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Research Article / Aragtirma Makalesi

Evaluation of clinical and functional results of ultrasound-guided injections in patients with
arthroscopic rotator cuff tear repair

Artroskopik rotator manset yirtigi onarimi yapilan hastalarda ultrason kilavuzlugunda yapilan
enjeksiyonlarin klinik ve fonksiyonel sonuglarinin degerlendirilmesi
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ABSTRACT

Objective: The aim of this study was to investigate the efficacy of ultrasound-guided injections in patients undergoing rotator cuff tear repair.

Method: The results of ultrasound-guided injections of 225 patients (142 women, 83 men) after arthroscopic rotator cuff repair were evaluated. 75
Platelet rich plasma (PRP), 75 Hyaluronic Acid (HA) and 75 combined PRP+HA injections were performed.

Visual Analogue Scale (VAS) scores recorded before injection, at the first and sixth months after injection. ASES (American Shoulder and Elbow Sur-
geons Score) and CMS (Constant-Murley Score) scores were used for functional evaluation.

Results: In all 3 groups VAS scores were significantly lower at the first and sixth months after injection (respectively p < 0.001, p < 0.001, p < 0.001).
CMS and ASES scores were significantly higher at the first and sixth months after injection in all three groups (respectively p < 0.001, p < 0.001, p <
0.001).

VAS scores in the first month were significantly lower in PRP and PRP+HA groups than the HA group (p=0.006). ASES and CMS scores in the first
month were significantly higher in PRP+HA group than HA and PRP groups (respectively p < 0.001, p < 0.001). VAS scores in the sixth month were
significantly lower in PRP+HA group than HA and PRP groups (p < 0.001). ASES and CMS scores in the sixth month were significantly higher in
PRP+HA group than HA and PRP groups (respectively p < 0.001, p < 0.001).

Conclusion: PRP and HA injections applied in order to accelerate recovery after surgery are effective in rotator cuff tears undergoing arthroscopic re-
pair, and the combined application is associated with better pain and functional recovery.

Level of evidence: Retrospective study, IV.
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6z

Amag: Bu calismanin amaci rotator manset yirtigi onarimi yapilan hastalarda ultrason esliginde yapilan enjeksiyonlarin etkinligini arastirmaktir.

Yontem: Bu galismada artroskopik rotator manset tamiri sonrasi 225 hastada (142 kadin, 83 erkek) ultrason esliginde yapilan enjeksiyonlarin sonuglari
degerlendirildi. 75 Trombositten zengin plazma (PRP), 75 Hyaluronik Asit (HA) ve 75 kombine PRP+HA enjeksiyonunun sonuglar degerlendirildi. Enjek-
siyon 6ncesi ve enjeksiyon sonrasi birinci ve altinci aylarda Vizuel Analog Skala (VAS) skorlar kaydedildi. Fonksiyonel degerlendirme icin American
Shoulder and Elbow Surgeons Score (ASES) ve Constant-Murley Score (CMS) skorlari kullanild.

Sonuglar: Her 3 grupta da VAS skorlari enjeksiyondan sonraki birinci ve altinci aylarda anlamli derecede distktu (sirasiyla p < 0.001, p < 0.001, p <
0.001). Her t¢ grupta da CMS ve ASES skorlar enjeksiyondan sonraki birinci ve altinci aylarda enjeksiyon éncesine gore anlamli derecede yUksekti (si-
raslyla p < 0.001, p < 0.001, p < 0.001).

Birinci aydaki VAS skorlar PRP ve PRP+HA gruplarinda HA grubuna goére anlamli derecede dusiktu (p=0.006). Birinci aydaki ASES ve CMS skorlari
PRP+HA grubunda HA ve PRP gruplarina gére anlaml derecede yUksekti (siraslyla p < 0.001, p < 0.001). Altinci aydaki VAS skorlart PRP+HA grubun-
da HA ve PRP gruplarina gére anlamli derecede disUkti (p < 0.001). Altinci aydaki ASES ve CMS skorlar PRP+HA grubunda HA ve PRP gruplarina
gore anlamli derecede yUksekti (sirastyla p < 0.001, p < 0.001).

Sonug: Ameliyat sonrasi iyilesmeyi hizlandirmak igin uygulanan PRP ve HA enjeksiyonlarn artroskopik onarim gegiren rotator manset yirtiklarinda etkilidir
ve kombine uygulama daha iyi agri ve fonksiyonel iyilesme ile iligkilidir.

Kanit diizeyi: Retrospektif calisma, IV.

Anahtar Sozciikler: Trombositten zengin plazma, rotator manset yirtigi, hyaluronik asit, subakromiyal enjeksiyon, artroskopik tendon onarimi
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INTRODUCTION

Rotator cuff tear is the most common shoulder problem tre-
ated by orthopedic surgeons. The incidence of rotator cuff
tear has been increased, especially in older ages. Rotator
cuff injuries have been reported in more than 30% of pati-
ents over 60 years of age (1). The choice of treatment for ro-
tator cuff tears is mainly surgical and the most commonly
used surgical procedure is arthroscopic repair (2). Even tho-
ugh the arthroscopic rotator cuff repair can heal the functi-
on and pain, the rate of postoperative re-tear varies betwe-
en 5% and 51% (3). The mechanical properties of the repa-
ired tendon are never the same as the intact tendon (4). The
repair capacity of the tendon is low and the effectiveness of
interventions such as injections is limited. Re-tear after sur-
gery, post-op scarring and adhesions limit clinical recovery
(5).These limitations have led to increased interest in mate-
rials such as platelet-rich plasma (PRP), rich in growth fac-
tors, that accelerate healing in the repaired tendon, and
hyaluronic acid (HA), which reduces scar-adhesion deve-
lopment (6,7). Although there are studies reporting the effi-
cacy of PRP or HA to accelerate recovery in rotator cuff tears
after arthroscopic repair (8-10), there are not enough studi-
es on combined (PRP and HA) application after arthrosco-
pic rotator cuff tears repair.

In this study, we evaluated the pain relief and functional
improvement results following PRP, HA and combined
PRP+HA injectates under ultrasound guidance after arth-
roscopic rotator cuff repair.

MATERIAL and METHODS

This is a clinical observation study with a retrospective de-
sign. The study complies with the principles of the Declara-
tion of Helsinki. Informed written consent was obtained
from the patients for participation in the study. Canakkale
Onsekiz Mart University Faculty of Medicine Clinical Rese-
arch Ethics Committee approval was obtained (2022/156).

Patient selection

In this study, the pain and functional improvement results
of 225 patients who have been applied subacromial ultraso-
und- guided (PRP, HA, PRP and HA combined) injection on
the 15th day after arthroscopic rotator cuff repair were eva-
luated. Patients who underwent arthroscopic surgery due
to rotator cuff tear between March 2021-March 2022 (all arth-
roscopic repairs with the single row technique for tears
smaller than 3 cm by the same surgeon in a single centre)
(Figure 1) and injections on the 15th day after surgery were

included in the study. Patients with local infection at the
injection site, coagulopathy, who used subacromial/intra-
articular steroid within the last 6 weeks and non-steroidal
anti-inflammatory drugs for the last 1 week were excluded
from the study.
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Figure 1. Arthroscopic view of a full-thickness rotator
cuff tear before (a) and after (b) arthroscopic repair

PRP/HA preparation

20 cc venous blood was taken from the patients. Sterile PRP
kit containing sodium citrate was used to prevent clotting
(Vacusera-Disera Medical Product Logistics Industry and
Trade Inc.,Turkey). 5 mL of PRP was obtained by centrifuga-
tion with venous blood taken from the patient at 3200 rpm
for 15 minutes.

Truvisc 48 mg 2.4 ml 2% viscoelastic sodium hyaluronate
solution (Biodem Health Services Limited Company,
Turkey) was injected as hyaluronic acid.

Intervention

Patients were placed in a lateral position with the shoulder
to be injected on top and in internal rotation. Sterile condi-
tions were provided. The 4-16 MHz frequency linear probe
was placed along the long axis of the supraspinatus ten-
don. (Sonoscape E1 exp, 20537 Hamburg, Germany). The
subacromial bursa was found to be a hypo-anechoic struc-
ture extending laterally to the place of attachment of the
supraspinatus tendon. With a 25 gauge needle, the subacro-
mial region between the deltoid and supraspinatus tendon
was moved from lateral to medial with an in-plane appro-
ach. After the needle tip was seen in the subacromial bursa,
5 ml PRP, 2.4 ml HA, 2.5 ml PRP + 2.4 ml HA injectates were
injected simultaneously under ultrasound guidance (Figure
2). All injections were performed by the same clinician. All
injections were administered in the post-operative 15th day.
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Figure 2. The position of the patient and the probe
(@), who underwent subacromial injection with
ultrasound guidance, sonographic view of the needle
in the subacromial bursa (b)

N: needle, H- Humerus, D- Deltoid, SB: Subacromial Bursa, SSP- Supraspinatus

Patients were advised to rest and avoid difficult shoulder
movements such as throwing, heavy lifting and rotating.
Non-steroidal anti-inflammatory drugs were prohibited for
2 weeks. All patients were taken into rehabilitation program
after injection. Phase 1 exercises were started on post-ope-
rative day 2. Phase 2 exercises were started after post-opera-
tive week 6. A simple arm sling was used for 1 month post-
operatively.

Assessment of the intervention

Pain and functional status were evaluated using the VAS,
ASES (American Shoulder Elbow Scores) and CMS (Cons-
tant-Murley Score) with follow-up visits before and at the
first and sixth months after injection.

VAS (11) is a scale used to monitor pain severity. A bar or
line is given as a scale on which the patient marks the seve-
rity of pain as a distance. The patient rates pain on a scale
of o (none) to 10 (the strongest possible pain)

ASES (12) consists of 2 parts: the patient's self-assessment
and the doctor's assessment. There are scored items in the
patient's self-assessment part. These items are divided into
2: pain (1 item) and function (10 items). The pain question
is scored on a scale (visual analogue scale) between o (no
pain) and 10 (the worst pain ever). Questions related to
function are related with 10-daily life activities. In addition,
they are inquired about the occupational and sports activi-
ties. The scores from the pain and function subsections are
converted into percentages, where each represents 50% of
the final score. The scores in ASES range from o (no functi-
on) to 100 (normal function). The final score (possible ma-
ximum score 100) is calculated by multiplying the pain sec-
tion's score (possible maximum score 10) by five (possible
maximum score 50) and multiplying the cumulative activity
score (possible maximum score 30) by 5/3 (possible maxi-
mum score 50).

CMS is a 100-point scale consisting of a number of individu-
al parameters (13).

Shoulder injection after rotator cuff repair

The test is divided into 4 sub-scales: pain (15 points), daily
life activities (20 points), strength (25 points) and shoulder
joint range of motion related to flexion, external rotation,
abduction and internal rotation (40 points).

A higher score corresponds to a higher quality of function.
The subjective findings of the participants (pain severity,
daily life activity) constitute 35 points and the objective me-
asurements constitute the remaining 65 points.

Statistical Analysis

The research data were evaluated using SPSS 21.0 statistical
program. The suitability of continuous variables to normal
distribution was investigated using visual (histograms and
probability graphs) and analytical methods (Kolmogorov-
Smirnov/Shapiro-Wilk tests). For the descriptive statistics
of the study, mean and standard deviation were used for
the data suitable for the normal distribution, and median,
minimum and maximum were used for the data not suitab-
le for the normal distribution. Mann Whitney U Test or
Kruskal Wallis Variance Analysis was used to compare the
continuous variables that did not have parametric properti-
es in independent groups, Wilcoxon Test or Friedman Test
was used to compare the continuous variables that did not
have parametric properties in dependent groups. For statis-
tical significance, the condition that the p value is determi-
ned to be less than 0.05 was sought.

RESULTS

Demographic features of the patients are shown in the table
(Table 1). The results of PRP, HA and combined injections
applied for 225 patients (142 female, 83 male) who under-
went arthroscopic repairs due to rotator cuff tear were
evaluated.

Table 1. Demographic and clinical characteristics of the patients

n %
Female 142 63,1
Gender Male 83 369
Age (mean+SD) 225 61,3:10
. Left 76 33.8
EE Right 149 662

VAS score median(min-maks)(post-operative 2 weeks) 225 6 (3-9)
ASES score median(min-maks) (post-operative 2 weeks)22528,3 (6,6-60)
CMS score median(min-maks) (post-operative 2 weeks) 225 41 (30-63)

The results of 75 patients who underwent PRP after arthros-
copic repair, 75 patients who underwent HA, 75 patients
who underwent combined PRP+HA were evaluated with
VAS, ASES and CMS scores before injection, in the first
month after injection and in the sixth month after injection.

In all 3 groups (PRP, HA ve PRP+HA), VAS scores were sig-
nificantly lower at the first and sixth months after injection
than before injection (respectively p<0.001, p<0.001,
p<0.001), and CMS and ASES scores were significantly hig-
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her at the first and sixth months after injection than before
injection (respectively p<0.001, p<0.001, p<0.001).

VAS scores in the first month were significantly lower in
PRP and PRP+HA groups than the HA group (p=0.006).

ASES and CMS scores in the first month were significantly
higher in PRP+HA group than HA and PRP groups (respec-
tively p<0.001, p<0.001) (Table 2).

Table 2. Comparison of VAS, ASES, CMS scores of the groups at the 1st month after the procedure

PRP group PRP+HA combined group HA group p
Mean:SD Medium (min-max) MeantSD Medium (min-max) Mean:SD Medium (min-max)
ASES 13 60,0%11,1 60 (38,3-86,6) 69 *11 70 (40-95) 58,6%9,2 60 (38,3-76,6) <0,001"
VAS 2:3 2,811 3(0-6) 2,7+1,6 3(0-7) 3.3%1,2 3(1-7) 0,006"
CMS L3 70,3+t8,8 70 (50-89) 78,6%9,2 80 (58-92) 70%7.4 70 (56 -88) <0,001"

"Kruskal-Wallis H test

1 A statistically significant difference was found between PRP and PRP+HA groups
2 A statistically significant difference was found between PRP and HA groups
3 A statistically significant difference was found between HA and PRP+HA groups

VAS scores in the sixth month were significantly lower in
PRP+HA group than the HA and PRP groups (p<o0.001).
ASES and CMS scores in the sixth month were significantly

higher in PRP+HA group than the HA and PRP groups (res-
pectively p<0.001, p<0.001) (Table 3).

Table 3. Comparison of VAS, ASES, CMS scores of the groups at the 6th months after the procedure

PRP group PRP+HA combined group HA group
Mean:SD Medium (min-max) Mean:SD Medium (min-max) MeanzSD Medium (min-max) P
ASES 12 71,6+10,7 71,6 (51,6-90) 84.5:9,3 86,6 (56,6-100) 71,6+10,1 71,6 (40-91,6) <0,001"
VAS 12 2,6+9 3(1-5) 1,9+1.4 2 (0-5) 2,6+1,3 2(0-5) <0,001"
CMS 1.2 80,9%7.2 81(58-93) 90,1#3,8 91 (79-95) 81.4+6,9 83 (63-93) <0,001"

“Kruskal-Wallis H test
*A statistically significant difference was found between PRP and PRP+HA groups
2A statistically significant difference was found between HA and PRP+HA groups

DISCUSSION

We found that ultrasound-guided combined PRP and HA
injection after arthroscopic rotator cuff repair had more fa-
vourable effects on pain and function than single PRP or
HA applications. A successful rotator cuff tear repair is pos-
sible with the healing of the repaired head from tendon to
bone. Tendon-to-bone healing is a repair process consisting
of three phases consisting of inflammation, proliferation
and remodelling. Growth factors and bioactive molecules in
PRP are effective in all stages that potentially increase the
tendon healing process locally at the site of intervention,
including proliferation, migration, cell differentiation and
angiogenesis (14). HA acts as a target for the inflammatory
and proliferative phases in the three-phase tendon-to-bone
healing process. The anti-inflammatory effects of HA acce-
lerate tendon-to-bone healing in rotator cuff repair (15). HA
also increased biomechanical strength in an animal model
by increasing chondroid formation and tendon maturation
at the tendon-bone interface (16). We believe that combined
PRP and HA injection will support all phases of tendon he-
aling and affect postoperative healing, recovery of function
and pain process.

The effects of PRP on rotator cuff repair have been extensi-
vely studied. Although good clinical results of PRP applied
after arthroscopic repair have been reported (17-19), a num-
ber of systematic reviews and meta-analyses have shown
that PRP applied during rotator cuff repair did not signifi-
cantly improve clinical results (20-23). The discrepancy bet-
ween clinical results may be due to differences in tear size
(massive, full, partial), tear type (interstitial, bursal, on the
articular face), symptom duration (subacute, chronic), PRP
application time (intraoperative-postoperative), PRP appli-
cation interval, PRP application technique (blind injection,
ultrasound guidance). In our study, all injections were ad-
ministered in the post-operative 15th day under ultrasound-
guidance. Early administration might have affected the ult-
rasonographic image due to the inflammation and oedema
associated with surgery and played a role in the effective-
ness of the procedure. Late application would have caused
delay for repair process of tendon healing in proliferation
phase. We believe that the proper timing after surgery can
increase the effectiveness of the procedure. A single session
application provided better control in terms of follow-up of
the patients. Repeated injection sessions could have dis—



Turk ] Sports Med

rupted the compliance of the patients and might have ne-
cessitated exclusion from follow-up. By using high volume
PRP (5 cc) and a high viscosity HA preparation (48 mg 2%),
we aimed to provide maximum efficacy with a single injec-
tion in a single session.

There are a limited number of studies investigating the role
of various biological agents such as HA in rotator cuff ten-
don healing. In studies that have shown positive effects, it
has been shown that there is functional well-being in the
early postoperative period (24). Oh et al. stated that antiad-
hesional efficacy of subacromial HA injection after arthros-
copic rotator cuff repair was found to be short, although not
statistically significant compared to the control group (25).

Previous studies have shown that various biological agents
play an important role in rotator cuff tendon healing. In
this study, the potential combined effect of these biological
agents has been investigated. To date, a limited number of
clinical trials have been conducted evaluating the effects of
co-administration of a combined biological agent in a repa-
ired rotator cuff tendon. Cai et al. stated that PRP and HA
have shown better clinical results with combined administ-
ration in partial rotator cuff tears (26). Lee et al. suggested
that the combined application of PRP and HA in knee oste-
oarthritis in a placebo-controlled canine model was superi-
or and provided significantly better long-term cartilage pro-
tection (27). In an experimental study in rabbits, combined
PRP and HA application was found to be more effective af-
ter arthroscopic rotator cuff tear repair (28).

The increased clinical and structural benefits of the HA and
PRP combination may be related to both the specific pro-
perties of the conjugate and the duration of action in the
joint. A randomized controlled clinical trial in which the
significant effect of subacromial combined atelocollagen
and HA application with cannula immediately after arth-
roscopic full-fold tear repair has been demonstrated in ten-
don repair (29). The combined application of HA and Type I
atelocollagen has an effect on tendon healing by accelera-
ting the progression to the remodelling phase.

The idea of applying biological materials that affect all 3
phases of the healing process after tendon repair is a very
important approach to accelerate healing. The safe applica-
tion of combined injectates is a new idea, and there is quite
limited research on this method. In our study, we found
that the combined PRP+ HA application was more effective
in both pain relief and functional recovery in early and
mid-term follow-ups. We did not observe any complications
with the combined application. We wanted to emphasize
that the combined treatment is effective by accelerating all
stages of healing by affecting the inflammation and prolife-
ration stages of tendon healing with the anti-inflammatory

Shoulder injection after rotator cuff repair

and anti-adhesive activity of HA. In this respect, we think
that our study will make a significant contribution to the
literature and will guide our routine practice during the
postoperative recovery process.

The limitations of this study are the retrospective design
that evaluates the early-to-mid-term follow-up results and
not covering recurrent tears. Prospective controlled studies
with a long follow-up period including recurrent tears will
provide reliable data on this subject.

CONCLUSION

The combined application of injectates applied to accelera-
te postoperative recovery in rotator cuff tears undergoing
arthroscopic repair is associated with better pain relief and
functional recovery than single application (PRP or HA).
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