; a
lumbar puncture

November 11, 2016: whole-body PET-
CT imaging

November 16, 2016: CT-guided
percutaneous pulmonary hiopsy

Methylprednisolone at 80mg Qd
for 10 consecutive days; 40
mg Qd for another 10
consecutive days

Oral prednisone 10mg Qd for 3
mo

November 7, 2016: Guillain—
Barré syndrome; lung cancer
November 16, 2016:
Paraneoplastic Guillain—Barré
syndrome; pulmonary
adenocarcinoma

CT=computed tomography, PET-CT =positron emission tomography-computed tomography, MRC = Medical Research Council.
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against neural structures."'! The reported case may support this
hypothesis.

Researchers have confirmed the presence of ANAs in patients
with malignant diseases several decades ago.['?! Large sample,
controlled studies of cancer patients’ serum and noncancer
subjects’, showed that ANAs were highly elevated in cancer
patients.”"3! Our patient presented a high ANA titers of 1:10,000;
we believed that the ANA may be related to lung cancer.
Although the clinical significance of cancer-associated positive
ANAs is known little, it seems that ANAs occur more frequently
in cancer patients with musculoskeletal symptoms and connective
tissue paraneoplastic syndromes.['3! According to this case, for
patients with positive ANA results, unless there is evidence for
connective tissue disease, the association with PNS should be
considered.

CEA and CYFRA are considered as reliable markers of
chemotherapy for non-SCLC."*! Both CEA and CYFRA levels
increased in our patient. However, NSE—the most valuable
serum tumor marker for SCLC patients—also increased in this
case. Therefore, further studies are required to determine the
significance of NSE.

There are 2 current, nonspecific approaches to manage PNS,
treating the potential tumor to remove antigen source and
inhibiting the immune response.' Timely and effective
treatment of primary tumors is the best way to stabilize PNS.
And immunoregulation by corticosteroid, immunosuppressant,
anti-CD20 monoclonal antibodies, intravenous immunoglobu-
lin, and plasma exchange constitutes an important part of the
treatment.!"! In this case, the patient gave up surgery and
chemotherapy. Notably, treatment with methylprednisolone was
effective, which further supported the immunological cause.

In conclusion, we herein report the first case of an 80-year-old
man who developed pulmonary adenocarcinoma GBS, which is
very difficult to diagnose and treat. We suggest that elderly
patients with GBS should not be considered as simple GBS and
should be thoroughly examined to exclude systemic diseases,
especially PNS. In addition, the elderly should be screened
regularly for tumor markers. Further studies into the PNS
mechanisms regulating the immune response are warranted.
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