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Retrospective study on the treatment outcomes of frozen
shoulder by hydrodilatation with steroid via rotator

interval under ultrasound guidance

Duangporn Kattinanon

Rehabilitation department, Sakaeo Crown Prince Hospital

Background

Inflammation and fibrotic change are com-
ponents of pathogenesis process of frozen
shoulder. Hydrodilatation with steroid under
ultrasound guidance is a treatment for frozen
shoulder that affect both of these components.
Studies have reported the major pathologic
site of frozen shoulder and may be the primary
structure to receive treatment. The author
intends to investigate this treatment for its
treatment potential and for the fact that this
treatment is not currently widespread in
Thailand.
Objective

To report the results of treating frozen
shoulder by hydrodilatation with steroid via RI
under ultrasound guidance and identify factors
influencing the results of this intervention.
Methods

A retrospective observational study with a
pre-post design
Results

The number of frozen shoulder patients
treated with hydrodilatation with steroid via
(RI) under ultrasound guidance included in the
analysis of this retrospective study is 30 pa-
tients. Results showed that pain is reduced
with statistical significance (P<0.001) both at

night and during normal daily activities at 2
weeks and 6 weeks follow up and all shoulder
range of motions (ROM) also increased with
statistical significance (P<0.001) at 2 weeks and
6 weeks follow up. Factors influencing the
increase in shoulder ROM at 6 weeks follow
up were identified. Patients with diabetes mel-
litus (DM) have more difficulty in improvement
of forward flexion with statistical significance
(Coefficients (95% CI) = -0.427 (-0.840, -0.014);
P-value = 0.043).

Patients with duration of symptoms over
3 months have better improvement of
external rotation with statistical significance
(Coefficients (95% Cl) = 0.420 (0.171, 0.669);
P-value = 0.002).
Conclusion

Hydrodilatation with steroid via Rl under
ultrasound guidance resulted in pain reduction
and quick restoration of shoulder ROM, thus
it is considered as an interesting treatment
option for frozen shoulder. Additionally, factors
influencing the shoulder ROM are DM and
duration of symptom:s.
Keywords

Frozen shoulder, Interventional technique,
Hydrodilatation, Rotator interval
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tendon (SSp) agj“uauéﬁuuaﬂ (lateral border) fiu subscapularis
tendon (5Sc) agvaulu (medial border) in3asyansasniy ()
UstiumiatmnevesUaeduiiorinansiidesnisine
Tuaiidei

N15AATIZUNIEDR (Statistical analysis)
Wpseideyalaglilusunsudnsazuneada
IBM SPSS Statistics version 26.0
anAganssaiun laun
1. Yayadennmvisedoyaiiangs (qualitative
data w30 categorical data) #ifinsimdusesu

nominal scale wag ordinal scale Wnauslagly

nsuanuasnd s uudesas (percentage)
2. Foyaidauianal (quantitative data) A5inn3
Taduseau interval scale wag ratio scale d1su
“ZJE]ﬂJa‘VIiJﬂﬁLLf\]ﬂLL‘\NLL‘UU‘UﬂG}% wanadurAade
wazdudesuunnTgu muﬁuauawlﬂmumﬁ
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narLadsfidonisiedeulmvodluasiuiil
g snuiniidonsiadoulnuun Forward flex-
ion, Abduction,
rotation Mﬂ’]iLWiﬂJu%)EJ’NiJu&Jﬁ’IMUVI’Nﬁﬂ@l (P
value < 0.001) stslunnsAnaLeINsEUnRA 2
4y 6 uay LmammsmiaumaumLaamwﬂiu
LLmaumwaamsmmmwmmmLaaﬂummaﬂu
nnAseeilledAgeaia Fams1ed 3 wazgy
Usznaudl 4
yonaniflumsdnwiitnsusyudesdu
Aenfutlasefifuunltunsenusemsiiutuide
mswndeulmasslwamuiiiornislugisnisinn
9NN 6 §URAA Famns 1971 4 Taa1nnis
Anndoundstinuinumuiinansenusenisiia
fidovedluasu Forward flexion ¥ennTusensdl

Internal rotation ey External

HedrAgyneadia (Coefficients (95% Cl) = -0.427
(-0.840, -0.014); P-value = 0.043) wa S28¥0INT
T5n > 3 Woulinaduiusaenisiiviidovedlvasuy
External rotation léjmmﬁuasmﬁﬁfaﬁﬂﬁ@,ma
ann(Coefficients (95% Cl) = 0.420 (0.171, 0.669);
Pvalue = 0.002) #5197t 5 wazldwuiadedsl
NaNSEVUAEN LT uBidkmedlyasu Abduction
ey Internal rotation a8l AgYNIERR diu
adsinan oA wia o1y drutlnane fudilugde
AmuRaUnfvessesluulnsosduaznisguymns
s limuesduiusromsasunlasidonis
wasulmvesluasmuiitionns

luwumimm Serious adverse event 91NN&Y
mamqmmamwm (Seuaz 100) LLaulmmmsJLsm
Suimanssufiuduuenmiiennnenming
Tsmerunanazeantaineessediosiitulug
AanuennMsauisdunviil 6 waansnanis

M19199 1 anwaziiug U (Baseline characteristics) Yaenausiiog1a5Ua8 91u3u 30 518

RHG U Jouay
Age, mean + SD (years) 56.7 + 8.2
Gender, Female 20 66.7
Body mass index, mean + SD (kg/m2) 26.0 + 6.1
Affected shoulder, Dominant 17 56.7

Duration of symptoms, mean + SD (months) 3.1+27

Early visit: < 3 months 23 76.7

Diabetes mellitus 20
Hypertension 26.7
Dyslipidemia 11 36.7
Thyroid disorder 2 6.7
Heart Disease a4 13.3
Asthma 2 6.7
Meningioma 1 3.3
History of injury at distal part of upper limb 2 6.7
(same side of affected shoulder)
Smoking 3 10
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A1999 2 uAAINAAILRABUDY Numerical rating scale (NRS) lulsiazA3ivoIn1sinmILeIN1snIe3s
Repeated ANOVA uaguananisil3euliiguade NRS 5186 (post-hoc test) vesnsannidluusiazas
1875 Bonferroni method

Mean Difference 95% ClI
NRS Mean + SD P-value*
from baseline Lower  Upper

NRS at night

Baseline 7.20 + 1.86 - - - -

2" week 1.80 + 1.77° 5.4 4.33 6.47 <0.001°

6" week 0.23 + 0.82° 6.97 6.08 7.85 < 0.001°
NRS with normal activity

Baseline 7.33 +1.81 - - - -

2" week 2.27 + 1.68° 5.07 4.12 6.02 <0.001°

6" week 0.70 + 1.12° 6.63 5.59 7.68 < 0.001°

Abbreviation: SD = standard deviation, 95% Cl = 95% confidence interval, Statistically significant
at P-value < 0.05

Scores are given as mean + standard deviation (of mean). * = P values pertain to mean differ-
ences from baseline.

@ = significant change from the baseline (P value < 0.001). b = significant mean differences from
baseline (P value < 0.001).

sUUsENRUN 3 nsvlidusannaienisiSeuiisunisilasunuasAanaigseduninudin (NRS)
TuuslarAsIveINIsRAnINeINg

(*) indicates significant difference
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MITNN 3 UWAAINAALRAEYBY Passive range of motion (ROM) lull#iazA3au83n15Ann1LeIN1367Y
Repeated ANOVA waguanan1silguliiguaiade Passive ROM 5186 (Post-hoc test) vainisinnily
ufiazASIAILAS Bonferroni method

Mean Difference 95% ClI
Passive ROM Mean + SD P-value*
from baseline Lower Upper
Forward flexion
Baseline 134.67 + 15.25
2" week 161.00 + 10.29° -26.33 -31.98 -20.69 < 0.001°
6" week 166.33 + 8.90° -31.67 -38.12 -25.21 < 0.001°
Abduction
Baseline 132.67 + 21.16
2" week 168.67 +14.56 -36.0 -44.32 -27.68 < 0.001°
6" week 175.67 + 9.71° -43.0 -52.13 -33.87 < 0.001°
Internal rotation
Baseline 37.33 + 15.30
2" week 61.67 + 16.42° -24.33 -31.30 -17.37 < 0.001°
6" week 68.67 + 13.83° -31.33 -37.27 -25.40 < 0.001°
External rotation
Baseline 56.00 + 11.02
2" week 80.67 + 12.30° -24.67 -30.97 -18.37 < 0.001°
6" week 85.00 + 8.20° -29.0 -34.22 -23.78 < 0.001°

Abbreviation: SD = standard deviation, 95% Cl = 95% confidence interval, Statistically significant at P-value < 0.05
Scores are given as mean + standard deviation (of mean). * = P values pertain to mean differences from baseline.

2 = significant change from the baseline (P value < 0.001). ® = significant mean differences from baseline (P value < 0.001).

JUUsENOUN 4 nTmidulananaiensitseuigunsiuaguulasAnnieves Passive range of motion (ROM)
luusiazaTaveansinnueInIg

= vt fern —— hful T i b2 el ¢ LT

(*) indicates significant difference
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d‘ U % 6 Y} 1 [y} d‘ a o d‘ v d'd 1
M99 4 uanspnudNiuse st fumswasuwasidenisimaeulimvesluamuniionnisiugiemis
AAMIUDINITUAISNIN 6 dUAM

Outcomes Forward flexion change Abduction change Internal rotation change | External rotation change
Factors P-value P-value P-value P-value
Age* -0.125 0.526 -0.116 0.558 -0.350 0.068 0.065 0.741
Body mass index* 0.200 0.307 -0.131 0.505 0.179 0.363 -0.206 0.292
Gender** 0.629 0.962 0.923 0.033
Female 30 (20,50) 40 (30,50) 30 (20,40) 30 (20,30)
Male 30 (20,40) 30 (30,60) 40 (15,40) 30 (30,40)
Affected shoulder** 0.578 0.578 0.677 0.404
Dominant 30 (20,45) 30 (30,50) 30 (30,40) 30 (20,30)
Non-dominant 30 (20,40) 50 (30,60) 40 (20,40) 30 (30,30)
Duration of symptoms** 0.376 0.466 0.466 0.008
< 3 months 30 (20,40) 40 (30,60) 30 (20,40) 30 (20,30)
> 3 months 40 (30,40) 30 (30,50) 40 (30,40) 30 (30,40)
Diabetes mellitus** 0.209 0.728 0.547 0.144
Yes 20 (13,43) 40 (23,50) 30 (15,38) 20 (20,28)
No 30 (30,40) 35 (30,58) 30 (20,40) 30 (20,30)
Thyroid disorder** 0.894 0.429 0.698 0.640
Yes 35 (20,N/A) 30 (30,30) 35 (30,N/A) 25 (20,N/A)
No 30 (20,40) 40 (30,53) 30 (20,40) 30 (20,30)
Smoking** 0.825 0.698 0.698 0.640
Yes 30 (30,30) 45 (30,N/A) 35 (30,N/A) 30 (30,30)
No 30 (20,40) 35 (30,50) 30 (20,40) 30 (20,30)

* Correlation Coefficient is significant at the 0.01 level (2-tailed). Statistical use: Spearman correlation
* ** Median and interquartile range (IQR). The IQR is the 25th to 75th percentile. Statistical use:
Mann-Whitney test Abbreviation: NRS = Numeric Rating Scale

M7 5 wansauduiusvestadeninuliniidudfgynisedfsonisiufsunlasidonsindoulmves
Indsuniionnislugianisinanuein1svassnwi 6 v gnuundseidiu multivariable analysis sgatia
multiple linear regression

Multivariable Ln Multivariable Ln Multivariable Ln
Outcomes (Forward flexion) (Internal rotation) (External rotation)
Factors Coef. (95% Cl) P-value Coef. (95% Cl) P-value Coef. (95% Cl) P-value
Duration of symptoms
< 3 months
0.281 0.420
> 3 months 0.151 0.002*
(-0.110,0.672) (0.171,0.669)
Diabetes mellitus
-0.427
Yes 0.043*
(-0.840,-0.014)
No

Coef. (95% Cl) = Coefficients (95% confident interval); * P value < 0.05 indicates statistical significance.
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anuTeNa
nanMsAnEeundsinuins$nwlsalia
fnAle Hydrodilatation with steroid via rotator
interval under ultrasound guidance dinavinlu
pmsthnluaanateesdiudfey (P value < 0.001)
wilunsAamueMIEUAWT 2 uay 6 Wowseu
Wigudumsnwilusfnued Yoong P uazatzs2 wu
TAedsvessyiulinanasegnedited fywuiy
TngnaannsAnelusfnues Yoong P LagAuss?
wansliduinaedevesseiuainisuinanadain
8.4 neuinynans wde 2.1 uag 1.9 Tunsfnniu
9137 2 dUavinay 4 Weundwirmanisny
a9 waznundnisleaulua (Oxford shoulder
score) Atundsisimansnefisnaedu 13.6 fou
Fakmans disndu 36.5 ludnisinauennsi 4
oy winlumsinwoundailifinnsussidiuna
MM33nw1ee Functional outcome agnalsAmuna
nnmsAnedeundeinnuinislvdanauaside
nsiedsulmvesdelnduiniusgieivoddy
(Pvalue < 0.001) vlrdwunlduindnisidaulvan
FumueatunsAnywes Yoong P uazanz 257
linuradradedaemdminiinansieainnis
Anwdoundiiuasluein
uaﬂmﬂum%mLﬂmwmﬂumiﬁﬂmaawm
uﬂumiﬁﬂmiwa Yoong P uazmnz®? 14
triamcinolone AW1A 40 Un. WINAULALAMNLAN
snefulundusinasinvesansinneglunsvi
Hydrodilatation with steroid via rotator interval
under ultrasound guidance Tun1s@AnwIdoUNST
Havsinaswiomun 15 wa. uilunsanwilag
Yoong P wavmmzldUSunmsuiianun 20 wa.
pendlsRmunanIs$neInMsAnSaundsiiu
TUSunaittesniuddldnanissnunfintuedis
HdvdAglazvinliuintosninluti9sewingyi
wnans Tuednnissnwlsalvafnaie Hydrodlala—
tion tWuuuu capsule- rupturlng ﬂa N152REN5UN
UiiwuﬂuﬁuamEJLLiamnﬂauﬂi ZAnn1swen
WANBBNYBY joint capsule WalsssiuazmeluTiui
WEINLAANISUENUANBBN ™ Fauanuided
aﬁuayu Capsule-rupturing hydrodialation
ﬁagﬂ%’umi&gﬁmmmﬁa FEUINITANYINUIT

Capsule- preserved hydrodialation naansyia
ﬂauﬂLLavﬂﬁWuV\Imsmmmaﬂwaﬂﬁuumm’m
deleuiu Capsule-rupturing hydrodialation
%dﬂ’]@ﬁ%ﬁummﬁmmﬂmi stretching contract-
ed tissue agamoLiesiliiAnnisveney
contracted tissue IﬁU’mﬁEijﬁ’lﬁf\]%LﬂﬂUﬁﬂﬁ
#1 improve flexibility ¥4 joint capsule Wana1n
‘ldeapsuLe preserved hydrodialation yilitaie
saamuummaamaalu intraarticular space
imumﬁuu aqNawﬂwmummiaﬂLaUVme']W E
Sofiansaniariade (Mean) Gumﬂimmmﬂwqm
Tun13v1 Capsule-preserved hydrodialation via
posterior GH joint recess fATluL 25.1 + 6.9
1a. diusunusdmiunii Capsule-preserved
hydrodialation via posterior GH joint recess
Aegauidsnaiuszansnmuazulaindery
Tnaazliiunneenfouszana 18 ua. s seivnavla
Fmsineluewaniiefumusnaiivyaly
N13911 hydrodilatation with steroid via RI

PNHANTANBIAAINaILanlfiuI
Hydrodilatation with steroid via RI under
ultrasound guidance Wuitmanisdususnwilsa
Inafniivaonsouaziiuszdnsnmds iiasein
vnlsonnsatudusnisinauennisluduni
7l 2 faglifestumssnydunisnisniniion
FlsanerunanionisSuuseniuedusniause
donduszeznaiuiu uazinanisis@unsa
MlalupdfingUlsuen agslsfnnuiieldngg
3msnmbEJT,iﬂl‘mammmﬂiuawﬁmwmamqmﬂﬁu
IUiLLﬂiiJmiE]E]ﬂma\‘iﬂ’lEJVlU’]UG]E]LUENi’J@JWAEJLW@
UIILNNBINTSLAYAATEULLIANVBINITS N6
wonanil Sifefsuques Hydrodilatation with
steroid g Rl Wlafieuiu posterior GH joint
recess 6N @11150YRARUTEAUAUAUUIN
Tugaswazyhinanislahetudosmndunisdn
manuniivesthe, indipeadiumuniath
‘mnamimmam'ﬂummamuﬁﬂiwﬂmu LaEeN9
mmsmlwa%aamimqqwiﬂumawmmmiu
iU subacromial bursa fiegflndrugstinate
$hw1 concomitant bursitis fisfniAnsufulsAlug
Anle (w2 52
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TunsAnedoundadinisussidudodu
Yasdefifuuliunssnusenanissnememaie
fone nanuinszezennislsn > 3 eufinndngn
ng Freezing stage (Pathologic findings WU Fibroplasia
and perivascular scar formation'®*?)

fnaduiussensiiufidgovesivasu exter-
nal rotation lénnTusgnaiitedfymeada fide
19 LﬂﬁauiﬂaiuLLua external rotation 1in D
nsiedeulmusniilasunansznunazidueinis
mmaumwwulﬂmlﬂiummaiiﬂlmam“ 17
maamaaaﬂUﬁuamamﬂmimﬂmmqﬂmuwmw
contracted and thickened CHL dniudnuee

nanesannusnnAunuazutadeddalug

lsnluadn Inedunumdraglunisdninnis
wasulmvesingluwy external rotationi .
9 sEnaiesesduazansi o Beriude
Inanunsdedlsimesiagltdansigriniinig
we8nunY CHL AU anterior joint capsule wag
st local corticosteroid concentration luu3tiay
e nmsdnenluednnuin GH joint corticoster-
oid injection Tuan4 earlier inflammatory stages
fiuszavsnmnssne Andiludasssessouniiil
ibrous contracture 1AW 2 gy Hydrodilatation
fuszansnmnsinwluszezudsgveslsalngsia
11nn3188 arpindunaingiaelsalvafad
91n15UIALNN WY earlier inflalmmatory stages
vilsldanunsanusenisanaisinludsunad
Wiewold® uay Hydrodilatation Snnsanansin
99 AT US NN NEILTILS IS UENE contracted
capsule usnalngandatusinldiAn physical
stress /i@ contracted capsule 91@NaYILALAR
stretching injury® agnslsAnudinis@nwinudn
Hydrodilatation ﬁwaﬁmjmamﬁaulmiuum
external rotation l@Andlewisuiu GH joint
corticosteroid injection lugaeszezusnuadlsa
vafn ualinuANLANAAINa1I I UTEUE AT
vadlsa® Fudufiiavlafiasinisnudeluly
DUIANDINISIUTI U UNARDUAUDIRBDNITI NI
3294 Hydrodilatation fiu GH joint corticosteroid
injection Inimnmunnsrevidelsiszminsdiedil
SY8YDINITLIAIUYINTEETUSNAUYITL UL RS

felselnafndilsnumusndeduinasd
Austnsedsulmzeslnauinniwazneu
aunssie ns¥nunldtesninguaedlii@uiun
$#31U> 8 Dimitri Pinheiro S LagAEinA1SANYA
\eUszfiudvsnavedlsaummuiunanauawes
FiaN133NINE ultrasound guided hydrodlsten5|on
mmamﬂmiﬂﬂmuwmwmU’;&ﬂmlmmmL‘U’]
wnuwEeTuinsevaueINsI B TiLEn
wazilonanduandudndnlavosnin® wulien
flunsdnndeundsinuilsaumnuiinansy
‘Wum'aﬂ1391auauawiamﬁﬂmﬁuﬂﬁé’ami
wndoulmvesdelwadingninuiulagnuing
N1y Forward flexion ﬁﬂ'ﬁzwuaé’mﬁﬁﬁlﬁ’ﬁm
V9ERA iidAnueIndensmsunalniideieu
GuaﬁiiﬂmemmawEnﬂim‘IsﬂMLLstﬂumUwEﬂ
vann I@EJmeLﬂuwammummmﬂmaaw
inniseedmarilishes coLLagen gLycosyL ation
ey cross-linking of coltagens 527U Te9vdana
FliAnnssiaidonisiedoulmvesdolnan
lnSE’
FasrinlunisAnudaundsiilgun

1. mauammwmLaaﬂmamiﬂﬂmaawm
ulmlm‘umim MRI Fadudefisnndiassy YU
awmnvaslsalradnudifnuenesnly Wy small
rotator cuff tears ¥3e labral lesions LHusu

2. gULLUUmiﬁﬂmﬁﬂuuwmiﬁﬂmé’awé’a
villaninsoauiuusnsinwsudldun ns
MmennUIUaLarlUTunNTuNIIeaNANAINILLE S
dotfioaitiu Tagldfinisdalusunsunisyin
meawdaimioufulufiaeynie egrsls
Anufinan1sinainensdUanii 2 wdavh
Wnanislunisineidaedaldladunisvin
MenmttnTandetiu nudnsinanissnm
mﬁuuamwuamﬂmiuwﬂiwsuamaumamm
Uae uaﬂmﬂummmmmﬂmmﬂiumsauaumi
Ugummuiﬂil,mimmiaaﬂmaqmmaﬂ@maaEJ'N
Aoiios

3. Lﬁaqmﬂsmwumﬁé’faiumsﬁﬂmﬁlﬁu
wuuiudayadounds Iskiinguaruay

q. mhamiﬂmmuuLmammmimﬁumuiﬂaLﬂm
Uﬂm”[,umqmsmmmmmaaﬂmw 6 ALVINLTY
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AURANSSNENSEEYED

5. TunnsAnenilaifinnsmsauseidiuauuds
Lssanamesndiousnuseunluafitingn
msmstinduilotidevasednmeiiies dio1aas
N¥NUINISUINATIUYIEALIY

6. \lasandeyailsnnnauiielsaluaanan
Mnfleiidvaissseslsn doyaiilduduos
ﬂa’]@Lﬂgauléjﬁ]’]ﬂﬂﬁﬁéﬂ’mﬁ’ﬁs%L’Jﬁ’]@?ﬂ’]i‘ﬂ@ﬂ
IsA (Duration of symptoms) lildusiugn 9014
dawanensuszdiutadefinssnudonanissnen

7. UUVUIAAIE1N (Sample size) Tuns
Anwndouiisuauliunnin msussidiutladeddl
nasensasuwlasiduvesdelwasuiisionnis
wiavhinan1sagesnisanedsedudunns
Uszfiudosdy

nsAnerdeundeiidunisAneiusnly
Uszindlveiinandamaianissnulsaluaine
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(Hydrodilatation with steroid via Rl under
ultrasound guidance) luaunamduiithauladu
agnadaun1sTnsAnwLAEIRU Hydrodilatation
with steroid via rotator interval under
ultrasound guidance Tu'gULLUUﬂ’l'iﬂnﬂaaﬂ?juLLUU

finguAuAs (randomized controlled trial) Tukd
7199 lawn MsiUSeuliieulsya@nsnmpanissnw
3¥%119 Hydrodilatation with steroid Av
Intra-articular steroid injection lagdin15vi1n1s
AATIERLUULUSNGY ( Subgroup analvsis )
[eUssiuauLAnAesEnIans3nee 2
ogutiuiinaegdlsssinnguiiefisreroinis
Tu95uS Ui UL RINST LT IMES, ANLILANANS
YBINANITINEITZUIN low dose (20 me) AU high
dose (40 mg) 404 steroids Tun15vi1 Hydrodilatation
with via Rl, Nau8sauuana1euesUsinalunis
911 Hydrodilatation with steroid via RI under
ultrasound guidance HAN1TINYN Hudu
unasy

nsAnufoundsiiluandiifiuinnsanaie
soeduazanssioveneidoviudelndinums
Joslsimesinglddansienniiniedinaantan
waruyfidonsndoulmvesdolvdunduld
pgefidudAgneana Wiunasingl uavaunse
yvinamsildluusunglasuon nisinwilsalva
dndewmadaisadunidumadeniiunaulsly
ns¥nulsaluain wenanitasefituuild
nsznudefidedelnandsldsunssnuniildlunis
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