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Abstract Background Platelet-rich plasma (PRP) has local anti-inflammatory actions, which is
being used as a treatment in various tendinopathies.
Purpose The aim of the study is to compare the clinical results of PRP injection and
corticosteroid injection in the management of de Quervain’s tenosynovitis (DQTSV).
Patients and Methods In this prospective study, 60 patients of DQTSV, fulfilling the
predefined inclusion and exclusion criteria, were randomised into two groups. In group
1 (n¼30), patients received a single injection of autologous PRP and in group 2 (n¼ 30)
they received a single injection of corticosteroid (methylprednisolone). All patients
were followed up at 1 month, 3 months, 6 months, and 1 year for evaluation by
Finkelstein test, visual analogue scale (VAS), DASH (Disabilities of the Arm, Shoulder
and Hand) score, and Modified Mayo Wrist score (MMWS).
Results In both the groups improvement occurred in Finkelstein test, VAS score,
DASH score, and MMWS which were found to be statistically significant at all points of
follow-ups when compared to the pre-intervention values. Comparison of scores
between the two groups did not show any statistical significance. No complications
were reported in PRP group. Statistically significant complications (p-value¼0.026)
like subcutaneous fat atrophy, depigmentation, and temporary increase in pain were
seen in eight patients in the corticosteroid group with an overall complication rate of
26.67%.
Conclusion Both the modalities are equally effective in the management of DQTSV
remittance. PRP is equally effective as corticosteroid in reducing symptoms of first
dorsal compartment stenosing tenosynovitis. PRP may have a lower complication
profile, however, this benefit should be weighed against the slight increase in cost and
time of PRP preparation and injection.
Level of Evidence Level 2, prospective comparative study.
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De Quervain’s disease is a stenosing tenosynovitis of the
abductor pollicis longus (APL) and the extensor pollicis
brevis (EPB) tendons which pass through the first dorsal
compartment at the level of radial styloid process.1 It affects
women up to six times more often than men and is
associated with the dominant hand during middle age.2,3

The onset is gradual with chronic pain in the wrist and
radial styloid which may refer up to the arm and also
distally to the thumb. Swelling with or without tenderness
may be present over the styloid process. Abduction of the
thumb is restricted and forced adduction is painful. The
diagnosis is made by history and physical examination.
Finkelstein’s test3 (deviating the wrist to the ulnar side
while grasping the thumb, results in pain) is positive in
typical cases. De Quervain’s disease must be differentiated
from the intersection syndrome (in which pain, swelling,
and in severe cases, crepitus is found 4 cm proximal to the
wrist) and arthritis of the first carpometacarpal and/or
scaphotrapezial-trapezoid joints.4

Conservative therapy is the traditional way of treatment
which includes activity modifications, rest, ice, non-steroi-
dal anti-inflammatory drugs, therapeutic exercises, and
splinting. Corticosteroid (CS) injection has been the main-
stay of treatment for those patients who do not respond to
the above.5 Other described treatments include acupunc-
ture,6 ozone oxygen and hyaluronic acid injections,7 ultra-
sound-guided percutaneous needle tenotomy and platelet-
rich plasma (PRP) injection,8 and prolotherapy.9 After fail-
ure of all the conservative efforts, surgical release of the
first dorsal compartment and decompression of the ste-
nosed APL and EPB tendons are often considered. CS like
methylprednisolone, a potent anti-inflammatory, acts lo-
cally by inhibiting the early phenomena of the inflamma-
tory process (edema, fibrin deposition, capillary dilation,
migration of phagocytes into the inflamed areas and phago-
cytic activity), and later manifestations (capillary prolifera-
tion, fibroblast proliferation, and deposition of collagen)
and still later cicatrisation.10 Complications like local infec-
tion, post injection steroid flare (temporary worsening of
pain in the first 24–36hours after injection), atrophy of
subcutaneous fat, and local depigmentation of skin and
tendon rupture are often noted.11 Similar anti-inflammato-
ry action can be achieved by PRP. PRP can be defined as the
volume of plasma fraction from autologous blood with the
platelet concentration above baseline count (150,000
platelets/mm3). The ideal platelet concentrate is 1.5 mil-
lion/μL (5–7� baseline) and could be as high as 3 million/μL
(10� baseline). In the last 10 years there has been an
increased use of PRP for a myriad of enthesopathies. The
rationale for the use of PRP is to stimulate the natural
healing cascade and tissue regeneration by a “supraphysio-
logic” release of platelet derived factors directly at the site
of injection. Studies have shown that the side-effects like
local infection, tendon rupture, and local depigmentation
are very rare with PRP injections as compared to CS
injections.8,10,12–16

Our aim of this studywas to evaluate the efficacy of PRP as
compared to CS for themanagement ofdeQuervain’s disease.

Patients and Methods

In this prospective randomized comparative study, two
groups of patients with de Quervain’s tenosynovitis (DQTSV)
receiving different lines of treatment were followed up for a
period of 1 year and evaluated using multiple parameters in
our tertiary care institution. Institutional ethical clearance
was obtained prior to study. A total of 60 patients with 30
patients in each group were included in this study. The
inclusion criterion was a clinical diagnosis of DQTSV, which
was made with Finkelstein’s test.3 Patients with a previous
history of wrist trauma, first CMC joint arthritis, Dupuytren’s
disease, history of CS injection, uncontrolled diabetes melli-
tus, pregnancy, myxedema, rheumatoid arthritis, or gout
were excluded from the study. The patients were then
randomly allocated a group according to computer generated
randomization sequence. In group 1 (n¼30) patients re-
ceived a single injection of autologous PRP and in group 2
(n¼30) the patients received a single injection of CS (meth-
ylprednisolone). An informed written consent for participa-
tion in the studywas taken and the patient information sheet
was provided to the patient along with detailed explanation
of both the procedures. Along with the patients’ medical
history, demographics, vital signs, general physical exami-
nation, the following assessments were performed and
results collected: Finkelstein test,3 visual analogue scale
(VAS) score,17 Modified Mayo wrist score (MMWS),18 and
DASH (Disabilities of the Arm, Shoulder and Hand) score.19

Group-1 (PRP Group): Patients in this group received PRP
injectionprepared by using patient’s ownblood. Each patient
received single injection dose. The PRP was obtained under
strict aseptic precautions.

Pre-injection Requisites

• No CS injections should have been given within 6 months
prior to the PRP injection.

• All the anti-inflammatory should have been discontinued
at least 1 week prior to the injection.

PRP Preparation and Injection
Under all aseptic conditions, 11mL of patient’s blood was
collected in a sterile syringe using 18-gauge needle and then
transferred to BD Vacutainers containing buffered sodium
citrate 3.2% as anticoagulant. This was further processed
through centrifugation at a frequency of 800Hz for 8minutes.
The centrifuged product then gets separated into a basal layer
containing RBCs, a buffy coat containing leukocytes at the
junction, platelets just above it, and platelet poor plasma from
downward above (►Fig. 1). PRP was extracted from the
interface of the two layers using sterile syringe and cannula.
A fraction of PRP sample, along with patient’s unprocessed
blood sample was analyzed for platelet count assessment.

APL and EPB tendonswere identified byasking the patient to
extend the thumb.Underall aseptic precautionsandwith sterile
technique,22to24-gaugeneedlewasusedto inject the3mLPRP
solution. Needle was held at an angle of 45degrees in line with
the two tendons, and then advanced until it strike the tendons,
then withdrawn slightly and solution was injected. This
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maneuver was done to ensure that the solutionwas injected in
the tendon sheath and not in tendon tissue. Injection was also
givenat themost tenderpoint/radial styloid (►Fig. 2). Following
injection, a compression bandagewas applied. NSAIDswere not
prescribed for pain relief. Patientswere instructed to elevate the
limb, apply ice to the thumbandprovide rest for at least a period
of 3 days. Theywere followed up at day 1, day 3, and 2weeks for
inspection of the injection area. For an evaluation of symptoms
and functional scores, they were again followed up at 1 month,
3 months, 6 months, and 1 year.

Group 2 (CS GROUP): Patients in this group were treated
with an injection of 1mL (40mg) methylprednisolone ace-
tate with a fine gauge (25–27) needle.

Pre Injection Requisites

• No previous CS injections should have been given within
6 months period.

• All anti-inflammatory medications should have been
discontinued at least 1 week prior to injection.

Corticosteroid Preparation and Injection
A solution of 40mg (1mL) methylprednisolone was taken
into syringe with a fine needle (25–27 gauge). CS injection
was injected in a similar manner as PRP. Similar post-injec-
tion and follow-up instructions were given.

No patients were lost to follow-up. Clinical assessment at
all follow-up visits were done by:

1. Finkelstein test.
2. Visual analogue scale score.
3. The DASH score: The score ranges from 0 (no disability) to

100 (most severe disability).19

4. MMWS: The total score ranges from 0 to 100 points with
higher scores indicating a better result. An excellent result
is defined as 90 to 100 points, good is 80 to 89, fair is 65 to
79 points, and poor is less than 65 points.18

Statistical analysis: The data was managed using Micro-
soft Excel spreadsheet. Statistical testingwas conductedwith
the Statistical Package for The Social Science System (SPSS
Ver 21.0). Continuous variables were presented as mean�
SD, and categorical variables were presented as absolute
numbers and percentage. The comparison of normally dis-
tributed continuous variables between the groups was per-
formed using Student’s t-test. Comparison of variables pre-
and post-intervention within the groups was performed
using Paired t-test. Nominal categorical data between the
groups was compared using Chi-square test or Fisher’s exact
test as appropriate. The level of clinical significancewas set at
p¼0.05 with a confidence interval of 95% for all tests. p
<0.05 was considered statistically significant.

Results

Mean age of patients in group 1 (PRP) was 35.83�8.48 years
while the mean age of patients in group 2 (CS) was
37.80�6.44 years. There were 73.3% females in PRP group
and 66.7% females in CS group. In both the groups right side
was more often involved side but in CS group it was 76.7%
involvedwhile in PRP group it was 56.7% involved. Dominant
hand was involved in 24 cases (80%) in group 1 (PRP) and in
21 cases (70%) in group 2 (CS). The groups were homogenous
and comparable with respect to age (p¼0.316), gender
distribution (p¼0.573), right side involvement (p¼0.100),
and hand dominance (p¼0.371). All 60 patients were thor-
oughly evaluated at baseline (day 0) and then at each subse-
quent visits on the basis of four parameters (Finkelstein Test,
VAS, DASH score, and MMWS).

1. Finkelstein test: Inboth thegroups, thedifferencesbetween
pre-intervention and post-intervention values at all visits
were statistically significant (p <0.001) (►Tables 1 and 2).
Finkelstein test between two groups showed statistically
insignificant results at 1month (p¼0.795) and subsequent
follow-up visits (►Table 3).

2. Mean VAS score: In both the groups, it was noted that
there was a significant reduction in VAS score from pre-
injection level to each point of follow-up with p-value
<0.001 (►Tables 1 and 2). The baseline VAS of both groups

Fig. 1 BD vacutainers containing centrifuged product-basal layer
containing RBCs, a buffy coat containing leucocytes, platelets rich
plasma just above it, and platelet poor plasma from below upward.
RBC, red blood cell.

Fig. 2 Technique of injecting PRP into the first dorsal compartment.
PRP, platelet rich plasma.
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was comparable with mean values of 6.73�1.44 in group
1 and 6.53�1.48 in group 2. At all the points of further
follow-up visits, the differences ofmean VAS between two
groups were found to be statistically insignificant
(►Table 3).

3. Mean DASH score: In group 1, the mean DASH score at
day 0 was 27.53�6.46 as compared to group 2
(26.98�7.02). During subsequent follow-up visits, it
exhibited gradual improvement with statistically signifi-
cant difference (p< 0.001) in both groups (►Table 1). The
differences between the mean DASH scores of the two
groups before intervention (p¼0.753) and subsequent
follow-ups after interventionwere found comparable and
statistically insignificant (►Table 4).

4. Mean MMWS: In both the groups, the mean MMWS
showed statistically significant improvement between
day 0 and during every subsequent follow-up visits
(►Tables 1 and 2). But the differences of mean MMWS
between the two groups at pre-intervention and subse-
quent follow-ups were statistically insignificant
(►Table 4).

5. Complications: In group 1, the complications like local
depigmentation, subcutaneous fat atrophy, temporary
pain, and tendon rupture, etc. were not seen. In group
2, local depigmentation was seen in four cases (13.33%),
subcutaneous fat atrophy in three cases (10%), and tem-

porary increase in pain in one case (3.33%). Total compli-
cation rate was 26.67%. The difference between groups
was statistically significant with p-value <0.05
(►Table 5).

6. In majority of our samples the platelet amplification was
between 2.5 and 3.4. The mean platelet amplification was
found to be 3.05�0.314. This implies that the platelet
count in PRP was on an average 3.05 times more than the
platelet count in blood.

Discussion

When the conservative treatment for the DQTSV fails, surgi-
cal release of the first dorsal compartment and decompres-
sion of the APL and EPB tendons can be considered. But due to
complications associated with surgery like painful neuro-
ma,20 superficial radial nerve neuropathies and entrap-
ment,20 scar adherence to underlying tendons,21 residual
pain, and wound infections, treatment like local CS injection
is the mainstay for DQTSV treatment. CS like methylprednis-
olone acetatehave promising effects in DQTSV but have some
side effects limiting its use in this disease. These are tendon
rupture, depigmentation, subcutaneous atrophy, and tem-
porary increase in pain.22 Therefore, there has been a search
for a different modality which should have same or better
effects than CS but without their known complications. In
recent era PRP has emerged as a good treatment option for

Table 3 Comparison of Finkelstein test and VAS score between Group-1 and Group-2

Finkelstein test VAS score

Group-1 (PRP) Group-2
(Corticosteroid)

p-Value Group-1
(PRP)

Group-2
(Corticosteroid)

p-Value

Frequency % Frequency % Mean� SD Mean� SD

Pre-intervention
Day 0

30 100.0% 30 100.0% – 6.73�1.44 6.53�1.48 0.597

1 mo 17 56.7% 16 53.3% 0.795 3.67�2.60 3.27�2.33 0.533

3 mo 10 33.3% 11 36.7% 0.787 1.87�1.78 2.30�2.32 0.420

6 mo 5 16.7% 5 16.7% 1.000 0.83�0.99 1.23�1.61 0.251

1 y 2 6.7% 3 10.0% 1.000 0.40�0.62 0.47�0.78 0.715

Abbreviations: %, percentage; SD, standard deviation.

Table 4 Comparison of DASH score and MMWS between Group 1 and Group 2

DASH score MMWS

Group-1 (PRP) Group-2
(Corticosteroid)

p-Value Group-1
(PRP)

Group-2
(Corticosteroid)

p-Value

Mean� SD Mean� SD Mean� SD Mean� SD

Pre-intervention
day 0

27.53�6.46 26.98� 7.02 0.753 64.00� 6.22 64.83� 5.65 0.589

1 mo 11.37�9.46 10.84� 9.41 0.829 75.50� 11.32 75.67� 11.20 0.954

3 mo 5.88�6.56 6.82�8.70 0.633 82.83� 8.68 82.00� 9.34 0.722

6 mo 2.38�3.87 3.02�5.13 0.587 88.83� 6.91 86.83� 7.13 0.274

1 y 0.49�0.85 1.21�2.83 0.183 92.50� 4.10 90.83� 5.88 0.208

Abbreviations: %, percentage; SD, standard deviation.
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the management of this condition. Various studies have
shown PRP injections as a promising treatment modality
in various tendinopathies with minimal risks.12–15 Although
many studies have shown CS to be effective for de Quervain’s
disease, very limited literature is available to support the use
of PRP in DQTSV and their comparison in treating this
disease.8,10,16 Considering the above, this study was
designed to evaluate as well as compare the efficacy of
autologous PRP injection with CS injection in the manage-
ment of DQTSV.

In our study 60 patients who fulfilled the predefined inclu-
sion and exclusion criteria were randomised equally into two
groups. Group 1 received single dose of PRP injection while
group 2 received single dose of CS injection. Regular follow-ups
were done for a period of 1 year. The baseline characteristics of
patients in both the groups were found to be homogenous and
comparable with no statistical difference in terms of age
distribution, gender, side involved, and hand dominance. The
PRP prepared in our study had a platelet amplification of
approximately three times the baseline count which was
reported as two times by Martinell et al.23 We used single
spin method of PRP generation which is in accordance with
other studies.16,24 We used the citrate dextrose solution as an
anticoagulant for PRP preparation and did not use any exoge-
nous activator as was done in some previous studies.8,16,23,24

Peck and Ely8 used 3mL of PRP to inject the tendon sheath of
abductor pollicis longus and EPB tendons. We also used the
samequantity of PRP. In both the groups, only one injectionwas
given. Clinical and functional evaluations at follow-ups were
done by Finkelstein test, VAS, DASH, and MMWS.

In PRP group, Finkelstein test showed statistically signifi-
cant improvement at each follow-up after 1 month of treat-
ment. It was positive only in two cases, i.e., 6.7% of cases after
the end of 1 year which was statistically significant. In our
study mean VAS score also showed statistically significant
improvement at 1 year following intervention. In the study
by Peck and Ely8 VAS reduced 63% after 6 months (14 of 100
or 1.4 of 10). A different studymentioned that the initial VAS
score was 9.42, post-procedural 6 months VAS was 3.92, a
statistically significant improvement was observed in terms
of pain relief after a single PRP injection.25 In our study,mean
VAS decreased to 0.83�0.99 at 6 months. The Mean DASH
score in our study improved from 27.53�6.46 to 0.49�0.85
following 1 year after intervention, this was found to be
statistically significant (p <0.001). Mean MMWS also im-
proved from 64�6.22 (pre-intervention) to 92.50�4.10 (1-

year post-intervention) showing statistically significant
improvement.

In CS group; Finkelstein test exhibited statistically signifi-
cant improvement at each follow-up and after 1 year of
injection (remained positive in only three cases, i.e., 10.0% of
cases after the end of 1 year). A study carried out by Shivanna
et al26 concluded that after the end of treatment, only two out
of 60 patients had positive test which is comparable to our
study. In our study, mean VAS score also showed statistically
significant improvement (from6.53�1.48to0.47�0.78)after
1 year. In the study byMcDermott et al,27 VAS after the end of
treatment was 2.2. The Mean DASH score in our study im-
proved from 26.98�7.02 to 1.21�2.83 after 1 year post-
intervention which was found to be statistically significant.
This is comparable to study done by Mehdinasab and Alemo-
hammad.28 In study done by McDermott et al,27 DASH de-
creased to a value of 18.39. The mean MMWS in our study
improved from 64.83�5.65 to 90.83�5.88 after 1 year and
this change was statistically significant.

To the best of our knowledge. there are no similar studies
available in the literature to which our results could be
compared side by side.

On comparing the two groups, the differences in all of the
above scoreswere statistically not significant and none of the
modality came out to be superior in terms of pain relief and
functional improvement. El Sheikh et al16 showed significant
improvements in VAS and quick DASH scores after 6 months
of treatment and they reported that the CS group had better
pain relief, hand function tests, and ultrasonographic find-
ings at 1 month, but at 6 months follow-up, the PRP group
had statistically significant better pain relief, hand function
tests, and ultrasonographic findings than CS group. To the
best of our knowledge no other comparative study has been
done between PRP and CS injections in DQTSV. Our study
showed both PRP and CS injections as equally beneficial
modality for de Quervain’s disease but none of them came
out to be superior. To arrive at a definitive conclusion, a
greater number of studies need to be performed. While we
did not use ultrasound guidance for the injection, we accept
arguably that this may allow for a more accurate placement
of the PRP and it could be considered. This may be perceived
as a shortcoming of our study.

No studies have reported any complication of PRP except
very small risk of infection.12,13,22 We also noticed this
procedure to be well tolerated by the patients with no or a
minimal risk of complication. On the other hand, in CS group,

Table 5 Comparison between Group 1 and Group 2 in terms of complications

Complications Group 1 Group 2 p-Value

Frequency % Frequency %

Nil 30 100.0% 22 73.33% 0.026

Local depigmentation 0 0.0% 4 13.33%

Subcutaneous fat atrophy 0 0.0% 3 10%

Temporary increase in pain 0 0.0% 1 3.33%

Total 30 100% 30 100%
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four cases of local depigmentation, three cases of subcuta-
neous fat atrophy, and one case of temporary increase in pain
were reported which was statistically significant and these
changes were reversed in 3 to 4 months period. Total
complications reported were 26.67% which was slightly
higher than the study done by Shivanna et al.26 There was
no incidence of nerve injury, tendon rupture, or infection.

The pain at donor site for PRP preparation was insignifi-
cant as it did not demand an analgesic and subsided in a day.
The total time taken for PRP injection from its preparation to
injection was about 40minutes as compared to steroid
injection which was about 25minutes. Both the groups
were treated on outpatient basis. Our hospital being a
tertiary centre with a free of cost availability of consumables
and blood bank for the preparation of PRP as well as CS
injection, we did not incur any cost for both these proce-
dures. Hence both the procedures were comparable in terms
of cost. Even if it is not available at other centers the cost of
above consumables is very nominal but slightly more in case
of PRP due to equipment (Centrifuge and Sodium Citrate
Vacutainer) involved in the preparation.

Considering the ease of preparation and administration,
and cost effectiveness, we conclude that both autologous PRP
and CS can become extremely useful modalities which can
curtail the need for more invasive surgery in DQTSV. Based
on our results and complications encountered with CS use, it
is concluded that PRP is an equally efficacious but a safer
alternativewhen compared to CS for the treatment of DQTSV.

Limitations of our study were small sample size, absence
of control group, very basic injection technique without the
use of ultrasonographic guidance, and scanty literature to
compare the results. Effective and further long-term double
blinded studies are necessary to conclusively document their
effectiveness and long-term safety. Furthermore, themethod
of PRP preparation needs to be standardized and exact
parameters related to its properties need to be defined.
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