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ABSTRACT:
BACKGROUND AND OBJECTIVE: Carpal Tunnel Syndrome (CTS) is 
a complicated disorder associated with localized median nerve 
compression in the carpal tunnel, which is associated with 
neurological symptoms, pain and functional limitation of the wrist, 
which in turn leads to problems in daily routine activities and 
reduced ability to work and ultimately negatively affecting quality 
of life and public health status.
MATERIALS AND METHODS: This reviewed study was carried out 
by doing search in Scholar Google, PubMed and Elsevier databases 
using keywords such as carpal tunnel syndrome, treatment 
outcome, review, corticosteroids, and diagnosis. Approximately 40 
articles were selected that were fully reviewed.
CONCLUSION: The CTS diagnosis should be based on history, 
physical examination, and the results of electrophysiological 
studies. The mild symptoms of CTS can be treated using 
conservative treatment, in particular topical steroid injection, and in 
moderate to severe cases, surgery is the only effective treatment 
that removes the median nerve compression. In moderate to severe 
cases, surgery is the only treatment that removes the median nerve 
compression.

INTRODUCTION:
Carpal Tunnel Syndrome (CTS) is a complex disorder with local 
compression of the medial nerve in the carpal tunnel(1, 2). The term 
"carpal tunnel syndrome" was �rst published in 1953 by Kremer(3). 
This disease, with the compression of the hands' median nerve, 
causes nerve symptoms, pain and functional limitation of the wrists 
and leads to problems in daily routine and the reduction of the 
ability to work by affecting the quality of life and general health(4, 5).
Symptoms and causes of carpal tunnel syndrome:

This disease is more common in middle-aged individuals between 
the ages of 30 and 60. More severe clinical and electrophysiological 
symptoms of median nerve compression (MNC) may be seen in the 
elderly(6, 7). In most cases, the cause of this syndrome is unclear(8), 
and most CTS cases are congenital idiopathic and some focal or 
systemic diseases such as wrist injury, arthritis, diabetes, thyroid 
disease, rheumatoid arthritis, and pregnancy can increase median 
nerve compression (MNC) in the carpal tunnel and help develop 
CTS(9, 10). The classic CTS symptoms are numbness and paresthesia 
in 31/2 radial �ngers. The initial complaint is waking up at night with 
numbness or pain in the �ngers. The day time symptoms are often 
demonstrated in association with activities of the wrist's placing in 

the initial �exion or extension or (with) the need for repetitive 
movement of structures that pass through the carpal tunnel(11). 
The syndrome may also be caused by injury to the volar carpal 
ligament of the upper part of the carpal tunnel. Thickening, the 
�brosis of this area does not lead to its extension, which increases 
the median nerve compression and restricts the blood �ow to that 
nerve. As a result, median nerve function will be impaired and 
syndrome symptoms will manifest. Numbness and pain in the hand 
may be associated with pain in the volar aspect of the wrists and 
forearm. With the relief of the symptoms, the patient may describe 
the symptoms locally by moving hands(12, 13).

Patients may complain of a sense of swelling in their hands. They 
often �nd that they are having difficulty wearing gold and watches. 
This feeling changes throughout the day or week(14). Some patients 
also report cold hands and dry skin. In the later stages of the CTS, 
numbness may be proved and movement disorders may be more 
revealed with complaints of weakness shown by functional decline. 
Then the patients may report the throwing of objects(15).

Functional limitations:
CTS-related functional limitations often include sleep problems due 
to frequent awakenings due to symptoms. Since �xed or repetitive 
movements are difficult, it often becomes more difficult to drive a 
car and continuous use of keyboards and mouse of a computer. The 
other symptoms such as weakness in the thenar eminence may 
cause problem while holding up the handle. Deep CTS may lead to 
functional limitations such as inability to tie the shoes laces, 
buttoning up the shirt and leaving the key into the lock(11, 16).

Diagnostic studies
Diagnosis of CTS is summarized as follow based on clinical criteria of 
the American Academy of Neurology (1993): paresthesia; pain; 
muscle swelling; weakness or trigger or exacerbation of sleep; �xed 
position of the hand or arm; repetitive hand or wrist movement that 
is reduced by changing the position or shaking of hands; the 
sensory impairment or muscle hypotrophy of the thenar muscle and 
median nerve innervation(17) and the Modi�ed Boston Carpal 
Tunnel Syndrome Questionnaire (BCTQ) evaluates "functional 
situation'' measured using a 10-item scale (writing, closing the 
buttoning up the shirt, holding, taking, bathing, dressing up, 
computer work / typing and driving). The possible score range was 
1(mildest) to 5 (The most severe)(11, 18). Certain common tests for 
the diagnosis of CTS symptoms include Phalen's, Tinnel's and nerve 
compression tests. The Phalen's test involves testing the wrist 
�exion and requires the patient to keep his forearm straight while 
the �ngers lowered and pressed against each other. If one or more of 
the symptoms of CTS, such as burning sensation or increased 
numbness occur with this movement and continue for one minute 
while performing this test. The Reverse Phalen's Maneuver is the 
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same as the completed test with forced extension. Tinnel's test 
involves a distally severe tap on the wrist joint just to stop the wrist 
distal joint. The test result is positive in case of dispersion of the 
median nerve sensory impairment. A lot of pressure was applied by 
the tester on the space between the thenar and hypothenar 
eminence for 30 seconds and the arm was kept constant during the 
compression test of the carpal tunnel(19-22). The American 
Academy of Orthopedic Surgeons (AAOS) has published guidelines 
for the diagnosis and treatment of CTS and suggested that the most 
reliable method for clinical diagnosis include neurophysiologic test, 
obtaining the patient' history and physical symptoms, along with 
self-reporting chart about patient's hand (11). However, this is not 
widely accepted and there is much debate about the need for 
neurophysiological testing to detect CTS. Neurophysiological 
studies are often used in secondary care, especially before surgery 
or in severe clinical pro�les. However, neurophysiologic studies are 
not always consistent with clinical severity and precise prediction of 
results in patients with mild to moderate CTS is not shown. There is 
an unstable primary care access to nerve conduction studies across 
the UK. Therefore, these researches usually allocated for uncertain 
diagnosis and today, in these circumstances, conservative therapies 
are needed for mild / moderate cases to lead decisions to daily 
routines (23).Studies also suggest that the "Golden Standard" CTS 
test is an electrodiagnostic test. Electromyography and nerve 
conduction studies can con�rm the diagnosis(24), determine the 
possible severity of nerve injury, measure and guide the effects of 
the treatment, and rule out diseases, such as radiculopathy and 
brachial plexus(25, 26). The diagnosis achieved by electrodiagnostic 
tests or electromyography is used to investigate the speed of neural 
conduction of the electrodes are placed on the patient's hands and 
wrists(27). To this end, a few small electric shocks are created in the 
place where the speed of transmission of messages is measured by 
the nerves. In electromyography, a �ne needle is inserted into the 
muscle and the electrical activity of the nerve is observed on a 
screen. Therefore, the severity of the injury to the medial nerve can 
be determined. Ultrasound research, median nerve enlargement 
detection, may help the diagnosis process (28). As usual, ultrasound 
examination may show nerve �attening inside the tunnel and 
enlargement of the proximal and distal nerve to the tunnel(29). 
Apparently, collection of recent papers con�rms that ultrasound 
with the median nerve transverse section cannot replace the 
electrodiagnostic  test  to detect  C TS,  but can provide 
complementary results. Ultrasound examination should be 
considered in suspicious or secondary CTS cases (30). Wrist 
radiography may be useful in case of suspected fracture or 
degenerative joint disease. Blood tests should also be performed in 
case of suspected primary rheumatologic disease or endocrine 
disorder. These include fasting blood sugar testing, erythrocyte 
emptying rates, thyroid function, and rheumatoid factor. Various 
studies and trials have been conducted to prove the superiority of 
the therapies so that they use the one with the least pain and the 
highest impact. The research group led by MehboobAlam (2018) 
aimed at comparing the effectiveness of neural mobilization and 
ultrasound therapy on the severity of pain in the carpal tunnel 
syndrome. In this study, the neural mobilization group showed 
better results than the ultrasound method. Several other studies 
support these results, such as the researches carried out on tendons 
and nerve surgeries among 197 patients with CTS and the results 
showed that 70.2% of the patients undergoing nerve and tendon 
surgery had good and acceptable results (31). In a research study 
conducted in Turkey, wrist pain signi�cantly decreased after the 
nerve exercise session. Patients who performed nerve exercises 
experienced rapid pain relief and improved performance. Nerve 
exercises with wrist movements can signi�cantly improve its 
function and the nervous pressure signi�cantly decreases (32). 
Anthony et al showed that ultrasound is a very useful treatment for 
patients with CTS and that the results are long-lasting. A double-
blind randomized study was performed on patient with CTS using 
ultrasound (for 20 sessions). The results showed that the symptoms 
of the patients improved signi�cantly at the end of the second and 
seventh weeks and after six months (32). Kim et al. (2017) also 
performed a study on the effectiveness of clinical effects of needling 

therapy on patients with carpal tunnel and the results showed that 
the acupuncture method, which includes acupuncture and scalpel 
functions, increases the blood �ow to the lesions using miniscalpel-
needle (MSN). The treatment is very simple using this technique and 
its positive outcome is achieved in a short time. Its pain is 
remarkably lower than the surgery. It is very useful for those having 
limitations for performing surgical procedures(33). The Ramos-
Zúñiga et al. study group conducted a clinical trial with the aim of 
providing a micro-surgical approach (low-invasive surgery, under 
local anesthetic, without further tissue involvement, and statistical 
strategy). Local anesthetic microsurgery is a suitable treatment for 
CTS because it is fast, safe and effective and leads to a reduction in 
invasive anesthetic procedures, hospital stay and related costs. In 
this case, the patient experience lower pain postoperatively, and at 
least injury is caused at the treated site (34-36).

Treatment:
After de�nitive diagnosis, the treatment can be started using 
cautious management and therapeutic solutions. The therapeutic 
solutions for the disease, drug therapy, mobility exercises, 
acupuncture and manual therapy, open surgery, endoscopic 
surgery, and other procedures such as ultrasound(37). Overnight 
splinting of a wrist in a neutral position may help completely reduce 
or relieve the symptoms of CTS. The full-time splint use, if tolerated, 
is recommended to further improve the symptoms and 
electrophysiological measures.  Most nonsteroidal anti-
in�ammatory drugs are prescribed as a supplement to the wrist 
splinting. However, studies have shown that nonsteroidal anti-
in�ammatory drugs, vitamin B6, and diuretics are often more 
effective in relieving CTS symptoms(38). Corticosteroids (such as 
prednisone) or lidocaine can be injected directly into the wrists or 
used orally (for prednisone) to reduce MNC and reduce immediate 
and temporary reduction of mild or moderate symptoms of the 
disease. Long-term consumption of corticosteroids, however, can 
make it difficult for the body to regulate insulin levels. Therefore, it is 
contraindicated for diabetics. Underlying diseases such as 
hypothyroidism, rheumatoid arthritis, diabetes, should be treated. 
Frequent wrist rest periods should be prescribed, especially when 
occupational activity involves a �xed or repeated position and 
strong wrist �exion or extention(11). Although corticosteroid 
injections is considered as a common primary care intervention, 
there may be a potential risk of potential injury, including median 
nerve injury, infection, and tendon rupture(39). Although the 
incidence rate is very low and evidence is based more on the case 
description of this risk, in this experiment, it is recommended to 
reduce the number of permitted injections to one in the 6-week 
treatment period by lowering the intervention into a less potent 
corticosteroid (20 mg of duro-medrol). The use of ice may be 
effective in relieving symptoms after drug consumption periods. 
Tensile and strengthening exercises can help people to reduce the 
symptoms of disease. Acupuncture and manual treatment can be 
bene�cial for some patients with CTS. Ice has been used for 
prolonged periods to reduce pain and swelling. In addition, the 
yoga is one of the therapeutic strategies. The results of the studies 
on this exercise show its potential for reducing pain and improving 
the ability of �ngers among patients with CTS(40, 41).

CONCLUSION: 
Carpal tunnel syndrome is one of the most common environmental 
neuropathies, which is prevalent mainly in middle-aged women. 
The exact cause and pathogenesis of CTS is unclear. The risk of CTS is 
higher in people exposed to high pressure, high strength, repetitive 
work and vibrating instruments. The CTS diagnosis should be based 
o n  h i s t o r y,  p hy s i c a l  e x a m i n a t i o n ,  a n d  t h e  re s u l t s  o f 
electrophysiological studies. The mild symptoms of CTS can be 
treated with conservative treatment, especially topical steroid 
injection. In moderate to severe cases, surgery is the only treatment 
that removes the median nerve compression.

REFERENCES:
1. Padua L, Coraci D, Erra C, Pazzaglia C, Paolasso I, Loreti C, et al. 

INTERNATIONAL JOURNAL OF PURE MEDICAL RESEARCH

2



Carpal tunnel syndrome: clinical features, diagnosis, and 
management. The Lancet Neurology. 2016;15(12):1273-84.

2. Mondelli M, Giannini F, Giacchi M. Carpal tunnel syndrome 
incidence in a general population. Neurology. 2002;58(2):289-
94.

3. Amadio PC. History of carpal tunnel syndrome.  Carpal tunnel 
syndrome: Springer; 2007. p. 3-9.

4. Bugajska J, Jędryka-Góral A, Sudoł-Szopińska I, Tomczykiewicz 
K. Carpal tunnel syndrome in occupational medicine practice. 
International Journal of Occupational Safety and Ergonomics. 
2007;13(1):29-38.

5. Jarvik JG, Comstock BA, Kliot M, Turner JA, Chan L, Heagerty PJ, 
et al. Surgery versus non-surgical therapy for carpal tunnel 
syndrome: a randomised parallel-group trial. The Lancet. 
2009;374(9695):1074-81.

6. Roquelaure Y, Ha C, Pelier‐Cady MC, Nicolas G, Descatha A, 
Leclerc A, et al. Work increases the incidence of carpal tunnel 
syndrome in the general population. Muscle & nerve. 
2008;37(4):477-82.

7. Watson JC. The electrodiagnostic approach to carpal tunnel 
syndrome. Neurologic clinics. 2012;30(2):457-78.

8. Verdugo RJ, Salinas RA, Castillo JL, Cea JG. Surgical versus non-
surgical treatment for carpal tunnel syndrome. Cochrane 
Database Syst Rev. 2008;4(2):1-21.

9. Soyupek F, Yesildag A, Kutluhan S, Askin A, Ozden A, Uslusoy GA, 
et al. Determining the effectiveness of various treatment 
modalities in carpal tunnel syndrome by ultrasonography and 
comparing ultrasonographic �ndings with other outcomes. 
Rheumatology international. 2012;32(10):3229-34.

10. Chammas M, Bousquet P, Renard E, Poirier J-L, Jaffiol C, Allieu Y. 
Dupuytren's disease, carpal tunnel syndrome, trigger �nger, 
and diabetes mellitus. The Journal of hand surgery. 
1995;20(1):109-14.

11. Bray A. Essentials of Physical Medicine and Rehabilitation: 
Musculoskeletal Disorders, Pain, and Rehabilitation: Oxford 
University Press UK; 2017.

12. Jakab E, Ganos D, Cook F. Transverse carpal ligament 
reconstruction in surgery for carpal tunnel syndrome: a new 
technique. Journal of Hand Surgery. 1991;16(2):202-6.

13. Chow JC. Endoscopic release of the carpal ligament for carpal 
tunnel syndrome: 22-month clinical result. Arthroscopy: The 
Journal of Arthroscopic & Related Surgery. 1990;6(4):288-96.

14. Pinsky MA. The Carpal Tunnel Syndrome Book: Preventing and 
Treating CTS: Grand Central Publishing; 2009.

15. Benetti MC, Marchese T. Primary care for women: management 
of  common musculoskeleta l  d isorders .  Jour nal  of 
Nurse‐Midwifery. 1996;41(2):173-87.

16. Katz JN, Fossel KK, Simmons BP, Swartz RA, Fossel AH, Koris MJ. 
Symptoms, functional status, and neuromuscular impairment 
following carpal tunnel release. Journal of Hand Surgery. 
1995;20(4):549-55.

17. Jablecki C, Andary M, Floeter M, Miller R, Quartly C, Vennix M, et 
al. Practice parameter: electrodiagnostic studies in carpal 
tunnel syndrome report of the American Association of 
Electrodiagnostic Medicine, American Academy of Neurology, 
and the American Academy of Physical Medicine and 
Rehabilitation. Neurology. 2002;58(11):1589-92.

18. Jackson D. The usefulness of a carpal tunnel compression 
assessment tool: evidence of reliability and validity in assessing 
carpal tunnel syndrome 2015.

19. Tetro AM, Evanoff BA, Hollstien SB, Gelberman RH. A new 
provocative test for carpal tunnel syndrome: assessment of 
wrist �exion and nerve compression. The Journal of bone and 
joint surgery British volume. 1998;80(3):493-8.

20. Priganc VW, Henry SM. The relationship among �ve common 
carpal tunnel syndrome tests and the severity of carpal tunnel 
syndrome. Journal of hand therapy. 2003;16(3):225-36.

21. Williams TM, Mackinnon SE, Novak CB, McCabe S, Kelly L. 
Veri�cation of the pressure provocative test in carpal tunnel 
syndrome. Annals of plastic surgery. 1992;29(1):8-11.

22. Miller A, Kimberly DiCuccio Heckert M, Davis BA. The 3-Minute 

Musculoskeletal & Peripheral Nerve Exam: Demos Medical 
Publishing; 2008.

23. We r n e r  R A ,  A n d a r y  M .  C a r p a l  t u n n e l  s y n d r o m e : 
pathophysiology and clinical neurophysiology. Clinical 
Neurophysiology. 2002;113(9):1373-81.

24. Hobson-Webb LD, Massey JM, Juel VC, Sanders DB. The 
ultrasonographic wrist-to-forearm median nerve area ratio in 
carpal  tunnel  syndrome.  Cl inical  neurophysiology. 
2008;119(6):1353-7.

25. Graham B. The value added by electrodiagnostic testing in the 
diagnosis of carpal tunnel syndrome. JBJS. 2008;90(12):2587-
93.

26. Jordan R, Carter T, Cummins C. A systematic review of the utility 
of electrodiagnostic testing in carpal tunnel syndrome. Br J Gen 
Pract. 2002;52(481):670-3.

27. Beekman R, Van Der Plas JP, Uitdehaag BM, Schellens RL, Visser 
LH. Clinical, electrodiagnostic, and sonographic studies in ulnar 
neuropathy at the elbow. Muscle & Nerve: Official Journal of the 
American Association of Electrodiagnostic Medicine. 
2004;30(2):202-8.

28. Eaton LM, Lambert EH. Electromyography and electric 
stimulation of nerves in diseases of motor unit: observations on 
myasthenic syndrome associated with malignant tumors. 
J o u r n a l  o f  t h e  A m e r i c a n  M e d i c a l  A s s o c i a t i o n . 
1957;163(13):1117-24.

29. Lee D, van Holsbeeck MT, Janevski PK, Ganos DL, Ditmars DM, 
Darian VB. Diagnosis of carpal tunnel syndrome: ultrasound 
versus electromyography. Radiologic Clinics of North America. 
1999;37(4):859-72.

30. Cartwright MS, Hobson‐Webb LD, Boon AJ, Alter KE, Hunt CH, 
Flores VH, et al. Evidence‐based guideline: neuromuscular 
ultrasound for the diagnosis of carpal tunnel syndrome. Muscle 
& nerve. 2012;46(2):287-93.

31. Alam M, Khan M, Ahmed SI, Ali SS. Effectiveness of neural 
mobilization and ultrasound therapy on pain severity in carpal 
tunnel syndrome. Biomedical Research and Therapy. 
2018;5(4):2187-93.

32. Akalin E, El Ö, Peker Ö, Senocak Ö, Tamci S, Gülbahar S, et al. 
Treatment of carpal tunnel syndrome with nerve and tendon 
gliding exercises. American journal of physical medicine & 
rehabilitation. 2002;81(2):108-13.

33. Kim JI, Kim HS, Park GN, Jeon JH, Kim JH, Kim YI. Miniscalpel 
needle therapy with integrative Korean medical treatment for 
carpal tunnel or tarsal tunnel syndrome: case series of three 
patients. Acupuncture. 2017;34(3):139-52.

34. Ramos-Zúñiga R, García-Mercado CJ, Segura-Durán I, Zepeda-
Gutiérrez LA. Efficacy of Keyhole Approach to Carpal Tunnel 
Syndrome under Ambulatory Strategy. Neurology research 
international. 2017;2017.

35. Ren Y-M, Wang X-S, Wei Z-J, Fan B-Y, Lin W, Zhou X-H, et al. 
Efficacy, safety, and cost of surgical versus nonsurgical 
treatment for carpal tunnel syndrome: a systematic review and 
meta-analysis. Medicine. 2016;95(40).

36. Ratnaparkhi R, Xiu K, Guo X, Li Z-M. Changes in carpal tunnel 
compliance with incremental �exor retinaculum release. 
Journal of orthopaedic surgery and research. 2016;11(1):43.

37. Filler AG. Diagnosis and treatment of pudendal nerve 
entrapment syndrome subtypes: imaging, injections, and 
minimal access surgery. Neurosurgical focus. 2009;26(2):E9.

38. Chesterton LS, Dziedzic KS, van der Windt DA, Davenport G, 
Myers HL, Rathod T, et al. The clinical and cost effectiveness of 
steroid injection compared with night splints for carpal tunnel 
syndrome: the INSTINCTS randomised clinical trial study 
protocol. BMC musculoskeletal disorders. 2016;17(1):415.

39. Bland JD. Treatment of carpal tunnel syndrome. Muscle & Nerve: 
O ffi c i a l  J o u r n a l  o f  t h e  A m e r i c a n  A s s o c i a t i o n  o f 
Electrodiagnostic Medicine. 2007;36(2):167-71.

40. Viera AJ. Management of carpal tunnel syndrome. Am Fam 
Physician. 2003;68(2):265-72.

41. Congress US. Office of technology assessment. Adolescent 
health. 1995;1.

INTERNATIONAL JOURNAL OF PURE MEDICAL RESEARCH

3


