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Abstract 

Objectives: In the current study, we proposed to investigate neurological manifestations in patients with 

hematolymphoid neoplasms in a tertiary care centre in Kolkata 

Materials and Methods: This was a prospective observational study from 1st February 2013 to 31
st
 

January 2015 among newly diagnosed 194 consecutive eligible cases of hematolymphoid neoplasms 

attending Institute of Hematology and Transfusion Medicine and/or Department of Neurology, Medical 

College and Hospital, Kolkata. All the patients were subjected to detailed clinical, biochemical, 

electrophysiological and radiological investigations. 

Results and Analysis: Overall 22% of total patients of hematolymphoid neoplasms with neurological 

manifestations had NM at presentation. 28%, 15% & 22% of patients with myeloma, leukemia, and 

lymphoma respectively had NM at presentation of their HN. Therapy related causes were more (78.8% of 

patients with neurological manifestations had therapy related complications) than directly disease related 

causes (28.8%) & indirectly disease related causes (24%). Various neurological manifestations were 

noted. Most common neurological manifestation in all groups was peripheral neuropathy (40% of total 

194 patients). 58.5%, 33.3%, 27.5% of patients with myeloma, leukemia, lymphoma respectively 

developed neuropathy. 

Conclusion: Hematolymphoid neoplasms affect both the central and peripheral nervous system and their 

manifestations can be varied. Most of the patients develop neurological manifestations only during and 

after therapy. Some patients also have neurological manifestations at presentation and these may be the 

sole presentation. Therapy leads to more neurological complications than other causes in patients with 

hematolymphoid neoplasms. Peripheral neuropathy is the commonest neurological manifestation in all 

groups and shows temporal relationship with therapy.  
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Introduction 

Hematolymphoid neoplasms or tumors of the 

hematopoietic and lymphoid tissues or 

haematopoietic and lymphoid malignancies are 

tumors that affect blood, bone marrow, and lymph 

nodes
[1,2]

. Hematolymphoid neoplasms like 

leukemia, lymphoma, plasma cell dyscrasias, can 

affect central and peripheral nervous systems in a 
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number of different ways, producing a wide range 

of neurological disturbances. These neurological 

manifestations are common in different 

hematolymphoid neoplasms leading to therapeutic 

challenges in many situations. Neurological 

symptoms may be caused by disease itself 

directly/indirectly or may be consequence of 

therapeutic side effects
[3,4]

. Nowadays relatively 

high survival rate among patients with 

hematolymphoid neoplasm has focused more 

interest on the side-effects of the therapy and the 

possible development of long-term sequel 

particularly neurological ones. In our country 

large scale study data regarding this field are not 

available. Hence this study was undertaken in 

patients attending a tertiary health care centre in 

Kolkata to investigate neurological manifestations 

in hematolymphoid neoplasms.  

 

Aims and Objectives 

In the current study, we proposed to investigate 

neurological manifestations in patients with 

hematolymphoid neoplasms in a tertiary care 

centre in Kolkata and set out to explore the 

incidence and distribution of neurological 

manifestations at presentation and during initial 

intensive management of neoplasms, and to 

determine causes of neurological disorder. 

  

Materials and Methods   

This was a prospective observational study from 

1st February 2013 to 31
st
 January 2015 among 

newly diagnosed 194 consecutive eligible cases of 

hematolymphoid neoplasms attending Institute of 

Hematology and Transfusion Medicine, Medical 

College and Hospital, Kolkata and/or Department 

of Neurology, Medical College and Hospital, 

Kolkata. The study variables were incidence and 

distribution of neurological manifestations and 

causes of neurological disorders – disease related, 

therapy related, unrelated to these. We included 

only clinically and laboratory confirmed cases of 

hematolymphoid neoplasms of either sex and aged 

between 2- 70 years and followed for 6 months. 

A pre-tested questionnaire was served to the 

chosen patients. Detailed histories of the patients 

were taken and a thorough clinical examination 

was done as per protocol and the findings were 

noted. Patient’s history taking& clinical exami-

nation were done at presentation, at 1 month, at 3 

months and 6 months after presentation. 

Relevant blood tests (haemoglobin, total count of 

leukocytes, differential count of leukocytes, 

platelet count, metabolic profile), Serum M-

protein (where indicated), 24 hours urinary M-

protein (where indicated), bone marrow 

examination, CSF study were done at our centre at 

0, 1, 3 and 6 months. Nerve conduction study of 

all 4 limbs were done in RMS NCS machine & 

Electroencephalography and relevant neuro-

imaging studies which included X-ray skull, 

Computed tomography scan of brain, Magnetic 

resonance imaging of brain and Magnetic 

resonance imaging of spine (1.5 tesla) were also 

done for each participant. 

 

Results and Analysis                                             

Total numbers of patients with hematolymphoid 

neoplasms (HN) recruited and followed up for 6 

months in our study were 194. Among them 

neurological manifestations (NM) were seen in 

104 (54%) cases. During study period total drop 

out cases were 37, number of death were 19. 

Those cases were excluded from study population.  

Among 194 cases, patients with plasma cell 

dyscrasias/myeloma were 65, patients with 

leukemia were 78 and patients with lymphoma 

were 51. 47 (72.3%) patients with myeloma, 

34(43.5%) patients with leukemia, and 23 (45%) 

patients with lymphoma developed NM. Among 

104 patients with NM, myeloma, leukemia, 

lymphoma constituted 45%, 33%, 22% 

respectively. Among 47 Myeloma patients with 

NM, 32 were male, female were 15. In 34 

leukemia patients with NM, male were 20, female 

were 14. In 23 lymphoma patients with NM, male 

were 13, rest 10 were female. (Table 1) 
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Table 1 Sex distribution of the patients of 

Hematolymphoid neoplasms with neurological 

manifestations 
Hematolymp
hoid 

neoplasms 

 
 

 

Total patients recruited 
& followed up-

194(100%) 

 

Patients with neurological 
manifestations-104(54%) 

 

Mal
e 

Fema
le 

Total Mal
e 

Fema
le 

Tot
al 

% 

Myeloma 38 27 65(45

%) 

32 15 47 72.

3 

Leukemia 
 

49 29 78(33
%) 

20 14 34 43.
5 

Lymphoma 27 24 51(22

%) 

13 10 23 45 

 

Regarding age group distribution of 104 patients 

with NM, major age group were 40- 59 yrs (35%), 

followed by 20-39 yrs (23%),<20 yrs &>60 yrs 

(21% each). Among patients with neurological 

manifestations(104), majority developed NM only 

during/after therapy (78%), followed by both at 

presentation and during/after therapy (16%), 6% 

of patients had NM during presentation without 

further features of new NM during follow up 

period. Overall 22% of total patients of 

hematolymphoid neoplasms with neurological 

manifestations had NM at presentation. 28%, 15% 

& 22% of patients with myeloma, leukemia, and 

lymphoma respectively had NM at presentation of 

their HN. 

Regarding presumed etiological background of 

neurological manifestations, therapy related 

causes were more (78.8% of patients with 

neurological manifestations had therapy related 

complications) than directly disease related causes 

(28.8%) & indirectly disease related causes 

(24%).  Myeloma, leukemia, lymphoma- in all 

groups, therapy related causes (83%, 85.3%, 

60.9% of patients with neurological 

manifestations respectively) were more than 

directly disease related (31.9%, 26.5%, 26.1% of 

patients with neurological manifestations 

respectively)& indirectly disease related (14.9%, 

26.5%, 39.1% of patients with neurological 

manifestations respectively)causes.  

Among total patients with myeloma (65), 

neurological manifestations seen were 38(58.4%) 

peripheral neuropathy, 10(15.4%) spinal-cord 

compression, 4(6%) myopathy, 2(3%) metabolic 

encephalopathy, 2(3%) seizures, 2(3%) osteo-

dural plasmacytoma leading to headache, 1(1.5%) 

stroke, 1(1.5%) cerebral venous sinus thrombosis , 

1(1.5%) papilloedema. 

Among 38 (58.4%) patients with peripheral 

neuropathy 1(1.5%) patient had demyelinating 

neuropathy, 2(3%) patients had carpal tunnel 

syndrome and rest 35 (53.8%) had length 

dependant axonal neuropathy. All myopathies 

(6%) were steroid induced. Among 2(3%) patients 

with metabolic encephalopathy, one had 

hyponatremia, rest had hypercalcemia. 2(3%) 

patients with seizure had generalised tonic clonic 

seizure. Spinal-cord compression only at presenta-

tion was seen in 9(13.8%) cases. (Table 2). 

Table-2  Neurological manifestations of myeloma 

 

Among total patients with leukemia (78), 

neurological manifestations were 26(33.3%) 

peripheral neuropathy (length dependant axonal 

neuropathy), 7(8.9%) infection related meningitis, 

4(5.1%) intracranial hemorrhage, 4(5.1%) 

leukemic meningitis, 3(3.8%) myopathy, 2(2.5%) 

metabolic encephalopathy, 1(1.3%) leukemic 

restrictive ophthalmopathy. All myopathies 

(3.8%) were steroid induced. Among 7 (8.9%) 

infection related meningitis cases 2 patients had 

viral meningitis, 2 patients had fungal meningitis, 

and rest 3 had pyogenic meningitis. Among 2 

(2.5%) patients with metabolic encephalopathy 

both had hyponatremia. Two patients with acute 

promyelocytic leukemia had intracranial 

hemorrhage at presentation of their HN and during 

/after therapy one patient with acute myeloid 

Neurological manifestation of 

myeloma (n=65) 

Frequency 

At 

presentation 

During/after 

therapy 

Total 

Spinal cord compression/ 

myeloradiculopathy 

9(13.8%) 1(1.5%) 10(15.4%) 

Osteo-dural plasmacytoma 

causing headache 

2(3%) 0 2(3%) 

Stroke 1(1.5%) 0 1(1.5%) 

Cerebral venous sinus 

thrombosis 

0 1(1.5%) 1(1.5%) 

Papilledema 0 1(1.5%) 1(1.5%) 

Metabolic encephalopathy 0 2(3%) 2(3%) 

Seizures  0 2(3%) 2(3%) 

Axonal neuropathy 0 35(53.8%) 35(53.8%) 

Demyelinating neuropathy 1(1.5%) 0 1(1.5%) 

Carpal tunnel syndrome 0 2(3%) 2(3%) 

Myopathy 0 4(6%) 4(6%) 



 

Kishalay Karan et al JMSCR Volume 05 Issue 08 August 2017 Page 27154 
 

JMSCR Vol||05||Issue||08||Page 27151-27157||August 2017 

leukemia and one patient with acute 

promyelocytic leukemia had intracranial 

hemorrhage. One patient with acute myeloid 

leukemia had leukemic restrictive ophthalmopathy 

at presentation of his HN. (Table 3). 

 

Table-3  Neurological manifestations of leukemia                                                         
Neurological 
manifestations of 

leukemia(n=78) 

Frequency 

At 
presentation 

During/after 
therapy 

Total 

Intracranial hemorrhage 2(2.5%) 2(2.5%) 4(5.1%) 

Metabolic encephalopathy 1(1.3%) 1(1.3%) 2(2.5%) 

Leukemic meningitis 1(1.3%) 3(3.8%) 4(5.1%) 

Restrictive ophthalmopathy 1(1.3%) 0 1(1.3%) 

Infection related meningitis 0 7(8.9%) 7(8.9%) 

Peripheral neuropathy 0 26(33.3%) 26(33.3%) 

Myopathy  0 3(3.8%) 3(3.8%) 

                                

Among total patients with lymphoma (51), 

neurological manifestations seen were 14(27.5%) 

peripheral neuropathy (length dependant axonal 

neuropathy), 5(9.8%) infection related meningitis, 

3(5.9%) spinal cord/cauda equina compression, 

3(5.9%) transient ischemic attacks/cerebral 

infarcts, 2(3.9%) metastatic intracranial disease, 

1(1.9%) leptomeningeal metastases, 1(1.9%) 

paraneoplastic disorders. 1(1.9%) patient of Non–

Hodgkin’s lymphoma at presentation of HN had 

metastatic intracranial disease. Another patient 

(1.9%) of Non–Hodgkin’s lymphoma had epidural 

metastases causing spinal cord compression at 

presentation. Among 5(9.8%) infection related 

meningitis cases, 2 patients had viral meningitis & 

rest 3 had pyogenic meningitis. 1(1.9%) patient 

with Hodgkin’s disease had paraneoplastic 

cerebellar degeneration, manifested as subacute 

onset truncal and appendicular ataxia, dysarthria 

and bilateral gaze evoked nystagmus. (Table 4). 

Table- 4  Neurological manifestations of 

lymphoma             
Neurological manifestations 
of lymphoma (n=51) 

Frequency 

At 

presentation 

During/aft

er therapy 

Total 

Metastatic intracranial 

disease 

1(1.9%) 1(1.9%) 2(3.9%) 

Spinal cord/cauda equina 

compression  due to epidural 
metastasis 

1(1.9%) 2(3.9%) 3(5.9%) 

Leptomeningeal mets 0 1(1.9%) 1(1.9%) 

Paraneoplastic  0 1(1.9%) 1(1.9%) 

    

Infection related meningitis 0 9(5.8%) 9(5.8%) 

TIA/infarcts 0 3(5.9%) 3(5.9%) 

Peripheral 

neuropathy(axonal) 

0 14(27.5%) 14(27.5%) 

Most common neurological manifestation in all 

groups was peripheral neuropathy (40% of total 

194 patients). 58.5%, 33.3%, 27.5% of patients 

with myeloma, leukemia, lymphoma respectively 

developed neuropathy. Among neuropathies (78), 

sensory axonal 52%, sensory-motor axonal 44%, 

entrapment 3%, demyelinating 1% were noted. 

Presumed therapy induced peripheral neuropathy 

were seen in 38.7% (75) patients. Bortezomib 

+Thalidomide induced neuropathy were seen in 

66.67 %( 24), Bortezomib +Lenalidomide induced 

neuropathy were in 37.9 %( 11), Vincristine 

induced neuropathy were seen in 39.6 %( 40) of 

patients who received above mentioned 

chemotherapy. (Table-5) 

Table-5  Drugs causing neuropathy 

                                                           

Discussion 

Assessment of neurological manifestations (NM) 

in patients with hematolymphoid neoplasms (HN) 

are subject of interest of clinicians, research 

scholars across the world. In our study, we have 

included all types of hematolymphoid neoplasms - 

plasma cell dyscrasias /myeloma, leukemia and 

lymphoma and assessed neurological 

manifestations among them. 

We have found 54% of patients with HN had NM 

in 6 months follow up. 72.3% patients with 

myeloma, 43.5% patients with leukemia, 45% 

patients with lymphoma developed NM. Among 

104 patients with NM, myeloma, leukemia, 

lymphoma constituted 45%, 33%, 22% 

respectively. So we have seen patients of 

myeloma had higher incidence of NM in 

comparison to lymphoma & leukemia. We have 

found most of the patient’s neurological 

manifestations developed only during/after 

therapy (78%), while 6% had only at presentation 

of their HN. Results were similar in all neoplasms. 

We have observed that 28%, 15% & 22% of 

patients with myeloma, leukemia, and lymphoma 

Drugs Frequency 

Received Neuropathy 
detected 

% 

Bortezomib +Thalidomide 36 24 66.67 

Bortezomib+Lenalidomide 29 11 37.9 

Vincristine 101 40 39.6 
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respectively had NM at presentation of their HN. 

Overall 22% of total patients with Hematoly-

mphoid neoplasms developed NM at presentation. 

Hence patients may present with NM only. 

As per etiology is concerned, we have observed 

therapy related causes were most significant 

contributor (78.8%) than directly disease related 

(28.8%) and indirectly disease related (24%) 

causes in all patients with HN. Myeloma, 

leukemia, lymphoma-in all groups, therapy related 

causes were more (83%, 85.3%, 60.9% of patients 

with neurological manifestations respectively) 

than directly disease related (31.9%, 26.5%, 

26.1% of patients with neurological 

manifestations respectively) and indirectly disease 

related (14.9%, 26.5%, 39.1% of patients with 

neurological manifestations respectively) causes. 

Among total patients with myeloma, we have 

observed peripheral neuropathy was most 

common neurological manifestation (58.4%). 

According to Malhotra P et al, peripheral 

neuropathy is present at diagnosis in 

approximately 12 % of patients, and up to 50–62 

% of MM patients present with subclinical 

neuropathy when exhaustive neurologic 

examination and nerve conduction studies are 

performed 
[5]

. In our study, we have seen 1.5% of 

patients presented with peripheral neuropathy. 

53.8% patients with myeloma had length 

dependant axonal neuropathy during/after therapy. 

Sonneveld P et al described that up to 50% of 

patients with plasma-cell dyscrasia having 

peripheral neuropathy
[6]

. This study result is 

similar to our findings. All myopathies (6%) were 

steroid induced (developed during/after therapy) 

in our study. Development of myopathy presumed 

to be due to steroid containing regimen 

(Bortezomib +Thalidomide + Dexamethasone) in 

our study. Anderson H et al
(7)

 study revealed 8 % 

incidence of steroid myopathy in high-dose 

dexamethasone schedules, as with the classical 

VAD protocol (vincristine, adriamycin, and 

dexamethasone). 

Among patients with leukemia, we have observed 

peripheral neuropathy was most common 

neurological manifestation (33.3%) in our study. 

The most common peripheral neuropathy that 

occurs in leukemic patients is a length dependent 

axonal sensorimotor neuropathy caused by vinca 

alkaloids as reported in several studies 
(8)

. In our 

study, peripheral neuropathy (axonal) developed 

in 33.3% cases during/ after therapy presumed to 

be related to therapy. Among patients with 

lymphoma, we have observed peripheral 

neuropathy (Length dependant axonal neuropathy) 

was most common neurological manifestation 

(27.5%) in our study. 

In our study, we have found 5.9% of patients with 

lymphoma had spinal cord/cauda equina 

compression. This finding was similar to 

retrospective review by Wood and Coltman
[9]

. We 

have observed peripheral neuropathy was the most 

common neurological manifestation in all groups 

of hematolymphoid neoplasms (40%). 58.5%, 

33.3%, 27.5% of patients with myeloma, 

leukemia, lymphoma respectively developed 

neuropathy. Among neuropathies (78), 52% 

sensory axonal, 44% sensory-motor axonal, 3% 

entrapment, 1% demyelinating neuropathy was 

noted. 

In our study, we have observed that 66.67% of 

patients receiving Bortezomib + Thalidomide, 

37.9% of patients receiving Bortezomib 

+Lenalidomide and 39.6% of patients receiving 

Vincristine developed length dependant axonal 

neuropathy during/after therapy. A systematic 

review of thalidomide monotherapy in relapsed 

multiple myeloma reported an overall peripheral 

neuropathy (PN) incidence of 12% to 44%
[10]

. 

Thalidomide combined with dexamethasone in 

relapsed/refractory multiple myeloma is 

associated with a slightly lower overall PN 

incidence of 27% in some studies 
[10,11]

. Rajkumar 

SV et al, in their study reported incidence 

thalidomide induced neuropathy of grades 2 and 4 

are up to 31% with TAD regimen (thalidomide/ 

adriamycin / dexamethasone) 
[12]

. In our study, 

patients of Myeloma received Bortezomib + 

Thalidomide +Dexamethasone regimen instead of 

Thalidomide + Dexamethasone regimen, which 
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might be responsible for high occurrence of drug 

induced neuropathy in our study in comparison to 

above mentioned study. 

In our study, prevalence of Bortezomib 

+Thalidomide induced neuropathy was more than 

Bortezomib +Lenalidomide induced neuropathy 

(66.67% vs 37.9%). Large clinical trials with 

lenalidomide in relapsed/refractory multiple 

myeloma have shown a significant reduced 

overall incidence of PN compared with 

thalidomide by Dimopoulos M et al
[13]

. Peripheral 

neuropathy is the main non-haematological dose-

limiting side effect of bortezomib, thalidomide, 

and vincristine, which may impair the quality of 

life of myeloma patients observed in different 

study reports
[14]

. Bortezomib induced neuropathy 

was observed in 37% cases in several studies 
[14, 

15,16]
 

 

Conclusion 

Neurological manifestations are quite common in 

hematolymphoid neoplasms. Of these patients 

with myeloma more commonly develop 

neurological manifestations. Hematolymphoid 

neoplasms affect both the central and peripheral 

nervous system and their manifestations can be 

varied. Most of the patients develop neurological 

manifestations only during and after therapy. 

Some patients with hematolymphoid neoplasms 

also have neurological manifestations at 

presentation and these may be the sole 

presentation. Therapy leads to more neurological 

complications than other causes in patients with 

hematolymphoid neoplasms. Peripheral neuro-

pathy is the commonest neurological manifesta-

tion in all groups and shows temporal relationship 

with therapy. Anti Myeloma drugs Bortezomib 

and Thalidomide are commonly associated with 

peripheral neuropathy which might sometimes 

lead to discontinuation of their use. 

Familiarity with the various neurologic disorders 

related to hematolymphoid neoplasms is critical to 

make the correct diagnosis and institute early and 

appropriate treatment. Early diagnosis and 

treatment of neurological complications can 

prevent disabling outcomes in many cases. 
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