
https://doi.org/10.1177/1947603518805230

Cartilage
2021, Vol. 12(1) 51–61
© The Author(s) 2018
Article reuse guidelines: 
sagepub.com/journals-permissions
DOI: 10.1177/1947603518805230
journals.sagepub.com/home/CAR

Orthobiologics

Introduction

Arthritis of the carpometacarpal joint (CMCJ) of the thumb 
or trapeziometacarpal joint (TMJ) is the second most fre-
quent site of hand osteoarthritis following the interphalan-
geal joints.1-4 The prevalence of radiographically proven 
thumb base arthritis, according to the current literature, is 
ranging between 15% and 36% in the female and between 
5% and 11% in the male general population,3-10 demonstrat-
ing a 1 to 3 ratio of affected male to female patients. It usu-
ally manifests itself in middle-aged patients.5-7

There is a weak to modest association between radio-
graphic arthritis and symptomatic disease3,11 with rates as 
high as 28%.8 Symptomatic TMJ arthritis is more frequent 
among women, older patients and patients with more 
advanced radiological features.3,7,9 Despite affecting only a 
small joint, symptomatic thumb base arthritis may cause 
significant disability, as it restricts thumb opposition, 

renders the joint weak and unstable, and reduces pinch and 
grip strength.10,12

Platelet-rich plasma (PRP) is an autologous concentrated 
cocktail of growth factors and inflammatory mediators.13 It 
contains increased levels of platelet-derived growth factor 
(PDGF)-AB, PDGF-BB, transforming growth factor–β1, 
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Abstract
Various systematic reviews have recently shown that intra-articular platelet-rich plasma (IA-PRP) can lead to symptomatic 
relief of knee osteoarthritis for up to 12 months. There exist limited data on its use in small joints, such as the 
trapeziometacarpal joint (TMJ) or carpometacarpal joint (CMCJ) of the thumb. A prospective, randomized, blind, controlled, 
clinical trial of 33 patients with clinical and radiographic osteoarthritis of the TMJ (grades: I-III according to the Eaton and 
Littler classification) was conducted. Group A patients (16 patients) received 2 ultrasound-guided IA-PRP injections, while 
group B patients (17 patients) received 2 ultrasound-guided intra-articular methylprednisolone and lidocaine injections 
at a 2-week interval. Patients were evaluated prior to and at 3 and 12 months after the second injection using the visual 
analogue scale (VAS) 100/100, shortened Disabilities of the Arm, Shoulder, and Hand Questionnaire (Q-DASH), and 
patient’s subjective satisfaction. No significant differences between the baseline clinical and demographic characteristics 
of the 2 groups were identified. After 12 months’ follow-up, the IA-PRP treatment has yielded significantly better results 
in comparison with the corticosteroids, in terms of VAS score (P = 0.015), Q-DASH score (P = 0.025), and patients’ 
satisfaction (P = 0.002). Corticosteroids offer short-term relief of symptoms, but IA-PRP might achieve a lasting effect of 
up to 12 months in the treatment of early to moderate symptomatic TMJ arthritis.

Keywords
intra-articular injection, platelet-rich plasma, corticosteroid injection, trapeziometacarpal, thumb carpometacarpal

https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/CAR
mailto:vassilios.nikolaou@gmail.com


52	 Cartilage 12(1)

insulin-like growth factor-I, fibroblast growth factor–basic 
(FGF-b), epidermal growth factor (EGF), vascular endothe-
lial growth factor, and interleukin-12 (IL-12) (p40/70).14 
Platelets in PRP are also a source of inflammatory media-
tors and modulators including IL-1 receptor antagonist 
(IL-1ra), soluble tumor necrosis factor (TNF) receptor 
(sTNF-R) I and II, IL-4, IL-10, IL-13, and interferon γ.15

Lately, there has been growing evidence from experi-
mental studies demonstrating the protective effects of PRP 
on chondrocyte apoptosis, stem cell proliferation, and 
extracellular matrix anabolism16-18 and the potential to heal 
cartilage defects,13 thus creating promise on its potential use 
for treating arthritis. Treatment with PRP significantly 
attenuated cell apoptosis in chondrocytes and altered apop-
tosis-associated expression at the gene and protein level.18 
Sundman et al.19 supported that PRP treatment resulted in a 
significant reduction of matrix metalloproteinase–13 
(MMP-13) and tumor necrosis factor–a (TNF-a), an increase 
in hyaluronan synthase-2 (HAS-2) expression in synovio-
cytes, and an increase in cartilage synthetic activity. In addi-
tion, the fibrinogen in PRP may be activated to form a fibrin 
matrix to heal cartilage lesions, fulfilling the initial require-
ments of physiological wound healing.13

As a result, over the past 5 years, an increasing number 
of level I and level II studies have emerged, examining the 
effect of intra-articular PRP infiltration for the treatment of 
both hip and knee osteoarthritis.20-27 Particularly, a number 
of prospective therapeutic cohorts have demonstrated the 
positive effect of intra-articular PRP administration into 
arthritic hip and knee joints on pain and function scores 
compared with the preintervention baseline values. In most 
studies the improvement is evident by 4 to 6 weeks postin-
jection, is usually maintained at 6 months and seems to 
deteriorate by 12 months, although still present compared 
with the respective preintervention values.20-25 Two studies 
have reported on sustained results at 12 months postinjec-
tion, which can be prolonged up to 18 months with a repeat 
annual infiltration; however, there is significant deteriora-
tion by the end of the second year.26,27 On the contrary, there 
is limited data on its use in small joints, such as the TMJ.

Recent reviews on the subject of treatment options for 
thumb base arthritis are recommending intra-articular injec-
tions for early to moderate stages of the disease.1,28 Steroid 
injections are a useful conservative treatment modality 
prior to considering surgical treatment.29 Intra-articular 
injections of methylprednisolone and triamcinolone have 
been used for the treatment of thumb base arthritis.30,31 
They are thought to reduce pain and inflammation in early 
to moderate stages of the disease, but their effect is usually 
temporary and quite variable.1,23

Our purpose was to investigate the superiority of ultra-
sound-guided intra-articular platelet-rich plasma (IA-PRP) 
injections compared with corticosteroid injections for the 
treatment of symptomatic TMJ arthritis. We hypothesized 

that the IA-PRP treatment will be more efficacious than the 
corticosteroids both in the short and long term.

Materials and Methods

This is a prospective, randomized, comparative, blind (with 
regard to the follow-up evaluation) clinical study, initially 
including 48 patients with clinical and radiographic osteo-
arthritis of the first CMCJ, grades I to III according to the 
Eaton and Littler classification system. These patients were 
examined in 2 orthopedic academic centers with special 
interest in upper limb surgery from July 2012 until 
December 2014.

The exclusion criteria used for our study were as fol-
lows: systemic rheumatic disease, self-reported comorbid 
hand conditions (such as carpal tunnel syndrome or De 
Quervain’s tenosynovitis), history of gout or pseudogout, 
bleeding predisposition, previous surgery to the affected 
thumb, previous injection to the involved thumb base within 
the past 12 months, severe X-ray osteoarthritis of grade IV 
(Eaton and Littler classification) and no evidence of CMC 
joint space narrowing on plain radiographs.

As a result, from the initial group of 48 patients we have 
excluded 4 patients with systemic rheumatic disease, 7 
patients who were suffering from carpal tunnel syndrome or 
De Quervain’s tenosynovitis, 2 patients with a previous 
intra-articular injection, 1 patient with history of gout, and 1 
patient with no evidence of joint space narrowing, thus leav-
ing the final study cohort with 33 patients (Fig. 1). 

These patients were informed in a verbal and written 
manner regarding their therapeutic options and have 
received thorough information on the treatment with PRP, 
which was proposed to them as an alternative to corticoste-
roids. An approved consent form was signed by each 
patient prior to inclusion in the study. They were then 
divided into 2 treatment groups using the sealed envelope 
method for randomization. The members of group A 
received 2 ultrasound-guided IA-PRP injections (16 
patients), while group B (17 patients) were subjected to 2 
ultrasound-guided intra-articular methylprednisolone (125 
mg/2 mL methylprednisolone sodium succinate inj. sol., 
Solu medrol, Pfizer Ltd.) and lidocaine (lidocaine hydro-
chloride 2% inj. sol. Astra Zeneca Ltd.) injections with the 
second injection for each treatment group performed 15 
days after the first one.

Under sterile conditions, 20 mL of autologous venous 
blood were taken and centrifuged at 2 consecutive centrifu-
gations (of a total time of 10 minutes at 3100 rounds, at the 
laboratory of our hospital) in the hematological department 
of our institution (manually, without any commercial kit).32 
At the first centrifugation, the red blood cells were sepa-
rated and, at the second centrifugation, 2 mL of autologous, 
leukocyte-poor, nonactivated PRP were separated from the 
platelet-poor plasma (PPP) and were put in sterile tubes.32 
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The mean platelets’ final concentration into the PRP was 
estimated 2.6 times higher than the baseline value.

The ultrasonography was performed with a portable gray 
scale ultrasound (frequency of 10-12 MHz, A6 Portable 
Ultrasonic Diagnostic System, Sonoscape Company 
Limited, Shenzen, People’s Republic of China) by the same 
operator, an orthopedic surgeon proficient in musculoskel-
etal ultrasonography. The infiltration was undertaken under 
sterile conditions (sterilization of the skin, coverage of the 
ultrasound probe with a sterile pad, use of appropriate gel) 
by a physician who simultaneously managed the ultrasound 
device (free hand one man’s technique: a single operator 

holds the syringe with one hand, while he scans moving the 
probe with his other hand). Under continuous imaging the 
tip of the needle was inserted inside the joint, where infiltra-
tion with PRP or corticosteroid was performed (Fig. 2). 
Special care was taken for the correct placement of the nee-
dle tip within the joint space, without penetrating the articu-
lar cartilage. The synovial swelling during and after 
infiltration was recorded to confirm the correct application 
of the technique.

To evaluate the patients’ clinical course (follow-up at 3 
and 12 months), the visual analogue scale 0-100/100, 
shortened Disabilities of the Arm, Shoulder, and Hand 
Questionnaire (Q-DASH) score and subjective patient’s 
satisfaction were used. One doctor performed the proce-
dure in all patients and evaluated them prior to the injec-
tions through the visual analogue scale (VAS) 100/100 and 
Q-DASH questionnaires. A second doctor evaluated the 
patients during the follow-up period (VAS, Q-DASH). This 
physician was blinded to the procedure (PRP or corticoste-
roid injection) and to the preinjection scores of each patient. 
Instructions for return to work (or usual activities in elderly 
people) from the following day without the additional use 
of wrist splints were identical for all patients. Despite there 
are some no-high level evidence studies supporting ortho-
ses, patient education in joint protection, and exercise as 
treatment options,28 we avoided to use these conservative 
means in order to evaluate only the therapeutic impact of 
IA-PRP.

Statistical analysis was performed using the statistical 
package R.33-35 Numerical variables are expressed in their 
mean value and standard deviation (SD) if continuous and in 
their median value and interquartile range (IQR) if discrete. 
Continuous numerical variables were tested for normality 
with the Shapiro-Wilk test. Normally distributed continuous 
numerical variables were further analyzed with the t test, 
while nonnormally distributed continuous and discrete 

Figure 1.  Flowchart showing excluded patients from the initial sample until the conduction of the final group.

Figure 2.  Ultrasound-guided intra-articular carpometacarpal 
(CMC) injection. The needle (green arrow) is recorded, as it 
is inserted into the joint (anechoic area, blue arrow). The star 
illustrates the trapezium bone and above the yellow arrows lies 
the first metacarpal bone (For interpretation of the references 
to colours in this figure legend, refer to the online version of 
this article).
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numerical variables with the Wilcoxon (Mann-Whitney U 
test) rank sum test. Categorical variables are expressed as 
percentages and were compared with the chi-square of 
Fischer’s exact test. Statistical significance was set at the 
level of P < 0.05.

Results

The preintervention descriptive values as well as the pos-
tintervention outcomes for the two treatment groups are 
summarized in Table 1. One patient from group B was lost 
during the follow-up period. As a result, 16 patients were 
treated with each intervention modality. No statistically sig-
nificant difference was identified with regards to the prein-
tervention age (P = 0.95) and gender (P = 0.827) 
distribution between the patients of the 2 treatment groups. 
As expected the female patients in each group outnumbered 
their male counterparts by approximately 4 times, with an 
average age at initiation of treatment of 63 years.

VAS Score

The patients’ pain level prior to treatment, as depicted in the 
VAS score, was not found to significantly differ between 
the 2 treatment groups (P = 0.76), with the median VAS 
score value ranging between 70 and 75. Paired comparisons 

have shown that both treatment modalities significantly 
improved pain management at 3 months compared with 
their respective preintervention VAS score values (P = 
0.004 for PRP vs. P = 0.001 for steroid and LA); however, 
at 12 months this effect was maintained only for the PRP 
treatment (P = 0.005 vs. P = 0.105, respectively). VAS 
scores for the PRP group have actually improved further 
between the 3- and 12-month follow-up at a nonsignificant 
level (P = 0.28), while for the steroid- and LA-treated 
patients the median pain score had significantly deterio-
rated during the same time period (P = 0.002).

The median VAS score at 3 months achieved by the ste-
roid and LA injection was lower than that achieved by the 
IA-PRP at a nonsignificant level (20 vs. 40, P = 0.46). 
However, the PRP injection has yielded significantly better 
results after 12 months follow-up, with a median VAS score 
of 20/100 compared with 65/100 achieved by the alterna-
tive treatment (P = 0.015). These findings are summarized 
in Figure 3.

We have also estimated the percentage of patients in 
each intervention group reporting a VAS score below a 
value of 20/100 (mild pain) at the 2 consecutive follow-up 
points. A total of 31% of the patients receiving an IA-PRP 
injection reported mild pain levels at the 3 months follow-up 
compared with 56% of those receiving a steroid and LA one. 
However, this difference was not proven to be statistically 

Table 1.  Descriptive Preintervention Values and Postintervention Outcomes per Treatment Group.

Variable Descriptives PRP Steroid and LA P

Gender Male:Female 3:13 (19%:81%) 3:13 (19%:81%) 0.827a

Age (years) Mean ± SD 62.8 ± 10.6 63 ± 11.8 0.95b

VAS score (mm)
  Preoperative Median (IQR) 75 (57.5-80.0) 70 (60.0-82.5) 0.76c

  3 months Median (IQR) 40 (17.5-70.0)
(P = 0.004 vs. preoperatively)d

20 (10.0-62.5)
(P = 0.001 vs. preoperatively)d

0.46c

  12 months Median (IQR) 20 (10.0-52.5)
(P = 0.005 vs. preoperatively)d

(P = 0.28 vs. 3 months)d

65 (50-80)
(P = 0.105 vs. preoperatively)d

(P = 0.002 vs. 3 months)d

0.015c

Q-DASH score
  Preoperative Mean ± SD 50.4 ± 21.6 57.9 ± 25.6 0.38b

  3 months Mean ± SD 32.8 ± 29.2
(P = 0.002 vs. preoperatively)d

32.6 ± 31.8
(P = 0.014 vs. preoperatively)d

0.65c

  12 months Mean ± SD 20.4 ± 27.7
(P = 0.002 vs. preoperatively)d

(P = 0.076 vs. 3 months)d

43.0 ± 27.6
(P = 0.06 vs. preoperatively)d

(P = 0.034 vs. 3 months)d

0.025c

Patient’s satisfaction
  3 months Yes:No 7:9 (44%:56%) 9:7 (56%:44%) 0.48a

  12 months Yes:No 11:5 (69%:31%) 2:14 (12.5%:87.5%) 0.002a

SD = standard deviation; IQR = interquartile range; PRP = platelet rich plasma; LA = local anesthetic; VAS = visual analogue scale; Q-DASH = 
Disabilities of Arm, Shoulder and Hand Questionnaire (Quick).
aChi-square or Fischer’s exact test
bt test.
cWilcoxon rank sum test.
dPaired Wilcoxon signed rank test.
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significant (P = 0.154). The difference was reverted by 12 
months, with 62.5% of the patients in the PRP group versus 
12.5% of those in the steroid and LA group reporting mild 
pain (P = 0.005).

Q-DASH Score

No significant difference was identified in the preinterven-
tion Q-DASH scores between the 2 treatment groups (P = 
0.38). This effect was maintained at 3 months with equal 
average Q-DASH values in the range of 32.6 to 32.8 (P = 
0.65). By 12 months, however, the PRP treatment signifi-
cantly reduced the average Q-DASH score compared with 
its steroid and LA injection counterpart (20.4 vs 43, P = 
0.025). Both interventions improved the QDASH scores 
within each treatment group at 3 months compared with 
their respective preintervention values (P = 0.002 for PRP 
vs. P = 0.014 for steroid and LA). By 12 months, the ste-
roid and LA injection group appears to have lost the 
improvements in hand function observed at the mid-term 
follow-up (P = 0.06 vs. preintervention function scores, P 
= 0.034 vs. function scores at 3 months), while the PRP 
treatment has preserved and further improved its positive 
effect on the function scores (P = 0.002 vs. preintervention 
function scores, P = 0.076 vs. function scores at 3 months). 
These findings are illustrated in Figure 4.

Patients’ Satisfaction

Less than half of the patients treated with a PRP injection 
(44%) have declared themselves as satisfied 3 months after 
the initial procedure, compared to 56% of those, who were 
injected with steroid and LA (P = 0.48). By 12 months, the 
PRP treatment has yielded significantly higher patients’ sat-
isfaction rates compared with the alternative option (69% 
vs. 12.5%, P = 0.002) (Fig. 5).

As expected, the patients’ satisfaction at both follow-up 
points was associated with significantly lower VAS and 
Q-DASH scores (P < 0.001 for both VAS and Q-DASH 
scores at 3 and 12 months compared with dissatisfied 
patients). A higher percentage of patients scoring within the 
mild pain range on the VAS scale have declared themselves 
as overall satisfied with their intervention at both the 3 
months (75% vs. 25%, P < 0.001) and 12 months (92% vs. 
8%, P < 0.001) follow-up points compared with those scor-
ing within the more severe pain ranges.

Discussion

The Kellgren-Lawrence and the Eaton and Littler classifi-
cations are more commonly used to describe the radio-
graphic severity of the disease.2-4,36,37 The latter allows 
rationalization of treatment decisions38 and hence it was 
selected as the default classification system for our study. 

Figure 3.  Changes in pain levels as depicted in the visual analogue scale (VAS) score per intervention group at the consecutive 
follow-up points. The box represents the interquartile range (IQR), the transverse line within represents the median value, and 
the whiskers represent the upper and lower adjacent values that lie within 1.5 times the IQR. PRP, platelet-rich plasma; LA, local 
anesthetic.
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Figure 4.  Disabilities of Arm, Shoulder and Hand Questionnaire (Quick) (Q-DASH) score changes per intervention group at the 
consecutive follow-up points. The box represents the interquartile range (IQR), the transverse line within represents the the median 
value, and the whiskers represent the upper and lower adjacent values that lie within 1.5 times the IQR. PRP, platelet-rich plasma; LA, 
local anesthetic.

Figure 5.  Patients’ satisfaction per intervention group at the consecutive follow-up points. PRP, platelet-rich plasma; LA, local 
anesthetic.
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Day et al.37 in their prospective trial have shown that intra-
articular steroid treatment had little to no effect on joints in 
advanced stages of the disease. We have therefore chosen to 
exclude patients with stage IV changes according to the 
Eaton and Littler classification from our trial.

Accuracy is a concern with thumb CMCJ injections. 
Pollard et al.39 have demonstrated a 25% rate of dye extrav-
asation outside the CMCJ even with the use of fluoroscopy. 
On the other hand, musculoskeletal ultrasound (MSK U/S) 
has a proven sensitivity in the evaluation of cartilage pathol-
ogy and osteophyte morphology in patients with hand 
osteoarthritis40 and can provide reproducible, quantitative 
data on thumb CMCJ effusion.41 For the above reasons, we 
have adopted MSK U/S as the appropriate imaging modal-
ity to verify the correct needle positioning and successful 
joint infiltration.

The DASH questionnaire is a self-administered region-
specific outcome instrument developed as a measure of 
self-rated upper extremity disability and among the most 
commonly used in the United States to determine the out-
comes after hand surgery.4 It has been shown that the use of 
DASH leads to better evaluation of the impairment due to 
hand conditions, while it discriminates between patients 
with CMC joint thumb arthritis and those with involvement 
of other joints of the hand, when compared with other 
patient-reported questionnaires.42 Both the DASH and its 
shortened version the Q-DASH are characterized by high 
intrarater reliability.43 The VAS and the Q-DASH score 
have been used in studies evaluating the effects of surgery 
to the thumb CMC joint to quantify postoperative pain and 
functional outcomes, respectively.44-48

Day et al.37 have studied the short- and long-term effects 
of thumb CMCJ steroid injections and splinting on patients 
suffering from progressively worse stages of the disease. 
They have demonstrated an average 23 months of pain 
relief for all patients at the first stage, long-term efficacy in 
only 40% of those with stages II and III and lack of either 
short- or long-term relief in those with stage IV. Meenegah 
et al.30 were unable to identify any significant differences in 
the pain levels and functional outcomes at 6 months after 
injecting moderately arthritic thumb CMCJ with steroids. 
On the other hand, Bahadir et al.49 have demonstrated sig-
nificant pain relief for patients with stages II and III at 12 
months after a single injection of triamcinolone. The studies 
by Fuchs et al.,50 Stahl et al.,31 and Heyworth et al.51 have 
shown a fast onset of symptoms’ relief at 4 weeks after 
injecting stage II arthritic thumb CMC joints with a single 
shot of triamcinolone, methylprednisolone, and betametha-
sone, respectively, followed by decreasing efficacy at 6 
months post injection for all 3 treatment options.

We report similar results for the patients in our cohort 
treated with steroid injections. Although we did not collect 
short-term data at 4 weeks and our patients had received a 
double injection to eliminate bias when compared to the 

PRP group, we have identified a statistically significant 
improvement in mid-term pain and function scores at 3 
months compared with their respective preintervention val-
ues, an effect that has decreased in the long term to nonsig-
nificant levels for both pain and function at 12 months after 
the initial treatment. This result was also demonstrated sub-
jectively in the significant reduction, from 56% to 12.5%, in 
the percentage of patients feeling satisfied with their treat-
ment between the 2 follow-up points.

We have identified only a single noncomparative study 
evaluating the effect of intraarticular PRP on thumb base 
arthritis.52 In this pilot study, 10 patients have been treated 
with 2 IA-PRP injections within 4 weeks, and at 6 months 
have demonstrated significantly lower VAS and signifi-
cantly higher Mayo wrist scores compared with their pre-
treatment values. However, the DASH scores remained 
unaffected.52 In our study, thumb base IA-PRP injections 
have significantly improved clinical and functional scores 
at the short- to mid-term follow-up. These findings are sup-
ported by the already published evidence. Furthermore, we 
have identified a further nonsignificant improvement in 
both pain and function scores by the end of the first year 
after treatment, when the PRP-treated patients have enjoyed 
the maximum benefit from their intervention. The exclusion 
of patients with end stage arthritis, less amenable to the 
reparative effect of biological treatments, could be a con-
tributing factor to this result.

With regard to studies comparing IA-PRP injections 
with pharmacological agents for the treatment of arthritic 
joints, there is ample evidence comparing PRP with hyal-
uronate and placebo for the treatment of hip and knee 
arthritis.53-55 However, we were able to identify only 1 
study comparing single injections of PRP and steroid for 
the treatment of moderate knee osteoarthritis.56 In this 
study, the intra-articular administration of PRP decreased 
joint pain more and for a longer duration. In addition, the 
IA-PRP injection improved activities of daily living and 
quality of life in the short term at a higher level, when com-
pared with the steroid injection. The above findings were 
verified by the results of our study, which demonstrated a 
progressively increasing discrepancy in the clinical and 
functional outcomes as well as the patients’ overall satis-
faction in favor of the PRP treatment.

There is conflicting evidence concerning the optimal 
number of initial applications. There are several protocols 
regarding the interval between consecutive intra-articular 
PRP or corticosteroid injections, varying from 1 to 4 weeks, 
and all are considered acceptable.57,58 In addition, it has 
been shown that a single PRP injection illustrates inferior 
results in comparison with more than one injections.59 One 
study recommended at least 2 injections at 1 week inter-
val,60 while another study reported no significant difference 
between a single attempt and 2 injections performed 3 
weeks apart.61
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To our knowledge this is the first study to compare intra-
articular PRP and steroid injections for the symptomatic 
treatment of mild to moderate thumb base arthritis and the 
only study comparing PRP injections with any other conser-
vative treatment modality for the above condition. We have 
performed multiple PRP injections per patient, as this pro-
tocol appears to be more favored in the emerging litera-
ture.57,60-64 This approach was matched with an equal 
number of steroid injections to reduce observational bias. 
Ultrasound guidance was used to verify the correct and com-
plete administration of each therapeutic agent. All injections 
were performed by the same experienced MSK U/S operator 
thus minimizing confounding bias. Furthermore, we chose to 
use established and specific outcome questionnaires, such as 
the Q-DASH, to evaluate changes in both pain and function. 
We sought to establish long-term outcomes at 12 months 
follow-up, as we have identified a relative paucity of long-
term evidence in the existing literature compared to ever 
increasing recent reports on short to mid-term results.

Potential limitations of our study include the small num-
ber of patients treated. As previously mentioned, despite 
the high prevalence of radiographically proven TMJ arthri-
tis in the general population, only a small percentage of the 
affected patients complain of symptoms thus rendering 
recruitment to our study somewhat problematic. With 
regard to our statistical non-significant results, our study 
could have been underpowered to detect such a difference. 
Another limitation could be argued to be the absence of a 
placebo treated group. We chose to omit this option, 
because the evidence from studies on hip and knee arthritis 
has shown significantly better outcomes of both intra-artic-
ular steroid and PRP injections compared with the placebo 
treatment. We have also omitted repeat X-ray imaging both 
at the mid- and long-term follow-up, as we could not find 
any evidence from the studies on hip and knee arthritis to 
suggest otherwise. Finally, we did not measure the body 
mass index (BMI) in the initial baseline characteristics, 
which might affect the clinical outcomes of the 2 groups.

Spaans et al.,28 in their recent review on the subject of 
conservative treatment of thumb base arthritis, have con-
cluded that intra-articular hyaluronate injections seem to be 
a better alternative compared with the steroid ones because 
of a longer lasting effect of at least 6 months. On the other 
hand, a more recent systematic review reported that cortico-
steroid injections not only act faster, but they also lead to 
greater pain relief than hyaluronic acid in TMJ OA.65 
Papalia et al.65 concluded that available data from included 
studies show that there is no clear evidence to suggest a 
treatment with hyaluronate injections as the best advisable 
nonoperative treatment for TM OA.65 Furthermore, a sur-
vey concerning active members of the American Society 
for Surgery of the Hand reported that the vast majority of  
surgeons use nowadays corticosteroid injections for TMJ 
arthritis.66

We support that a randomized controlled trial comparing 
PRP with hyaluronate injections would contribute in the 
ongoing debate regarding the most efficient injectable agent 
for the symptomatic treatment of mild to moderate thumb 
CMCJ arthritis. Plain X-ray imaging at the long-term fol-
low-up could also be considered for evidence of halting or 
even reversal of the arthritic process.

Our study has shown that IA-PRP injections signifi-
cantly improve pain and function from mild to moderate 
thumb TMJ (CMCJ) arthritis in both the mid- and long-term 
and achieve significantly better results in the long-term 
compared with the traditional treatment with intraarticular 
steroid injections, thus proving them a more dependable 
single treatment option to provide continuous, stable relief 
in the short, mid-, and long terms.
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