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Introduction Fracture of the scaphoid bone is the most common fracture of the
carpus. However, the fracture union occurs late or may not heal. Sometimes, fracture
healing requires prolong immobilization. Because of potential for joint stiffness, muscle
atrophy, or the inability to use the hand during and after prolonged immobilization,
there is great incentive to develop therapies that will accelerate bone healing and allow a
quick return to work. To date, the effect of platelet-rich plasma (PRP) on scaphoid
fracture has not been studied. We aimed to assess the effect of intra-articular PRP
injection on union: pain, range of motion, and function in patients with scaphoid
fracture.

Hypothesis Union: pain reduction and functional improvement can be noticed after
PRP use in scaphoid fracture.

Materials and Methods A randomized controlled trial was designed with 14 patients
with scaphoid fractures (Herbert type B2). Casting was done for them. Seven patients
received intra-articular autologous PRP. Patients were followed up 2 weeks after casting
using radiography and then at 2 months using radiography and computed tomography
(CT) scan to check bone healing. Then patients were followed up for 3 and 6 months and
after evaluation of healing by CT scan, the patient-rated wrist evaluation questionnaire
was completed and the range of motion of the wrist was measured.

Results Analysis revealed significant improvement in pain at rest, as well as during
specific and usual activities following PRP injection in the case group. However, no
statistically significant difference in wrist motion including radial and ulnar deviation,
flexion, and extension was found in 6 months follow-up except some improvement in
ulnar deviation after 3 months. However, this study showed that scaphoid union
occurred earlier in the case group, but it was not statistically significant.

Conclusion PRP may have a significant effect on pain reduction at rest and amount of
difficulty in functions including specific and usual activities in patients with scaphoid
fractures.

Level of Evidence This is a level lll, therapeutic trial.
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Introduction

Union of the scaphoid fracture, which is the most common
fracture of the carpus, occurs late or may not even heal.
Nonunion or delayed union is the most common complications
in this fracture which can lead to pain and disability.L2 Also,
fracture healing might require prolong immobilization. Pro-
longed immobilization can cause stiffness, muscle atrophy, or
delay in returning to work.>* To reduce complications of
fracture care and immobilization, special additional treatment
may be considered to improve bone healing. Recently, atten-
tion is paid to the biologic agents to influence the body’s
natural process of bone healing to achieve better outcome.
Platelet-rich plasma (PRP), which is a concentration of platelets
in a small volume of plasma, has gained widespread use to
improve fracture union and function in a variety of clinical
applications.”~’ To date, the use of PRP has not been studied for
its effects on scaphoid fracture.

We aimed to assess the effect of intra-articular PRP injec-
tion on union: pain, range of motion, and function in patients
with scaphoid fracture.

Patients and Methods

We studied 14 randomly selected patients with scaphoid
fractures treated at a referral university hospital from
September 2013 to 2014. Our treatment protocols were
approved by the local ethics committee and a written in-
formed consent was signed or fingerprinted by each patient.

We included patients who had acute, unilateral nondis-
placed middle-third scaphoid fractures type B2 according to
Herbert classification.? Patients who refused to participate in
the study had displaced scaphoid fractures, proximal pole
fractures, fracture dislocations of the corpus or comminuted
fracture (Herbert types B4 and B5), presentation of > 7 days
after injury, additional fracture of the wrist, previous wrist
joint disease, and previous limited range of motion of the
wrist joint were excluded.

We used Arthrex ACP (Autologous Conditioned Plasma)
(Beasat Industrial Complex System, Tehran, Iran) double syringe
system for PRP preparation. Several previous studies approved
this system for PRP preparation and the product included
concentrated growth factors.>”'! According to this protocol if
PRP is going to be used within 30 minutes of blood withdrawal,
the use of anticoagulant was not necessary. Approximately
20 mL of venous blood was slowly taken from the patients’
hand at a rate of 1 mL every 2 seconds. The sample was
centrifuged at 1,200 RPM for 5 minutes in the operation room
under aseptic conditions. The supernatant of the first tube was
transferred to the second tube and centrifuged at 2,600 RPM for
6 minutes. The final product was 1.5 mL of PRP.

The patients in the case and control groups received injec-
tions of PRP (1.5 mL) and normal saline (1.5 mL) in the wrist joint,
respectively. Then, long scaphoid cast was applied. After 2 weeks,
the first visit was done and radiography was taken to check any
displacement or angulation. After 6 weeks, the second visit was
done and long scaphoid cast was changed to short scaphoid cast.
After 2 months, the fracture was checked using radiography and
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computed tomography (CT) scan (general electric/bright speed 8
slices). If the fracture was healed, the cast was removed and
motion of the wrist was started under supervision of a physio-
therapist. At 3 and 6 months after the operation, the patients
were visited and fracture healing was checked using CT scan.
Also, at each visit, the patient-rated wrist evaluation (PRWE)
questionnaire was completed and range of motion of the wrist
including flexion, extension, ulnar deviation, and radial devia-
tion was measured and recorded. The PRWE, which evaluate
pain and function, contains 15 items: a 5-item pain subscale
(one question on frequency and four questions on pain intensi-
ty), a 6-item specific activities subscale, and a 4-item usual
activities subscale. Special activities include pushups from a
chair using affected hand, carrying a 10-1b object by the affected
hand, using bathroom tissue by the affected hand, twisting door
knobs using the affected hand, cutting meat using a knife by the
affected hand, and closing buttons of a shirt. Usual activities that
were evaluated include work (job or usual everyday work,
recreational activities), personal care activities (dressing, wash-
ing), and household work (cleaning, maintenance). Patients rate
their difficulty in all domains of function. Pain and function
questions are answered from 0 (no pain) to 10 (the worst pain or
greatest impairment). Individual subscales can be totaled. Previ-
ous publications support the PRWE's reliability, validity, respon-
siveness, and use for scaphoid fractures.'>'3

Data were analyzed using SPSS software (SPSS Inc., Chicago,
Illinois, United States). Variants were time of union: range of
motion of the wrist (flexion, extension, ulnar deviation, and
radial deviation), pain score, and functional evaluation (specif-
ic activities, usual activities). Descriptive data analysis of the
items on the PRWE was done using SPSS software, version 18
(SPSS Inc.). Comparison of quantitative variables was con-
ducted by Student t-test between the two groups. A p-value
of less than 0.05 was considered statistically significant.

Results

The demographic and clinical features of the patients are
presented in =Table 1. No systemic or local complications
were found at any time. We found a significant improvement
in pain at rest, and total function (specific and usual activities)
scores following PRP injection in the case group compared
with the control group (=Figs. 1 and 2). However, no statisti-
cally significant difference in wrist motions including radial
deviation, ulnar deviation, flexion, and extension was found
at 6 months follow-up, except for some improvement in ulnar
deviation at 3 months follow-up. Also, this study shows that
scaphoid union occurred earlier in the case group, but it was
not statistically significant.

Table 1 The demographic and clinical features of the patient

Age Fracture side | Sex

(mean) | (right/left) (male/female)
Case (N=7) 31.71 5/2 7/0
Control (N =7) | 33.71 | 6/1 7/0
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Fig. 1 Scores of pain, pain at rest, and total function in 3 months
follow-up in the two groups. Black, the case group; gray, the control
group.
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Fig.2 Scores of pain, pain at rest, and total function in 6 months follow-up
in the two groups. Black, the case group; gray, the control group.

The comparison of the time to union: pain, usual and
specific activities values, and wrist motions between the two
groups are shown in =Tables 2-4, respectively.

Discussion

The present study had three principal objectives: first, to
investigate the effect of PRP on scaphoid fracture healing;
second, to identify the potential increase of range of motion
after PRP treatment; and third, to investigate if PRP interven-
tion can reduce pain and improve function.

In our study, pain and function were assessed using the
PRWE. MacDermid et al demonstrated that the PRWE pro-

Table 2 Percentage of the healed fractures in 2nd, 3rd, and 6th

months
Healed Healed Healed
fracture fracture fracture
(2nd mo) (3rd mo) (6th mo)
Case 5 (71.4%) 7 (100%) 7 (100%)
(N=17)
Control 3 (42.8%) 6 (85.7%) 6 (85.7%)
(N=7)
p-Value 0.59 0.99 0.99
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vides a brief, reliable, and valid measure developed for
assessing pain and function in individuals with scaphoid
fracture.?

Our study was the first clinical trial assessing the effect of
PRP on healing and functional results of scaphoid fractures.
PRP, a platelet concentrate made of autologous blood, has
been recently used for multiple clinical investigations. The
advantage of using PRP is the ability to deliver an increased
amount of growth factors in a small volume biological carrier.
PRP is autologous and nontoxic, it is inherently safe, and any
concerns of disease transmission or immunological reactions
are eliminated.®'4-17

The increasing application of PRP in recent orthopedic
surgeries presents significant opportunities as well as ques-
tions about the appropriate clinical use for this promising
treatment. PRP has been used in a variety of orthopedic
problems especially bone healing with variable degrees of
successes and failures.

Despite its promising potential, it must be acknowledged
that the use of PRP in bone healing is still weakly supported.
However, the studies on the effect of PRP on bone healing
were not all positive, mixed results were reported and
therefore no definitive conclusion could be drawn. Aghaloo
et al did not observe any positive additive effects of PRP and
autologous bone grafting for bone healing in a prospective
rabbit animal model.'®'°

However, in this study, scaphoid union was formed earlier
in the case group, but it was not statistically significant. The
best possible explanation is that PRP is effective in promoting
bone healing only if used with autologous bone graft. Kanthan
et al demonstrated that use of PRP alone (without bone
grafting) does not significantly increase the bone healing
rate and provides limited advantage over placebo. Also, Say
etal injected PRP in 20 patients with lower extremity fracture
and stated that adequate healing was not determined in the
treatment of nonunion with PRP injection. Similarly, Sarkar et
al used an animal model to evaluate bone healing in the tibial
diaphysis of 16 sheep injected either with autogenous PRP or
placebo as control. Their study showed no significant differ-
ence between the PRP treated and placebo groups and no
effect of PRP upon bone formation was observed. In conclu-
sion, they also stated that bone healing might require more
potent stimuli and autograft may be necessary.?0-%2

This study suggests that PRP may play a role in improving
functional outcome in patients with scaphoid fracture. Total
functional score including specific and usual activity signifi-
cantly differed between the two groups. It means that pa-
tients who received PRP may have less difficulty in their
functions. Also, PRP may have a significant effect in increasing
ulnar deviation of the wrist.

Total pain score had no difference between both the
groups, but in detail, pain at rest in the case group signifi-
cantly differed from the control group.

The major limitation of this study was the small sample
size. Another weak point of our study is that we did not
perform CT scan earlier than 2 months. Therefore, we could
not find any sign of healing in the case group before this time.
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Table 3 Scores of pain, pain at rest, and total function in 3 and 6 months follow-up in the two groups

Pain Pain Pain at rest Pain at rest Total function Total function
(3 mo) (6 mo) (3 mo) (6 mo) (3 mo) (6 mo)
Case (n =7) Mean 14 3.42 1.29 0.00 13.71 2
Max 23 5 3 0.00 21 3
Min 8 2 0 0.00 9 0.0
Control (n = 6) Mean 17.83 4.83 1.67 0.30 22.5 6.3
Max 26 8 4 1 26 9
Min 14 3 0 0 20 4
p-Value 0.22 0.23 0.22 0.03 0.014 0.002

Table 4 Range of motion in 3 and 6 months follow-up in the two groups

Flexion Flexion Extension Extension Radial Radial Ulnar Ulnar
(3 mo) (6 mo) (3 mo) (6 mo) deviation deviation deviation deviation
(3 mo) (6 mo) (3 mo) (6 mo)
Case Mean 55 73.29 54.71 64.14 10.43 19.71 22.14 30
(n=7) Max 60 78 60 70 15 20 25 30
Min 50 70 50 60 8 18 20 30
Control Mean 54.67 69.17 53.33 65 9.67 19.17 20.83 26
(n = 6) Max 60 75 60 70 12 20 28 30
Min 50 65 50 60 8 17 18 25
p-Value 0.82 0.067 0.49 0.24 0.64 0.38 0.20 0.004

On the contrary, the strength of this study was that no similar
studies have been performed.

We found that intra-articular PRP injection was a valid
additional treatment in scaphoid fracture. PRP may have
significant effect on improving wrist function in these
patients. However, further additional research with larger
sample size is required.

It is believed that this study will provide a new insight into
the effect of PRP on scaphoid fracture leading to provision of
better treatment of these patients.
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