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ABSTRACT 

Background: Carpal tunnel syndrome (CTS) is the most common debilitating disorder affecting the upper 

extremities. Platelet-rich plasma (PRP) is an emerging injectable therapy derived from the patient’s own blood, 

containing a higher platelet concentration than whole blood. By delivering growth factors autologously, PRP may 

promote peripheral nerve regeneration. Objectives: This study aimed to evaluate the efficacy of wrist-administered 

platelet-rich plasma (PRP) injections in the management of idiopathic carpal tunnel syndrome, and to measure 

outcomes by using the Visual Analogue Scale (VAS), the Boston Carpal Tunnel Syndrome Questionnaire (BCTQ), 

and nerve conduction studies (NCS). Patients and Methods: Twenty patients with idiopathic carpal tunnel syndrome 

who received PRP injections as treatment were included in this study. All patients underwent laboratory testing, 

imaging to rule out secondary causes, and electrophysiological testing in the form of median nerve conduction 

investigations. All patients were assessed before treatment and three months after the injection using the BCTQ, VAS 

score, and Nerve Conduction Studies (NCS) for the median nerve. Results: Three months after PRP injection, there 

was a highly significant improvement in median sensory conduction velocity, median sensory peak latency, and 

comparative median and ulnar sensory latency at the ring finger. Three months after local PRP injection, there was a 

notable improvement in the VAS, symptoms severity score, and function disability score.  

Conclusion: A single wrist-administered PRP injection is an effective treatment for CTS, reducing symptom severity 

and improving patients’ functional status. 

Keywords: platelet-rich plasma, idiopathic carpal tunnel syndrome. 

 

INTRODUCTION 

Carpal tunnel syndrome (CTS) is the most 

frequently recognized disabling condition affecting the 

upper extremities. It is the most common and well-

known type of entrapment neuropathy, accounting for 

around 90% of all cases (1). 

Compression of the median nerve results in 

CTS, which causes nocturnal numbness, paresthesia, 

and pain throughout its distribution (2). Nerve 

conduction tests (NCS) are performed to confirm the 

diagnosis and evaluate its severity in order to choose 

the best course of treatment (3). 

The initial line of treatment is typically non-

operative management, which includes wrist splinting, 

neurotonics, local corticosteroid injections, oral non-

steroidal anti-inflammatory medications, and 

rehabilitation methods (4). 

Even while local corticosteroid injections in the 

wrist have been shown to have an anti-inflammatory 

impact and help individuals with mild carpal tunnel 

syndrome (5), some patients still report that their 

symptoms worsen after receiving the injection. 

Furthermore, well-known side effects such 

degenerative tendon ruptures and median nerve 

damage are linked to local corticosteroid injections (6). 

Through platelet-released proteins, platelet-

concentrated blood derivative, or PRP, stimulates 

cellular development, morphogenesis, and 

inflammation control (7).  

By providing growth factors, improving Schwann cell 

development, and increasing neurotrophic factor 

release, it may facilitate peripheral nerve regeneration 

(8). Its function in axon regeneration and neurological 

rehabilitation is supported by evidence (9). 

The present study focused on evaluating the clinical 

and electrophysiological effectiveness of PRP 

injections in the management of idiopathic CTS. 

 

PATIENTS AND METHODS 

This prospective randomized controlled study included 

20 patients with clinically suspected CTS who 

attended the Department of Orthopedics at Menoufia 

University Hospitals. This study was conducted 

between (mention period e.g., June 2022 and January 

2025).   

Inclusion criteria: Patients with clinically suspected 

idiopathic CTS, including both men and women who 

met the clinical diagnostic criteria. Cases involving 

either the left or right hand were included. Eligible 

patients were between 30 and 60 years of age. 

Exclusion criteria: Patients were excluded if they had 

congenital abnormalities, endocrine disorders, diabetes 

mellitus, or systemic conditions such as autoimmune, 

vasculitis, paraneoplastic, or chronic inflammatory 

diseases (e.g., systemic lupus erythematosus, 

rheumatoid arthritis). Other exclusions included space-

occupying lesions in the carpal tunnel, cervical 

radiculopathy, polyneuropathy, brachial plexopathy, 

thoracic outlet syndrome, or severe abnormalities on 

nerve conduction studies. Patients with coagulopathy, 

pregnancy, prior wrist surgery, previous local 

injections or non-surgical CTS treatments, current 

warfarin therapy, local injury, tumor, or infection at 

the injection site, or intolerance to corticosteroids were 

also excluded.
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Every patient underwent a detailed history taking, including personal history, presenting complaints, history of present 

illness, and past medical history. A general and local clinical examination was conducted. The Boston Carpal Tunnel 

Questionnaire (BCTQ) (10) was used for clinical evaluation; it consists of two sections: a functional status scale and a 

symptom severity scale (Table 1).  

 

Table (1): Functional status scale 

 
 

A visual analogue scale (VAS) clinical evaluation was conducted (Figure 1).  

 

 

 
Figure (1): Visual analogue scale (VAS) 
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Blood sugar levels (13), thyroid function tests (12), 

CBC, ESR, CRP (11), and autoimmune panels including 

ANA, Rheumatoid factor, Anti-DsDNA, and Anti-

CCP (14). Additionally, electrophysiological 

investigations were conducted, including nerve 

conduction studies and AFC latency studies. 

 

PRP preparation: 
PRP preparation of 10 milliliters of blood was 

obtained from each patient. The blood was collected 

on citrated tubes with a mixing ratio of 9:1 by volume. 

Tubes underwent first centrifugation at a speed of 

3000 rpm (704 g) for 3 min (to separate red blood cells 

from plasma). Plasma was then removed by syringe 

and then placed into another sterile tube with no anti-

coagulant and then underwent second centrifugation at 

a speed of 4000 rpm (1252 g) for 15 min. The 

supernatant platelet poor plasma was then removed 

leaving 2 ml of PRP pellets in the sediment and 

suspend the PRP pellets by gentle shaking of the tube. 

PRP is activated by adding 200 μl of 0.025 calcium 

chloride. 

 

Treatment procedure: 
With the patient’s wrist extended and forearm 

supinated, the injection site was identified 1 cm above 

the distal wrist crease, midway between the palmaris 

longus and flexor carpi radialis tendons, in line with 

the middle finger (Figure 2). 

 

 
Figure (2): Local injection technique in carpal 

tunnel. 
 

Chlorhexidine or povidone-iodine solution was 

used to clean the region. The needle was positioned 

distally at a 45-degree angle until its tip was beneath 

the flexor retinaculum's midpoint. The injection was 

administered gradually; if the patient felt paresthesias 

or shock-like discomfort, the injection was paused, and 

the needle was moved medially. When injecting, there 

should be neither pain or paresthesia, nor any 

resistance. 

Patients were instructed to make certain lifestyle 

changes following the injection, such as refraining 

from heavy lifting, repetitive fine hand movements, 

and extended wrist flexion, and to take acetaminophen 

only when necessary and during the following 48 

hours. The NCS, VAS, and BCTQ were repeated at 

post-injection follow-up visits three months later. 

 

Local PRP injection: 
Twenty patients received a single, local injection of 2 

ml of platelet-rich plasma (PRP) in the wrist. On the 

ulnar side of the palmaris longus tendon, a 25-gauge 

needle was carefully inserted 1 cm proximal to the 

distal wrist-flexion crease. The carpal tunnel received 

an injection of two milliliters of PRP. It was advised to 

rest the injected wrist for a full day. Due to the 

potential for platelet function inhibition, the use of 

NSAIDs was limited (Figure 3). 

 

 
Figure (3): Injection technique. 

 

Outcome measures: 
The Boston CTS Questionnaire was used to evaluate 

the results (BCTQ). The Symptom Severity Scale 

(SSS) and the Functional Status Scale (FSS) were the 

two components of this patient-based questionnaire 

used to measure CTS (15). A greater degree of disability 

was indicated by a higher score on both subscales, 

which ranged from 1 to 5. For additional analysis, the 

mean of the FSS and SSS scores overall was divided 

by the score of each item. The FSS and SSS have 

minor clinically significant variations of 0.5 and 0.8 

points, respectively. 

 

   Ethical Consideration:  

This study was ethically approved by Menoufia 

Faculty of Medicine’s Local Ethical Research 

Committee (code no. 7/2021ORTH11). Written 

informed consent was obtained from all 

participants. The study protocol conformed to the 

Helsinki Declaration, the ethical norm of the World 

Medical Association for human subjects.  

 

Statistical analysis 
       Data were processed using IBM SPSS Statistics 

(Version 23.0) and analyzed with arithmetic mean, 

standard deviation, Student’s t-test, and chi-squared 

test. Statistical significance was set at p < 0.05, with p 
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> 0.05 considered non-significant and p < 0.001 

considered highly significant. 

 

RESULTS 

This study included 20 patients with idiopathic 

carpal tunnel syndrome who underwent platelet-rich 

plasma injections for treatment. Their ages ranged 

from 32 to 74 years, with a mean ± SD of 45.7 ± 10.2. 

Five patients (25%) were male and 15 patients (75%) 

were female. Symptoms duration ranged from 3 to 18 

months, with a mean ± SD of 8.35 ± 3.79. (60%) had 

right side affection, (30%) had left side affection and 

(10%) had both sides affected (Table 2).   

 

Table (2): Demographic data among the studied 

patients 

Variables  All patients 

(n=20) 

Age (years) 

 

Mean ± SD 45.7 ± 10.2 

Range (32 – 74) 

Sex (number / %) 

 

Male 5 (25%) 

Female 15 (75%) 

Symptom duration 

(months) 

Mean ± SD 8.35 ± 3.79 

Range (3 – 18) 

Hand affected (n. 

%) 

Right 12 (60%) 

Left 6 (30%) 

Bilateral 2 (10%) 

 

The Boston symptom severity score (BSSS) was 

significantly reduced from baseline score 3.48 ± 0.73 

to 1.81 ± 0.41 (P<0.001) after 3months (Table 3).  

 

Table (3): Clinical examination findings over time 

among the studied patients 

Variables 
At 

baseline 

After 3 

months 

P 

Value 

Phalen’s 

test 

Negative 1 (5%) 13 

(65%) 

 

<0.001 

Positive 19 

(95%) 

7 

(35%) 

Tinel’s 

sign 

Negative 3 (15%) 16 

(80%) 

 

<0.001 

Positive 17 

(85%) 

4 

(20%) 

Thenar 

muscle 

atrophy 

Negative 12 

(60%) 

18 

(90%) 

 

0.03 

Positive 8 (40%) 2 

(10%) 

 

The Boston symptom severity score (BSSS) was 

significantly reduced from baseline score 3.48 ± 0.73 

to 1.81 ± 0.41 (P<0.001) after 3months (Table 4). 

 

 

 

 

Table (4): Boston symptom severity score over time 

among the studied patients 

Variables  All patients 

(n=20) 

Baseline  
Mean ± SD 3.48 ± 0.73 

Range (2.1 – 4.5) 

After 1 

month 

Mean ± SD 2.38 ± 0.49 

Range (1.5 – 3) 

After 3 

months 

Mean ± SD 1.81 ± 0.41 

Range (1 – 2.5) 

% of change from baseline ↓47.9% 

P value <0.001 

*Repeated measures ANOVA test, Non-significant: P 

>0.05, Significant: P ≤0.05. 

 

The Sensory nerve conduction velocity (SNCV) 

was significantly increased from baseline 38.1 ± 3.67 

to 46.6 ± 3.65 (P<0.001) after 3 months (Table 5).  

 

Table (5): Boston functional status score over time 

among the studied patients 

Variables  All patients 

(n=20) 

Baseline  Mean ± SD 3.17 ± 0.66 

Range (2 – 4.2) 

After 1 

month 

Mean ± SD 2.31 ± 0.51 

Range (1.5 – 3.2) 

After 3 

months 

Mean ± SD 1.92 ± 0.75 

Range (1.2 – 4.6) 

% of change from baseline ↓39.4% 

P value <0.001 

*Repeated measures ANOVA test, Non-significant: P 

>0.05, Significant: P ≤0.05. 

 

The Sensory nerve conduction velocity (SNCV) 

was significantly increased from baseline 38.1 ± 3.67 

to 46.6 ± 3.65 (P<0.001) after 3 months (Table 6).  

 

Table (6): Sensory nerve conduction velocity over 

time among the studied patients 

Variables All patients 

(n=20) 

Baseline  
Mean ± SD 38.1 ± 3.67 

Range (32 – 45) 

After 1 

month 

Mean ± SD 42.4 ± 3.53 

Range (35 – 48) 

After 3 

months 

Mean ± SD 46.6 ± 3.65 

Range (40 – 52) 

% of change from baseline ↑22.3% 

P value <0.001 

*Repeated measures ANOVA test, Non-significant: P 

>0.05, Significant: P ≤0.05. 
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The axillary F central latency (AFC latency) 

was significantly reduced from baseline 28.5 ± 3.07 to 

24.2 ± 2.02 (P<0.001) after 3 months (Table 7). 

 

Table (7): Distal motor latency over time among the 

studied patients 

Variables  All patients 

(n=20) 

Baseline  Mean ± SD 4.75 ± 0.63 

Range (3.5 – 6.2) 

After 1 

month 

Mean ± SD 3.96 ± 0.62 

Range (3 – 5) 

After 3 

months 

Mean ± SD 3.52 ± 0.56 

Range (2.8 – 4.5) 

% of change from baseline ↓25.9% 

P value <0.001 

*Repeated measures ANOVA test, Non-significant: P 

>0.05, Significant: P ≤0.05 

 

A statistically in clinical examination findings 

was significantly improvement from baseline (95%) of 

the patients had a positive phalen’s test, (85%) had a 

positive tinel’s sign and (40%) had Thenar muscle 

atrophy, to (35%) of the patients had a positive 

phalen’s test, (20%) had a positive tinel’s sign and 

(10%) had thenar muscle atrophy (P<0.001), 

(P<0.001) and (P=0.03) respectively after 3 months 

only (Table 8). 

 

Table (8): Axillary F central latency over time 

among the studied patients 

Variables  All patients 

(n=20) 

Baseline  
Mean ± SD 28.5 ± 3.07 

Range (24 – 34) 

After 1 

month 

Mean ± SD 26.1 ± 2.66 

Range (22 – 32) 

After 3 

months 

Mean ± SD 24.2 ± 2.02 

Range (20 – 27) 

% of change from baseline ↓15.1% 

P value <0.001 

*Repeated measures ANOVA test, Non-significant: P 

>0.05, Significant: P ≤0.05. 

 

DISCUSSION 

Numbness, discomfort, paresthesia, and 

weakening are the clinical manifestations of carpal 

tunnel syndrome (CTS), a compressive neuropathy 

of the median nerve (MN) in the carpal tunnel. 

Electrodiagnostic tests (EDX), which have a 

moderate sensitivity of 49% to 84% and a high 

specificity of 95% to 99%, are a useful tool to 

support diagnosis and quantify severity, even though 

the diagnosis of CTS is primarily clinical (16). 

The first line of treatment is non-surgical 

management, which consists of a mix of local 

corticosteroid injections, neurotonics, oral non-

steroidal anti-inflammatory medicines (NSAIDs), 

wrist splinting, rehabilitation, and other measures. 

Since platelet-rich plasma (PRP) can promote 

peripheral nerve regeneration by supplying 

autologous growth factors, it is also gaining traction 

as a possible therapeutic alternative in injectable 

forms (4). 

The goal of this prospective randomized 

controlled experiment was to assess PRP injections' 

clinical and electrophysiological efficacy in treating 

idiopathic CTS. After obtaining informed agreement, 

PRP injection treatment was administered to twenty 

individuals with idiopathic CTS. Before PRP was 

administered, a comprehensive history, physical 

examination, and median and ulnar nerve NCS were 

conducted. In order to target the carpal tunnel, PRP 

(2 ml) was administered with a 25-gauge needle 

placed 1 cm proximal to the distal wrist-flexion 

crease, immediately ulnar to the palmaris longus 

tendon. The Boston Carpal Tunnel Questionnaire 

(BCTQ) was used to determine the intensity of 

symptoms and function 

The duration of symptoms varied from 3 to 18 

months (mean ± SD: 8.35 ± 3.79 months), while the 

patients' ages ranged from 32 to 74 years (mean ± 

SD: 45.7 ± 10.2 years). Most people had CTS on 

their right side 60% of the time, then their left 

(30%), and 10% on both sides. These results align 

with previous research. In line with the female 

predominance of CTS, Wanitwattanarumlug et al. 
(17) revealed a mean age of 46.92 ± 7.97 years among 

the group of CTS patients, which was primarily 

female, as reported by Uzun et al. (18) and Atwa et 

al. (19). Consistent with this gender ratio, Soliman et 

al. (20) observed that 87.5% of their idiopathic CTS 

population were female. 

CTS symptoms can be present in various 

forms. Prior to notable problems with 

electrodiagnostic testing, which primarily evaluates 

bigger nerve fibers, paresthesia may manifest (21). 

Numbness was the most common condition in our 

study (20%), followed by pain (65%), paresthesia 

(55%), and weakness (20%). 

With Tas et al. (22) reporting postoperative 

morphological improvements in median nerves using 

high-definition ultrasonography, surgical 

decompression is still a recognized treatment; 

nonetheless, scar pain was a frequent postoperative 

complaint. 

Three months after the PRP treatment, the 

study demonstrated notable clinical benefits. The 

functional status score dropped from 3.17 ± 0.66 to 

1.92 ± 0.75, a reduction of 39.4%, and the Boston 

symptom severity score dropped from a baseline of 

3.48 ± 0.73 to 1.81 ± 0.41, a reduction of 47.9%. 

These improvements are in line with those of Uzun 

et al. (18), who likewise saw notable reductions in 

BCTQ scores three months after PRP treatment in 
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moderate CTS and attributed symptom relief to the 

structural remodeling of neural tissue from stiff scar 

to softer scar tissue. 

With a notable improvement in symptom 

severity and functional status 10 weeks following a 

single PRP injection in conjunction with wrist 

splinting for mild and moderate CTS, Raeissadat et 

al. (23) corroborated these findings. 

In terms of electrophysiology, the study found 

that in three months, DML decreased from 4.75 ± 

0.63 ms to 3.52 ± 0.56 ms (a drop of 25.9%) and 

SNCV increased statistically significantly from 38.1 

± 3.67 m/s to 46.6 ± 3.65 m/s (a 22.3% increase). In 

individuals with mild, moderate, and severe CTS, 

Davey et al. (24) also noted elevated SNCV after PRP 

injection. 

Once more, this is a single case report with 

design and PRP volume discrepancies that preclude 

generalizability. Kuo et al. (25) observed 

improvement in median nerve conduction parameters 

with two infusions of ultrasound-guided PRP in a 

conservatively resistant CTS patient. 

Results are partially consistent with 

corticosteroid injection experiments. Three months 

following local triamcinolone injections, 

Karimzadeh et al. (26) observed increased sensory 

and motor conduction speeds, which may have been 

facilitated by the concurrent administration of local 

anesthetics—something that PRP methods do not 

offer. 

A sensitive diagnostic tool for CTS is the 

ultrasound measurement of the median nerve cross-

sectional area (CSA) at the proximal carpal tunnel; 

elevated CSA indicates the greatest degree of nerve 

swelling and edema (27).  

Following PRP injection, the CSA in the 

current study significantly decreased from 12.79 ± 

1.64 mm² to 9.71 ± 0.99 mm² (a decrease of 24.1%). 

In their investigation, Wanitwattanarumlug et al. 
(17) reported that patients with CTS had mean CSA 

values of roughly 10 mm². The measurement of 

median nerve CSA is recommended by AANEM 

standards as level A evidence for the diagnosis of 

CTS (28). 

The visual analogue scale (VAS) showed a 

significant improvement in pain as well, going from 

a baseline of 5.85 ± 0.88 to 2.45 ± 1.15 at three 

months (a reduction of 58.1%). Similar VAS 

improvements were also noted by Wu et al. (29) after 

1-, 3-, and 6-months following ultrasound-guided 

PRP injections. Similar VAS and symptom score 

improvements after PRP injection were observed by 

Raeissadat et al. (23), Atwa et al. (30) in patients with 

idiopathic CTS, confirming the therapeutic effect. 

Additionally, the clinical symptoms were 

improved. At the beginning, 40% had thenar muscle 

loss, 85% had Tinel's sign, and 95% had Phalen's test 

results. At three months following injection, these 

were reduced to 35%, 20%, and 10%, respectively, 

with statistical significance (P<0.001, P<0.001, and 

P=0.03). Although Phalen's and Tinel's tests are 

common clinical findings for CTS, Atwa et al. (30) 

noted that their sensitivity and specificity vary 

widely, ranging from 25% to 75% and 70% to 90%, 

respectively, depending on the diagnostic reliability. 

 

  CONCLUSION 

Platelet-rich plasma (PRP) wrist injections 

provide effective and safe short-term, non-surgical 

treatment for carpal tunnel syndrome (CTS). A 

single targeted injection significantly reduced pain, 

improved symptom severity and functional status, 

and enhanced electrophysiological parameters, 

including sensory peak latency, conduction velocity, 

and distal motor delay. No adverse effects were 

observed, supporting PRP as a low-risk therapeutic 

option for CTS management. 
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