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Introduction 

Neuropathic pain is a widespread and disabling condition. 
Like any pain syndrome, neuropathic pain decreases the 
quality of life and increases the risk of suicidal ideation (31). 
Because all sensation is carried by nervous fibers, there is a 
widespread variance in the distribution and type of the loss of 
sensation. Neuropathic pain is common and is one of the most 
disabling symptoms of many disease states (1). 
 
Case Presentation 

Our patient was a 59-year-old female with a chief complaint of 
severe peripheral neuropathy and fainting episodes. She had a 
significant medical history of lumbar back disease with 
sciatica, cerebral infarction, meningioma, peripheral vascular 
disease (PVD), migraines, neurological gait disorder, 
hypertension (HTN), hyperlipidemia (LDL >70), elevated 
hemoglobin A1c (HbA1c), and tinnitus. She had been referred 
to the outpatient neuroscience center for her severe peripheral 
neuropathy, characterized by paresthesia in a stocking and 
glove pattern. Based on her prior history, it was initially 
assumed that the paresthesia was secondary to a multifactorial 
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Abstract 

Neuropathic pain is common and is one of the most disabling symptoms of many disease states. 
This case study highlights a 59-year-old female patient who presented with severe peripheral 
neuropathy and fainting episodes. Initial treatment provided little relief, so the patient returned 
to the office, as the dizziness she was reporting had gotten significantly worse. After a significant 
work up over multiple months, the medical care team diagnosed the patient with monoclonal 
gammopathy of unknown significance (MGUS). This was done through a CT guided bone 
marrow aspirate and biopsy that showed a high plasma cell count. The only reason this test was 
ordered was because a wide differential diagnosis was maintained throughout the patient’s 
encounter with the medical team, allowing for flexibility in testing and treatment when the initial 
approach failed to work. This paper aims to highlight the purpose of a wide differential when 
treating patients with neuropathic pain syndromes, especially with severe symptoms including 
autonomic dysfunction. The possibilities of a differential are highlighted in the paper through a 
review of the literature on the presentations of neuropathic pain syndromes. This case highlights 
how a wide differential may have prevented a patient with peripheral neuropathy from developing 
further sequela of her disease state. 
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process of small vessel damage of the peripheral and 
autonomic nervous system. Her physical exam was 
remarkable for bilateral loss in the hands and feet of vibration, 
pinprick, and some fine touch sensation. The loss ascended to 
the levels of the shoulders in the upper extremities and the 
tibial tuberosity in the lower extremities. She did not have 
evidence of motor weakness. On orthostatic testing, the 
patient complained of increased “dizziness,” although her 
blood pressure measurements and heart rate did not support 
this claim. Based on these initial findings, HbA1c, thyroid 
stimulating hormone (TSH) level, and vitamin B12 level were 
ordered and found to be within normal ranges. The patient 
was set up for electromyographic conduction studies but was 
unable to get the testing for several months. She was 
prescribed pregabalin (100 milligrams, three times a day) for 
symptomatic treatment while the cause was under 
investigation.  
 
Return Visit 
On return visit to the office, the patient reported continued 
pain in her back and peripheral nerves. She experienced some 
improvement of symptoms with the use of pregabalin. 
Nevertheless, due to her worsening and disabling “dizziness” 
and negative laboratory testing, it was determined that a 
broader differential should be discussed. This included several 
B vitamin deficiencies, autoimmune diseases, infections of the 
liver, sarcoidosis, and potentially cancer.  
 
Tests ordered included: Vitamins (B1, B6, B9), Antinuclear 
Antibody Screen with reflex to Antinuclear Antibody 
Complete, Angiotensin-1-Converting Enzyme, Hepatitis 
Acute Panel, Methylmalonic Acid, Rheumatoid Factor, and 
Sjogren’s Antibody. Serum protein electrophoresis and urine 
protein electrophoresis were also obtained. While these are 
much more rare causes of peripheral and autonomic 
neuropathies, this is the basic laboratory investigation per the 
AANEM (2). 
 
Diagnosis 
The serum protein electrophoresis (SPEP) showed two 
monoclonal proteins quantified at 0.84 g/dL and 0.19 g/dL, 
leading to a hematology/oncology referral for further testing. 
The hematologist/oncologist SPEP/Immunofixation testing of 
the serum found two IgA Lambda monoclonal proteins 
quantified at 0.80 g/dL and 0.16 g/dL. Serum kappa-free light 
chains (FLCs) were 17.01 mg/L, and lambda FLCs were 26.54 
mg/L, resulting in a kappa/lambda ratio of 0.64. Beta-2 
microglobulin was 2.5 mg/L. IgG was 628 mg/dL, IgA was 
1044 mg/dL, and IgM was 65 mg/dL. 
 
To rule out amyloidosis, the patient underwent a CT-guided 
bone marrow aspirate and biopsy. The pathology report of the 
aspirate showed Plasma cells at 7% (normal <5%). The high 
plasma cell count led to the diagnosis of monoclonal 
gammopathy of unknown significance (MGUS, Non-IgM 
Subtype), which was determined to be the main cause of the 
patient’s neuropathic pain and autonomic dysfunction. She 
currently is following up with neurology, cardiology, and 

hematology/oncology for monitoring of her symptoms plus 
symptomatic treatment to ensure that she does not worsen. 
 
Discussion 
This paper highlights the importance of a wide differential 
when thinking about neuropathic pain syndromes, especially 
with severe symptoms including autonomic dysfunction. 
Peripheral neuropathy can be due to a wide variety of 
disorders, or idiopathic in up to 40% of patients (3). 
Neuropathies are commonly sensory but can also involve 
motor issues loss (3). This paper focuses mainly on sensory 
loss but does not negate the severe cases in which motor and 
autonomics are also affected. The sensory neuropathies cause 
gait ataxia by damaging A-delta myelinated nerve fibers 
leading to impaired proprioception. The most common causes 
are paraneoplastic and Sjogren syndrome, but idiopathic 
forms are also seen (24, 25). Mononeuritis multiplexes involve 
multiple individual nerves, often in the setting of vasculitis, 
presenting with patchy asymmetric numbness and weakness 
(26). Polyradiculoneuropathies present acutely and are often 
due to inflammatory immune responses, with Guillain-Barre 
syndrome (GBS) being the most common (27). 
  
Diabetic peripheral neuropathy 
Diabetic peripheral neuropathy (DPN) occurs in about 50% of 
all patients with type 1 and type 2 diabetes mellitus (T1DM 
and T2DM) and in about 15% of patients with prediabetes (1, 
4, 30). DPN is one of the first differentials considered and is 
the most prevalent type of peripheral neuropathy. It is most 
common in patients who take insulin to treat T1DM (3). The 
risk of neuropathy in T1DM patients is proportional with the 
rate of correction regarding HbA1c levels: There is a 20% risk 
associated with a 2-3% decrease in HbA1c levels over 2-3 
months, and an 80% risk with a 4% decrease in HbA1c levels 
over 2-3 months (5). Furthermore, aggressive glycemic control 
can decrease the rate and progression of neuropathy in T1DM 
patients but not in T2DM patients, indicating a multifactorial 
issue in which hyperglycemia is not the only metabolic cause 
(6). This presents clinically with a paradoxical numbness with 
exquisite sensitivity, which can be debilitating for patients 
experiencing these symptoms. Numbness often leads to falls, 
and neuropathy is one of the three main risk factors for falls in 
patients with diabetes (28). 
  
Toxic and Nutritional Neuropathies 
Chemotherapy-induced neuropathy is an increasing issue due 
to the increasing rates of cancer survivors (30). It has been 
shown to impact more than 30% of patients that receive 
potentially neurotoxic agents with the highest prevalence in 
platinum-based drugs, taxanes, and vinca alkaloids (11). 
Coasting is often seen with chemotherapy-induced 
neuropathy, where neuropathy can progress for up to 3 
months after discontinuation of the drug (30). This is the 
second most prevalent form of peripheral neuropathy. 
 
Heavy alcohol use in chronic alcoholics is also associated with 
neuropathy (12). Vitamin B1 deficiencies are an important 



 

3 
 

Akkihal et al. Neurology Letters.  2024; 3: e2 

Neurology Letters│www.neurologyleƩers.com 

consideration in alcoholics or patients who are malnourished. 
This can result in subacute progressive axonal sensorimotor 
neuropathy, along with other cardiovascular and cognitive 
problems (13). 
 
Vitamin B12 deficiency is commonly seen in general practice 
and is known to present with subacute combined degeneration 
(33). This is a deterioration of the corticospinal tract and 
dorsal columns of the spinal cord that results in an impairment 
of vibration sense and an ataxic gait but can also be associated 
with neuropathy (34). 
 
Imbalances with vitamin B6, copper deficiencies, zinc 
overloads, and vitamin E deficiencies have also been shown to 
result in cases of neuropathy (14-17). Certain antibiotics, 
specific antiarrhythmic drugs, heavy metals, and organic 
solvents have all been linked to toxic neuropathies as well (2). 
 
Cryptogenic sensory neuropathy 
The diagnosis of cryptogenic sensory neuropathy (CSN) is 
made by excluding other neuropathic etiologies (2). Metabolic 
syndrome, obesity, and prediabetes are all associated risk 
factors for CSN (6). Diet and exercise have been shown to 
improve symptoms, but many antioxidants have failed to show 
efficacy in past early-stage clinical trials (8-10). 
  
Inherited neuropathies 
Inherited neuropathies can be distinguished by their early 
onset compared to the previous neuropathies discussed (2). 
Charcot-Marie-Tooth (CMT) is the most common form of 
inherited neuropathy and presents with pes cavus, hammer 
toes, scoliosis, muscle weakness, and variable tremors. The 
classic CMT phenotype presents before 20 years of age, while 
infantile forms can be fatal and have a variety of presentations 
all beginning under 2 years of age (22). 
 
Familial amyloid neuropathy (FAN) is another rare case of 
inherited neuropathy that is life-threatening. FAN is caused by 
mutations in 3 genes: transthyretin, apolipoprotein A1, and 
gelsolin. These mutations destabilize the proteins and lead to 
amyloid deposits in peripheral nerves. FAN often presents 
with early autonomic issues, bilateral carpal tunnel syndrome, 
cardiomyopathy, and an indicative family history (23). 
 
Monoclonal Gammopathy 
The most common types of monoclonal gammopathy are that 
of uncertain significance (MGUS), multiple myeloma (MM), 
and Waldenstrom Macroglobulinemia, with a prevalence of 
3.5% in patients over 50 years of age (3, 18, 35). MGUS can be 
subdivided into IgM, non-IgM, or light chain MGUS: Non-
IgM MGUS has a 1% annual increase in risk progression to 
MM, with important factors being the size of M protein, and 
level of immunoglobulin (19, 35). Given this risk, a thorough 
investigation for neoplasm is necessary (35). In patients with 
MM, neuropathy is present in about 12% of patients at 
presentation, and almost 75% of MM patients will go on to 
develop neuropathy throughout the course of the disease. 

Treatment includes stem cell transplantation and combination 
chemotherapy for patients without autonomic dysfunction 
(20). In about 15% to 20% of patients with frequent autonomic 
dysfunction, light chain amyloidosis can result in progressive 
neuropathy (2). IgM MGUS is more common to result in 
peripheral neuropathy (35). A nerve conduction study is the 
gold standard for the diagnosis of distal acquired 
demyelination syndrome. Approximately 25–30% of patients 
with IgM monoclonal gammopathy-associated peripheral 
neuropathy have moderate disability at 10 years (37).  
 
Conclusion 
The case highlights how a wide differential may have 
prevented a patient with peripheral neuropathy from 
developing further sequela of her disease state, by allowing for 
close monitoring of her bodily function to ensure appropriate 
treatment if she were to develop plasma cell dyscrasia. As 
shown by this patient, the rare might not be so rare, but instead 
hidden in plain sight and through a thorough investigation 
brought to the light before harms are received by the patient 
(31). 
 
 
Deceleration 
 
Funding 
We do not have any financial support for this study. 
 
Conflict of interest 
The authors have no conflicts of interest to disclose. 
 
Consent for publication  
This manuscript has been approved for publication by all 
authors. 
Informed consent has been taken from the patient for 
publication his case. 
 
 

References 

1. Zilliox L, Russell JW. Treatment of diabetic sensory 
polyneuropathy. Curr Treat Options Neurol. 2011;13(2):143-59. 
doi:10.1007/s11940-011-0113-1 
2. England JD, Gronseth GS, Franklin G, Carter GT, Kinsella LJ, 
Cohen JA, et al. Evaluation of distal symmetric polyneuropathy: The 
role of laboratory and genetic testing (an evidence-based review). 
Muscle Nerve. 2008;39(1):116-25. 
doi:10.1212/01.wnl.0000336370.51010.a1 
3. Barrell K, Smith AG. Peripheral neuropathy. Med Clin North Am. 
2019;103(2):383-97. doi:10.1016/j.mcna.2018.10.006 
4. Papanas N, Vinik AI, Ziegler D. Neuropathy in prediabetes: Does 
the clock start ticking early?. Nat Rev Endocrinol. 2011;7(11):682-90. 
doi:10.1038/nrendo.2011.113 
5. Gibbons CH, Freeman R. Treatment-induced neuropathy of 
diabetes: an acute, iatrogenic complication of diabetes. Brain. 
2015;138(1):43-52. doi:10.1093/brain/awu307 
6. Callaghan BC, Little AA, Feldman EL, Hughes RA. Enhanced 
glucose control for preventing and treating diabetic neuropathy. 



 

4 
 

Akkihal et al. Neurology Letters.  2024; 3: e2 

Neurology Letters│www.neurologyleƩers.com 

Cochrane Database Syst Rev. 2012;6(6):CD007543. 
doi:10.1002/14651858.CD007543.pub2 
7. Stino AM, Smith AG. Peripheral neuropathy in prediabetes and the 
metabolic syndrome. J Diabetes Investig. 2017;8(5):646-55. 
doi:10.1111/jdi.12650 
8. Smith AG, Russell J, Feldman EL, Goldstein J, Peltier A, Smith S, et 
al. Lifestyle intervention for pre-diabetic neuropathy. Diabetes Care. 
2006;29(6):1294-9. doi:10.2337/dc06-0224 
9. Balducci S, Iacobellis G, Parisi L, Di Biase N, Calandriello E, 
Leonetti F, et al. Exercise training can modify the natural history of 
diabetic peripheral neuropathy. J Diabetes Complications. 
2006;20(4):216-23. doi:10.1016/j.jdiacomp.2005.07.005 
10. Head KA. Peripheral neuropathy: pathogenic mechanisms and 
alternative therapies. Altern Med Rev. 2006;11(4):294-329. PMID: 
17176168 
11. Grisold W, Cavaletti G, Windebank AJ. Peripheral neuropathies 
from chemotherapeutics and targeted agents: diagnosis, treatment, 
and prevention. Neuro Oncol. 2012;14(4):45-54. 
doi:10.1093/neuonc/nos203 
12. Chopra K, Tiwari V. Alcoholic neuropathy: possible mechanisms 
and future treatment possibilities. Br J Clin Pharmacol. 
2012;73(3):348-62. doi:10.1111/j.1365-2125.2011.04111.x 
13. Abdou E, Hazell AS. Thiamine deficiency: an update of 
pathophysiologic mechanisms and future therapeutic considerations. 
Neurochem Res. 2015;40(2):353-61. doi:10.1007/s11064-014-1430-z 
14. Kumar N, Gross JB Jr, Ahlskog JE. Copper deficiency myelopathy 
produces a clinical picture like subacute combined degeneration. 
Neurology. 2004;63(1):33-9. 
doi:10.1212/01.wnl.0000132644.52613.fa 
15. Traber MG, Sokol RJ, Ringel SP, Neville HE, Thellman CA, 
Kayden HJ. Lack of tocopherol in peripheral nerves of vitamin E-
deficient patients with peripheral neuropathy. N Engl J Med. 
1987;317(5):262-5. doi:10.1056/NEJM198707303170502 
16. Berger AR, Schaumburg HH, Schroeder C, Apfel S, Reynolds H. 
Dose response, coasting, and differential fiber vulnerability in human 
toxic neuropathy: a prospective study of pyridoxine neurotoxicity. 
Neurology. 1992;42(7):1367-70. doi:10.1212/wnl.42.7.1367 
17. Kulkantrakorn K. Pyridoxine-induced sensory ataxic 
neuronopathy and neuropathy: revisited. Neurol Sci. 
2014;35(11):1827-30. doi:10.1007/s10072-014-1902-6 
18. Kelly JJ, Kyle RA, O'Brien PC, Dyck PJ. Prevalence of monoclonal 
protein in peripheral neuropathy. Neurology. 1981;31(11):1480-3. 
doi:10.1212/wnl.31.11.1480 
19. Kyle RA, Therneau TM, Rajkumar SV, Offord JR, Larson DR, 
Plevak MF, et al. A long-term study of prognosis in monoclonal 
gammopathy of undetermined significance. N Engl J Med. 
2002;346(8):564-9. doi:10.1056/NEJMoa01133202 
20. Raheja D, Specht C, Simmons Z. Paraproteinemic neuropathies. 
Muscle Nerve. 2015;51(1):1-13. doi:10.1002/mus.24471 
21. Lunn MP, Nobile-Orazio E. Immunotherapy for IgM anti-
myelin-associated glycoprotein paraprotein-associated peripheral 

neuropathies. Cochrane Database Syst Rev. 2016;10(10): CD002827. 
doi:10.1002/14651858.CD002827.pub4 
22. Jani-Acsadi A, Krajewski K, Shy ME. Charcot-Marie-Tooth 
neuropathies: diagnosis and management. Semin Neurol. 
2008;28(2):185-94. doi:10.1055/s-2008-1062264 
23. Planté-Bordeneuve V, Said G. Familial amyloid polyneuropathy. 
Lancet Neurol. 2011;10(12):1086-97. doi:10.1016/S1474-
4422(11)70246-0 
24. Al-Hashimi I, Cerutis DR. Sjögren's Syndrome. In Reference 
Module in Biomedical Research. 2014. 
25. Sheikh SI, Amato AA. The dorsal root ganglion under attack: the 
acquired sensory ganglionopathies. Pract Neurol. 2010;10(6):326-34. 
doi:10.1136/jnnp.2010.230532 
26. Younger DS. Vasculitis of the nervous system. Curr Opin Neurol. 
2004;17(3):317-36. doi:10.1097/00019052-200406000-00014 
27. Dimachkie MM, Barohn RJ. Guillain-Barré syndrome and 
variants. Neurol Clin. 2013;31(2):491-510. 
doi:10.1016/j.ncl.2013.01.005 
28. Callaghan BC, Cheng HT, Stables CL, Smith AL, Feldman EL. 
Diabetic neuropathy: clinical manifestations and current treatments. 
Lancet Neurol. 2012;11(6):521-34. doi:10.1016/S1474-
4422(12)70065-0 
29. Staff NP, Grisold A, Grisold W, Windebank AJ. Chemotherapy-
induced peripheral neuropathy: a current review. Ann Neurol. 
2017;81(6):772-81. doi:10.1002/ana.24951 
30. Barrett AM, Lucero MA, Le T, Robinson RL, Dworkin RH, 
Chappell AS. Epidemiology, public health burden, and treatment of 
diabetic peripheral neuropathic pain: a review. Pain Med. 
2007;8(Suppl 2):S50–62. doi:10.1111/j.1526-4637.2006.00179.x 
31. Varkey TC, Varkey JA, Sivakumar M, Merhavy ZI. The Mongoose 
Phenomenon: A new logical heuristic. Galician Med J. 
2022;29(2):E202226. doi:10.21802/gmj.2022.2.6 
32. Eliasen A, Dalhoff KP, Horwitz H. Neurological diseases and risk 
of suicide attempt: a case-control study. J Neurol. 2018;265(6):1303-
9. doi:10.1007/s00415-018-8837-4 
33. Stabler SP. Clinical practice. Vitamin B12 deficiency. N Engl J 
Med. 2013;368(2):149-60. doi:10.1056/NEJMcp1113996 
34. Jhunjhnuwala D, Tanglay O, Briggs NE, Yuen MT, Huynh W. 
Prognostic indicators of subacute combined degeneration from B12 
deficiency: A systematic review. PM R. 2022;14(4):504-14. 
doi:10.1002/pmrj.12600 
35. Chaudhry HM, Mauermann ML, Rajkumar SV. Monoclonal 
gammopathy-associated peripheral neuropathy: diagnosis and 
management. Mayo Clin Proc. 2017;92(5):838-50. 
doi:10.1016/j.mayocp.2017.02.003 
36. Niermeijer JM, Fischer K, Eurelings M, Franssen H, Wokke JH, 
Notermans NC. Prognosis of polyneuropathy due to IgM 
monoclonal gammopathy: a prospective cohort study. Neurology. 
2010;74(5):406-12. doi:10.1212/WNL.0b013e3181ccc6b9 


