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ABSTRACT 
__________________________________________________________________________________________ 

 

Purpose: An idea of "double-crush syndrome", 

introduced by Upton and McComas, is a concept 

considered for cervical disc disease and the carpal 

tunnel syndrome. Similar hypothesis can be put 

forward for lumbar disc disease and the tarsal 

tunnel syndrome, though the occurrence of the 

latter has not been studied up to date. The aim of 

this study was to examine the occurrence of the 

tarsal tunnel syndrome among patients surgically 

treated for lumbar disc disease. 

Material and methods: Electroneurographical 

examination was performed in 53 in-patients of the 

Department of Neurosurgery, Medical University of 

Białystok, who were admitted for surgical treatment 

of lumbar disc herniation. 

Results: In 9 of 53 patients, (17%) the terminal 

latency of the response in the tibial nerve was 

elongated and the amplitude was depressed to 

exceed the normal reference range of these 

parameters, thus diagnosing the tarsal tunnel 

syndrome. The occurrence of the tarsal tunnel 

syndrome on the side affected by disc disease was 

much higher than on the unaffected side (13.2% vs. 

7.5%, respectively).  

Conclusions: A significant sub-group of patients 

with lumbar disc disease subject to surgical 

treatment suffer also from impairment of the tibial 

nerve at the level of the tarsal tunnel. This is likely 

to affect the results of surgical treatment of disc 

disease: failed back surgery ought to be considered 

in respect of this finding. 

Key words: tarsal tunnel syndrome, 
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INTRODUCTION 

 
The concept of "double crush syndrome" 

states that compression at the distal part of a nerve 

(often without any anatomical cause related to the 

source of pain) may be affected by fiber damage at 

a higher level, resulting in disruption of axonal 

transport [1]. The idea of double crash of a nerve 

was put forward by Upton and McComas, who 

demonstrated that up to 70% of patients with the 

syndromes of carpal tunnel and ulnar nerve 

compression had also signs of damage to the 

cervical nerve roots [2]. 

 In contrast to the carpal tunnel syndrome 

and cervical disc, the occurrence of this 

phenomenon in lumbar disc disease and the tarsal 

tunnel syndrome has not yet been sufficiently 

investigated [3]. A term of “tarsal tunnel syndrome” 

describes a condition in which the trunk or branches 

of the tibial nerve are compressed within the course 

of the flexor retinaculum around the medial 

malleolus [4-9]. In this preliminary study, we used 

electroneurography to investigate the occurrence of 

tarsal tunnel syndrome in surgically treated patients 

with lumbosacral disc disease. 

 

MATERIAL AND METHODS 

 
 Fifty three patients (24 women and 29 

men) were included in the study. All were in-

patients of the Department of Neurosurgery, 

Medical University of Białystok, admitted due to 

lumbar degenerative disc disease and qualified for 

surgery. All subjects were informed of the purposes 

of the study and gave written informed consent. 

Four patients had diagnosed pathology at the level 

L3-L4, 22 patients had pathology at the level L4-L5 

and 16 patients at the level L5-S1. In 11 patients, two 

levels were affected, mostly L4-L5 and L5-S1. In 28 

patients, symptoms appeared on the right-side, in 

20 on the left-side and in 5 – bilaterally. 

 Electroneurography of both sides tibial and 

peroneal nerves was performed. At the time of 

assessment, the patient was lying down on the 

couch in the supine position. Surface electrodes 

were used. The skin was wiped with an alcohol 

swab, and the gel was applied topically in order to 

enhance the electrical conductivity of the skin. 

During the examination of the tibial nerve receiver 

electrodes were placed over the abductor halucis 

muscle (cathode distal, anode proximal - 

orthodromal direction). Tibial nerve stimulation 

was performed over the flexor retinaculum and in 

the popliteal fossa. During the examination of the 

peroneal nerve receiving electrodes were placed 

over the short toes extensor. Stimulation was 

performed in the area of extensors retinaculum and 

over the head of the fibula. Examination protocol 

was clarified to the patient at the beginning. 

Stimulation was started at low intensity stimulus 

(habituation to the test) ending with supramaximal 

values (to elicit responses in all nerve fibers) 

causing muscle response M. The distance between 

recipient electrodes and stimulation sites were 

entered to the electroneurograph. Rectangular 

pulses were applied with duration of 0.1 ms, and 

frequency of 2 Hz. Latency, amplitude, conduction 

velocity, F-wave and its quantity was assessed [4-6, 

10-15]. 

 

RESULTS 
 

 Table 1 summarizes the values of the 

neurophysiological parameters found in the group 

of patients examined.  

 

Table 1. Summarizes the values of the neuro-

physiological parameters in examined patients 

 
Nerve Not affected 

side 

N=53 

Affected 

side 

N=53 

t-

test 

Latency  – 
peroneus (ms) 

(SD) 

6.06 (2.49) 5.65 (2.43) ns 

Amplitude  – 

peroneus (mV) 

(SD) 

2.71 (1.57) 2.7 (2.1) ns 

Conduction 

velocity  – 

peroneus (m/s) 
(SD) 

46.9 (10,6) 46.5 (6.9) ns 

Latency  – 
tibialis (ms) 

(SD) 

4.89 (1.43) 5.76 (3.57) ns 

Amplitude  – 

tibialis (mV) 

(SD) 

5.82 (3.47) 5.3 (3.4) ns 

Conduction 

velocity  – 

tibialis (m/s) 
(SD) 

46.5 (12.5) 44.9 (14.6) ns 

 
 SD-standard deviation, ns- not significant 

 

 No significant differences was found 

between the affected and non-affected extremity in 

any of the parameters. Nevertheless the terminal 

latency of the response in the tibial nerve was 

longer in the extremity affected by disc disease than 

in the non-affected side. This was in contrast to the 

latency in the peroneal nerve (which, unlike the 

tibial nerve, courses freely and therefore, can serve 

as a control). The same holds true for the amplitude 

of the response, which was smaller on the affected 

side in the tibial nerve but not in the peroneal nerve.  

 The above signs of asymmetry of the 

response in the tibial (but not in the peroneal) nerve 

suggests that among the patients with lumbar disc 

disease, there is a sub-set of patients in whom the 

conductivity in the peripheral segment of the tibial 

nerve is affected. To identify this sub-set of 
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patients, the neurophysiological parameters in the 

tibial nerve on the affected side was compared to 

their normal reference range, which have been 

previously established in our laboratory (Table 2).  

 

Table 2 Normal reference, established in healthy 

subjects in our laboratory 

 
Nerve terminal 

latency 

conduction 

velocity 

response 

amplitude 

 ms SD m/s SD mV SD 

Peroneal 4.8 0.8 48 6 5.4 2.5 

Tibial 4.6 0.8 46 6 11.8 4.1 

 
 SD-standard deviation 

 

In this manner a subgroup of 9 patients 

was identified in whom tarsal tunnel syndrome 

could be diagnosed basing on neurophysiological 

exa-mination. It is of interest to add that among 

them there were 2 patients who had 

neurophysiological signs of the tarsal tunnel 

syndrome in the limb not affected by disc disease 

and two other patients in whom signs of tarsal 

tunnel syndrome were bilateral.  

 

DISCUSSION 
 

 The concept of "double crush syndrome" 

states that clinical signs and symptoms of a 

compression at the distal part of a nerve may be 

affected by fiber damage at a higher level. In 

particular, compression of the nerve roots can 

disrupt their axonal transport, resulting in increased 

susceptibility of the distant segments of the nerve to 

external stimuli, including mechanical com-

pression [1,2]. In such situation even minor nerve 

entrapment can lead to clinically expressed 

compression neuropathy with nerve conduction 

velocity compromise, sensory disturbances, pain 

and other complaints. 

 Our study indicates that among patients 

with lumbar disc disease subject to surgical 

treatment there is a substantial sub-set of subjects 

who suffer also from tibial nerve compression at its 

peripheral segment –this running within the tarsal 

tunnel. The exact figure amounted to 17% which is 

rather a unexpectedly considerable share. 

 Moreover, the occurrence of the tarsal 

tunnel syndrome on the side affected by disc 

disease is much higher than on the unaffected side 

(13.2% vs. 7.5%, respectively).  

 The predominance of the “affected” side 

suggests that the compression of the sciatic nerve 

root by a disc pathology cam make the peripheral 

segment of the nerve more vulnerable to 

mechanical compression and/or irritation at the 

level of the tarsal tunnel. This seems to confirm the 

concept of double crash syndrome also as to the 

sciatic nerve. Nevertheless the occurrence of this 

syndrome in the lower extremity, as found in our 

study, is significantly smaller than a relevant figure 

reported in patients with cervical disc disease and 

the carpal tunnel syndrome [3, 5, 6, 16, 17]. 

 Nowadays, the stunning advance of 

techniques like computer tomography and magnetic 

resonance has directed the clinical diagnosis onto 

the neuroimaging, at the cost of functionally 

oriented methods of diagnosis, headed by 

electroneurophysiology. Our study suggests that 

important and clinically relevant diagnostic 

information can be missed with such biased and 

unilateral approach [4, 7, 12, 15]. 

 The results of our study suggest that a 

complete diagnosis of patients with lumbar disc 

disease can only be obtained when neuroimaging is 

supplemented with neurophysiological methods. 

This is especially important in patients in whom 

surgical treatment is planned. There is no doubt that 

such decomposed, multilocal compression of the 

sciatic nerve can affect the results of surgical 

treatment of disc disease. In particular, failed back 

surgery ought to be considered in the respect of this 

condition.  

 

CONCLUSIONS 

 
 A significant sub-group of patients with 

lumbar disc disease subject to surgical treatment 

suffer also from impairment of the tibial nerve at 

the level of the tarsal tunnel.  

 

 

REFERENCES 

 
1. Childs SG. Double crush syndrome. Orthop 

Nurs. 2003 Mar-Apr; 22(2):117-21. 

2. Upton AR, McComas AJ. The double crush in 

nerve entrapment syndromes. Lancet. 1973 Aug 

18; 2(7825):359-62. 

3. Borgia AV, Hruska JK, Braun K. Double crush 

syndrome in the lower extremity: a case report. 

J Am Podiatr Med Assoc. 2012 Jul-Aug; 

102(4):330-3. 

4. Kinalski R. Neurofizjologia Kliniczna Dla 

Neurorehabilitacji. Wrocław: MedPharm 

Polska; 2008; p 9-24, 219-31. (Polish) 

5. Kochanowicz J. Zespoły z ucisku - diagnostyka 

i leczenie. Kraków: Medycyna Praktyczna; 

2003. Zespół cieśni stępu; p. 160-5. (Polish) 

6. Kochanowicz J. Neurofizjologia kliniczna – 

elektromiografia i elektroneurografia. Kraków: 

Wydawnictwo Medycyna Praktyczna; 2008. 

Zespół cieśni stępu; p. 229-33. (Polish) 

7. Mumenthaler M, Schliack H, tłum. Dobies E. 

Uszkodzenia nerwów obwodowych – Rozpo-



Prog Health Sci 2012, Vol 2 , No2 : Tarsal tunnel syndrome and lumbar discopathy 

 

78 

znawanie i leczenie. Warszawa, PZWL;1998: p 

142. (Polish) 

8. Oh SJ, Meyer RD. Entrapment neuropathies of 

the tibial (posterior tibial) nerve. Neurol Clin. 

1999 Aug 17(3): 593-615. 

9. Augustijn P, Vanneste J. The tarsal tunnel 

syndrome after a proximal lesion. J Neurol 

Neurosurg Psychiatry. 1992 Jan 55(1):65-7. 

10. Galardi G, Amadio S, Maderna L, Meraviglia 

MV, Brunati L, Dal Conte G, Comi G. 

Electrophysiologic studies in tarsal tunnel 

syndrome. Diagnostic reliability of motor distal 

latency, mixed nerve and sensory nerve 

conduction. Am J Phys Med Rehabil. 1994 Jun 

73(3):193-8. 

11. Patel T, Gaines K, Malamut R, Park A, Del 

Toro D, Holland N. Usefulness Of Electro-

diagnostic Techniques In The Evaluation of 

Suspected Tarsal Tunnel Syndrome: An 

Evidence-Based Review. Muscle & Nerve. 2005 

Aug 32: 236-40. 

12. Drozdowski W. Neurofizjologia kliniczna – 

elektromiografia i elektroneurografia. Kraków: 

Wydawnictwo Medycyna Praktyczna; 2008. 

Techniki badania elektroneurograficznego; p. 

79-89. 

13. Buschbacher RM. Tibial nerve motor 

conduction to the abductor hallucis. Am J Phys 

Med Rehabil. 1999 Nov-Dec 78(6 Suppl):S15-

20. 

14. Buschbacher RM. Peroneal nerve motor 

conduction to the extensor digitorum brevis. Am 

J Phys Med Rehabil. 1999 Nov-Dec 78(6 

Suppl): S26-31. 

15. Mondelli M, Giannini F, Reale F. Clinical and 

electrophysiological findings and follow-up in 

tarsal tunnel syndrome. Electroencephalogr Clin 

Neurophysiol. 1998 Oct; 109(5):418-25. 

16. Sammarco GJ, Chalk DE, Feibel JH. Tarsal 

tunnel syndrome and additional nerve lesions in 

the same limb. Foot Ankle. 1993 Feb; 14(2):71-

7. 

17. Chodoroff B, Ball RD. Lumbosacral radiculo-

pathy, reflex sympathetic dystrophy and tarsal 

tunnel syndrome: an unusual presentation. Arch 

Phys Med Rehabil. 1985 Mar; 66(3):185-7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


