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Evaluat�on of cl�n�cal and funct�onal results of ultrasound-gu�ded �nject�ons �n pat�ents w�th
arthroscop�c rotator cuff tear repa�r

Artroskop�k rotator manşet yırtığı onarımı yapılan hastalarda ultrason kılavuzluğunda yapılan
enjeks�yonların kl�n�k ve fonks�yonel sonuçlarının değerlend�r�lmes�
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ABSTRACT

Object�ve: 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).
Conclus�on: 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 ev�dence: Retrospective study, IV.

Keywords: Platelet-rich plasma, rotator cuff tear, hyaluronic acid, subacromial injection, arthroscopic tendon repair

ÖZ

Amaç: Bu çalışmanın amacı rotator manşet yırtığı onarımı yapılan hastalarda ultrason eşliğinde yapılan enjeksiyonların etkinliğini araştırmaktır.
Yöntem: Bu çalışmada artroskopik rotator manşet tamiri sonrası 225 hastada (142 kadın, 83 erkek) ultrason eşliğinde yapılan enjeksiyonların sonuçları
değerlendirildi. 75 Trombositten zengin plazma (PRP), 75 Hyaluronik Asit (HA) ve 75 kombine PRP+HA enjeksiyonunun sonuçları değerlendirildi. Enjek‐
siyon öncesi ve enjeksiyon sonrası birinci ve altıncı aylarda Vizuel Analog Skala (VAS) skorları kaydedildi. Fonksiyonel değerlendirme için American
Shoulder and Elbow Surgeons Score (ASES) ve Constant-Murley Score (CMS) skorları kullanıldı.
Sonuçlar: Her 3 grupta da VAS skorları enjeksiyondan sonraki birinci ve altıncı aylarda anlamlı derecede düşüktü (sırasıyla p < 0.001, p < 0.001, p <
0.001). Her üç grupta da CMS ve ASES skorları enjeksiyondan sonraki birinci ve altıncı aylarda enjeksiyon öncesine göre anlamlı derecede yüksekti (sı‐
rasıyla p < 0.001, p < 0.001, p < 0.001).
Birinci aydaki VAS skorları PRP ve PRP+HA gruplarında HA grubuna göre anlamlı derecede düşüktü (p=0.006). Birinci aydaki ASES ve CMS skorları
PRP+HA grubunda HA ve PRP gruplarına göre anlamlı derecede yüksekti (sırasıyla p < 0.001, p < 0.001). Altıncı aydaki VAS skorları PRP+HA grubun‐
da HA ve PRP gruplarına göre anlamlı derecede düşüktü (p < 0.001). Altıncı aydaki ASES ve CMS skorları PRP+HA grubunda HA ve PRP gruplarına
göre anlamlı derecede yüksekti (sırasıyla p < 0.001, p < 0.001).
Sonuç: Ameliyat sonrası iyileşmeyi hızlandırmak için uygulanan PRP ve HA enjeksiyonları artroskopik onarım geçiren rotator manşet yırtıklarında etkilidir
ve kombine uygulama daha iyi ağrı ve fonksiyonel iyileşme ile ilişkilidir.
Kanıt düzey�: Retrospektif çalışma, IV.

Anahtar Sözcükler: Trombositten zengin plazma, rotator manşet yırtığı, hyaluronik asit, subakromiyal enjeksiyon, artroskopik tendon onarımı
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INTRODUCTION
Rotator cu� tear �s the most common shoulder problem tre-
ated by orthoped�c surgeons. The �nc�dence of rotator cu�
tear has been �ncreased, espec�ally �n older ages. Rotator
cu� �njur�es have been reported �n more than 30% of pat�-
ents over 60 years of age (1). The cho�ce of treatment for ro-
tator cu� tears �s ma�nly surg�cal and the most commonly
used surg�cal procedure �s arthroscop�c repa�r (2). Even tho-
ugh the arthroscop�c rotator cu� repa�r can heal the funct�-
on and pa�n, the rate of postoperat�ve re-tear var�es betwe-
en 5% and 51% (3). The mechan�cal propert�es of the repa-
�red tendon are never the same as the �ntact tendon (4). The
repa�r capac�ty of the tendon �s low and the e�ect�veness of
�ntervent�ons such as �nject�ons �s l�m�ted. Re-tear a�er sur-
gery, post-op scarr�ng and adhes�ons l�m�t cl�n�cal recovery
(5).These l�m�tat�ons have led to �ncreased �nterest �n mate-
r�als such as platelet-r�ch plasma (PRP), r�ch �n growth fac-
tors, that accelerate heal�ng �n the repa�red tendon, and
hyaluron�c ac�d (HA), wh�ch reduces scar-adhes�on deve-
lopment (6,7). Although there are stud�es report�ng the e��-
cacy of PRP or HA to accelerate recovery �n rotator cu� tears
a�er arthroscop�c repa�r (8-10), there are not enough stud�-
es on comb�ned (PRP and HA) appl�cat�on a�er arthrosco-
p�c rotator cu� tears repa�r.

In th�s study, we evaluated the pa�n rel�ef and funct�onal
�mprovement results follow�ng PRP, HA and comb�ned
PRP+HA �njectates under ultrasound gu�dance a�er arth-
roscop�c rotator cu� repa�r.

MATERIAL and METHODS
Th�s �s a cl�n�cal observat�on study w�th a retrospect�ve de-
s�gn. The study compl�es w�th the pr�nc�ples of the Declara-
t�on of Hels�nk�. Informed wr�tten consent was obta�ned
from the pat�ents for part�c�pat�on �n the study. Canakkale
Onsek�z Mart Un�vers�ty Faculty of Med�c�ne Cl�n�cal Rese-
arch Eth�cs Comm�ttee approval was obta�ned (2022/156).

Pat�ent select�on

In th�s study, the pa�n and funct�onal �mprovement results
of 225 pat�ents who have been appl�ed subacrom�al ultraso-
und- gu�ded (PRP, HA, PRP and HA comb�ned) �nject�on on
the 15th day a�er arthroscop�c rotator cu� repa�r were eva-
luated. Pat�ents who underwent arthroscop�c surgery due
to rotator cu� tear between March 2021-March 2022 (all arth-
roscop�c repa�rs w�th the s�ngle row techn�que for tears
smaller than 3 cm by the same surgeon �n a s�ngle centre)
(F�gure 1) and �nject�ons on the 15th day a�er surgery were

�ncluded �n the study. Pat�ents w�th local �nfect�on at the
�nject�on s�te, coagulopathy, who used subacrom�al/�ntra-
art�cular stero�d w�th�n the last 6 weeks and non-stero�dal
ant�-�n�ammatory drugs for the last 1 week were excluded
from the study.

F�gure 1.  Arthroscop�c v�ew of a full-th�ckness rotator
cu� tear before (a) and after (b) arthroscop�c repa�r

PRP/HA preparat�on

20 cc venous blood was taken from the pat�ents. Ster�le PRP
k�t conta�n�ng sod�um c�trate was used to prevent clott�ng
(Vacusera-D�sera Med�cal Product Log�st�cs Industry and
Trade Inc.,Turkey). 5 mL of PRP was obta�ned by centr�fuga-
t�on w�th venous blood taken from the pat�ent at 3200 rpm
for 15 m�nutes.

Truv�sc 48 mg 2.4 ml 2% v�scoelast�c sod�um hyaluronate
solut�on (B�odem Health Serv�ces L�m�ted Company,
Turkey) was �njected as hyaluron�c ac�d.

Intervent�on

Pat�ents were placed �n a lateral pos�t�on w�th the shoulder
to be �njected on top and �n �nternal rotat�on. Ster�le cond�-
t�ons were prov�ded. The 4-16 MHz frequency l�near probe
was placed along the long ax�s of the suprasp�natus ten-
don. (Sonoscape E1 exp, 20537 Hamburg, Germany). The
subacrom�al bursa was found to be a hypo-anecho�c struc-
ture extend�ng laterally to the place of attachment of the
suprasp�natus tendon. W�th a 25 gauge needle, the subacro-
m�al reg�on between the delto�d and suprasp�natus tendon
was moved from lateral to med�al w�th an �n-plane appro-
ach. A�er the needle t�p was seen �n the subacrom�al bursa,
5 ml PRP, 2.4 ml HA, 2.5 ml PRP + 2.4 ml HA �njectates were
�njected s�multaneously under ultrasound gu�dance (F�gure
2). All �nject�ons were performed by the same cl�n�c�an. All
�nject�ons were adm�n�stered �n the post-operat�ve 15th day.
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F�gure 2.  The pos�t�on of the pat�ent and the probe
(a), who underwent subacrom�al �nject�on w�th
ultrasound gu�dance, sonograph�c v�ew of the needle
�n the subacrom�al bursa (b) 
N: needle, H: Humerus, D: Delto�d, SB: Subacrom�al Bursa, SSP: Suprasp�natus

Pat�ents were adv�sed to rest and avo�d d���cult shoulder
movements such as throw�ng, heavy l���ng and rotat�ng.
Non-stero�dal ant�-�n�ammatory drugs were proh�b�ted for
2 weeks. All pat�ents were taken �nto rehab�l�tat�on program
a�er �nject�on. Phase 1 exerc�ses were started on post-ope-
rat�ve day 2. Phase 2 exerc�ses were started a�er post-opera-
t�ve week 6. A s�mple arm sl�ng was used for 1 month post-
operat�vely.

Assessment of the �ntervent�on

Pa�n and funct�onal status were evaluated us�ng the VAS,
ASES (Amer�can Shoulder Elbow Scores) and CMS (Cons-
tant-Murley Score) w�th follow-up v�s�ts before and at the
f�rst and s�xth months a�er �nject�on.

VAS (11) �s a scale used to mon�tor pa�n sever�ty. A bar or
l�ne �s g�ven as a scale on wh�ch the pat�ent marks the seve-
r�ty of pa�n as a d�stance. The pat�ent rates pa�n on a scale
of 0 (none) to 10 (the strongest poss�ble pa�n)

ASES (12) cons�sts of 2 parts: the pat�ent's self-assessment
and the doctor's assessment. There are scored �tems �n the
pat�ent's self-assessment part. These �tems are d�v�ded �nto
2: pa�n (1 �tem) and funct�on (10 �tems). The pa�n quest�on
�s scored on a scale (v�sual analogue scale) between 0 (no
pa�n) and 10 (the worst pa�n ever). Quest�ons related to
funct�on are related w�th 10-da�ly l�fe act�v�t�es. In add�t�on,
they are �nqu�red about the occupat�onal and sports act�v�-
t�es. The scores from the pa�n and funct�on subsect�ons are
converted �nto percentages, where each represents 50% of
the f�nal score. The scores �n ASES range from 0 (no funct�-
on) to 100 (normal funct�on). The f�nal score (poss�ble ma-
x�mum score 100) �s calculated by mult�ply�ng the pa�n sec-
t�on's score (poss�ble max�mum score 10) by f�ve (poss�ble
max�mum score 50) and mult�ply�ng the cumulat�ve act�v�ty
score (poss�ble max�mum score 30) by 5/3 (poss�ble max�-
mum score 50).

CMS �s a 100-po�nt scale cons�st�ng of a number of �nd�v�du-
al parameters (13).

The test �s d�v�ded �nto 4 sub-scales: pa�n (15 po�nts), da�ly
l�fe act�v�t�es (20 po�nts), strength (25 po�nts) and shoulder
jo�nt range of mot�on related to �ex�on, external rotat�on,
abduct�on and �nternal rotat�on (40 po�nts).

A h�gher score corresponds to a h�gher qual�ty of funct�on.
The subject�ve f�nd�ngs of the part�c�pants (pa�n sever�ty,
da�ly l�fe act�v�ty) const�tute 35 po�nts and the object�ve me-
asurements const�tute the rema�n�ng 65 po�nts.

Stat�st�cal Analys�s

The research data were evaluated us�ng SPSS 21.0 stat�st�cal
program. The su�tab�l�ty of cont�nuous var�ables to normal
d�str�but�on was �nvest�gated us�ng v�sual (h�stograms and
probab�l�ty graphs) and analyt�cal methods (Kolmogorov-
Sm�rnov/Shap�ro-W�lk tests). For the descr�pt�ve stat�st�cs
of the study, mean and standard dev�at�on were used for
the data su�table for the normal d�str�but�on, and med�an,
m�n�mum and max�mum were used for the data not su�tab-
le for the normal d�str�but�on. Mann Wh�tney U Test or
Kruskal Wall�s Var�ance Analys�s was used to compare the
cont�nuous var�ables that d�d not have parametr�c propert�-
es �n �ndependent groups, W�lcoxon Test or Fr�edman Test
was used to compare the cont�nuous var�ables that d�d not
have parametr�c propert�es �n dependent groups. For stat�s-
t�cal s�gn�f�cance, the cond�t�on that the p value �s determ�-
ned to be less than 0.05 was sought.

RESULTS
Demograph�c features of the pat�ents are shown �n the table
(Table 1). The results of PRP, HA and comb�ned �nject�ons
appl�ed for 225 pat�ents (142 female, 83 male) who under-
went arthroscop�c repa�rs due to rotator cu� tear were
evaluated.

Table 1. Demograph�c and cl�n�cal character�st�cs of the pat�ents
n %

Gender Female 142 63,1
Male 83 36,9

Age (mean±SD) 225 61,3±10

S�de Left 76 33,8
R�ght 149 66,2

VAS score med�an(m�n-maks)(post-operat�ve 2 weeks) 225 6 (3-9)
ASES score med�an(m�n-maks) (post-operat�ve 2 weeks) 22528,3 (6,6-60)
CMS score med�an(m�n-maks) (post-operat�ve 2 weeks) 225 41 (30-63)

The results of 75 pat�ents who underwent PRP a�er arthros-
cop�c repa�r, 75 pat�ents who underwent HA, 75 pat�ents
who underwent comb�ned PRP+HA were evaluated w�th
VAS, ASES and CMS scores before �nject�on, �n the f�rst
month a�er �nject�on and �n the s�xth month a�er �nject�on.

In all 3 groups (PRP, HA ve PRP+HA), VAS scores were s�g-
n�f�cantly lower at the f�rst and s�xth months a�er �nject�on
than before �nject�on (respect�vely p<0.001, p<0.001,
p<0.001), and CMS and ASES scores were s�gn�f�cantly h�g-



E. Ert�lav, D. Ert�lav

4

Table 2. Compar�son of VAS, ASES, CMS scores of the groups at the 1st month after the procedure
PRP group PRP+HA comb�ned group HA group PMean±SD Med�um (m�n-max) Mean±SD Med�um (m�n-max) Mean±SD Med�um (m�n-max)

ASES 1, 3 60,9±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 2,8±1,1 3 (0-6) 2,7±1,6 3 (0-7) 3,3±1,2 3 (1-7) 0,006*
CMS 1, 3 70,3±8,8 70 (50-89) 78,6±9,2 80 (58-92) 70±7,4 70 (56 -88) <0,001*
*Kruskal-Wall�s H test
1 A stat�st�cally s�gn�f�cant d��erence was found between PRP and PRP+HA groups 
2 A stat�st�cally s�gn�f�cant d��erence was found between PRP and HA groups 
3 A stat�st�cally s�gn�f�cant d��erence was found between HA and PRP+HA groups

Table 3. Compar�son of VAS, ASES, CMS scores of the groups at the 6th months after the procedure
PRP group PRP+HA comb�ned group HA group pMean±SD Med�um (m�n-max) Mean±SD Med�um (m�n-max) Mean±SD Med�um (m�n-max)

ASES 1, 2 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 1, 2 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-Wall�s H test 
1A stat�st�cally s�gn�f�cant d��erence was found between PRP and PRP+HA groups 
2A stat�st�cally s�gn�f�cant d��erence was found between HA and PRP+HA groups

DISCUSSION

her at the f�rst and s�xth months a�er �nject�on than before
�nject�on (respect�vely p<0.001, p<0.001, p<0.001).

VAS scores �n the f�rst month were s�gn�f�cantly lower �n
PRP and PRP+HA groups than the HA group (p=0.006).

ASES and CMS scores �n the f�rst month were s�gn�f�cantly
h�gher �n PRP+HA group than HA and PRP groups (respec-
t�vely p<0.001, p<0.001) (Table 2).

VAS scores �n the s�xth month were s�gn�f�cantly lower �n
PRP+HA group than the HA and PRP groups (p<0.001).
ASES and CMS scores �n the s�xth month were s�gn�f�cantly

h�gher �n PRP+HA group than the HA and PRP groups (res-
pect�vely p<0.001, p<0.001) (Table 3).

We found that ultrasound-gu�ded comb�ned PRP and HA
�nject�on a�er arthroscop�c rotator cu� repa�r had more fa-
vourable e�ects on pa�n and funct�on than s�ngle PRP or
HA appl�cat�ons. A successful rotator cu� tear repa�r �s pos-
s�ble w�th the heal�ng of the repa�red head from tendon to
bone. Tendon-to-bone heal�ng �s a repa�r process cons�st�ng
of three phases cons�st�ng of �n�ammat�on, prol�ferat�on
and remodell�ng. Growth factors and b�oact�ve molecules �n
PRP are e�ect�ve �n all stages that potent�ally �ncrease the
tendon heal�ng process locally at the s�te of �ntervent�on,
�nclud�ng prol�ferat�on, m�grat�on, cell d��erent�at�on and
ang�ogenes�s (14). HA acts as a target for the �n�ammatory
and prol�ferat�ve phases �n the three-phase tendon-to-bone
heal�ng process. The ant�-�n�ammatory e�ects of HA acce-
lerate tendon-to-bone heal�ng �n rotator cu� repa�r (15). HA
also �ncreased b�omechan�cal strength �n an an�mal model
by �ncreas�ng chondro�d format�on and tendon maturat�on
at the tendon-bone �nterface (16). We bel�eve that comb�ned
PRP and HA �nject�on w�ll support all phases of tendon he-
al�ng and a�ect postoperat�ve heal�ng, recovery of funct�on
and pa�n process.

The e�ects of PRP on rotator cu� repa�r have been extens�-
vely stud�ed. Although good cl�n�cal results of PRP appl�ed
a�er arthroscop�c repa�r have been reported (17-19), a num-
ber of systemat�c rev�ews and meta-analyses have shown
that PRP appl�ed dur�ng rotator cu� repa�r d�d not s�gn�f�-
cantly �mprove cl�n�cal results (20-23). The d�screpancy bet-
ween cl�n�cal results may be due to d��erences �n tear s�ze
(mass�ve, full, part�al), tear type (�nterst�t�al, bursal, on the
art�cular face), symptom durat�on (subacute, chron�c), PRP
appl�cat�on t�me (�ntraoperat�ve-postoperat�ve), PRP appl�-
cat�on �nterval, PRP appl�cat�on techn�que (bl�nd �nject�on,
ultrasound gu�dance). In our study, all �nject�ons were ad-
m�n�stered �n the post-operat�ve 15th day under ultrasound-
gu�dance. Early adm�n�strat�on m�ght have a�ected the ult-
rasonograph�c �mage due to the �n�ammat�on and oedema
assoc�ated w�th surgery and played a role �n the e�ect�ve-
ness of the procedure. Late appl�cat�on would have caused
delay for repa�r process of tendon heal�ng �n prol�ferat�on
phase. We bel�eve that the proper t�m�ng a�er surgery can
�ncrease the e�ect�veness of the procedure. A s�ngle sess�on
appl�cat�on prov�ded better control �n terms of follow-up of
the pat�ents. Repeated �nject�on sess�ons could have d�s-
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rupted the compl�ance of the pat�ents and m�ght have ne-
cess�tated exclus�on from follow-up. By us�ng h�gh volume
PRP (5 cc) and a h�gh v�scos�ty HA preparat�on (48 mg 2%),
we a�med to prov�de max�mum e��cacy w�th a s�ngle �njec-
t�on �n a s�ngle sess�on.

There are a l�m�ted number of stud�es �nvest�gat�ng the role
of var�ous b�olog�cal agents such as HA �n rotator cu� ten-
don heal�ng. In stud�es that have shown pos�t�ve e�ects, �t
has been shown that there �s funct�onal well-be�ng �n the
early postoperat�ve per�od (24). Oh et al. stated that ant�ad-
hes�onal e��cacy of subacrom�al HA �nject�on a�er arthros-
cop�c rotator cu� repa�r was found to be short, although not
stat�st�cally s�gn�f�cant compared to the control group (25).

Prev�ous stud�es have shown that var�ous b�olog�cal agents
play an �mportant role �n rotator cu� tendon heal�ng. In
th�s study, the potent�al comb�ned e�ect of these b�olog�cal
agents has been �nvest�gated. To date, a l�m�ted number of
cl�n�cal tr�als have been conducted evaluat�ng the e�ects of
co-adm�n�strat�on of a comb�ned b�olog�cal agent �n a repa-
�red rotator cu� tendon. Ca� et al. stated that PRP and HA
have shown better cl�n�cal results w�th comb�ned adm�n�st-
rat�on �n part�al rotator cu� tears (26). Lee et al. suggested
that the comb�ned appl�cat�on of PRP and HA �n knee oste-
oarthr�t�s �n a placebo-controlled can�ne model was super�-
or and prov�ded s�gn�f�cantly better long-term cart�lage pro-
tect�on (27). In an exper�mental study �n rabb�ts, comb�ned
PRP and HA appl�cat�on was found to be more e�ect�ve af-
ter arthroscop�c rotator cu� tear repa�r (28).

The �ncreased cl�n�cal and structural benef�ts of the HA and
PRP comb�nat�on may be related to both the spec�f�c pro-
pert�es of the conjugate and the durat�on of act�on �n the
jo�nt. A random�zed controlled cl�n�cal tr�al �n wh�ch the
s�gn�f�cant e�ect of subacrom�al comb�ned atelocollagen
and HA appl�cat�on w�th cannula �mmed�ately a�er arth-
roscop�c full-fold tear repa�r has been demonstrated �n ten-
don repa�r (29). The comb�ned appl�cat�on of HA and Type I
atelocollagen has an e�ect on tendon heal�ng by accelera-
t�ng the progress�on to the remodell�ng phase.

The �dea of apply�ng b�olog�cal mater�als that a�ect all 3
phases of the heal�ng process a�er tendon repa�r �s a very
�mportant approach to accelerate heal�ng. The safe appl�ca-
t�on of comb�ned �njectates �s a new �dea, and there �s qu�te
l�m�ted research on th�s method. In our study, we found
that the comb�ned PRP+ HA appl�cat�on was more e�ect�ve
�n both pa�n rel�ef and funct�onal recovery �n early and
m�d-term follow-ups. We d�d not observe any compl�cat�ons
w�th the comb�ned appl�cat�on. We wanted to emphas�ze
that the comb�ned treatment �s e�ect�ve by accelerat�ng all
stages of heal�ng by a�ect�ng the �n�ammat�on and prol�fe-
rat�on stages of tendon heal�ng w�th the ant�-�n�ammatory

and ant�-adhes�ve act�v�ty of HA. In th�s respect, we th�nk
that our study w�ll make a s�gn�f�cant contr�but�on to the
l�terature and w�ll gu�de our rout�ne pract�ce dur�ng the
postoperat�ve recovery process.

The l�m�tat�ons of th�s study are the retrospect�ve des�gn
that evaluates the early-to-m�d-term follow-up results and
not cover�ng recurrent tears. Prospect�ve controlled stud�es
w�th a long follow-up per�od �nclud�ng recurrent tears w�ll
prov�de rel�able data on th�s subject.

CONCLUSION
The comb�ned appl�cat�on of �njectates appl�ed to accelera-
te postoperat�ve recovery �n rotator cu� tears undergo�ng
arthroscop�c repa�r �s assoc�ated w�th better pa�n rel�ef and
funct�onal recovery than s�ngle appl�cat�on (PRP or HA).
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