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        Abstract


        Paraneoplastic subacute sensory Denny-Brown neuronopathy affects the peripheral nervous system and commonly associated with small cell lung carcinoma and with other tumor types in 14.4% of cases.


        Presented is a case of 23, female with progressive numbness of extremities and ataxia. Investigations showed diffuse sensory neuronopathy and elevated CSF IgG on CSF studies. Paraneoplastic autoantibodies revealed negative results yet imaging showed an anterior mediastinal mass, which turned B-cell lymphoma on biopsy and staining.


        The recent diagnostic criteria for Sensory Neuronopathy (SNN) and Paraneoplastic Neurologic Disorders (PND) are detailed and discussed in conjunction with the clinical presentation of the patient. Of the few case reports of Lymphoma presenting as Sensory Neuronopathy, no paraneoplastic autoantibodies were detected, suggestive of possible new nosological autoantibody that is in play.
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        Introduction


        Paraneoplastic Neurologic Disorders (PND) is defined as remote, distal, non-invasive, non-metastatic effects of malignancy on the nervous system. It was said to be a rare occurrence affecting one per 10,000 patients [1,2]. Locally, in a study of Ngelangel, et al. there were only 8 cases of paraneoplastic syndromes out of 1205 malignancy admissions between years 1979-1983 in a tertiary hospital. No reports as to how many of these eight patients manifested with neurologic symptoms [3].


        In approximately 2/3 of cases, neurologic symptoms precede the diagnosis of malignancy by 6-12 months. Common tumors associated with PND includes small cell lung cancer (3-5%), thymomas (15-20%), and lymphomas (3-10%) [2]. PND has a very diverse clinical presentation, including central nervous system affectation such as encephalomyelitis, subacute cerebellar degeneration, opsoclonus-myoclonus; and, peripheral nervous system involvement like subacute sensory neuronopathy and chronic gastrointestinal pseudo-obstruction and neuromuscular junction/muscle and nerve root problem including Lambert-Easton myasthenic syndrome and Dermatomyositis.


        Subacute Sensory Neuronopathy (SNN) was first described by Denny-Brown in 1948 [4]. This was associated with bronchial carcinoma and in further studies, with autoantibodies specifically anti-Hu. SSN usually presents with asymmetric pain, paresthesia and dysesthesia type of numbness of the extremities. There is also a remarkable loss of proprioceptive sensibility resulting in pseudo-athetoid movements of the hands and severe instability on walking. The most frequent neoplastic finding associated with SNN is small oat cell lung cancer, but recent studies have shown that it is also seen among patients with breast cancer, ovarian cancer, sarcoma and Hodgkin's disease in 10-20% of cases [5,6].


        Lymphoma can affect various parts of the nervous system, but affects the peripheral nervous systems in 5% of cases. Half of the peripheral nervous system involvement is accounted for by Neurolymphomatosis, direct invasion of lymphoma cells into the peripheral nervous system. The remaining half explained by Paraneoplastic Neuropathy. This paper presents an atypical presentation of a rare condition, Denny-Brown Syndrome. It aims to document another case of association of Lymphoma and Sensory Neuronopathy, to review the recent diagnostic criteria for Paraneoplastic Neurologic Disorder, and Sensory Neuronopathy specifically.


        Case Report


        Clinical case


        A 23-year-old, right-handed, female, presented with a 5-month history of weakness and numbness of both hands. She then developed coarse, wing-beating tremors on the upper extremities, which was worse on the left than on the right. There were no reports of myalgia, muscle cramps, fasciculations, atrophy or dyskinesias. After a month, she had a gradually progressive numbness and weakness of bilateral lower extremities needing assistance in ambulation. Interval history revealed gradual evolution of coarse tremors to choreoathetoid movements, associated with worsening numbness and weakness of all extremities, difficulty handling objects and difficulty ambulating. Over the succeeding 6 months, there was an unintended weight loss of 15 kg. No fever, loss of appetite, abdominal pain, jaundice, behavioral changes were noted. There were no other constitutional symptoms like night sweats, chills, chest pain and easy fatigability suggestive of Lymphoma. She had no other co-morbidities and there was no note of any similar illness in the family. She denied any vices. No exposure to any chemicals, pesticides or toxins were reported. She previously worked as fish vendor in Palawan islands.


        On examination, she was noted to be cachectic with no jaundice, cervical lymphadenopathy, hepatosplenomegaly, no pallor, no trophic skin changes. Higher cortical function revealed astereognosis and a graphesthesia on bilateral hands. Cranial nerves were all intact, with note of relatively poor visual acuity on 20/70 on bilateral eyes with numbness on the gums and mild difficulty in swallowing, brought about by decreased sensation over the soft palate region.


        There was marked atrophy of the gluteal musculature but no fasciculations were noted. Choreoathetoid movements of the left arm and spontaneous clawing of fingers were seen. On manual muscle testing, she has hypotonic extremities but exhibited full range of motion against gravity and mild resistance on the right and full range of motion against gravity and very minimal resistance on the left. She had generalized hyporeflexia with no extensor toe sign nor clonus. The patient had dysmetria, which was more prominent on the left than the right but no other cerebellar signs were elicited.


        The patient had patchy sensory deficits on pinprick and light touch, with sparing of the truncal region. She also had impaired vibratory and position sense on all four extremities. She was able to maintain proper stance and standing posture but was unable to ambulate independently.


        The patient was referred to ophthalmology service for slit-lamp examination, which did not reveal any Kayser-Fleicher rings, or formation suggestive of copper deposits.


        Investigations


        Nerve conduction studies showed absent sensory potentials with preservation of the motor amplitude potentials and normal motor nerve conduction velocities (Table 1). Electromyogram resulted to unremarkable findings.


        
          Table 1: Electrophysiologic Examination: Nerve Conduction Velocity. View Table 1

        


        The patient was then suspected to have Paraneoplastic Neuropathy on the basis sensory neuropathy on clinical grounds and unintended weight loss. The sensory neuropathy was confirmed via electrophysiologic exam, thus, a search for a malignancy was done. Chest computerized tomography showed an anterior mediastinal mass (Figure 1 and Figure 2).


        
          [image: ] Figure 1: Chest radiograph.

          Widening of mediastinum, with fairly-defined lobulated homogenous convexity in the perihilar area (11.5 × 6.4 cm) was noted on Chest Radiograph. View Figure 1

        

        

        
          [image: ] Figure 2: Chest tomography with intravenous contrast. View Figure 2

        


        Ultrasound Guided Biopsy of the anterior mediastinal mass was done and it showed Atypical Lymphoid Proliferation on H & E stain (Figure 3). On Immunohistochemical staining, there was patchy membranous staining of the CD3 stain among the reactive thymocytes while there was prominent and diffuse staining of the CD20 (Figure 4), a profile compatible with a B-cell lymphoma.


        
          [image: ] Figure 3: Photomicrograph of biopsy and cell block on haematoxylin and eosin stains. View Figure 3

        

        

        
          [image: ] Figure 4: Photomicrography of biopsy under cd3 and cd20 immunohistochemical stains; a) Higher Magnification 400x, CD20 Staining highlighting B-cells; b) Higher Magnification 400x, CD3 Staining emphasizing thymocytes. View Figure 4

        


        Cerebrospinal Fluid (CSF) studies were done to rule out metastatic infiltration of the central nervous system, which showed RBC of 530, WBC 0, CSF glucose of 53% of serum, CSF protein normal at 46 mg/dL and elevated CSF IgG at 64.4 mg/L. Serial cytologic examination of CSF also revealed negative for malignant cells.


        Cranial magnetic resonance imaging with Gadolinium did not reveal any signal abnormalities on the basal ganglia and abnormal contrast enhancement on the leptomeninges, which are usually seen in Wilson’s Disease and Metastatic spread of malignancies respectively.


        Autoantibody testing was done at the Laboratori de Neuroimmunologia, Barcelona, Spain which showed negative for antibodies to cell surface neuronal antigens including NMDA, AMPA, GABA(B), mGluR1, and mGluR5 receptors. Antibodies to LGI1 and Caspr2 and the classic paraneoplastic antibodies: Anti-Hu, anti-Yo, anti-Ma, anti-CV2, anti-Amphiphysin and anti-Ri were not detected.


        Treatment and follow up


        The patient was treated with high-dose oral corticosteroids, Prednisone 1.5 mk/day with no marked improvement of her symptoms. Patient was apprised of her condition, and with plan of giving R-CHOP (Rituximab, Cyclophophamide, Doxorubicin, Vincristine and Prednisone) Regimen for 6 cycles. Despite the explanation of the medical team, patient opted not to push through with chemotherapy. Most recently, she was wheelchair-bound with fair sitting balance, able to stand with assistance, less athetoid movements of the upper extremities and still has severe sensory loss on light touch and pain, and markedly impaired position and vibration sense.


        Discussion


        Early recognition of PND may contribute to early diagnosis and treatment of underlying malignancy. It is significant to note PND early since it causes marked disability, more severe than that caused by the associated cancer. It is difficult to diagnose of PND requiring a triad of paraneoplastic presentation, malignancy work-up and autoantibody testing.


        Paraneoplastic presentation


        The aforementioned case is a Classic Paraneoplastic Neurologic Disorder, Sensory Neuronopathy (SNN). It is defined as primary degeneration of sensory neurons in dorsal root ganglia with underlying T-cell mediated immune response [7,8]. Camdessanche, et al. outlined a diagnostic criteria of SNN based on a case-control study involving 134 patients [9]. Using that criterion, this case falls under Probable SNN; with score of 12.7 for clinical presentation of diffuse, asymmetric sensory loss and ataxia of all limbs and nerve conduction studies consistent with SNN and diagnosis of malignancy within a 5-year period. To make the diagnosis of SNN definitive, biopsy of the dorsal root ganglia must demonstrate loss of ganglion cells and inflammatory infiltrates surrounding the dying cells.


        Malignancy


        In a study of 71 patients with PND, only twenty four percent (24%) were pure sensory neuronopathy. Among the cases of SNN, 60-73%, is associated with lung carcinoma and is associated with extrathoracic malignancy: gastrointestinal, breast, ovary and lymphoid organs in 10-15% of cases [5,6,10]. The malignancy work up for this case is consistent with a lymphoma, making it an atypical presentation of Denny-Brown Syndrome.


        Autoantibodies


        Many studies dwelt on the association of lung cancer and sensory neuronopathy wherein they found out that those patients had high titers of anti-Hu antibodies. Anti-Hu antibodies are proteins expressed mainly in the neuronal nucleus and cytoplasm of the central and peripheral nervous system, causing encephalitis and neuritis respectively [11]. Conversely, Dalmau, et al. documented that seventy seven percent (77%) of patient with elevated anti-Hu titers were found to have lung carcinoma [12]. There are also reports of association of the SNN with other autoantibodies like anti-CV2, anti-Amphiphysin and anti-Yo [10]. More importantly, SNN may be seronegative on all autoantibodies, occurring in 16% of cases. It signifies that negative result on an anti-neuronal antibody assay, does not rule out the possibility of paraneoplastic etiology [13,14].


        With classic presentation of sensory neuronopathy and confirmed lymphoma despite seronegative autoantibodies, this case is still considered as Definite Paraneoplastic Neurological Syndrome. Graus, et al. drafted an algorithm for the recommended diagnostic criteria of PND based on their published definition (Table 2) [15].


        
          Table 2: Diagnostic Criteria of Paraneoplastic Neurologic Disorders. View Table 2

        


        Edited from Graus, et al. recommended diagnostic criteria for Paraneoplastic Neurological Syndrome


        
          
            	

            	Paraneoplastic Neurologic Disorders
          


          
            	Classical Presentation

            	Non-Classical Presentation
          


          
            	Tumor (+)

            	Tumor (-)

            	Tumor (+)

            	Tumor (-)
          


          
            	Antibody (+)

            	Definite PND

            	Possible PND

            	Definite PND

            	Definite PND
          


          
            	Antibody (-)

            	Definite PND

            	Possible PND

            	Possible PND

            	Consider other etiology
          

        


        Locally, there are no cases of Definite PND involving the peripheral nervous system seen in publication. Most recent case report was that of Rosales, et al. [16]. where they discussed a case of 68-year-old diagnosed with breast cancer with motor neuropathy not attributable to metastatic spread. Following the recent recommendations, that case falls under Possible PND, since the presentation of motor neuropathy is not part of the Classic Paraneoplastic Syndrome.


        Upon review of publications with SSN and Lymphoma, there are only seven cases of Atypical Denny-Brown Syndrome in the literature (Table 3) [17-21]. The age ranges from 24 to 55, with very stereotypic presentation of subacute-chronic progressive disabling paresthesia and limb ataxia. On electrophysiologic exam, all of them show decreased to absent sensory potentials. No definite pattern on CSF findings noted, probably because its CSF characteristics vary depending on the time of illness with marked pleocytosis during early phase of disease and acellular pattern in the later phase [11]. CSF findings suggestive of Denny-Brown Syndrome, are the slight elevation of total protein and evidence of increase IgG synthesis. Two of the cases are negative for anti-neuronal antibodies, suggestive of a possible new nosological autoantibody that is in play for Lymphoma.


        
          Table 3: Summary table of Atypical Presentation of Denny Brown Syndrome. View Table 3

        


        In summary, with this additional case report of Lymphoma presenting as Sensory Neuronopathy, it can be inferred that there could be an undiscovered autoantibody produced by oncoantigens from Lymphoma. Close attention should be given to patients with lymphoma and other malignancies, since paraneoplastic neurological syndromes precede the diagnosis of malignancy in 60 percent of cases. Early detection of paraneoplastic neurological syndromes may be life-saving since it can pave the way in early diagnosis of malignancy.
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