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The original concept of entrapment 
neuropathy refers to “a peripheral 
nerve lesion presenting without evident 
external cause and localized in one 

of those anatomical zones where the nerve passes 
through a narrow path”.1 These paths are not only 
narrow, they are also bounded by stiff tissues thus 
leading to confinements that may result in sustained 
tissue pressures.2 Some of the neuropathies are 
common while some are rare and some are even 
controversial. Since, the term has been used for other 
compression syndromes due to external pressure. 

millions of people are affected by entrapment 
neuropathies worldwide. It is especially common 
among individuals with predisposing occupations 
or in those with certain medical conditions.1,3 
These neuropathies occur as a result of mechanical 
dynamic compression of a short segment of a nerve 
as it passes through a specific site, which is frequently 
a fibro-osseous tunnel or an opening in fibrous or 
muscular tissue.3 Symptoms usually begin insidiously 
and progress slowly, and these may include localized 
pain, sensory loss, and/or motor weakness with any 
of these three symptoms being more prominent 
than the other. entrapment can occur in both the 
upper and lower limbs, and Table 1 gives a summary 
of some of the entrapment neuropathies including 
their sites of entrapment.4 Carpal tunnel syndrome 
(CTS) is discussed in some detail as an illustration.

Mechanisms of entrapment neuropathies
For a good understanding of the mechanisms of 
entrapment neuropathies, a knowledge of the basic 
nerve injury types is necessary. There are three basic 
nerve injury types: stretch-related, laceration, and 
compression. Stretch-related injuries result from 
a stretch of the nerve as seen in avulsion of the 
brachial plexus (an example of this is the birth-
related injury, erb palsy). laceration injuries can 
occur from knives, and compression injury is the 
third most common type. entrapment neuropathies 
fall under the compression injury type. In an attempt 
to classify the physical and functional state of the 
damaged nerve trunk, these injuries have also been 
classified into three broad categories by Seddon5: 
neurapraxia, axonotmesis, and neurotmesis [Table 
2].6 Sunderland later further stratified these into 
five categories according to severity.7 most of the 
entrapment neuropathies belong to the category  
of neurapraxia.

Given the potential permanent morbidity that 
could result from harvesting human nerve tissue, 
it has been difficult studying the mechanisms of 
entrapment neuropathies in humans. Thus, many 
studies on the subject have been in animal models, 
and limited data exist from human studies.8 There 
are two basic pathological mechanisms involved  
in compression injuries: mechanical compression 
and ischemia.9
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A B S T R AC T
entrapment neuropathy is the result of pressure on a peripheral nerve as it passes through 
a narrow canal that is bounded by stiff tissues. In spite of their ubiquitous nature, they 
are underdiagnosed, underreported, and sometimes not properly managed, especially 
in developing countries. entrapment neuropathies are of various types, but the most 
common type is carpal tunnel syndrome. mechanisms involved in the pathophysiology 
of entrapment neuropathies include mechanical compression and nerve ischemia. a 
clear understanding of the various types and the underlying mechanisms of entrapment 
neuropathies are invaluable in the decision-making process involved in the management 
of every patient with the condition.
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Mechanical compression
In contrast to Wallerian degeneration, which 
characterizes acute nerve injury, chronic nerve 
compression injuries have found associated with 
some of the changes discussed below. These are 
postulated to be evidence of mechanical compression 
of the nerve.

1. demyelination and remyelination: This has been 
suggested to be the mechanism underlying the 
slowing in nerve conduction in chronic nerve 
compression as seen in entrapment neuropathies. 
animal models of chronic nerve compression 
injuries have demonstrated features suggestive of 
demyelination followed by remyelination of the 
compressed fiber.10,11 Given the crucial role of 
myelin in saltatory conduction of action potential, 
it is plausible that this mechanism is responsible 
for the slowing of nerve conduction velocity seen 
in entrapment neuropathy due to thinner myelin 
and decreased internodal length.8

2. Concurrent proliferation and apoptosis of 
Schwann cells: Gupta and Steward demonstrated 
a proliferation of Schwann cells in the compressed 
segment and distal to the compression in an 
animal model.12 electron microscopic analyses 
have shown that there is no axonal degeneration or 
swelling and these changes occur well before there 
is any detectable alteration in nerve conduction 
velocity. decrease in intermodal length and 
myelin thickness underlie the disruption of the 
efficacy of nerve impulse propagation in chronic 
nerve compression like CTS.13

3. downregulation of myelin-associated protein 
and axonal sprouting: Without any evidence of 
axonal injury, it has been demonstrated that there 
is sprouting of axons in the compressed nerve 
due to a downregulation of myelin-associated 
glycoprotein, which is known to inhibit axonal 
growth in adult humans.14

4. The response of the dorsal root ganglion: In 
response to chronic nerve compression, Chao 
et al,15 have shown that there is an upregulation 
of Growth associated Protein 43 a growth cone 
molecule that is critical in the modulation of  
F-actin behavior to extracellular cues. This 
upregulation has been found to be localized to a 
portion of the small-caliber isolectin b4-binding 
molecule and calcitonin gene-related peptide-
positive neurons. They concluded that chronic nerve 
compression induces a phenotypic change in the 
dorsal root ganglion, which appears to be associated 
with an increase in glial-derived neurotrophic factor 
at and near the compression site.

Ischemia
There is a well-developed microvascular system 
supplying the peripheral nerve, and this is 

Table 1: Entrapment neuropathies.4

Nerve Site of entrapment

Suprascapular Spinoglenoid notch
Lower trunk or 
medial cord of 
brachial plexus

Cervical rib or band at thoracic 
outlet (neurogenic thoracic outlet 

syndrome)
Median

Wrist Carpal tunnel
Elbow between heads of pronator teres 

(pronator teres syndrome)
Ulnar

Wrist Guyon’s canal (ulnar tunnel)
Elbow bicipital groove, cubital tunnel

Posterior 
interosseous 

radial tunnel- at point of entrance 
into supinator muscle (arcade of 

Frohse)
Lateral femoral 
cutaneous (meralgia 
paraesthetica)

Inguinal ligament

Obturator Obturator canal
Posterior tibial Tarsal tunnel, medial malleolus-flexor 

retinaculum
Interdigital 
plantar (Morton’s 
metatarsalgia)

Plantar fascia (heads of 3rd and 4th 
metatarsals)

Adapted from: Adams and Victor’s Principles of Neurology; 9th Edition; 2009; 
McGraw-Hill.4

Table 2: Classification of nerve injuries according to 
researchers Seddon and Sunderland.6

Seddon Sunderland Structural and 
functional processes

neurapraxia 1 myelin damage, 
conduction slowing, and 
blocking

axonotmesis 2 loss of axonal continuity; 
endoneurium intact; no 
conduction

neurotmesis 3 loss of axonal and 
endoneurial continuity; 
perineurium intact; no 
conduction

4 loss of axonal, 
endoneurial, and 
perineurial continuity; 
epineurium intact; no 
conduction

5 entire nerve trunk 
separated; no conduction

From: Stewart.6
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important given the energy-dependent nature of 
action potentials in these nerves. It is thus plausible 
that compression of these blood vessels, as seen in 
entrapment neuropathies, will result in dysfunction 
of the affected nerves. a thickening of the walls of the 
microvessels in the endoneurium and perineurium 
has been demonstrated in a few case reports of 
patients who had nerve segment resection. These 
findings were also associated with perineurial edema, 
thickening, and fibrosis at the site of injury.16

There is usually a compression of part 
of a nerve with consequent disturbance of 
microcirculation earlier in the course of CTS, but 
this is restored immediately after transection of 
the flexor retinaculum. With this restoration of 
microcirculation, there is often an immediate and 
delayed return of nerve function which further 
buttresses the fact that ischemia plays a role in the 
development of the constellation of symptoms and 
signs seen in entrapment neuropathies.17 Further 
evidence for the role of ischemia in entrapment 
neuropathies was demonstrated in a report of 
three cases of hypertensive patients who developed 
CTS after the commencement of beta-blockers, 
but with complete resolution after the drug was 
discontinued.18 The patients were followed-up for up 
to 18 months without recurrence of the symptoms. 
Fluid retention occurring as a side effect of beta-
blocker use has been postulated as the probable 
mechanism of CTS in these patients.

Carpal tunnel syndrome
CTS results from compression of the median nerve as 
it passes through the wrist within the carpal tunnel.2 
It is the most prevalent entrapment neuropathy 
worldwide with significant negative effects on the 
quality of life of individuals suffering from the 
condition.19–21 The prevalence of the condition 
is not known in nigeria. However, brachialgia 
paraesthetica nocturna (waking up at night due to 
unpleasant sensations in the fingers), which is one of 
the early symptoms of CTS, was found in up to 19.6% 
of the respondents in a questionnaire-based study in 
Ibadan.22 In population-based studies, a prevalence 
of 10–20% has been reported for symptoms of the 
disease while the prevalence of definite CTS ranges 
from 0.9% to 10% depending on the method of case 
ascertainment and the population studied.23–27 In a 
clinical surveillance of CTS, a bi-modal distribution 
was found in the age incidence with the first peak 

occurring in the sixth decade while the second peak 
occurs after the age of 70.28

Anatomy and pathophysiology of CTS
The carpal tunnel is a fibro-osseous outlet lying 
between the flexor retinaculum and the carpal 
bones [Figure 1]. The tunnel is tightly packed and 
contains the median nerve and the nine extrinsic 
flexor tendons of the thumb and fingers with its 
narrowest portion being about 2.5 cm distal to its 
entrance. In healthy individuals, the pressure within 
the tunnel ranges from 2–31 mmHg while in CTS 
this is as high as 32–110 mmHg depending on the 
position of the wrist.29 The pressure in the tunnel 
is increased up to 8-fold when the wrist is flexed 
and 10-fold when extended;29 this could be the 
physiologic explanation for the Phalen’s test which 
is a clinical maneuver used in the diagnosis of the 
condition. experimental studies have demonstrated 
a dose-response relationship between the duration 
and amount of pressure in the carpal tunnel and the 
extent of median nerve dysfunction.30

There are various risk factors for developing CTS 
including obesity, diabetes mellitus, hypothyroidism, 
acromegaly, flexor tenosynovitis, ganglion, and 
the physiological state of pregnancy. every unit 
increase in the body mass index increases the risk of 
developing CTS by 7.4%.31 The condition has also 
been shown to be highly prevalent among those that 
do works requiring repetitive hand movement.32–34 
It is idiopathic in up to 50% of cases, mainly 
premenopausal women.35

Figure 1: The Carpal Tunnel. (Reproduced with 
permission from http://blog.corewalking.com/wp-
content/uploads/2013/11/wrist.jpeg).
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Clinical presentation of CTS
The usual presentation is that of paraesthesias 
affecting the thumb and the first two and a half fingers 
while some patients may complain of paraesthesias 
affecting the whole hand or pain radiating up the 
arm to the shoulder.36 In more than half of cases, 
the symptoms are bilateral at first presentation 
while most patients present with symptoms in the 
dominant hand first. In the history, occurrence of 
any of the following symptoms in the area of median 
nerve distribution suggests a high likelihood of CTS: 
dull aching discomfort in the hand, forearm or upper 
arm; hand paraesthesias; weakness or clumsiness of 
the hand; and dry skin, swelling or color changes 
in the hand.37 The provocative factors for these 
symptoms may include sleep, sustained hand or arm 
position, and repetitive movement of the wrist, and 
these symptoms can be mitigated by changes in hand 
posture or by simply shaking the affected hand.37

The provocative factors that are usually used in 
the evaluation are Phalen’s and Tinel’s signs. The 
former involves sustained flexion of the wrist at 
right angles for 60 seconds, and this usually brings 
on the symptoms of the patient. On the other hand, 
Tinel’s sign involves tapping over the carpal tunnel 
at the wrist, which usually elicits paraesthesias in 
the median innervated portion of the hand.3,36 
reverse Phalen’s maneuver (performed by having 
the patient maintain full wrist and finger extension 
for two minutes) changes the pressure within the 
carpal tunnel significantly more than Phalen’s sign 
and it has been shown to add to the sensitivity of the 
conventional screening methods.38 a combination 
of Phalen’s test and manual carpal compression test 
has been found to have a positive predictive value 
of 95% and a negative predictive value of 88% 
when compared to nerve conduction study and is 
encouraged in primary care setting for early diagnosis 
of CTS.39

Confirmation of diagnosis
For confirmation of diagnosis in most cases, 
electrodiagnostic testing together with clinical 
evaluation is accepted to be the standard means.40 
results considered to be abnormal include: an 
absolute sensory latency > 3.7 msec, a difference of 

≥ 0.4 msec between values obtained for the median 
nerve and those obtained for the radial or ulnar 
nerve, a motor conduction latency > 4.0 msec, and 
an incremental change of 0.4 msec in the palmar 

serial sensory study after controlling for the patient’s 
age and limb temperature.40 electrophysiological 
evaluation also helps in grading the severity of 
CTS. although the correlation between severity of 
nerve conduction studies (nCSs) and symptoms 
are not well established, application of a grading 
system can assist in prognosticating the outcome of 
surgery. Patients with middle-grade abnormalities on 
nCSs have a better surgical outcome compared to 
those with very severe or no abnormality.41,42 Other 
investigations include magnetic resonance imaging, 
ultrasound of the wrist and, where applicable, 
investigations to rule out a systemic disease.

Treatment
Treatment could be conservative or surgical. 
Conservative treatment is considered for patients 
with mild disease, and this includes wrist splinting 
and the use of anti-inflammatory medications (e.g., 
local steroid injection).3,37,43 methylprednisolone 
injection was demonstrated in a randomized placebo-
controlled trial to relieve symptoms and reduce 
the rate of surgical intervention.44 For those who 
fail to respond to conservative treatment or those 
with severe disease, carpal tunnel decompression  
is recommended.36,45 It has been shown that the 
outcome of carpal tunnel release is comparable 
in those with and without electrophysiologic 
confirmation, which means inability to do a 
neurophysiologic test should not preclude surgical 
intervention in patients with typical symptoms 
and signs of the condition.46 The use of radial 
extracorporeal shockwaves combined with wrist 
splinting is evolving as a treatment modality.47 
another novel treatment modality is the injection 
of platelet-rich plasma to which patients have shown 
significant short-term improvement although the 
studies were limited by a small sample size.48,49

C O N C LU S I O N
dysfunctions that are characteristic of entrapment 
neuropathies are associated with increased load as 
a result of increased pressure from the compression. 
This compression leads to focal demyelination and 
remyelination but without axonal injury. It is the 
focal demyelination followed by slow remyelination 
that results in the slow nerve conduction velocity seen 
in these conditions because of the loss of saltatory 
conduction by myelin. Ischemia of the nerve also 
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leads to reduced microcirculation with consequent 
perineurial edema, thickening, and fibrosis at the site 
of compression.

In view of the ubiquitous nature of entrapment 
neuropathies, understanding the underlying 
mechanisms could be of use in the management 
of the patients with any of the conditions. This 
review has tried to dwell on a general overview of 
entrapment neuropathies with a short discussion on 
the commonest of them; CTS. a clear understanding 
of the various types and the underlying mechanisms 
of entrapment neuropathies are invaluable in the 
decision-making process involved in the management 
of every patient with the condition.

Disclosure
The authors declared no conflicts of interest. no funding was 
received for this study.

r efer ences
1. mumenthaler m. Clinical aspects of entrapment 

neuropathies of Peripheral nerves. In: Samii m, editor. 
Peripheral nerve lesions. berlin, Heidelberg : Springer 
berlin Heidelberg; 1990. p.258-269.

2. rempel dm, diao e. entrapment neuropathies: 
pathophysiology and pathogenesis. J electromyogr Kinesiol 
2004;14(1):71-75.

3. bayramoglu m. entrapment neuropathies of the upper 
extremity. neuroanatomy 2004;3:18-24.

4. ropper aH, Samuels ma. adams and victor’s Principles of 
neurology. 9th ed. mcGraw-Hill education; 2009.

5. Seddon HJ. a Classification of nerve Injuries. br med J 
1942 aug;2(4260):237-239.

6. Stewart Jd. Focal Peripheral neuropathies. 3rd ed. 
lippincott Williams & Wilkins; 2000.

7. Sunderland S. a classification of peripheral nerve injuries 
producing loss of function. brain 1951 dec;74(4):491-516.

8. Pham K, Gupta r. Understanding the mechanisms of 
entrapment neuropathies. review article. neurosurg Focus 
2009 Feb;26(2):e7.

9. burnett mG, Zager el. Pathophysiology of peripheral nerve 
injury: a brief review. neurosurg Focus 2004 may;16(5):e1.

10. ludwin SK, maitland m. long-term remyelination fails to 
reconstitute normal thickness of central myelin sheaths. J 
neurol Sci 1984 may;64(2):193-198.

11. berger bl, Gupta r. demyelination secondary to chronic 
nerve compression injury alters Schmidt-lanterman 
incisures. J anat 2006 Jul;209(1):111-118.

12. Gupta r, Steward O. Chronic nerve compression induces 
concurrent apoptosis and proliferation of Schwann cells. J 
Comp neurol 2003 Jun;461(2):174-186.

13. Gupta r, nassiri n, Hazel a, bathen m, mozaffar T. 
Chronic nerve compression alters Schwann cell myelin 
architecture in a murine model. muscle nerve 2012 
Feb;45(2):231-241.

14. Gupta r, rummler lS, Palispis W, Truong l, Chao T, 
rowshan K, et al. local down-regulation of myelin-
associated glycoprotein permits axonal sprouting with 
chronic nerve compression injury. exp neurol 2006 
aug;200(2):418-429.

15. Chao T, Pham K, Steward O, Gupta r. Chronic nerve 
compression injury induces a phenotypic switch of neurons 

within the dorsal root ganglia. J Comp neurol 2008 
Jan;506(2):180-193.

16. mackinnon Se, dellon al, Hudson ar, Hunter da. 
Chronic nerve compression–an experimental model in the 
rat. ann Plast Surg 1984 aug;13(2):112-120.

17. rempel d, dahlin l, lundborg G. Pathophysiology of 
nerve compression syndromes: response of peripheral nerves 
to loading. J bone Joint Surg am 1999 nov;81(11):1600-
1610.

18. emara mK, Saadah am. The carpal tunnel syndrome in 
hypertensive patients treated with beta-blockers. Postgrad 
med J 1988 mar;64(749):191-192.

19. atroshi I, Gummesson C, Johnsson r, Sprinchorn a. 
Symptoms, disability, and quality of life in patients 
with carpal tunnel syndrome. J Hand Surg am 1999 
mar;24(2):398-404.

20. Thomsen nO, Cederlund r, bjork J, dahlin lb. Health-
related quality of life in diabetic patients with carpal tunnel 
syndrome. diabetic med 2010;27:466-472.

21. Padua l, Coraci d, erra C, Pazzaglia C, Paolasso I, loreti 
C, et al. Carpal tunnel syndrome: clinical features, diagnosis, 
and management. lancet neurol 2016 nov;15(12):1273-
1284.

22. Oyedele OO, Shokunbi mT, malomo aO. The prevalence 
of hand pain in Ibadan–implications for the carpal tunnel 
syndrome. West afr J med 2002 Jul-Sep;21(3):204-207.

23. al Saleh J, el Sayed m, monsef n, darwish e. The prevalence 
and the determinants of musculoskeletal diseases in emiratis 
attending primary health care clinics in dubai. Oman med 
J 2016;31(2):117-123.

24. de Krom mC, Knipschild PG, Kester ad, Thijs CT, 
boekkooi PF, Spaans F. Carpal tunnel syndrome: 
prevalence in the general population. J Clin epidemiol 1992 
apr;45(4):373-376.

25. Ferry S, Pritchard T, Keenan J, Croft P, Silman aJ. estimating 
the prevalence of delayed median nerve conduction in the 
general population. br J rheumatol 1998 Jun;37(6):630-
635.

26. atroshi I, Gummesson C, Johnsson r, Ornstein e, ranstam 
J, rosén I. Prevalence of carpal tunnel syndrome in a general 
population. Jama 1999 Jul;282(2):153-158.

27. Khedr em, Fawi G, allah abbas ma, el-Fetoh na, Zaki aF, 
Gamea a. Prevalence of Common Types of Compression 
neuropathies in Qena Governorate/egypt: a Population-
based Survey. neuroepidemiology 2016;46(4):253-260.

28. bland Jd, rudolfer Sm. Clinical surveillance of carpal 
tunnel syndrome in two areas of the United Kingdom, 
1991-2001. J neurol neurosurg Psychiatry 2003 
dec;74(12):1674-1679.

29. Werner ra, andary m. Carpal tunnel syndrome: 
pathophysiolog y and clinical neurophysiolog y. Clin 
neurophysiol 2002;113(9):1373-1381.

30. mackinnon Se. Pathophysiology of nerve compression. 
Hand Clin 2002 may;18(2):231-241.

31. Shiri r, Pourmemari mH, Falah-Hassani K, viikari-Juntura 
e. The effect of excess body mass on the risk of carpal 
tunnel syndrome: a meta-analysis of 58 studies. Obes rev 
2015;16(12):1094-1104.

32. england Jd. entrapment neuropathies. Curr Opin neurol 
1999 Oct;12(5):597-602.

33. violante FS, Farioli a, Graziosi F, marinelli F, Curti S, 
armstrong TJ, et al. Carpal tunnel syndrome and manual 
work: the OCTOPUS cohort, results of a ten-year 
longitudinal study. Scand J Work environ Health 2016 
Jul;42(4):280-290.

34. van rijn rm, Huisstede bm, Koes bW, burdorf a. 
associations between work-related factors and the carpal 
tunnel syndrome–a systematic review. Scand J Work 
environ Health 2009 Jan;35(1):19-36.

35. dekel S, Papaioannou T, rushworth G, Coates r. Idiopathic 
carpal tunnel syndrome caused by carpal stenosis. br med J 
1980 may;280(6227):1297-1299.



436 Ko l awo le  Wa s i u  Wa h a b ,  et  a l .

O m a n  m e d  J,  v O l  3 2 ,  n O  6 ,  n O v e m b e r  2 0 1 7

437Ko l awo le  Wa s i u  Wa h a b ,  et  a l .

36. bland Jd. Carpal tunnel syndrome. bmJ 2007 
aug;335(7615):343-346.

37. Practice parameter for carpal tunnel syndrome (summary 
statement). report of the Quality Standards Subcommittee 
of the american academy of neurology. neurology 1993 
nov;43(11):2406-2409.

38. Werner ra, bir C, armstrong TJ. reverse Phalen’s 
maneuver as an aid in diagnosing carpal tunnel syndrome. 
arch Phys med rehabil 1994 Jul;75(7):783-786.

39. Fertl e, Wöber C, Zeitlhofer J. The serial use of two 
provocative tests in the clinical diagnosis of carpal tunel 
syndrome. acta neurol Scand 1998 nov;98(5):328-332.

40. Phillips lH II, Juel vC. The role of electrodiagnostic 
testing in carpal tunnel syndrome. neurosurg Focus 1997 
Jul;3(1):e2.

41. Stevens JC. aaee minimonograph #26: The 
electrodiagnosis of carpal tunnel syndrome. muscle nerve 
1987 Feb;10(2):99-113.

42. bland Jd. do nerve conduction studies predict the outcome 
of carpal tunnel decompression? muscle nerve 2001 
Jul;24(7):935-940.

43. Peters-veluthamaningal C, Winters JC, Groenier KH, 
meyboom-de Jong b. randomised controlled trial of local 
corticosteroid injections for carpal tunnel syndrome in 

general practice. bmC Fam Pract 2010 Jul;11:54.
44. atroshi I, Flondell m, Hofer m, ranstam J. 

methylprednisolone injections for the carpal tunnel 
syndrome: a randomized, placebo-controlled trial. ann 
Intern med 2013 Sep;159(5):309-317.

45. Shi Q, macdermid JC. Is surgical intervention more 
effective than non-surgical treatment for carpal tunnel 
syndrome? a systematic review. J Orthop Surg res 2011 
apr;6:17.

46. Zyluk a, Szlosser Z. The results of carpal tunnel release for 
carpal tunnel syndrome diagnosed on clinical grounds, with 
or without electrophysiological investigations: a randomized 
study. J Hand Surg eur vol 2013 Jan;38(1):44-49.

47. raissi Gr, Ghazaei F, Forogh b, madani SP, daghaghzadeh 
a, ahadi T. The effectiveness of radial extracorporeal 
Shock Waves for Treatment of Carpal Tunnel Syndrome: 
a randomized Clinical Trial. Ultrasound med biol 2017 
Feb;43(2):453-460.

48. Uzun H, bitik O, Uzun Ö, ersoy US, aktaş e. Platelet-rich 
plasma versus corticosteroid injections for carpal tunnel 
syndrome. J Plast Surg Hand Surg 2016 dec:1-5.

49. malahias ma, Johnson eO, babis GC, nikolaou vS. 
Single injection of platelet-rich plasma as a novel treatment 
of carpal tunnel syndrome. neural regen res 2015 
nov;10(11):1856-1859.


