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The efficacy of ultrasound guided platelet rich plasma injection
versus perineural dextrose injection in the treatment of severe
carpal tunnel syndrome

ABSTRACT
Aims: to compare the efficacy of ultrasound-guided platelet rich plasma to ultrasound guided 5%

dextrose perineural injection therapy in patients with severe idiopathic carpal tunnel syndrome.

Patients and Methods:This study included 60 patients with severe idiopathic CTS diagnosed by

electrophysiological study. Patients were evaluated at three months after injection clinically,

electrophysiological, and US examinations.
Patients were divided into 2 groups according to line of treatment:

Group I: 30 patients (34 hands) treated by two ultrasound guided injection with 3 mL PRP two
weeks apart.

Group I1: 30 patients (35hands) treated by two ultrasound guided perineural injection therapy with 3
ml of 5% dextrose two weeks apart.
Results: There was significant clinical improvement (BCTQ and, VAS),
electrophysiological improvement (DML, AMP, sensory amplitude and sensory conduction
velocity of median nerve) and, ultrasonic improvement (CSA and FR) 3 month after
treatment as compared to before treatment in both groups with better improvement in group
1

There was significant difference between the 2 groups regarding VAS for pain and VAS for
paresthesia 3 months after treatment with betterimprovement in PRP group. There was significant
difference between the 2 groups regarding BCTQ 3 months after treatment with better improvement
in PRP group.

Conclusion: - Ultrasound guided injection of PRP or dextrose 5% is an effective and safe treatment
.for severe idiopathic CTS.

-Both modalities lead to significant reduction in pain, paresthesia, disability and also significant
improvement in electrophysiological and ultrasound parameters of the median nerve with better
improvement in PRP group.

Key words: Carpal tunnel syndrome, Perineural dextrose injection, Ultrasound guided platelet
rich plasma injection

INTRODUCTION




Carpal tunnel syndrome (CTS) is one of  the most  disturbing
entrapment neuropathy in upper limb. ™ It is a medical condition due to compression of the median
nerve as it travels through the wrist at the carpal tunnel. The most common cause for CTS is
idiopathic or secondary to other medical condition as diabetes mellitus, hypothyroidism, and wrist

fracture.®

Carpal tunnel syndrome is estimated to affect one out of ten people during their lifetime and is
the most common nerve compression syndrome.® Women suffer more from CTS than men with a
ratio of 3:1 between the ages of 45-60 years.  The main symptoms of CTS are pain, numbness and
tingling in the thumb, index finger, middle finger and the radial side of the ring finger. Symptoms
typically start gradually and are more severe during the night and may extend up to the arm, on
awakening, the patient usually gets relief by shaking or rubbing the hands. Weakness of the hand
grip due to wasting of the thenar muscles may occur in severe cases. In more than half of cases both
sides are affected. This can lead to significant activity restriction, occupational disability and

discomfort.®

Diagnosis is usually based on clinical history taking, examination and is supported by nerve
conduction studies (NCS). ®”In recent years, ultrasonography (US) has shown ability to detect the
median nerve compression and exclude space occupying lesions and, has been used in guided

injections for the treatment of several conditions.®

Generally treatment is divided into two categories, conservative
treatment and surgical release of the median nerve. Surgical treatment is usually used in severe forms
of the disease and while Conservative treatments should be used as far as possible especially in mild
and moderate forms. ®These treatments include local injections, medications and physical
modalities. (10)
Platelet-rich plasma(PRP) contains concentrated platelets and numerous growth factors which
promote wound healing/growth, angiogenesis, and axon regeneration. PRP has been widely used as a
safe and novel treatment in dentistry, orthopedics, ophthalmology, neurosurgery, and cosmetic
surgery for three decades. ““Moreover, PRP has an antiinflammatory effect, which could contribute

to early pain relief .*?

Perineural injection therapy is a technique involves the injection of dextrose solution near the

peripheral nerve and has been found to provide promising pain-relief benefits.*® Notably, 5%




dextrose has an osmolality similar to that of normal saline, and on injection is less painful than

sterilized water %

Patients and Method

This study included 60 patients with severe idiopathic CTS diagnosed by electrophysiological

study (classified according toPadua L, et al, neurophysiological classification of CTS)"®). They

were selected from the outpatient clinic of Physical Medicine,Rheumatology & Rehabilitation

Department, Tanta University Hospitals.The study was accepted by Tanta University's

Faculty of Medicine's Local Research Ethics Committee.

Exclusion criteria:

Diabetes mellitus ,Thyroid diseases and other endocrinal diseases, Cervical radiculopathy,

polyneuropathy and brachial plexopathy, Renal & hepatic diseases,Previous traumatic median
nerve injury, wrist trauma, fracture, Pregnancy, Space occupying lesions in the tunnel as ganglia,
neural tumour and tenosynovitis excluded by musculoskeletal ultrasound, Connective tissue
diseases and rheumatoid arthritis, Medications as contraceptive pills and corticosteroids,Previous
local injection treatment for carpal tunnel syndrome in the past 6 months, Bleeding disorders or
receiving anticoagulant, Bifid median nerve determined on US examination, Previous carpal
tunnel release surgery.

Every patient was injected with ultrasound guidance and, under aseptic technique. Sterilization

was done using 70% alcohol based solution (ethanol) by wiping the area of injection site.

Patients were divided into two groups:

Group 1 (local injection by PRP):30 patients with idiopathic severe CTS. They received two

injection (two weeks apart) with 3 mL PRP (2-ml of PRP were used to remove the nerve from the
flexor retinaculum via hydrodissection , and a residual 1-ml was injected to the inferior part of the
median nerve to separate it from the underlying subsynovial connective tissue and flexor
tendons).

Group 2 (local injection by D5W): 30 patients with idiopathic severe CTS. They received two

Perineural injection (two weeks apart) therapy with 3 ml of 5% dextrose 2-ml of 5% dextrose
were used to remove the nerve from the flexor retinaculum via hydrodissection, and a residual 1-
ml was injected to the inferior part of the median nerve to separate it from the underlying

subsynovial connective tissue and flexor tendons.




All patients were instructed to stop any anti-inflammatory medications except acetaminophen
and, any other management approaches for CTS, for 2 weeks before and throughout the study period.
Musculoskeletal ultrasound was done for all patients to determine CSA, FR and, exclude any space

occupying lesion or any anatomical variations of the median nerve.

¢+ All patients were subjected to detailed history and complete clinical examination:
History:
e Personal History

o History of present illness

Examination:

1-neurological examination
2-Provocative tests for entrapment of the median nerve (*?
3-Boston carpal tunnel syndrome questionnaire (BCTQ)™"

4. Visual analogue scale(VAS) for pain and, paraesthesia.*%

Routine nerve conduction study:
General considerations
1- Reassurance of the patient and explanation of the procedure.
2- The studies were performed at warm room 22-24 ° ¢, which was controlled by the air
conditioning.
Using a Nihon kohdenNeuropack 2 electromyography (EMG) machine, 2 channels, surface

electrodes were used for:

e Maedian and ulnar motor nerves conduction study.

e Median and ulnar sensory nerves conduction study.

e F-wave for median and ulnar nerves if indicated to exclude proximal lesion.

I) Motor conduction study of the Median nerve:

DML, amplitude and MCV of the median nerve were estimated. The active electrode was
placed on the motor point of the APB muscle (on thenar eminence just lateral to midpoint of 1st
metacarpal bone) and the reference electrode was placed on the distal phalanx of the thumb (3-4 cm
distal to the active electrode on the palmar aspect of the thumb). The ground electrode was placed

between the active and the stimulating electrode.” The nerve was stimulated supramaximaly at the




wrist 8 cm proximal to the active electrode just lateral to PL or at midline of forearm (if PL absent)

and at the eloow medial to brachial artery pulsation’ ®

2-Motor nerve conduction study of the ulnar nerve:-

DML, amplitude and MCV of the ulnar nerve were estimated. The active electrode was placed
on the motor point of the abductor digitiminimi muscle (on hypothenar eminence just medial to mid-
point of 5th metacarpal bone) and the reference electrode was placed 3-4 cm distal to the active
electrode .The ground electrode was placed between the active and the stimulating electrode.The
nerve was stimulated supramaximaly at the wrist 8 cm proximal to the active electrode just lateral to

FCU tendon and below the elbow at the medial epicondyle. %

I1) Sensory conduction study of Median nerve:

Amplitude, and SCV of the median nerve were estimated. The active electrode was placed on
the proximal phalanx of the thumb and the reference electrode was placed 3-4cm distal to the active
electrode (over distal phalanx of the thumb).The ground electrode was placed between the active and

the stimulating electrode. The nerve was stimulated 10 cm proximal to the active electrode. ¢V

2- Sensory conduction study of Ulnar nerve:

Amplitude, and SCV of the ulnar nerve were estimated. The active electrode was placed on the
proximal phalanx of the little finger and the reference electrode was placed 3-4cm distal to the active
electrode (over distal phalanx of the little finger). The ground electrode was placed between the
active and the stimulating electrode. The nerve was stimulated 12 cm proximal to the active

electrode. ??'

F wave study: @V

1) F-wave of median nerve: recorded from APB and stimulated at the wrist.

2) F-wave of ulnar nerve: recorded from abductor digitiminimi and stimulated at the wrist.

Electrophysiological grading of CTS @

eNegative CTS: normal findings on all tests (including comparative tests).

eMinimal CTS: abnormal findings only on comparative tests.

eMild CTS: SCV slowed in the finger—wrist tract with normal DML.

eModerate CTS: SCV slowed in the finger—wrist tract with increased DML but <6ms.

eSevere CTS: absence of sensory response in the finger—wrist tract and / or increased DML>6 m:s.




eExtreme CTS: absence of thenar motor response.

Musculoskeletal Ultrasound (US): The ultrasound evaluation was performed on the same
day of electrophysiological evaluation using SAMSUNG MEDISON (UGEO H60

The patients were seated facing the doctor while their forearms in extended supination
position, their wrists in neutral position and their fingers placed on the table in semi extended
position. The transducer was placed directly on the patient’s skin with gel. For the longitudinal scan
of the median nerve, the probe was placed at the midline with the center of the probe at the distal
wrist crease. This provided an initial general overview of the median nerve. For the transverse scan,

the probe was kept directly perpendicular to the long axis of the median nerve.

The median nerve was examined to determine the followings :(?*

1- Cross sectional area (CSA)of median nerve: was calculated at the level of the pisiform bone
using the continuous tracing method of the nerve circumferences excluding the hyper echoic
epineural rim, it is calculated in mm?. The median nerve is abnormally enlarged if its CSA was
greater than 9 mm? at the level of the pisiform.

2- Flattening ratio(FR):the ratio between the transverse diameter and anteroposteroir diameter of
the median at the level of hamate was calculated. Normally up to 4 is best obtained at the level of

the hamate.

Preparation of PRP: Double centrifugation technique was used to concentrate the platelets
from autologous blood by Centrifuge EBA 21 Hettich ZENTRIFUGEN.

PRP method ®

1- 25 -30 ml of whole blood was obtained by venipuncture in 10% sodium citrate tubes. 0.1 ml sod.
Citrate for each 1ml blood.

2 The blood should not be chilled at any time before or during platelet separation except for gentle
shaking to mix the anticoagulant thoroughly with the blood.

3- First centrifugation of blood using a “soft” spin 1800 revolution per minute (rpm) for 15 min. to
create upper plasma , middle buffy coat and lower red blood cell layer.

4- The supernatant plasma was transferred containing platelets into another sterile tube (without
anticoagulant) by using a sterile pipette

5- At a higher speed (a hard spin)3200 rpm for 10 min. the second centrifugation of the supernatant

plasma.




6-The lower 1/3rd is PRP and upper 2/3rd is platelet-poor plasma (PPP). At the bottom of the tube,
platelet pellets are formed.
7- Platelet-poor plasma was removed and the platelet pellets were suspended in a minimum quantity

of plasma (2-3mL) by gently shaking the tube.
Technigue of PRP & perineural injection

The ultrasound-guided injection of PRP or D5W was performed with the wrist slightly
extended and, the palm facing upwards the MN was identified at the inlet of the proximal carpal
tunnel (pisiform level). The ultrasound-guided injection was conducted using the in-plane ulnar
approach. The ulnar artery was identified using doppler imaging, and a 25-gauge needle was passed
from the ulnar side of the wrist toward the MN. After placing the needle tip on the MN, 2 mL of PRP
or D5W was injected to remove the nerve from the flexor retinaculum via hydrodissection . An
additional 1 mL of PRP or DSW was delivered to the inferior part of the MN and the MN was peeled
from the underlying subsynovial connective tissue. After this, the entire carpal tunnel was scanned to

ensure that the PRP had spread throughout the proximal-to-distal area of the carpal tunnel.

Post procedure Protocol:

All patients were observed for 10 minutes after injection for possible bleeding or dysesthesia.

Ice pack application was done for 10-15 min.

The patients were recommended to avoid over-using wrist and, activities needing good hand

grip activities for 24hrs-72hrs then limiting their activities for 2 weeks.

Statistical analysis of the data

Data were fed to the computer and analyzed using IBM SPSS software package version 20.0.
(Armonk, NY: IBM Corp).The Kolmogorov- Smirnov was used to verify the normality of
distribution of variables, Comparisons between groups for categorical variables were assessed using
Chi-square test (Fisher). Student t-test was used to compare two groups for normally distributed
quantitative variables. Mann Whitney test was used to compare between two groups for not
normally distributed quantitative variables. Paired t-test was assessed for comparison between two
periods for normally distributed quantitative variables, While Wilcoxon signed ranks test was
assessed for comparison between two periods for abnormally distributed quantitative variables.
Significance of the obtained results was judged at the 5% level

RESULTS
This study included 3 male patients (10%) and27 female patients (90%) in groupl. 2 male patients
(6.7%) and 28 female patients (93.3%) in group2. The patient's ageranged from 24-65 years, with a




mean age 0f45.30 £+ 9.69 years in group 1 and,ranged from 26-62 years, with a mean age 0f43.23

9.19 years in group 2.

In our studymaost of our patients were housewives, 23 patients (76.7%) in group | and,27

patients (90%) in group II.

We had 28righthanded patients (93.3%) and 2 left handed patients (6.7%) in group | and 27
right handed (90%) and 3 lefthanded patients(10%)in group Il.In group | 26 patients were unilateral
and 4 patients were bilateral while in group Il 25 patients were unilateral and 5 patients were

bilateral.
Table (1): Comparison between the two studied groups according to different
parameters
Group 1 Group 2 U
(n = 34) (n = 35) P
Before
< Min. — Max. 6-9 6-9 5 0
(4]
D MemsSo o IEe T2050% s g
O
P After
<>E Min. — Max. 1-4 2-5 3 0
Mean + SD. 2.26 £ 0.99 39+0.78 10.0% 001*
Median (IQR) 2(2-3) 3(3-4) ' '
p1 <0.001" <0.001"
Before
Min. — Max. 6-9 6-9 4 0
Mean + SD. 6.91+0.75 7.26 +0.98 84.0 153
~§ Median (IQR) 76-7) 7(7-8)
n Af_ter
<>E'g Min. — Max. 1-4 2-5 2 <
S Mean + SD. 2.15+0.86 33+0.75 68.500% 0.001*
o Median (IQR) 2(2-3) 3(3-3)
< D1 <0.001" <0.001"
Before
o Min. — Max. 26-45 27 -44
8 Mean + SD. 34.44 + 56 35.80 +
2 456 ! 0
g Median (IQR) 33.50 (31 - s533- 2 2
(5]
3 38) 39.50)
(%]
” After
= Min. — Max. 11-33 18-35
*g Mean + SD. 2450 + 27.54 + 5 0
> 5.26 4.80 511% 014*
@ Median (IQR) 25 (22 - 27 (24- '
’g 29) _ 3150) )
2 o <0.001 <0.001
s £ Before
B g Min. — Max. 18-33 20 -33
52 Mean + SD. 25.74 % 26.80 % 1 0
- 5 4.20 354 140 258
3 Median (IQR) 25 (24 - 27(24.50 - - '
= ! 28) 29)




After

Min. — Max. 827 13-30
Mean + SD. 1853 + 21.83 3 0
4.23 3.54 E16%  00L*
Median (IQR) 19.50 (15 - 22 (20— '
1) 24.50)
P <0.001" <0.001"
Before
Min. — Max. 5.60 — 8.20 5.80 — 8.50
Mean + SD. 72 +0.77 6.93 + 0.84 0 0
Median (IQR) 7(6.40 — 6.60(6.22 — .462 646
. 7.50) 7.60)
£ After
_| Min. — Max. 42-17.6 460-8
= Mean + SD. 6+0.9 5.92 + 0.85 0 0
= Median (IQR) 6.10(5.40 — 590(5.20~ .369 714
6.50) 6.50)
p1 <0.001" <0.001"
Before
Min. — Max. 0.93-6.5 147-173
Mean + SD. 3.71+ 159 3.76 + 1.77 5 0
Median (IQR) 3.60 (2.6 — 3.90 (1.92 - 85.0 904
—_ 4.9) 5.50)
>
3 After
o Min. — Max. 1.20-7 1.13-71
= Mean + SD. 493 +1.65 478 + 29 5 0
< Median (IQR) 5.30 (4.6 - 580 (3- 490 581
6.3) 6.60)
P <0.001" 0.001"

U: Mann Whitney test

p: p value for comparing between the studied groups

pl: p value for Wilcoxon signed ranks test for comparing between before and after 3
months

*: Statistically significant at p < 0.05

Table (2): Comparison between the two studied groups according to different
parameters

=
Group 1 Group 2 est of 0
(n=34) (n=35) sig.

= Before

= Absent 21(61.8%) 20(57.1%) O 0

S Present 13(38.2%) 15(42.9%) °=0.153 .696

< Min. — Max. 1.50 - 34 3.20 - 42.10

@ Mean + SD. 11.74 +8.88 13.15 + 10.35 U 0
Median (IQR) 7.33 (6.7 — 15) 1050 (7.42- =900  .751

12.85)




After

Absent 8(23.5%) 8(22.9%) 0
Present 26(76.5%) 27(77.1%)  =0.004 .647
Min. — Max. 2.30 - 29.80 5.50 — 40.10
Mean + SD. 12.63 +£6.53 12.60 + 7.63 U
Median (IQR) 11 (8 - 17.60) 11 (8.60 — =0.332 .735
14.15)
“p1 0.028 0.015~
Before
Absent 21(61.8%) 20(57.1%) 0
Present 13(38.2%) 15(42.9%)  =0.153 .696
Min. — Max. 11.40 - 42 21.60 - 37.70
Mean + SD. 25.35 + 8.43 27.26 £ 4.12 U
Median (IQR) 26 (22.30 - 26.40 (24.55 - =84.50 .555
30.50) 29.50)
After
= Absent 8(23.5%) 8(22.9%) 0
= Present 26(76.5%) 27(77.1%)  2=0.004 .947
g Min. — Max. 21.60 —41.70 21.10 - 39.50
O Mean + SD. 26.97 + 4.90 28.78 + 4.57 U
@ Median (IQR) 25.15 (23.40 - 28.20 (255~ =249.50 .071
29.20) 32.20)
‘D1 0.002” 0.001"
Before
Min. — Max. 11-25 10 - 27
Mean + SD. 166 + 4.11 15.63 + 3.87 U
Median (IQR) 14.50 (13 - 15 (12.50 -  =567.50 .740
19) 17.50)
After
< Min. — Max. 8-22 8-21
o Mean + SD. 11.74 £3.61 12.14 £ 3.22 U
© Median (IQR) 11 (9 - 14) 11 (10 - =0.517 .345
13.50)
Up, <0.001" <0.001"
Before
Min. — Max. 217-6 2.17-5.8
Mean + SD. 3.76 + 0.89 3.8+ 17 t
Median (IQR) 3.73 (3.12 - 3.77 (2.98- =0.166 .869
4.23) 4.33)
After
Min. — Max. 1.9-5.2 1.90 - 4.80
o Mean + SD. 3.2+0.73 3.24 +0.92 t
v Median (IQR) 3.29 (2.7 - 31(24-4) =0.188 .852
3.6)
Up, <0.001" <0.001"

x% Chisquare test  t: Student t-testt: Paired t-test
p: p value for comparing between the studied groups

p1: p value for comparing between before and after 3 months
*: Statistically significant at p < 0.05

Z: Wilcoxon signed ranks test




Table (3):  Comparison between the two studied groups according to improvement

Group 1 Group 2
(PRP) (Dextrose) .
(n = 34) (n = 35) X P
No. % No. %
DML (ms)
Non Improvement 11 324 15 429
0.810 | 0.368
Improvement 23 67.6 20 57.1
MP (uv)
Non Improvement 10 30.3 13 37.1
0.355 | 0.551
Improvement 23 69.7 22 62.9
SAMP (uv)
Non Improvement 13 38.2 11 314
0.352 0.553
Improvement 21 61.8 24 68.6
SCV (m/s)
Non Improvement 11 32.4 9 25.7
0.369 | 0.543
Improvement 23 67.6 26 74.3
x% Chi square test FE: Fisher Exact

p: p value for comparing between the studied groups

Cases

Sensory conduction study:




Fig. (1): Sensory conduction study of median nerve before treatment(latency =4.1 ms ,amplitude=10.1 microvolt,
SCV=24.4 m/s)

Fig. (2): Sensory conduction study of median nerve 3month after treatment(latency =3.4 ms ,amplitude=12.7
microvolt,SCV=29.2 m

Ultrasound study :
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Fig (3): Transverse scan of median nerve showing CSA =22mm? before treatment
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Fig (4): Transverse scan of median nerve showing CSA =17mm After treatment




Discussion

In our clinical assessment, the results showed significant improvement in VAS for pain and
parathesia after treatment and follow up period as compared to before treatment in both groups
withinsignificant difference between the 2 groups regarding VAS for pain before treatment while the
differencewas significant between the 2 groups regarding VAS for pain 3 months after treatmentwith

better improvement in groupl.

The scores of symptoms severity scale (SSS) and functional status scale (FSS) of Boston carpal

tunnel questionnaire (BCTQ) in PRP group were significantly reduced 3 months after injection.

There wassignificant improvement in BCTQ (FSS) 3 months after treatment as compared to
before treatment in both groups. There wasinsignificant difference between the 2 groups regarding
BCTQ (FSS) before treatment while there was significant difference between the 2 groups 3months

after treatment with better improvement in group 1.

There wasinsignificant difference between the 2 groups regarding BCTQ (SSS) before
treatment while there wassignificant improvement in BCTQ (SSS) 3months after treatment as
compared to before treatment in both groups . There was significant difference between the 2 groups

3months after treatment with better improvement in group I.

The present findings were in agreement with Malahias et al. (2018) ®® who found significant

improvement in VAS after 3 months of PRP injection in the treatment of CTS.

In accordance, Wu et al.(2017)?” reported that the clinical outcomes are positive outcomes
using PRP for patients with CTS with significant reduction in the VAS and BCTQ scores after 3
months of PRP injection . The results of this work are in partial agreement withRaeissadat et
al.(2018)?®, who showed significant improvement in the VAS and BCTQ after 10 weeks of single
local injection of PRP using wrist splint in treatment of 21 patients with mild and moderate
idiopathic CTS.

Raeissadat et al. (2018)® reported that the mechanism of PRP in CTS was uncertain and
probably multifactorial; first, it could promote angiogenesis, neurogenesis, and regeneration via

direct effects on the MN itself. Second, it could reduce the inflammation and swelling of the flexor




tenosynovitis. Therefore, the PRP could decrease swelling of the flexor tendon and, it would result in

reduction of intracarpal pressure exerted on the MN.

Moreover, Kuffler(2013)% stated that PRP may take effect by eliminating inflammation and
initiating a series of biological processes such as tissue remodeling, wound repair, and axonal

regeneration.

The application of PRP increases the number of nerve fibers after peripheral nerve re-
anastomosis and can produce a neurotrophic effect, stimulating the proliferation of Schwann cells

and myelination, which are important components during peripheral nerve repair °

Seyed . et al. (2018) ® reported that PRP injection in patients diagnosed with CTS show
significant improvements of pain and symptom severity and functional status according to the VAS

and BCTQ and also electrophysiological parameters.

Yung .et al (2017)®? said that perineural injection with dextrose 5% exhibited a significant
reduction in Pain and disability, an improved electrophysiological response, and a decreased CSA of
the MN for 6 months after treatment. The mechanism underlying the effects of PIT with Dextrose is
unknown and may be multifactorial. Dextrose can reduce neurogenic inflammation via the inhibition
of capsaicin-sensitive receptors (eg, transient receptor potential vanilloid receptor-1) to stop the
secretion of both substance P and calcitonin gene-related peptide, which are known to induce pain

and swelling of the nerve and/or surrounding tissue.

Yung .et al (2018) 33) reported that dextrose and corticosteroid injection in mild to moderate
CTS showed significant improvement clinicaly, electrophysiologicaly and CSA. The dextrose group
exhibited significant reduction in pain and disability, compared to the steroid group at 4 and 6
months post injection. There was significant improvement in the dextrose group, in the pain and

disability than steroid group.

Regarding the electrophysiological findings there was significant improvement in DML of
the median nerves 3months after treatment as compared to before treatment in both groups. There
was insignificant difference between the 2 groups regarding DML of the median nerves before

treatment.




There was significant improvement in the amplitude of the median nerves 3months after
treatment as compared to before treatment in both groups. There was insignificant difference

between the 2 groups regarding amplitude of the median nerves before treatment.

Regarding sensory conduction study of the median nerves there was significant improvement
in sensory amplitude and conduction velocity of the median nerves 3months after treatment as
compared to before treatment in both groups. There was insignificant difference between the 2

groups regarding sensory amplitude and conduction velocity of the median nerves before treatment.

These results are in agreement with Seyed et al. (2018) © who reported that PRP injection in
patients diagnosed with mild and moderateCTS show significant improvements of
electrophysiological parameters (SNAP and CMAP) and also with Wu et al .( 2017) ®” who
reported significant improvement in SCV and DML of median nerve after PRP injection during the
6-month follow-up. Also our results coincided withEsam et al (2018) ®who reported that PRP
injection in mild to moderate CTS showed a significant improvement in latency, amplitude and

velocity of both SNAP and CMAP of the median nerve after 3 months of injection.

Ming et al (2017)® reported that there was insignificant difference between the PRP injection
and dextrose 5% injection in CTS in electrophysiological study of the median nerve. The evaluation

was performed pretreatment as well as on the 1st, 3th, and 6" months after the injection.

Regarding musculoskeletal Ultrasoundfindings there was significant improvement in cross
sectional area (CSA) and (FR) of the median nerves 3months after treatment as compared to before
treatment in both groups.There was insignificant difference between the 2 groups regarding CSA and

FR of the median nerves beforeand aftertreatment.

Michael et al (2015) ®® who used the ultrasound measurement of CSA of the median nerve to
evaluate the CTS, before, after the injection and during follow-up favoured the use of the ultrasound
CSA in the diagnosis of CTS and for guided injections into the carpal tunnel . They suggested that
the changes in CSA seemed to be due to cascade of the biological response to compression in
peripheral nerves including endoneurial edema, demyelination, inflammation, distal axonal
degeneration, fibrosis, growth of new axons, remyelination, and thickening of the perineurium and
endothelium. .They noticed that PRP injection cause a higher decrease in the mean swelling of the
median nerve into the CT (decrease in the final CSA), which explained the therapeutic effect of PRP

injection in CTS.




Wu, et al. (2017)®" reported that injection of PRP caused significant decrease in CSA of the

MN in CTS and, it seemed more pronounced with a longer follow-up duration.

Yung et al (2017)®? found that perineural injection with dextrose 5% in CTS decreased CSA
of the MN for 6 months after treatment and exhibited a significant improvement in

electrophysiological response (( DML and SCV of median nerve).

Yung-T.et al (2018) ©¥ reported that single perineural dextrose 5% injection lead to
significant reduction in pain and disability and CSA of median nerve compared to corticosteroid and,
reported a trend of improved electrophysiological parameters ( DML and SCV of median nerve)
from the 4th month post injection. Considering the side effects of corticosteroid, they suggested that

dextrose 5% is a better choice for perineural injection, for patients with CTS.

Hashim et al (2020) ©”mentioned significant improvement in all the
parameters (BCTQ , VAS and DML)at 1.5 and 3 months of follow-up after injection with PRP

compared with the baseline and, this was superior to the corticosteroid group.

In addition Senna et al (2019) “®reported significant improvement in the clinical
manifestations, the electrodiagnostic parameters of the median nerve (MN), and the median nerve
cross sectional area (CSA) at 1 month and 3 months post-injection evaluation with PRP injection in

comparison to baseline.

Atwa et al( 2019) ©®* concluded that single local injection of the PRP to be superior to steroid
in the treatment of CTS, showing more improvement clinically as regard the pain and function and

electrophysiologically .

Ming-J .et al (2017) ©® reported that the PRP had a significantly reduction of VVAS score,
BCTQ and CSA of median nerve than the Dextrose group. There was insignificant difference
between the 2 groups in electrophysiological study of the median nerve and demonstrated that
ultrasound-guided perineural injection with PRP or D5W is an effective and worthwhile intervention
for patients with CTS. However The PRP had a significantly noticeable reduction of CSA of median

nerve than the dextrose 5%.

Shen et al (2019) “? Compared PRP with the dextrose in CTS, the PRP group demonstrated
significant reductions in Boston Carpal Tunnel Syndrome Questionnaire function at 3 months, distal

motor latency at 6 months , and CSA at 3 and 6 months . A single perineural injection of PRP




reduced the CSA of the median nerve more effectively than injection of D5W at 3 and 6 months post

injection for patients with moderate CTS.

Karads et al. (2011) “Yreported that ultrasound-guided nerve hydrodissection is better than

blind injection for removing surrounding tissues from the MN especially the intracarpal tendons.

The hydrodissection could also contribute some benefits. The hypothesized possible causes
based on the significantly reduced CSA of the MN and improved electrophysiological studies.

Nerve hydrodissection is used to avoid nerve trauma and detach soft tissues, increasing the

passage of nerve impulses and limiting ischemic nerve damage. “?

Wu et al. (2019) “found greatest improvement in symptoms and, CSA in their study at 1 and
3 months after hydrodissection and stated that rapid improvement might result primarily from nerve

hydrodissection and neurogenic antiinflamation of PRP or D5W.

In our study, marked clinical improvement occurred in both groups for severe CTS. Our
findings are compatible with that of Uzun et al. (2017) % In that the improvement in symptoms was
not correlated with the improvement of electrophysiological measurements. This lack of association
between the symptoms improvement and the electrophysiological testing improvement was not
surprising since routine electrophysiological testing mainly evaluate the large myelinated rather than
the small sensory fibers that can be involved in production of many CTS symptoms. It seems that the
electrophysiological testing had a limited role in prediction of the therapeutic outcomes in CTS

following surgery or conservative interventions.

Treatments of carpal tunnel syndrome should focus not only on relief of symptoms but also
enhancing the regeneration of nerve tissue and completely eliminate the causes of compression.
Indeed, PRP has a higher concentration of growth factors after centrifugation. Also the

hydrodissection obtained from dextrose injection can reduce neurogenic inflammation.

This was demonstrated by the significant improvements in clinical, electrophysiological and

ultrasound studies in both groups even though they suffered from severe carpal tunnel syndrome.
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