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Numb Toes 

July 2010 

CME Available from July 2010 through July 2013 

 

Accreditation Statement: The AANEM is accredited by the Accreditation Council for Continuing Medical 
Education (ACCME) to sponsor continuing medical education (CME) for physicians. The AANEM designates 
this educational activity for a maximum of 1 AMA PRA Category 1 CreditsTM. Physicians should only claim 
credit commensurate with the extent of their participation in the activity. This activity has been developed in 
accordance with the ACCME Essentials. 

Presenting Symptom: Numb toes. 

Case Specific Diagnosis: Tarsal tunnel syndrome 

Case prepared by: Jose Santiago Campos, MD, Eric L. Altschuler, MD, PhD 

Affiliations: UMDNJ‐ New Jersey Medical School  

Disclosures: No one involved in the planning of this CME activity has any relevant financial relationships to 
disclose. Authors/faculty have nothing to disclose. 

Please note: The opinions expressed in these cases reflect the view of the authors and do not reflect official 
views or positions of AANEM. The AANEM is not liable for decisions made or actions taken by you or any 
third party in reliance on any of the information contained herein. Reference to any products, services, 
hypertext link to the third parties, or other information by trade name, trademark, supplier, or otherwise does 
not constitute or imply endorsement, sponsorship, or recommendation by the AANEM. Finally, we encourage 
you to read AANEM’s Privacy Policy. 

Software Requirement(s): The CME certificate is a PDF file, which can be viewed with Adobe Acrobat 
Reader software. Reader allows you to view, navigate, and print PDF files across all major computing 
platforms. To download a free copy of Reader, connect to the Adobe Acrobat site.   

Appropriate Audience: Residents,  clinical  neurophysiology  or  neuromuscular  fellows,  and  practicing 
physicians. 

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

1. Formulate a differential diagnosis of numbness/tingling of toes.  
2. Use the clinical picture to formulate a differential diagnosis of lower extremity nerve injuries.  
3. Identify when wave forms are present, but do not represent the true response. 

  
Level of Difficulty: Intermediate/ Advanced. 

Back to Top 
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Numb Toes 

History 

A 48-year-old female home health aide presents for evaluation of numbness in the first 4 
fingers of the right foot for the past 3 - 4 months.  Patient states the numbness does not 
extend beyond the phalanges of the affected toes, with constant, 10/10 pain in the affected 
toes. 

 Commentary I 

The patient presents complaining of right foot numbness and tingling.  At this time, the 
differential diagnosis remains broad, including: 

 

1. Lumbosacral polyradiculopathy 
2. Lumbosacral plexopathy 
3. Tibial nerve injury 
4. Plantar fasciitis 
5. Polyneuropathy.  

 History, Continued 

Upon further questioning, she reports a constant, sharp low back pain that is an intensity of 
8/10.  MRI of the lumbosacral spine showed minimal degenerative changes with minimal 
bilateral neural foraminal stenosis at L5-S1. She denies any alleviating factors to her 
symptoms. Denies any history of working with chemicals, working in factories, or 
chemotherapy exposure.  She denies any recent history of falling or tripping, any changes 
in her bowel or bladder function, and any recent fevers or chills. 

 Commentary II  

The additional history of constant low back pain with MRI findings suggestive of neural 
foraminal stenosis at the level of L5-S1 makes lumbar radiculopathy more likely.  In 
addition, other differential diagnoses such as plantar fasciitis or tendonitis cannot be rule 
out given the complaint of constant pain associated with the numbness in her toes. 

The physical examination should focus on: 

1. Lower extremity motor exam to include knee extension and flexion, ankle 
dorsiflexion and plantarflexion, and 1st toe extension. 

2. Lower extremity sensory exam to include dermatomal and peripheral sensory 
nerve distribution. 

3. Lower extremity reflexes. 
4. Tinel’s sign at the tarsal tunnel. 
5. Straight leg raise of the right lower extremity  

 
Back to Top 
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Physical Examination 

Inspection:   No erythema or edema of the lumbosacral spine, or right lower extremity. No 
significant atrophy of right lower extremity muscles.  Severe pes planovalgus deformity 
bilaterally, R>L.  No edema, erythema, or discoloration of toes and nailbeds.   

 

Palpation:  No tenderness along bony prominences, plantar fascia, or Achilles tendon. 

Gait:  non-antalgic, normal gait. 

Lumbosacral flexibility: Forward-flexion, extension, bilateral side-bending:  full AROM 
without pain. 

Manual Muscle Testing: Right lower extremity: 5/5 hip flexion, knee extension/flexion, 
ankle dorsiflexion, 1st toe extension, and ankle plantarflexion. 

Left lower extremity: 5/5 hip flexion, knee extension/flexion, ankle dorsiflexion, 1st toe 
extension, and ankle plantarflexion. 

Light touch sensation: Grossly diminished along distal portion of 1st-3rd digits of right 
foot.   Grossly intact along lateral aspect, and dorsum of right foot. 

Vibratory sensation: Grossly diminished along distal portion of 1st-4th digits of right foot. 

Muscle stretch reflexes: 2+ bilateral at the knees and Achilles. 

Straight leg raise: Positive for radicular symptoms in right lower extremity. 

Tinel’s sign at tarsal tunnel: Positive in right, negative in left. 

 

 Commentary III 

The findings of the physical examination have made an isolated tibial nerve injury at the 
tarsal tunnel more likely.   A positive Tinel’s sign over the tarsal tunnel is suggestive of 
Tarsal Tunnel Syndrome.  As the intrinsic musculature of the foot are innervated by the 
proximal peroneal and tibial nerves, one would not expect to see any weakness on manual 
muscle testing.  The intact sensation along the lateral aspect and dorsum of the foot make 
sural nerve and superficial peroneal nerve injuries less likely.  In addition, the intact achilles 
reflex on the right would make a more proximal lesion of the tibial nerve and S1 
radiculopathy less likely.  However, given the positive straight leg raise on the right, an L5 
radiculopathy as a possible cause of her current symptoms cannot be excluded from the 
differential diagnosis. 

 

Back to Top 
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Electrophysiologic Data 

  
SENSORY NERVE CONDUCTION STUDIES 

NERVE SIDE STIM 
SITE 

RECORD cm AMPL 

mcV 

LAT 

Take 
off 

CV 

m/s 

Sural R Calf Lateral Malleolus 14 15.3 2.65 52.8 

Superficial 
Peroneal 

R Lateral Leg Ankle 14 7 2.35 59.6 

Lateral 
Plantar 

R Sole Medial Malleolus 14 NR   

Medial 
Plantar 

R Sole Medial Malleolus 9.5 13.0 5.15 18.4 

Sural L Calf Lateral Malleolus 14 15.3 2.60 53.8 

Lateral 
Plantar 

L Sole Medial Malleolus 14 NR   

Medial 
Plantar 

L Sole Medial Malleolus 9.5 8.2 3.30 28.8 

MOTOR NERVE CONDUCTION STUDIES 

 

NERVE SIDE STIM 
SITE 

RECORD cm AMP
mV 

LAT CV 

m/s 

Common 
peroneal 

R Ankle Extensor Digitorum Brevis 8 6.3 3.30  

Common 
peroneal 

R Fibular 
head 

Extensor Digitorum Brevis 33 5.9 9.35 54.5 

Common 
peroneal 

R Popliteal 
Fossa 

Extensor Digitorum Brevis 6 5.9 10.25 66.7 

Tibial R Ankle Abductor Hallicus 8 2.6 6.70  

Tibial R Popliteal 
Fossa 

Abductor Hallicus 39.5 1.6 16.7 39.5 
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Tibial R Ankle Abductor Digiti Quinti 19.5 3.3 9.05  

Tibial R Popliteal 
Fossa 

Abductor Digiti Quinti 40 2.2 16.95 50.6 

 

 

 

 

Back to Top 
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Summary 

Nerve Conduction Studies: 

• Motor studies of the right peroneal nerve showed a normal amplitude, distal latency, and 
conduction velocity.  Studies of the right tibial nerve with recording over the abductor 
hallicus showed a normal distal latency and diminished amplitude.  While recording over 
the abductor digiti minimi quinti pedis, there was a normal distal latency with only mildly 
diminished amplitude and normal conduction velocity. 
• Sensory studies of bilateral sural nerves and right superficial peroneal nerve showed 
normal amplitudes and latencies. 
• Mixed nerve studies of the right medial plantar nerve records a response. However, this 
response was significantly prolonged compared with the medial plantar response on the left 
and also the amplitude is non-trivially larger.  Thus, we think this is a motor response, not 
the mixed nerve response.   The left medial plantar nerve showed a normal amplitude and 
latency.  No response could be obtained from bilateral lateral plantar nerves, but this could 
have been related to the technical difficulties associated with this study. 

 

Electrodiagnostic Impression 

Electrodiagnostic evidence is consistent with right medial tarsal tunnel syndrome. 

 

Final Commentary 

This patient’s symptoms are likely related to compression of the distal tibial nerve as it 
passes through the tarsal tunnel.  Although a lumbosacral radiculopathy cannot be ruled 
out without needle EMG studies, it can be extremely difficult to complete these studies in 
the intrinsic musculature of the foot.  EMG can be challenging in these cases due to 
patient’s inability to tolerate the procedure, as well as difficulty activating these muscles.  
This makes it difficult to evaluate an adequate number of MUAPs.i  However, this patient’s 
clinical symptoms of numbness along the distal tips of the toes with foot pain, in conjunction 
with a lack of response on mixed nerve studies from the right medial plantar nerve supports 
tarsal tunnel syndrome as the most likely diagnosis. 

The posterior tibial nerve divides into the medial and lateral plantar nerves.  The 
medial plantar nerve supplies the sensory distribution along the first 3½ digits and medial 
half of the plantar surface of the foot, while the lateral plantar nerve supplies the lateral 1½  
and lateral half of the foot.  Traditionally, it has been documented that the bifurcation of the 
posterior tibial nerve into medial/lateral plantar nerves occurs within the tarsal tunnel.  
However, in cadaveric studies, it has been noted that 7% of individuals have a bifurcation 
proximal to the tarsal tunnel.  This proximal division increases the total surface area of the 
nerves as they pass through the tunnel, subsequently increasing the total pressure 
compressing on the plantar nerves.  It has therefore been suggested that this early 
bifurcation may predispose these individuals towards developing tarsal tunnel syndrome.  
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Given the infrequent incidence of tarsal tunnel syndrome, this may correlate with the small 
proportion of the population with proximal bifurcation of the posterior tibial nerve.ii 

The tarsal tunnel is composed of multiple bordering structures that can potentially 
compress on the tibial nerve as it traverses the tunnel.  The roof consists of the flexor 
retinaculum, as it joins the medial maleolus to the calcaneus.  The walls and floor of the 
tunnel are formed by the tibialis posterior, flexor digitorum longus, and flexor hallucis longus 
tendons.[Figure 2]  In addition to the posterior tibial nerve, the tarsal tunnel also houses the 
posterior tibial artery and veins.  Compression within the tarsal tunnel can therefore 
diminish bloodflow to the posterior tibial nerve through the tunnel.  It has been determined 
that pressures in excess of 20mm Hg on a peripheral nerve is enough to decrease venous 
blood flow, while pressures exceeding 40mmg Hg are sufficient to diminish arterial blood 
flow to any given peripheral nerve.  This increased pressure leads to ischemia of the nerve, 
causing the parasthesias classically described in tarsal tunnel syndrome.iii  In this case, the 
patient was referred to podiatry for consideration of tarsal tunnel release. 

 

                      

Figure 1: Tibial nerve as it passes through the tarsal tunnel. 

(http://upload.wikimedia.org/wikipedia/commons/9/9d/Gray832.png) 
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Figure 2: Structures comprising the tarsal tunnel. 

(http://upload.wikimedia.org/wikipedia/commons/9/92/Gray442.png) 

 

Further Reading 
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2. Havel, P.E., Ebraheim, N.A., Clark, S.E., Jackson, W.T., DiDio, L. Tibial Nerve 
Branching in the Tarsal Tunnel. Foot and Ankle, 1988. 9(3);117-119. 
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Tarsal Tunnel Syndrome and Neuropathy. Neurosurg Clin N Am, 2008. 19; 629-
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