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Presenting Symptom(s): Progressive diffuse, asymmetric large>small fiber cutaneous sensory loss with gait ataxia. 

Case-specific Diagnosis : Pure sensory chronic inflammatory demyelinating polyradiculopathy (associated with 
bilateral optic neuritis). 
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Appropriate Audience: Residents, neuromuscular fellows and practicing physicians  

Learning Objectives: After completing this educational activity, participant will be able to:  

1. Evaluate patients with diffuse sensory deficits and differentiate between peripheral and central causes.  
2. Succinctly summarize the differential diagnosis for diffuse sensory loss with ataxia.  
3. Recognize the role of electrodiagnostic and short latency somatosensory evoked potential studies in the 

assessment of patients with sensory ataxia.  
4. Recollect that CIDP is a heterogeneous disorder that consists of several subgroups/ variants and be aware 

of rare central nervous system involvement.  
5. Identify atypical cases of CIDP and select appropriate therapeutic modalities.  

Level of Difficulty: Advanced 

Back to Top 

Page 2 of 16 
 

http://www.aanem.org/Disclaimer-And-Legal-Notice/Privacy-Policy.aspx
http://www.aanem.org/general/privacyPolicy.cfm
http://www.adobe.com/products/acrobat/readstep.html


Pure Sensory Chronic Inflammatory Demyelinating Polyradiculopathy 

History 

The patient is a 62-year-old right-handed man presenting with a 3-4 month history of gradually 
progressive painless sensory loss and ataxia affecting his hands and feet, worse on the right. Over the 
same time frame, he develops difficulty with ambulation and balance, particularly at night. He states that 
he does not feel weak or stiff and denies any new bladder, bowel or sexual dysfunction. Of note, he has 
noticed that he has poor perianal sensation without fecal incontinence. Due to progression from 
ambulatory to wheelchair status, the patient is admitted to the hospital for further assessment.  

Commentary I 

The differential diagnosis for progressive sensory loss and ataxia can be divided into acquired and 
inherited causes, as well as peripheral and central nervous system causes. In a 62-year-old man, 
acquired causes are most likely; however, degenerative or inherited disorders affecting sensory or 
cerebellar pathways (or both) require consideration. The peripheral localization for a bilateral diffuse 
disorder affecting sensory pathways includes multiple peripheral nerves, plexi, dorsal root ganglia or 
dorsal nerve roots. These may also cause a gait ataxia if there is proprioceptive large-fiber sensory 
involvement. Central localization for sensory loss include the ascending dorsal columns (large fiber 
modalities) or anterolateral (also known as spinothalamic: small fiber modalities) tracts of the spinal cord, 
medial lemniscus of the medulla, ventral posterior lateral nuclei of the thalamus, somatosensory (parietal) 
cortex and projections between these anatomical sites. Central localization for gait and ambulatory 
instability also include the midline cerebellum (vestibulocerebellum, including the cerebellar vermis), as 
well as the paramedian cerebellum (spinocerebellum, which receives input from the spinocerebellar tracts 
concerned with proximal musculature). Corticospinal tract involvement may also contribute to ambulatory 
difficulties.  

The lack of motor involvement and autonomic nervous system dysfunction implies that the diffuse 
process preferentially affects sensory or cerebellar pathways, or both. Preferential involvement of sensory 
pathways may occur in the peripheral nervous system at the level of peripheral nerves, dorsal root 
ganglion or dorsal nerve roots. A length-dependent polyneuropathy seems unlikely with early perianal 
sensory loss. Involvement in the central nervous system may occur at the level of the spinal cord, 
particularly dorsal columns, or cerebellar hemispheres. Bilateral involvement of sensory pathways in the 
cerebral cortex and brainstem is usually accompanied by other clinical deficits, although multi-focal 
lesions may be possible (the history implies gradually progressive loss, rather than step-wise 
dysfunction).  

In terms of etiology, progressive sensory loss with ataxia may be secondary to vitamin deficiencies, toxin 
exposure, infection, metabolic, inflammation/ autoimmune (primary autoimmune disorder or secondary to 
connective tissue disease), paraneoplastic syndrome, lympho- or myeloproliferative disorders, 
compressive mass lesion (involving the dorsal spinal cord), neurodegenerative/inherited (involving 
sensory and cerebellar pathways) causes. Based on the initial clinical history, the differential diagnosis 
should include:  

Vitamin deficiencies : vitamin B12, vitamin E  

Toxin exposure : Vitamin B6, cis-platinum, taxol, methyl mercury, nitric oxide, chronic alcohol  

Infection : HIV, HTLV-1/2, tabes dorsalis (syphilis), leprosy  

Metabolic : diabetes mellitus, severe hypertriglyceridemia  
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Inflammation/autoimmune : primary: CIDP, anti-myelin associated glycoprotein ( MAG )/sulfonated 
glucuronyl paragloboside (SGPG) neuropathy, multiple sclerosis (unlikely due to age at presentation), 
neuromyelitis optica (NMOor Devic's disease; clinical presentation not acute and motor involvement 
common); secondary: SLE , Sjögren's disease (sensory neuronopathy)  

Paraneoplastic syndrome : anti-Hu autoantibody induced sensory neuronopathy  

Lympho- or myeloproliferative (paraproteinemic) disorders : sensory neuropathy associated with 
monoclonal gammopathies.  

Compressive mass lesion : Intrinsic cervical spinal cord tumor or extrinsic lesion such as posterior 
vertebral body osteophyte (with consequential dorsal cervical myelopathy)  

Neurodegeneration/ Inherited : SCA (spinocerebellar ataxia), HSAN (hereditary sensory and autonomic 
neuropathy: the patient has no autonomic features and the age of onset is not typical), OPCA 
(olivopontinecerebellar atrophy: the patient does not have dysautonomia or bulbar dysfunction), Bassen-
Kornzweig disease (abetalipoproteinemia), Tangier disease (analphalipoproteinemia: severe reduction in 
high density lipoproteins): latter two usually have earlier age of onset  

Additional aspects required in the history include previous history of similar episodes, toxin/ drug history, 
social habits (smoking, alcohol and illicit drug use), known history of cancer or connective tissue disorder, 
constitutional/systemic symptoms (fever, arthralgias, weight loss, rash, diarrhea, cough, dry eyes, dry 
mouth), infectious contacts or foreign travel, and sexual history. Family history of neurologic illness would 
be helpful when considering inherited disorders.  

History, continued 

The patient is a heavy smoker for over 40 years and he quit drinking alcohol 3-4 years prior to clinical 
presentation. He has a remote history of prostate cancer s/p prostatectomy (with residual erectile 
dysfunction) and degenerative joint disease. The patient states that he sustained a bony neck and low 
back injury following a motor vehicle accident many years ago. There is a long history of neurogenic 
claudication. He is currently on terazocin for benign prostatic hyperplasia and carboxymethylcellulose eye 
drops. He has no known toxin exposures, denies constitutional/ systemic symptoms, infectious contacts 
or recent foreign travel. The patient has not been sexually active for over 2 years but admits to monthly 
intercourse with different partners prior to his prostatectomy. There is no family history of neurologic 
illness.  

Three years prior to presentation, he developed painless bilateral blurred vision progressing to lower 
visual field loss over a 4-week period. At the time, best corrected visual acuity was 20/25 in both eyes. 
There was poor color discrimination as well as bilateral dense inferior altitudinal defects. Fundoscopy 
showed bilateral optic disc edema with inferior peripapillary hemorrhages. Cerebrospinal fluid (CSF) 
analysis showed lymphocytic pleocytosis with markedly elevated protein. Following exclusion of 
infectious, infiltrative, and vasculitic causes for optic nerve disease, high dose steroids were administered. 
The CSF abnormalities normalized within days of steroid administration on repeat testing. Disc edema 
resolved over several weeks, but the visual field defects persisted. The patient states that he has had 
fluctuating blurred vision/ visual loss (with spontaneous improvements) over the last 3 years without any 
other neurologic deficits until recent presentation with sensory loss and ataxia.  

Commentary II 

The history of heavy smoking associated with progressive diffuse sensory deficits and ataxia is highly 
suggestive of a diagnosis of paraneoplastic sensory neuronopathy secondary to anti-Hu autoantibodies 
(also known as type 1 antineuronal nuclear autoantibody; most commonly associated with small cell lung 
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cancer). Despite the lack of systemic symptoms (including xerostomia or xerophthalmia), sensory 
neuronopathy secondary to Sjögren's disease or paraproteinemic sensory neuropathy require 
consideration. The remote use of alcohol makes alcohol-induced cerebellar degeneration with peripheral 
neuropathy less likely, although it remains a possible differential. The clinical history does not differentiate 
between peripheral and central localization, so myelopathies with preferential involvement of sensory 
pathways such as vitamin B12 and vitamin E deficiency require consideration, as well as intrinsic/extrinsic 
cervical cord lesions, especially cervical spondylosis with posterior osteophytes associated with 
degeneration and remote trauma.  

In addition, the patient's sexual history suggests that he had multiple sexual partners in the past, making 
HIV and HTLV-1/2 infection, as well as tabes dorsalis, possible considerations. Lack of foreign travel (to 
the Caribbean, South America, Africa or Japan ) or weakness makes HTLV-1/2 less likely clinically. 
Chronic autoimmune/inflammatory causes of sensory dysfunction, such as CIDP and anti- MAG /SGPG 
neuropathy, require consideration, although pure sensory variants are relatively uncommon. In addition, 
the remote history of bilateral inflammatory optic neuropathies with fluctuating visual symptoms raises the 
possibility of secondary progressive multiple sclerosis, although the age of onset is atypical. There is no 
family history of neurologic illness, reducing the likelihood of SCA and HSAN, although this does not 
exclude autosomally recessive or sporadic neurodegenerative disorders.  

There is no history of toxin exposure or drug use, making toxic causes of PNS or CNS sensory 
dysfunction unlikely. Although diabetes may cause a distal pure sensory polyneuropathy, the early 
perianal sensory loss argues against this diagnosis. The absence of unilateral pain followed by weakness 
makes diabetic radiculoplexus neuropathy unlikely as well. Neuropathies associated with dysfunction in 
lipid metabolism are usually progressively symmetrical (cape-like) or relapsing remitting and multi-focal 
and may be associated with visual (retinitis pigmentosa), malabsorption problems, and premature 
recurrent heart disease. It is unclear if the earlier presentation with bilateral optic neuritis is relevant to the 
current symptom complex.  

Differential Diagnoses (in order of likelihood):  

1. Sensory neuronopathy secondary to anti-Hu antibodies or Sjögren's disease  
2. Posterior myelopathy/cerebellar ataxia secondary to vitamin deficiencies (vitamin B12 or E) or 

chronic alcohol exposure  
3. Posterior myelopathy secondary to intrinsic/extrinsic mass lesions (tumor, osteophyte)  
4. Posterior myelopathy secondary to infection (HIV, HTLV-1/2, syphilis)  
5. Paraproteinemic sensory neuropathy  
6. Pure sensory CIDP or sensory-predominant anti-MAG/SGPG neuropathy  
7. Secondary progressive multiple sclerosis  
8. Spinocerebellar degeneration (SCA, OPCA)  

The physical examination needs to focus on deciphering if the sensory loss has a multiple peripheral 
nerve, dermatomal or myelopathic (i.e. a spinal level) pattern, if there is motor involvement (indicating 
associated upper or lower motor neuron disease) and if the ataxia is of sensory or cerebellar origin, or 
both. The examination will need to focus on any subclinical cortical or brainstem findings that may 
suggest a central origin  

Back to Top 

Physical Examination 

The patient has a normal cognitive examination. Cranial nerve examination reveals reduced bilateral 
visual acuity (20/60 on the right, 20/40 on the left) with inferior altitudinal visual field deficits. There is no 
relative afferent pupillary deficit. Fundoscopy shows pale optic discs (superior>inferior) bilaterally. There 
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are no additional deficits seen on cranial nerve examination. Motor examination reveals normal bulk, tone 
and strength on confrontation testing in all limbs with preserved (3+) reflexes in the biceps, 
brachioradialis, triceps and quadriceps on both sides and absent ankle jerks bilaterally. Coordination 
testing shows normal finger-to-nose, heel-to-shin and rapid alternating movements. Past-pointing is not 
observed. There is no superimposed tremor seen at rest, with postural maneuvers, or with action. The 
patient stands with a broad base and Romberg's sign is present, with a marked tendency for the patient to 
fall with eyes closed. Truncal ataxia is not present. The patient cautiously ambulates with examiner 
support utilizing a high steppage, slapping gait  

Commentary III 

The eye findings reflect the remote history of bilateral inflammatory optic neuropathies with residual 
axonal loss. The lack of cortical or brainstem findings makes secondary progressive multiple sclerosis 
and OPCA less likely. The normal cerebellar examination, coupled with the Romberg's sign and slapping 
gait, implies that the patient has a profound sensory ataxia. Based on the normal cerebellar findings, 
spinocerebellar degeneration, as well as cerebellar ataxia associated with chronic alcohol exposure or 
vitamin deficiencies, is a less likely diagnosis. The normal motor examination does not support significant 
involvement of the corticospinal tracts (upper motor neuron) or motor unit (lower motor neuron). Posterior 
myelopathy secondary to HTLV-1/2 infection (known as HTLV-associated myelopathy or tropical spastic 
paraparesis) commonly presents with upper motor neuron involvement (some patients may have a 
chronic proximal myopathy). Hyperreflexia in the upper limbs and knees may imply a subclinical upper 
motor neuron lesion (above C5) or a normal variant, while absent ankle jerks may be observed as a 
normal variant in older individuals or associated with a peripheral nervous system lesion affecting the 
gastrocnemius/soleus reflex arc (posterior tibial nerve, sciatic nerve, lumbosacral plexus, dorsal root of 
S1, anterior horn cells of S1 or ventral root of S1). The reflex findings may be incidental and not directly 
related to the presenting diffuse sensory loss and ataxia. Cervical and lumbosacral spondylosis with 
central canal and neuraforaminal stenosis are relatively common in patients above age 60, and the 
patient is a chronic smoker and has a history of neck and back trauma following a remote motor vehicle 
accident. Based on the above physical findings indicative of sensory ataxia, the following differentials 
should be considered:  

1. Sensory neuronopathy secondary to anti-Hu antibodies or Sjögren's disease  
2. Posterior cervical myelopathy secondary to intrinsic/extrinsic mass lesions (tumor, osteophyte)  
3. Posterior cervical myelopathy secondary to vitamin deficiencies (vitamin B12 or E)  
4. Posterior cervical myelopathy secondary to infection (HIV, syphilis)  
5. Paraproteinemic sensory neuropathy  
6. Pure sensory CIDP or sensory-predominant anti-MAG/SGPG neuropathy  

It is important to deduce the nature of the sensory deficits on clinical examination (large vs. small fiber 
involvement) and distribution of sensory loss (myelopathic/ dermatomal/ multiple individual peripheral 
nerves/ distally predominant/ length-dependent). This will aid to localize the underlying process and will 
further narrow the differential diagnoses.  

Isolated distal (ankle) reflex loss may be associated with the confirmed sensory ataxia, however, there 
are several other explanations for this finding in a patient over 60 years old (including a normal variant 
and lumbosacral spondylosis with S1 radiculopathy, which the patient has on EDX testing). Diffuse reflex 
loss would have been more suggestive that the disorder causing the sensory ataxia was responsible for 
observed reflex loss.  

It would be unusual to have cervical stenosis with sensory loss/ataxia and no motor findings, as initial 
ventral involvement of the spinal cord (causing motor symptoms/signs) secondary to spondylotic disease 
is by far more common that isolated or early dorsal spinal cord involvement (from posterior osteophyte 
complex). However, this should be considered in the differential, as cervical stenosis from spondylotic 
disease is relatively common in patients above 60 years old.  
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As above, pure sensory radiculopathies due to lumbosacral spondylosis with isolated involvement of the 
dorsal nerve roots is not a common entity, as most cases typically involve the spinal nerve roots or ventral 
nerve roots initially. More commonly, motor symptoms and signs in the affected myotome would be 
expected and knee jerks may be lost if there is significant involvment of the L2-4 nerve roots. As 
spondylotic disease is common in patients above 60, it should be considered in the differential, although 
this presentation is uncommon.  

Physical Examination, continued 

A detailed subjective sensory examination is performed as shown below:  

Light touch and 2-point discrimination : There is asymmetrical reduced sensation involving the right C4-
T6, left C4-T2, right L2-S4 and left L4-S4 dermatomes on the limbs and trunk.  

Pinprick : This shows reduced sensation in the right and left C4-T1 dermatomes in the limbs and trunk, 
with normal thoracic sensation and hyperesthesia in the L1-S4 lumbosacral dermatomes on the dorsum. 
There was preserved pinprick in the lumbosacral dermatomes in the limbs.     

Proprioception : There is severely reduced joint position sense in the right hallux and bilateral index finger 
distal/proximal interphalangeal and metacarpophalangeal joints. Proprioception was moderately reduced 
in the left hallux and is normal at the wrists and ankles bilaterally.  

Vibration threshold (using Rydel-Seiffer graduated tuning fork set at 128 Hz [maximum score is 8; normal 
= 6.0 in the upper limbs, = 3.5 in the lower limbs for patient's age] 1 ): Absent (0/8) in the right and left 
index finger distal interphalangeal joints, right index finger proximal interphalangeal and 
metacarpophalangeal joints, left wrist ulnar styloid and right hallux. Vibratory thresholds are severely 
reduced in the left index finger proximal interphalangeal and metacarpophalangeal joints, right wrist ulnar 
styloid, elbow lateral epicondyle and shoulder acromioclavicular joint (2/8), and moderately reduced in the 
left hallux, bilateral medial malleoli and right patella (2/8). There is a mild reduction in the left elbow lateral 
epicondyle and shoulder acromioclavicular joints (4/8), with normal thresholds on the left patella (4/8).  

In the JNNP paper by Martina et al, it was shown that normal vibratory thresholds using the graduated 
tuning fork differ between the upper and lower limbs, and with age. The commentary states that in the 
upper extremity, normal vibratory thresholds are greater than or equal to 6 in the upper limbs, and greater 
than or equal to 3.5 in the lower limbs for the patient's age. This implies that a score of 2 in the upper 
limbs is considered severe loss, while a similar score in the lower limbs is considered moderate loss.  

Commentary IV  

The sensory examination reveals an asymmetric (right > left), non-length dependent, diffuse multi-modal 
(large > small fiber) cutaneous cervical, thoracic and lumbosacral dermatomal sensory loss. A spinal 
sensory loss level is NOT present, making posterior cervical myelopathy somewhat unlikely. In true 
posterior cord syndromes, there should be complete sparing of small fiber sensory modalities (that cross 
over and ascend contralaterally in the anterolateral system [spinothalamic tracts]). In addition, the pattern 
of sensory loss demonstrated does not follow the normal somatotopic representation within the spinal 
cord. The diffuse, non-length dependent, asymmetric large> small fiber dermatomal sensory loss could be 
due to a peripheral nervous system disorders affecting the dorsal root ganglia (sensory neuronopathy) or 
dorsal nerve roots (sensory polyradiculopathy). A distal predominance (rather than dermatomal pattern) in 
sensory deficits would be expected in anti-MAG/SGPG neuropathy, while a length-dependent (‘stocking 
and glove') pattern would be expected in paraproteinemic sensory neuropathy. Based on the additional 
physical findings obtained from the detailed sensory examination, the most likely differential diagnoses 
are:  
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1. Pure sensory CIDP  
2. Sensory-predominant anti-MAG/SGPG neuropathy  
3. Paraproteinemic sensory neuropathy  

The electrophysiologic examination should be designed to assess for diffuse, asymmetric involvement of 
multiple sensory nerves, deduce if there is evidence suggesting primary demyelination or axonal loss 
within the affected sensory nerves, and assess for subclinical motor involvement (axonal or demyelinating 
features) that may be seen in sensory-predominant CIDP, anti- MAG /SGPG neuropathy and 
paraproteinemic neuropathies.  

Back to Top 

Electrophysiologic Data 
 

SENSORY NERVE CONDUCTION STUDIES 
NERVE  SIDE  STIM SITE  RECORD  cm  AMPL  dLAT  CV  
Median  R  Wrist  Digit II  16  10.9  

(= 10.0)  

4.00  40.0  

(= 50.0)  
Median  L  Wrist  Digit II  16  11.2  

(= 10.0)  

3.90  41.0  

(= 50.0)  
Ulnar  R  Wrist  Digit V  13  9.4  

(= 5.0)  

2.00  65.0  

(= 50.0)  
Ulnar  L  Wrist  Digit V  13  10.8  

(= 5.0)  

1.90  68.4  

(= 50.0)  
Superficial Radial  R  Forearm  Digit I  10  25.6  

(= 10.0)  

1.45  69.0  

(= 51.0)  
Superficial Radial  L  Forearm  Digit I  10  29.5  

(= 10.0)  

1.40  71.4  

(= 51.0)  
Sural  R  Calf  Lat Mall  14  8.6  

(= 3.0)  

2.80  50.0  

(= 40.0)  
Sural  L  Calf  Lat Mall  14  9.8  

(= 3.0)  

2.70  51.9  

(= 40.0)  
Superficial Peroneal  R  Lateral Leg  Dorsal Ankle  12  9.9  

(= 3.0)  

2.25  53.3  

(= 40.0)  
Superficial Peroneal  L  Lateral Leg  Dorsal Ankle  12  12.0  

(= 3.0)  

2.45  49.0  

(= 40.0)  
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MOTOR NERVE CONDUCTION STUDIES  

   
NERVE  SIDE  

   

STIM SITE  RECORD  cm  AMPL  LAT  CV  

Median  R  Wrist  APB  7  6.7  

(= 5.0)  

4.75  

(= 4.3)  

   

      Elbow  APB  24  7.7*  9.25  53.3  

(= 50.0)  
Median  L  Wrist  APB  7  6.2  

(= 5.0)  

4.70  

(= 4.3)  

   

      Elbow  APB  23  10.7*  9.15  51.7  

(= 50.0)  
Ulnar  R  Wrist  ADM  7  9.2  

(= 7.0)  

2.90  

(= 3.5)  

   

      B. Elbow  ADM  21.5  6.3*  6.95  53.1  

(= 50.0)  
      A. Elbow  ADM  14  5.9  9.65  51.9  
Common Peroneal  R  Ankle  EDB  9  3.4  

(= 2.0)  

3.65  

(= 6.0)  

   

      Fibular head  EDB  30  2.6  10.90  41.4  

(= 40.0)  
      Lateral knee  EDB  9  2.3  13.15     
Tibial  R  Ankle  AHB  9  0.5  

(= 4.0)  

4.40  

(= 6.0)  

   

      Popliteal Fossa AHB  37  0.2  14.40  38.3  

(= 40.0)  

* Martin-Gruber anastomoses (median-ulnar crossover) are present bilaterally  

F-WAVE MOTOR CONDUCTION STUDIES 
NERVE  SIDE  STIM SITE  RECORD  F MIN LAT  
Common Peroneal  R  Ankle  EDB  NR (= 54.0)  
Tibial  R  Ankle  AHB  70.60 (= 54.0)  
Median  R  Wrist  APB  32.80 (= 32.0)  
Ulnar  R  Wrist  ADM  31.05 (= 32.0)  
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Median  L  Wrist  APB  29.45 (= 32.0)  

NR= not recordable  

Normal values are in parentheses  

NEEDLE ELECTROMYOGRAPHY  

INSERtional activity: N, sust, unsust 

FIB: 0, 1+, 2+, 3+, 4+ 

OTHer: 0 or fascic, myotonia, myokymia 

EFFort: N, decr 

RECruitment: N, inc or dec 1+, 2+, 3+, 4+ 

AMPlitude: N, inc or dec 1+, 2+, 3+, 4+ 

DURation: N, inc or dec 1+, 2+, 3+, 4+ 

POLyphasia: N, inc or dec 1+, 2+, 3+, 4+ 

 
R/L  MUSCLE  INSER  FIB  OTH  EFF  REC  AMP  DUR  POL  
R  Tibialis Anterior  N  0  0  N  dec 1+ inc 1+  inc 1+  inc 1+  
R  Medial Gastrocnemius  sust  3+  SRD  N  dec 2+ N  inc 1+  inc 2+  
R  Ext Hallucis Longus  N  1+  0  N  dec 1+ inc 1+  inc 1+  inc 1+  
R  Tibialis Posterior  sust  1+  0  N  dec 2+ inc 2+  inc 2+  inc 1+  
R  Vastus Medialis  N  0  0  N  N  N  N  N  
R  1 st Dorsal Interosseous  N  0  0  N  N  N  N  N  
R  Extensor Indicis  N  0  0  N  N  N  N  N  
R  Flex Carpi Radialis  N  0  0  N  N  N  N  N  
R  Triceps  N  0  0  N  N  N  N  N  
R  Deltoid  N  0  0  N  N  N  N  N  

SRD= single repetitive discharge  

The electrophysiological data shows normal sensory amplitudes in the bilateral median, ulnar, superficial 
radial, sural and superficial peroneal nerves implying that the lesions causing the diffuse cutaneous 
sensory loss and sensory ataxia are proximal to the dorsal root ganglion. This data effectively excludes a 
sensory neuropathy or neuronopathy (dorsal root ganglionopathy), as well as a sensory 
polyradiculoneuropathy (where distal sensory responses made be absent or have reduced amplitudes/ 
conduction velocities). There are prolonged median motor and sensory distal latencies as seen in median 
neuropathies at the wrist. Normal motor amplitudes and conduction velocities in the bilateral median, right 
ulnar and common peroneal nerves (with normal distal latencies in the ulnar and common peroneal 
nerves) further support the lack of diffuse distal motor involvement in this disorder, although needle 
electromyography would be required to confirm generalized lack of motor unit involvement. The needle 
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examination of selected muscles in the right upper limb (which is clinically most affected) does not 
demonstrate any abnormalities. This supports the impression that this disorder is restricted to multiple 
dorsal nerve roots.  

Complete analysis of the electrophysiological data shows evidence for mild bilateral median neuropathies 
at the wrist and mildly severe, chronic L5-S2 radiculopathies on the right with ongoing denervation. These 
findings do not account for the patient's profound sensory abnormalities. The lumbosacral radiculopathies 
adequately explain the isolated marked reduction in the right tibial motor amplitude and mild reduction in 
conduction velocity. The patient was unable to tolerate additional needle electromyography to assess for 
proximal L5-S1-S2 innervated muscles or low lumbar/ upper sacral paraspinal muscles. In order to verify 
that the needle electromyographic findings in the right lower limb are not indicative of a diffuse disorder, 
an extensive needle examination of the left upper and lower limbs is performed at a later date.  

NEEDLE ELECTROMYOGRAPHY  

INSERtional activity: N, sust, unsust 

FIB: 0, 1+, 2+, 3+, 4+ 

OTHer: 0 or fascic, myotonia, myokymia 

EFFort: N, decr 

RECruitment: N, inc or dec 1+, 2+, 3+, 4+ 

AMPlitude: N, inc or dec 1+, 2+, 3+, 4+ 

DURation: N, inc or dec 1+, 2+, 3+, 4+ 

POLyphasia: N, inc or dec 1+, 2+, 3+, 4+ 

 
R/L  MUSCLE  INSER FIB OTH EFF REC AMP  DUR  POL 
L  Tibialis Anterior  N  0  0  N  N  N  N  N  
L  Medial Gastrocnemius  N  0  0  N  N  N  N  N  
L  Vastus Lateralis  N  0  0  N  N  N  N  N  
L  Vastus Medialis  N  0  0  N  N  N  N  N  
L  Iliopsoas  N  0  0  N  N  N  N  N  
L  1 st Dorsal Interosseous  N  0  0  N  N  N  N  N  
L  Extensor Digitorum 

Communis  
N  0  0  N  N  N  N  N  

L  Flex Carpi Radialis  N  0  0  N  N  N  N  N  
L  Deltoid  N  0  0  N  N  N  N  N  

The normal needle electromyography performed on the left confirms the initial impressions that the 
diffuse disorder predominantly affects sensory nerve roots. Based on the results of the nerve conduction 
studies and needle electromyography, the most likely differential diagnosis is:  

1.   Pure sensory chronic inflammatory demyelinating polyradiculopathy .  
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Somatosensory evoked potentials provide an objective means of assessing peripheral and central 
sensory pathways that could aid in lesion localization. This is the only objective electrodiagnostic 
measure that can demonstrate slowing localizable to the dorsal nerve roots and aids confirm the clinical 
diagnosis.  

SHORT LATENCY SOMATOSENSORY EVOKED POTENTIAL STUDIES  
NERVE  SIDE  STIM SITE  PEAK  LATENCY  NORM VALUE  
MEDIAN  R  Wrist  N9  12.16  = 11.1  
         N13  19.68  = 14.0  
         N19  24.48  = 21.4  
         N9-N13  7.48  = 4.4  
         N13-N19  4.80  = 6.6  
         N9-N19  12.32  = 11.1  
MEDIAN  L  Wrist  N9  11.68  = 11.1  
         N13  19.04  = 14.0  
         N19  25.20  = 21.4  
         N9-N13  7.36  = 4.4  
         N13-N19  6.16  = 6.6  
         N9-N19  13.52  = 11.1  
TIBIAL  R  Med Malleolus  PF  NR  = 10.2  
         L3  NR  = 20.1  
         P37  NR  = 44.1  
         N45  NR  = 56.3  
         PF-L3  NR  = 10.8  
         L3-P37  NR  = 21.9  
         PF-P37  NR  = 34.2  
TIBIAL  L  Med Malleolus  PF  7.60  = 10.2  
         L3  19.80  = 20.1  
         P37  40.20  = 44.1  
         N45  47.60  = 56.3  
         PF-L3  12.20  = 10.8  
         L3-P37  20.40  = 21.9  
         PF-P37  32.60  = 34.2  

N9= Brachial Plexus, N13= cervical cord, N19= thalamocortical radiations, PF= popliteal fossa, L3= 
cauda equina/lumbar cord, P37= primary sensory cortex, N45= association sensory cortex, NR= not 
recordable.  

Short latency median somatosensory evoked potentials show moderate prolongation (~170% upper limit 
of normal) in the N9 (also known as Erb point)-N13 interpeak latencies bilaterally. This implies impulse 
conduction slowing (focal demyelination) between the upper trunk of the brachial plexus and dorsal 
columns of the mid-lower cervical cord; i.e. in the C6-C7 dorsal nerve roots. Central conduction time 
(N13-N19 interpeak latency) is normal bilaterally. The mild prolongation (<110% upper limit of normal) in 
the N9 latency is most likely due to the known median neuropathies at the wrist bilaterally.  

Short latency tibial somatosensory evoked potentials are not recorded from the right. This is most likely 
related to a failure to elicit responses due to posterior tibial motor nerve axonal loss associated with the 
chronic and ongoing L5-S2 radiculopathies (as seen on routine nerve conduction studies). The left tibial 
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study shows mild prolongation (~113% upper limit of normal) in the PF-L3 interpeak latency, implying 
some impulse conduction slowing (focal demyelination) between the sciatic nerve and dorsal columns of 
the lumbar cord. Central conduction time (L3-P37 interpeak latency) is normal. Pure demyelinating 
lesions in the sciatic nerve or lumbosacral plexus may result in normal sural and superficial peroneal 
responses; however it is not uncommon that secondary axonal loss with reduced sensory amplitudes 
would occur with such lesions. Preserved sensory responses in the setting of sensory loss over the 
cutaneous distribution of the nerve most commonly localize lesions proximal to the dorsal root ganglion. 
In addition, somatosensory evoked potentials are commonly normal in patients with radiculopathies due 
to spondylotic disease, while the L3-P37 latency is abnormal in 75% of patients with cervical spondylotic 
myelopathy.  

The results of the short latency somatosensory evoked potentials confirm that there is demyelination 
involving the dorsal nerve roots of the tested dermatomes, supportive of a diagnosis of pure sensory 
chronic inflammatory demyelinating polyradiculopathy. 

Back to Top 

Diagnostic Impression 

Laboratory tests for possible causes of peripheral and central sensory loss with ataxia are normal (see 
section 3). Magnetic resonance imaging ( MRI ) of the brain and entire spinal axis with and without 
gadolinium did not demonstrate any significant intraparenchymal lesions in the brain or spinal cord or 
diffuse nerve root enhancement. MRI shows diffuse cervical spondylosis and neuraforaminal stenosis, 
with moderate to severe central canal stenosis at C3-C4 and C4-5 with myelomalacia and intact CSF 
space (subsequently confirmed by CT myelogram), as well as severe spinal canal stenosis at L4-5 and 
bilateral moderate to severe neuraforaminal stenoses (R>L) at L5-S1.  

In addition, a lumbar puncture for cerebrospinal fluid analysis is performed to confirm chronic immune 
sensory polyradiculopathy (an autoimmune etiology) as the diagnosis for the diffuse sensory loss and 
ataxia, and exclude infectious or infiltrative causes. Albuminocytologic dissociation is observed on CSF 
analysis (3 white blood cells/ mm 3 in tube 1, and 0 white blood cells/ mm 3 in tube 4; with a protein 
concentration of 143 mg/dL in tube 2), further supporting the clinical and electrodiagnostic impressions. 
Further CSF analysis did not demonstrate oligoclonal or monoclonal bands or infectious etiologies. The 
albumin quotient, defined as the ratio of CSF/serum albumin concentration, represents the most reliable 
measure of blood-CSF barrier function. This variable increases with age and can be adjusted. 2 Since 
cervical and lumbar canal stenosis have been associated with mild elevations in CSF protein (and are 
more common with increasing age), the calculated age-adjusted albumin quotient of 15.5 (normal = 5) 
provides additional evidence of significant blood-CSF barrier dysfunction in the patient, as seen in 
inflammatory demyelinating polyradiculoneuropathies. 2 A dorsal nerve root biopsy would provide 
supportive histopathological evidence of inflammatory cell infiltration and demyelination (not widely 
available and not performed in this case).  

The patient received a total 2g/kg IVIg over 3 days with a rapid improvement in cutaneous sensation and 
joint position sense, with marked reduction in ataxia resulting in improved fine motor skills. He was able to 
ambulate with minimal assistance (from being wheelchair dependent) within days. He was discharged 
home on high-dose oral prednisone. Medication non-compliance was associated with clinical relapse 
starting a week post-discharge with worsened sensory loss and ataxia observed when clinically assessed 
6 weeks post discharge. Repeat CSF analysis showed albuminocytologic dissociation and routine 
electrodiagnostic studies showed normal sensory amplitudes with mild worsening of the bilateral median 
neuropathies at the wrist and the right L5-S2 radiculopathy. A total of 2g/kg IVIg was administered over 5 
days, resulting in significant subjective and objective clinical improvement. He was discharged home on 
high dose steroids and azathioprine (1 mg/kg per day in divided doses) in an ambulatory state requiring 
mild assistance after a short-course of inpatient rehabilitation. Clinical relapse occurred about 3 weeks 
post-discharge and high dose steroids were maintained with increase in azathioprine to 1.5 mg/kg per 
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day. The patient underwent an anterior cervical corpectomy at C4 and anterior cervical fusion of C3-C5 
without significant improvement in his cutaneous sensation, sensory ataxia or ambulation. The patient 
remained on high dose oral steroids for a total of 4 months (with the appearance of Cushingoid features). 
A slow-steroid taper was initiated 4 months ago without relapse thus far. Follow-up clinical assessments 
over the last 6 months show gradual improvement in cutaneous sensation, joint position sense and 
ambulation. He has not returned to his baseline functional status or functional capabilities following the 
initial IVIg treatment. The patient is currently receiving inpatient rehabilitation in a chronic care facility and 
is making good progress. He ambulates with no assistance for short distances (<100 yards) and uses a 
wheelchair for long distances due to fatigue associated with chronic obstructive pulmonary disease.  

Commentary IV 

A diagnosis of pure sensory chronic inflammatory demyelinating polyradiculopathy (or chronic immune 
sensory polyradiculopathy) proceeded by bilateral inflammatory optic neuropathies is made. The clinical 
presentation of progressive (> 2 months) asymmetric, multi-modal cutaneous sensory loss with profound 
sensory ataxia, preserved motor function and reflexes three years after a well-documented episode of 
progressive (>1 month), subacute, bilateral optic neuropathies associated with lymphocytic pleocytosis 
(with subsequent fluctuating visual acuity) provides a clinical rationale for this diagnosis. Despite retained 
reflexes (implying preservation of Type Ia (or A a ) sensory afferents from the muscle spindles of the 
biceps, brachioradialis, triceps and quadriceps muscles), the dermatomal pattern of large > small fiber 
sensory loss (rather than a spinal level) observed clinically implies diffuse involvement of multiple dorsal 
nerve roots. The remote history of traumatic cervical spine injury (with ventral cord involvement) may 
explain the observed hyperreflexia; however afferent sensory input into the reflex arc would be required 
for reflex preservation.  

Normal sensory amplitudes on routine nerve conduction studies associated with clinical sensory loss in 
the studied nerve distribution suggest that the lesions are proximal to the dorsal root ganglion. This data 
effectively excludes sensory neuropathies, sensory neuronopathies and common variants of CIDP with 
nerve root and peripheral nerve involvement. Short latency bilateral median and left tibial somatosensory 
evoked potentials demonstrate significant sensory impulse conduction slowing along the C6-7 and L5-S1 
dorsal nerve root segments.  

Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) is a common, probably 
underdiagnosed, heterogeneous immune-mediated disorder affecting multiple nerve roots, peripheral 
nerves or both, that affects about 0.5 per 100,000 children and 1-2 per 100,000 adults. In classic forms, 
there is symmetric or near symmetric proximal and distal weakness and sensory loss with hypo- or 
areflexia that progresses for > 2 months. The clinical course may be recurrent (relapsing remitting), 
steadily progressive, stepwise progressive or chronic monophasic. CIDP may be associated with 
albuminocytologic dissociation on CSF analysis, evidence of demyelination (prolonged distal and F-wave 
latencies, slowed conduction velocities, conduction block and temporal dispersion) on routine 
electrodiagnostic studies and signs of demyelination on nerve biopsy. There are several diagnostic 
criteria (primarily for research purposes) that are limited by low sensitivity (high  

Histopathologic findings include T-cell infiltration into the epineurium, perineurium and endoneurium, and 
endoneurial monocyte infiltration associated with myelin loss, as well as features of repetitive 
demyelination-remyelination (onion bulb formation). Teased fiber preparations show evidence of 
demyelination (loss of myelin at or between nodes of Ranvier) and remyelination (short internodes and 
variable internodal length). In CIDP, there may be a breakdown in tolerance to self antigens restricted to 
the peripheral nervous system, with resultant activation of autoreactive T-cells and B-cells that cause 
peripheral nerve and nerve root injury by cell-mediated and humoral mechanisms. 3  

Based on a small series of 37 patients, typical or classic forms of CIDP account for about 80% of 
diagnosed cases, while atypical forms may account for 20% of cases. Retained tendon reflexes may be 
seen in about 10% of patients. Cranial nerve involvement or dysautonomia is rare. 4 Several subgroups 
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have been described based on patterns of clinical involvement and electrodiagnostic abnormalities. 
These include pure motor CIDP (symmetric motor demyelinating polyradiculoneuropathy: restricted 
involvement of motor nerves and ventral roots), pure sensory CIDP (sensory ataxic group: with restricted 
involvement of sensory nerves and dorsal roots), chronic inflammatory axonal polyradiculoneuropathy 
(axonal features on EDX studies) and chronic immune sensory polyradiculopathy (or pure sensory 
chronic inflammatory demyelinating polyradiculopathy: with restricted involvement of dorsal nerve roots 
with normal routine electrodiagnostic studies). 3,5,6 In addition, there are several other acquired 
demyelinating neuropathies of presumed autoimmune etiology that may be considered as CIDP variants 
or distinct disorders such as multifocal acquired demyelinating sensory and motor neuropathy (MADSAM 
or Lewis-Sumner syndrome), multifocal motor neuropathy (MMN) and distal acquired demyelinating 
symmetric (DADS) neuropathy. 3,5 There are several reports describing co-existence of central nervous 
system involvement in patients with CIDP, based on clinical, electrophysiological and magnetic 
resonance imaging data. There seems to be a predilection for the optic nerve involvement in these 
patients. 7  

The patient described has atypical features: multi-modal (large > small fiber) cutaneous sensory loss with 
sensory ataxia without motor involvement, and preserved reflexes. Three years prior to clinical 
presentation, he developed progressive bilateral optic neuropathies, with no further evidence for central 
nervous system dysfunction (as would be expected in MS or NMO). In a series of 15 patients with pure 
sensory chronic inflammatory demyelinating polyradiculopathy (or chronic immune sensory 
polyradiculopathy; median age of disease onset of 63), 47% of patients had retained upper extremity 
reflexes while 7% of cases had retained lower extremity reflexes. A single patient in that series had 
retained upper and lower extremity reflexes associated with large>small fiber sensory loss with disease 
duration of a year (as seen in this case). 6 Reflex retention implies relative sparing of Type Ia (A a ) 
sensory afferents originating from muscle spindles of assessed tendon reflexes. It is possible that the 
recently diagnosed pure sensory chronic inflammatory demyelinating polyradiculopathy and the bilateral 
inflammatory optic neuropathies are unrelated; however it is plausible that failure of self tolerance to a cell 
surface antigen found in oligodendrocytes in optic nerves and the dorsal root entry zone (contains central 
neural tissue extending into the dorsal nerve root) 8 or optic nerve oligodendrocytes and Schwann cells in 
dorsal nerve roots; or a myelin antigen restricted to optic nerves and dorsal nerve roots could have 
resulted in this clinical presentation.  

Back to Top 
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