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Paraneoplastic Neurologic Syndrome: Three Case Reports
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Abstract
Paraneoplastic neurologic syndromes are a group of rare disorders that are triggered by an abnormal immune system response to a neoplasm.
Paraneoplastic cerebellar degeneration, paraneoplastic limbic encephalitis and Guillain-Barre Syndrome are included by this group of disorders. In
this case report, it was aimed to increase our knowledge about these rare syndromes by investigating three different patients with paraneoplastic
neurologic syndrome after small cell lung cancer, immature teratoma and nodular sclerosing Hodgkin’s lymphoma.
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Introduction

Case Reports

Paraneoplastic neurological syndrome (PNS) is a rare neurological disorder that is triggered by an abnormal immune system
reaction that develops as a response to malignancies. It often
affects middle-aged and elderly people. It is mostly observed in
patients with lung, ovary, lymphatic system, and breast cancers.
Neurological symptoms usually develop before the diagnosis
of tumor within days and weeks. The symptoms observed in
these syndromes include gait disturbance, dysphagia, decreased
muscle tone, fine motor coordination, decreased speech intelligibility, memory loss, visual problems, sensory deficits, dizziness,
and epileptic seizures (1).
This study aims to present three different cases with PNS in
order to emphasize the necessity of considering PNS in patients
who have not yet been diagnosed despite having neurological
symptoms and findings. The early detection of PNS can enable
both early diagnosis and the treatment of malignancies and the
early initiation of rehabilitation process.

Case 1
A 62-year-old male patient was admitted to our hospital
with the complaints of weakness in the left lower extremity
and speech disorder. It was learned from the medical history
of the patient that his complaint of weakness had suddenly
occurred, and speech disorder had developed after 2-3 days.
The patient had a history of a transient ischemic attack that
had healed without any sequela; he smoked two packs of cigarettes per day for 25 years. In the physical examination, he had
atatic gait and speech. The muscle strengths of the dorsiflexor
and plantar flexor in the left ankle were found to be 2/5 in the
muscle strength evaluation. His sensory examination was normal. A mild decrease was detected in the deep tendon reflexes
of the left lower extremity. There was bilateral dysmetria. His
cranial nerve examination was normal. In the laboratory examinations, complete blood count, routine biochemical tests, and
urine test results were also normal. No pathology was detected
in the cranial magnetic resonance imaging (MRI) and computed
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tomography (CT) of the patient, and the examination of cerebrospinal fluid (CSF) was normal. No pathology of nerve root
or second motor neuron involvement was found in the electrophysiological examination and MRI of the lumbar region,
which were performed for determining the reason of muscle
strength loss in the lower extremity. Severe vomiting and difficulty in swallowing were observed after that. The patient had no
complaint regarding his respiratory system; however, the chest
radiography, which was taken for control, revealed a 3 x 5 cm
mass in the right middle lobe. We suspected paraneoplastic cerebellar degeneration (PCD) in the case; because biopsy taken
from the mass lesion revealed small cell lung cancer (SCLC),
gait ataxia, dysarthria, and dysmetria were present and there
was no other pathology which can explain this clinic. Anti-Yo
test, which was performed for paraneoplastic antibody panel,
was negative. Five chemotherapy sessions and 15 radiotherapy
sessions were planned by the departments of medical oncology and radiation oncology clinics. During this period, the gait
ataxia of the patient became more evident, his dysphagia increased, and percutaneous endoscopic gastrostomy was placed
because of an aspiration that had developed. The patient, was
also administered five plasmapheresis sessions, and he then
underwent physical therapy and rehabilitation program. After
the administration of plasmapheresis, healing was first observed
in swallowing functions. The patient, who had short-distance
ambulation with maximal support because of apparent ataxia
before the physical therapy and rehabilitation program, started
to walk long distance with a double tripod following balance,
coordination, and gait exercises. Dysarthria was reduced with
oro-motor strengthening exercises, and his speech became
more understandable. In the control examination performed in
the second month after the treatment program, it was observed
that the patient could walk long distance with a double tripod,
ataxic gait was almost completely improved, and his speech was
more fluent and rapid.
Case 2
A 13-year-old female patient visited our hospital with the
complaint of weakness in the left foot. It was learned from her
history that her complaints had first started with mild amnesia,
difficulty in focusing on something, and quickly getting tired.
Approximately 2-3 months later, visual hallucinations, fever,
headache, and crying attacks had suddenly occurred, and after
one day, motor aphasia followed by nausea–vomiting, agitation, and inappropriate behaviors had developed in the patient.
Immediately afterward, cardiac arrest had developed during a
complex generalized seizure. The patient was admitted to the
intensive care unit after resuscitation. In the chest radiography
of the patient, a mass had been detected in the right lung, and
a view that was consistent with limbic encephalitis had been
observed in the brain MR imaging. In the immunological examination, anti-N-methyl D-aspartate (NMDA) receptor antibody
had been found to be positive, and her she was diagnosed as
anti-NMDA receptor-positive paraneoplastic limbic encephalitis
(PLE). Viral encephalitis, metastasis, ischemic or hemorrhagic
cerebrovascular diseases that could cause the existing findings,

and toxic and metabolic pictures were ruled out on the basis of
laboratory and imaging techniques. A 16 x 14 cm mass in the
right lung was excised by thoracic surgery department, and the
pathological diagnosis was immature teratoma. Because of this
diagnosis, were administered plasmapheresis and intravenous
immunoglobulin (IVIG) treatments. Approximately 1 month
after the mass excision, the patient begun to regain her consciousness. Her motor aphasia begun to resolve, and she could
speak English and French, which she had previously known;
furthermore, she started to speak Turkish in a few days. After
her consciousness level had returned to normal, she was able
to walk with small steps with the help of a walker, and thus, she
was discharged. After discharge, she visited our hospital, and on
examination, the strengths of her left knee flexors were 2/5 and
the strengths of the ankle dorsiflexor and plantar flexors were
1/5. She had middle-distance ambulation, and her knee flexion during gait was insufficient. Electromyography examination
revealed moderate–severe sciatic nerve lesion, and the patient
used an ankle–foot orthosis (AFO). She underwent physical therapy and rehabilitation program. In the control examination that
was performed after treatment, it was observed that the muscle
strengths of the knee flexor and ankle plantar flexor and ankle
dorsiflexor increased to 3/5 and 2/5, respectively. Furthermore,
it was observed that she could perform heel strike while walking
with an AFO, and she could independently walk long distance.
Paraneoplastic neurological findings completely healed during
the follow-up period; however, her isolated sciatic nerve lesion
persisted, suggesting that the nerve lesion was probably associated with an intramuscular injection performed under intensive
care conditions.
Case 3
A 53-year-old male patient was admitted to our clinic with
the complaints of numbness and tingling sensation in the fingertips of both hands, which had started 4-5 days ago. According to his medical history, there was no specific finding except
smoking for 35 years. In his physical examination, decreased
deep tendon reflex in the upper extremity, mild bilateral dysdiadochokinesia, and dysmetria were detected. However, no
pathological reflex was observed. His swallowing and speaking
were normal. In the ultrasonographic examination that was performed because swelling was detected during the neck examination, multiple lymph nodes with echogenic hilus, the largest
of which was 34 x 17 mm in size, were observed adjacent to
the right jugular vein in the infra-auricular region and supraclavicular posterior cervical region. The result of the first biopsy
performed for the mass lesion was reported to be reactive lymphoid hyperplasia. Muscle strength loss in both lower and upper extremities, gait disturbance, and balance disorder were also
added to the existent findings of the patient during this period.
No pathological finding was found in his brain MRI. In the electromyographic examination, denervation potentials in the cervicothoracic and lumbosacral segments as well as mixed-type
sensorimotor polyneuropathy were detected. In CSF evaluation,
it was revealed that protein level apparently increased, and the
cell count was normal. While our case was evaluated as a Guil-
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lain–Barre syndrome (GBS) on the basis of these findings, infectious pathologies that could lead to this clinical picture were
ruled out during laboratory examination. After five IVIG therapy
sessions administered by the neurology department, the complaint of gait disturbance was slightly reduced, and the patient
could able to walk short-distance with a walker. Considering the
etiology, biopsy was performed on the neck mass for the second
time. After pathological examination, the diagnosis of nodular
sclerosis Hodgkin lymphoma was established, and it was determined that GBS paraneoplastically occured. On the basis of
this diagnosis, nine chemotherapy sessions and 15 radiotherapy
sessions were administered to our patient, and then, physical
therapy and rehabilitation program was initiated. The patient
used a walker to ambulate long distance with the help of walking, balance, and strengthening exercises. His sitting balance
improved from moderate to good level.

Discussion
PNS which can affect some areas of the nervous system
from the cerebral cortex to the neuromuscular junction and the
muscle, is a rare clinic. However, it is important because it appears before cancer is diagnosed or when cancer is very small
and can be treated. While neurological symptoms develop as
the first signs of tumor in 70% of PNS cases (2), and tumor can
be detected in approximately 70%–80% of these cases during
the initial evaluation (3).
Today, it is believed that most PNS occur because of the immune response that develops against neural proteins expressed
by a tumor (4). The detection of some antibodies in CSF evaluations of patients supports immune-mediated pathogenesis (5).
Furthermore, PNS can be caused by some other non-immune
reasons apart from this mechanism. The formation of metabolic abnormalities through hormones and/or cytokines released
from a tumor (antidiuretic hormone-induced hyponatremia, hypoglycemia associated with insulin-like growth factor, etc.), the
competition between a tumor and the nervous system for a specific substrate (tryptophan in carcinoid tumors), and the effect
of immunoglobulins released from a tumor on the peripheral
nervous system (such as sensorimotor peripheral neuropathy in
Waldenstrom macroglobulinemia) are among these reasons (2).
Autoantibodies that occur in PNS develop against the surface antigens or intracellular components of the nervous system
cells. These antibodies are divided into two groups: well characterized and partially characterized. While well-characterized
paraneoplastic antibodies are definitely associated with PNS and
they are defined in many cases by a lot of researchers, partially
characterized antibodies, the definite target of which is unknown, are demonstrated in a few cases (4).
PCD is among the most frequent paraneoplastic syndromes.
They often appear with gynecological cancers, breast cancer,
SCLC, and Hodgkin lymphoma (6, 7). Before neurological deficits, prodromal complaints, such as dizziness, nausea, vomiting,
and flu-like symptoms, can be observed (8). Following these
symptoms, ataxic gait, dysarthria, dysphagia, and diplopia can
develop. Blurred vision, oscillopsia, and transient opsoclonus
can appear in some patients (7, 9, 10). The result of MRI in early
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stage is often normal in most patients. While transient diffuse
cerebellar expansion or increased cortico-meningeal distance
can develop in some patients (11), cerebellar atrophy can be
observed in MRI over time.
Antibodies related to cerebellar degeneration include AntiYo, Anti-Tr, Anti-Hu, Anti-Ma2, and Anti-Ri (5). Among these antibodies, Anti-Yo (Purkinje cell antibody type-1) and Anti-Tr are
well-characterized antibodies for PSD.
The sudden onset of cerebellar dysfunction symptoms, history of smoking, the absence of apparent risk factors except
transient ischemic attack, diagnosis of SCLC, and absence of
any other clinical picture that could explain the clinical signs
and findings after all examinations, including cranial MRI and
CT, suggested the diagnosis of PCD in our first case. Because the
diagnosis of cancer accompanying classical syndrome findings
meets the definite PCD criteria (4), negative Anti-Yo antibody
did not rule out the diagnosis of PNS in our case. As in our case,
when symptoms and findings related to cerebellar activation
are encountered during rehabilitation practice, central nervous
system metastases, toxic and metabolic causes, alcoholism, and
vitamin deficiency should also be remembered.
Because PCD clinically affects the functional state of patient
notably, comprehensive rehabilitation procedures, including
speaking, swallowing, and occupational therapies, are required.
During this period, attention should be paid to aspiration risk,
appropriate nutrition method should be chosen, and gastrostomy should be used to provide nutrition when necessary (12).
Immunotherapy is frequently used in treatments, but its remarkable effects on the results of a disease should be discussed.
In the PSD case series of Shams’ili et al. (6), it was reported that
immunotherapy and anti-tumor treatments did not affect the
functional results of the disease. However, there are some studies reporting that immunotherapy is effective (13, 14). In our
case, it was revealed that chemotherapy, radiotherapy, and immunotherapy before the rehabilitation process provided positive
contributions to the functional results of the patient.
Prominent findings of paraneoplastic and autoimmune limbic encephalitis are recent memory loss, changes in behaviors
and mood, and epileptic seizures (15, 16). In addition to these
findings, hyperthermia due to hypothalamic dysfunction, somnolence, and endocrine disorders can also develop. Although it
has been reported in many case series that PLE mostly affects
adult patients, there are also some studies demonstrating that
adolescents and children can also undergo limbic encephalitis
(17). The study conducted by Haberlandt et al. (17) with 10
patients with PLE, whose ages varied between 3 and 17 years
and who were from three different centers in Europe, and our
second case, who was 13 years old, support that PLE can also
develop in early ages.
PLE is often associated with lung (SCLC), seminoma, and
other testicular tumors, thymoma, Hodgkin lymphoma, or ovarian teratomas (15). The development of PLE because of mediastinal teratoma is rare. Two case reports on paraneoplastic
encephalitis secondary to mature mediastinal teratoma, which
were conducted by Kawahara et al. (18) and Strover et al. (19),
are available. In our case, the development of PLE because of
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immature mediastinal teratoma is remarkable.
The demonstration of epileptic activity in electroencephalographic examination and unilateral or bilateral temporal lobe
activation in MR, CSF, and autoantibody examinations are necessary for the diagnosis of PLE. In the evaluation of the clinical
picture of the second case, it is noticed that the diagnosis of
cancer was rapidly established in the patient and the diagnosis
of PLE was supported by increased bilateral hippocampal signal and anti-NMDA positivity. In the second case, tumor excision surgery performed at early stage, plasmapheresis, and IVIG
therapies enabled the early initiation of the rehabilitation process and contributed more to the quality of life compared with
the other two cases. Although epileptic seizures occurred in the
acute periods of the disease in these cases, it must be kept in
mind that they can develop during rehabilitation process, and
thus, must be treated with antiepileptic drugs (20).
GBS includes an acute immune-mediated polyneuropathies
that often appears following an infection. It is considered that
both humoral and cellular immunity play a role in the development of the disease (21, 22). GBS mostly develops secondary to
the respiratory and gastrointestinal system infections or vaccination. However, there are also case reports demonstrating that
it accompanies cancer (23, 24). While the cancer type that is
associated to GBS more frequently is Hodgkin lymphoma (25,
26), its relationship with other cancer types is less known. Some
researchers emphasize that the development of GBS with cancer
is coincidental (27); however, in a study conducted by Vigliani
et al. (28), it was reported that cancer concurrently developed
with GBS or it developed following GBS in nine of 435 patients
with GBS, and it was stated that this relationship could not be
coincidental. Clinical findings in paraneoplastic GBS are not different from those in post-infectious GBS. Of patients, 80% can
walk in the first 6 months and 84% can independently walk
within 1 year. Approximately 5%–10% can remain dependent
on a ventilator, and late or incomplete recovery can be observed
(29). In 10% of cases, while GBS can demonstrate relapses,
plasma change applied in relapse treatment or the response of
patient to IVIG therapy can be partial or complete. In contrast,
in 2% cases, recurrent muscle strength loss can be observed in
association with the development of chronic inflammatory demyelinating polyradiculoneuropathy (30). As in our third case,
the response of the patient to IVIG therapy was incomplete. It is
believed that some other factors, such as the patient not having
got rid of the tumor because the mass associated with Hodgkin lymphoma was in an inoperative stage, the antigenic source
not having been completely eliminated, and the patient having undergone only chemotherapy and radiotherapy, affected
paraneoplastic GBS remission. Complications, such as deep vein
thrombosis, autonomic dysfunction, respiratory failure, immobilization hypocalcaemia, and decubitis, can develop particularly
in acute stages of GBS (31, 32). During the rehabilitation of our
case, the complications stated above were not observed, and
the rehabilitation process was not negatively affected.

Conclusion
If etiological diagnosis is unclear in patients presenting with
different neurological symptoms and findings, it should be considered that this clinical picture can be associated with PNS. It

should be kept in mind that neurological findings can occur
many months, even years, before the diagnosis of cancer. Furthermore, it should be understood that early detection of PNS is
important for the early treatment of tumor and early initiation of
rehabilitation through rapid diagnosis of tumor.
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