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Abstract

Background & Aims: Tendinopathy is defined as an overuse injury that is histologically Keywords
associated with tenocyte proliferation, collagen fiber degradation, and increased non- Ultrasonography,
collagen matrix, fluid accumulation between fibers, capillary proliferation, and calcification. .

Early diagnosis of tendinopathy is important in order to prevent severe tendon damage or Biceps tendon,

even rupture. Tendinopathies, especially of the shoulder tendons, are common in

hemodialysis patients due to loss of tendon elasticity and weakening of the structures, uremic

toxins, accumulation of P2-microglubolin and malnutrition.  Tendon rupture is a Chronic hemodialysis

complication of several disorders including chronic kidney disease and hemodialysis,

systemic lupus erythematosus, gout, rheumatoid arthritis, diabetes mellitus, obesity and

trauma. Bone changes and soft tissue calcification, spontaneous tendon rupture are some of

the factors that can increase tendon thickness in chronic kidney disease patients. The tendons

most affected are the quadriceps tendon, the patella tendon, and the Achilles tendon. There

has also been a rare case of abdominal muscle tendon in a hemodialysis patient. Secondary

hyperparathyroidism is an important factor in tendon rupture. In all patients with elevated

Parathyroid hormone (PTH) levels, the risk of spontaneous tendon rupture increases, and

there is also an increase in this risk in patients treated with quinolones and steroids. Although

magnetic resonance imaging (MRI) and computerized tomography (CT) scan are the main

?agnosqc methods for assessing . joint .and surrounding joint pathology worldwide, Received: 08/10/2021
iagnostic ultrasound has become increasingly used to assess musculoskeletal structure.

Ultrasonography (US) is used to evaluate the superficial tendons and ligaments that attach to Published: 26/02/2022

the joint. The device can detect the presence and features of joint fibrosis, bursae or joint

cysts, and can also detect abnormal structures in the joints. Ultrasonography is an effective,

inexpensive imaging modality in the evaluation of tendons and is an affordable way to

diagnose tendon lesions, especially in dialysis patients. Ultrasonography has been shown to

be a successful imaging modality for diagnosis of tendinopathies of shoulder. Early

diagnosis of tendinopathies and conservative treatment are essential to prevent severe tendon

damage or even rupture. Changes in tissue elasticity can be detected by USE before being

detected on B-mode ultrasonography. Elastography methods use changes in soft tissue

elasticity as a result of specific pathological or physiological processes. For example, many

solid tumors are mechanically different from the surrounding healthy tissue. Also, fibrosis

associated with chronic liver disease makes liver tissue harder than normal tissue. In this

way, elasticity methods can be used to distinguish involved tissues from natural tissue for

diagnostic applications. In recent years, this method has been used to evaluate liver fibrosis

or to characterize breast lesions. Ultrasound elasticity test can provide more complete

Supraspinatus tendon,
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information about tissue hardness along with other measured parameters In some studies,
tendon ultrasound showed the presence of calcified tissue and increased tendon thickness,
which was positively correlated with parathyroid hormone level and duration of dialysis.
This correlation was more significant with the increase of parathyroid hormone. Studies
show a significant increase in the thickness of the supraspinatus tendon, biceps tendon,
triceps tendon and sub scapular tendon in hemodialysis patients. Therefore, the aim of this
study was to evaluate the ultrasound findings of biceps and supraspinatus tendons in chronic
hemodialysis patients compared to non-dialysis patients.

Methods: The present study was performed as a case-control study in hemodialysis patients
referred to Rasoul Akram Hospital, Tehran. Inclusion criteria included advanced renal failure
and regular hemodialysis for at least 6 months three times a week for 4 hours per session.
The control group was selected from healthy volunteers.

This study was approved with the ethics ID IR.IUMS.FMD.REC.1399.355. First, written
consent was obtained from the individuals to enter the study. After obtaining written patient
consent, complete patient history and laboratory data (CBC performed on Cell Dyn 1700;
serum BUN and creatinine, serum calcium, serum phosphate (PO4), performed with
BioLis241 autoanalyzer and stable PTH level Or iPTH was measured on ELISA kits
developed by GenWay Biotech.The sonographic evaluation was performed by an
experienced rheumatologist using a supersonic device with a linear probe at a frequency of
5.5-7 MHz. The use of ultrasonography due to the high accuracy in the diagnosis of various
tendon disorders is either incomplete or complete. The presence of focal or diffuse
heterogeneity in tissues with the presence of hypoechogenicity foci, swelling, and
calcification in the tendon sheath or soft tissues around the tendon, irregular tendon margins,
and fluid accumulation were among the sonographic findings. The data were collected in a
checklist designed by the researcher based on the variables and evaluations performed.

Data were analyzed using SPSS version 22. First, the variables were tested using the
Kolmogorov-Smirnov criterion. Quantitative data were expressed as mean + standard
deviation and qualitative data were expressed as frequency and percentage. Significance
level was determined at P <0.05.

Results: During the study period, 60 people (30 dialysis patients as a patient group and 30
healthy individuals as a control group) who met the inclusion criteria were included in the
study. There was no statistically significant difference between the studied groups in terms of
age, weight and body mass index. The cross-sectional area of the supraspinatus tendon on the
right side was significantly higher in patients than in healthy individuals. The mean
elastography of the left biceps tendon in patients was significantly higher than healthy
individuals. This parameter was not different in the supraspinatus tendon. There was no
statistically significant difference between different levels of PTH and tendon thickness and
cross sectional area. In the present study, the elastographic indices of right and left biceps
and supraspinatus tendons were not statistically significant in almost all parts of the tendons
of patient group in comparison with healthy group. This finding confirms the effect of the
other factors on the elasticity of the tendon along with its thickness and cross sectional area.
In the study of correlation between elastography of biceps and supraspinatus tendons with
age, PTH and tendon thickness, it was found that there is no statistically significant
relationship between the mentioned variables and elastography.

Conclusion: In the present study, ultrasound indices of different parts of biceps and
supraspinatus tendons of the right and left shoulders of patients and control group were
compared with each other. Although it was not statistically significant in most cases, these
indicators were generally higher in patients than healthy individuals. Findings of the present
study showed that in the patient group, the thickness and cross-sectional area of the right
supraspinatus was higher than the control group. Evaluation of ultrasonographic indices did
not show a significant change in tendon elasticity in dialysis patients compared to healthy
individuals.

Conflicts of interest: None
Funding: None

[ DOR: 20.1001.1.22287043.1400.28.12.9.5]

Cite this article as:
Karimi Baba Ahmadi N, Kianmehr N, Ramim T, Samimagham H, Samei A. Ultrasonic Examination of Biceps
and Supraspinatus Tendons in Patients with Chronic Hemodialysis, Referring to Rasoul Akram Hospital in

Tehran. Razi J Med Sci. 2021;28(12):195-205.

*This work is published under CC BY-NC-SA 3.0 licence.

Y4y

VEe il Y osled YA 095 5jl) 1Sibj egle alan http:/rjms.iums.ac.ir


https://dorl.net/dor/20.1001.1.22287043.1400.28.12.9.5
http://rjms.iums.ac.ir/article-1-6538-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-07-17 ]

[ DOR: 20.1001.1.22287043.1400.28.12.9.5]

Ol a3 (6590 4 Bl W5 )ke oliws cal sblse
Lig s s=8ly ) ppgmai oUls 5 y5obsS (o)
Gl ppgal So L assge ojll o] Jom <8
sawslie g ans plol |y Jlai 5,90 (Seogill jLSLu
Ll azgi L.V ) amos plxl |y o LS glazsly
oAbl ) p Son Ly pol aslllae o SIS gigu
3 gl g g e b (9l Sigul 4l
Ol L dslie 13 (o5 (g5l 0500 ol )lans

A el g 5lbo e

SLETD

Ohlem o plodl (gaali-o g0 iy, 4y axlllas
Jlloo ozl 1o sl oges G d oS dex e
Jews 59 () 51 Jgmsy Sy (3501 s Lo
35— O)lie dalllas 45 0959 lo lars Lol oy QA
3 (ESRD) (g5 I5" a8 i (ol )b (55lom 40 D01 35
POk aw Sygo aole F Pl gl plate jlboges
Solow 9979 Djge ;o el Fadl> s 0 5 aie
sl eagiles) co T aile Seats e
@alS o)l ode (le 4 Sooletucen joiley )
TB (5 ke 5 gl (Soass 5 (LS slog 5

2l )b 4 de ol 8l (gualls -5 90 axlllas ol yo
it e 5JLs0508 oo &S (ESRD) (58 aib iy
7 g atis ;0 L aw Syse ol £ Sl sl
=390 Sl lew s oy o celw § ad>
() ST Jsmwy Sloys e8ige] liw lo Sloyo
I FENOIN [N IV
025 o0 o8 s Ils hle 09,5 50 5 Wsdise
Wigd oo JyS 09,5 8y clbgls pll Sl (pizeen
D54 Lol ya alae oyl
% awlb IRIUMS.FMD.REC.1399.355

saabiu L, aalllae 4 59,5 Cgm o131 51 oz
Ohlom (=58 ol 32l am ol a8 5 (5
CBC) ol tles] sloosls 5 o lons JalS Jlog 5
s BUN 1555 o oLl Cell Dyn 1700 ,_ a_s
L a5 (PO o Sland e pos oS e o (]S
PTH ol mlaas g oy plonil BioLis241 3061551
GenWay Ly 45 1Yl gloceS 55, » iPTH L
sy A 6 S eslasil wiloas aisL Biotech

hen g o lbl co2)S Ls

doddo

Do 00l 31 36 o] S fsie 4 Sty
L bidzdl Lo slas cowl ol oy yu5 0o
ol OIS e e B lalms S gl idg
Casl ol y0 (y50ilSihndS 5 (S g (3l yids
plzxl by Sbgiga b sl Smog) a2 .(V-Y)
s glace] Sl 6ySin caxr ules glapbse
Sl 0 ) el 90 O SHb = b gl
Ohlew yo a8 cnl job ds)le G (g095udg> gl
oealS ) e cdled ol 4 g ool F) (63dbo
WS bl o IS jsbay caxsy (pl 020
Sl o) e aile oy S i
S e ol ) eogileg; o )T e Spatnns
395 48, 55 Sl KuSs e300 ) (Sl g b
gl jo el ol &g o a (G355 4y
3 Achilles femoris quadriceps) (5 0a—iS Jos
el (e 36 ()b (F) weo 00 &, OLL (590l
30 Ol Ly o yga il jo gl 50 &l s 4y
=l L 05 00l G gl & o] Kiwgn
Ohlem )3 G895 4 995 9l Sb B3k Jl>
sgms o 5bs loy St sl OS] £ 9,550 ¢ 0y
oS 5 ged Goadlal (L 1Ibs s
00 o) Jole 4355 sty 1, et 5 S
(V) aiwe ol 053 a4 055 5L g o906 ans
38 5995b o] an Sl 1 Sew 45 (6,500 elge
3o e @iyt e S ol & Yiee ol
Sl Sgm il g by wlgSs g8 By as
QLAY GglgaS 9)9ls

5 (MRI) oiboline (ilss;) (5,00 0 2 5a a2 )5
) = ol pais sl s, 5 Sl CT
ool Glo polp )3 Jake SlLbI g Jaie s39l5L
Gl b Dbl )3 (asas (B S gigw Ll
SIS P Sl 03,5 oy (S98lg, 00,15 (Dlas
@bl 5 (ol slag il (255l sl (US)
s () g g0 oolaiv] Cunl fate 4y Jals aS
L oy e shate 59,03 Slo (Shs 9 s9a> Sl o
aSlgl oo aizmed g dad lis 1) lade slacwnS
b yase is Jeolae o) bl s LSl


https://dorl.net/dor/20.1001.1.22287043.1400.28.12.9.5
http://rjms.iums.ac.ir/article-1-6538-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-07-17 ]

[ DOR: 20.1001.1.22287043.1400.28.12.9.5]

ibagen ohlaw 3 gilispllingn 5 o (b (93l Sigul gl (sladibl (o)

.‘-\.‘i’ ('J.‘oo 5

oaisly
Jo—) Ol Lo & oS anxlye ol leny 50 |
asllae glpm ool a3 lai o ey Sae yo 6]
9ol 09,5 Olgie 4 65dls Sl Yo) i3 7o slaws
Lol s Ghlo a5 (S 09,5 lyie a4l 03 Y
Ol dnlie . iuls axdllas o )lg Wog axllas 4y 04,9
plosl anlllas 9550 09,5 90 50 L3 alise sla Ll
5 09 o 5l addllas 550 (Slog S 0ms S
5o 0lad gl gxe (g Lol B! Suy eogi el
3 ool g 90l ahaie gl pol> asllla
5o alin 055 3l YL (g lo gime O ygar conl,y aills
Sl 09l B15 sVl sla asls 1o 09 plle o 3
33 g Olhlew (i ol IS 58 o g
Ly o 9,5 5o loesily sl Jp cbls 3525 ol
cblad gyl e (gLl BB (Il of 8l 0g )8
Ao a sl pl (F-) Gl ooz g A-) sl IS0)
SIS 50 el sl o K00 saie Jalge J...,L,

20

n .

o3l L g oy S jelgileg) Lawgs S3I S gigm
=Y/ 8,3 L linear g, L supersonic oKiws
A dgd e dalllae ol a0 )F sl 5,al e Y
g2 gl pgu 5 G b slagygnil

YL cds Jdo a8l S eial gl 5l eolazul
O gm0 Ao 4> alize Sl OS] ja e i
spa b ol o janie b JUg (cnSls e 092
BUL )0 gmslSetnndS g 055 (55 Tgn Sy glS
o3 il (59l bl o slail b opsls
lea 8L 5l Sl wle aoz ¢yg0 1l gloa il
b cad S50 00,0l slaools g Sl S gigu
sbagly)l g Lo pite bl p Siagy Lwgi oad
WA 6)516"".' w0l plel

YY a5 SPSS jl ooliiwl b Wosls s s Lo/ 1JUT
L Loyt ot aitd 51,5 Joloss 5 4035 9,50
Sila;l 8,90 gi e 3g,5 50lsS Lire 5l oolazul
TSl Ohgo a5 slrosls acd 5 )8
ol Sygo 4 a8 slrosls g (SD) jLse 8l il
P< /o0 1o sylommn s . ai0ls (s ony0 g

E Right Biceps (mm2)
M Left Biceps (mm2)

STy

Case

Groups

Control

aolllas 3,90 (sloog)S s 1 s (Sl (19 oo o (Sio iy - ) SIS
dalllas 3)90 (6l2og)S o py dalllan ) s (5L (19336 o prdans (1 Sile @ojo5 — ) Jgu>

ol 5 adllas 390 cln 09,5
g e
m=v) =)

P=</¥F- N [oYEYHNL O AVATYNF
P=-I8YA N NYEYIAS AN R Y55

o S 98 glatie s

(@20 2o (e ) ol e 5L 190
(e o o ) w2 e b 0906

b b S a5 ly e /00 | 2eS P-value sue liie i odlizal INndependent Samples Test 05 ;|

VEe il Y osled YA 095 5jl) 1Sibj egle alan

http://rjms.iums.ac.ir



https://dorl.net/dor/20.1001.1.22287043.1400.28.12.9.5
http://rjms.iums.ac.ir/article-1-6538-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-07-17 ]

[ DOR: 20.1001.1.22287043.1400.28.12.9.5]

hen g o lbl co2)S Ls

W Right Sopraspinatous (mm2)
[CLeft Sopraspinatous (mm2)

=

@

@

Case Control

Groups

adlas 3y50 (saog)S conss p (giliamllpguw (198 (S50 dalie (Sils o5~ S0

aslllan 590 (slmog )5 oy aalllan )3 (pogilill pgw (9l ob)e alaiio (WSSl e~V Jgua

bl Ul aolllas 350 Lo 09)S o5ilipell g 930 (25 glake
L o
(n:\".) (n:\".)

P=-130 V[-FE a0 VIMNEAXY  (mye oo oo ) Conly uailigull g o906
b b, S a0 ly e +/00 ) a8 o sae e 3 edlizel INdependent Samples Test .51 ;)

Right Biceps Elastageraphy

500 052 (KPa) Mean
Left Biceps Elastogsraphy
(KPa) Mean
| 4
400
1 2
o o
11
el
300 |
200 |

100 |

] —

11 R

Case Control

Groups

aolllas 350 (loog)S o> 2 adllas 13 oS €8 1 o3l Ciliss (gl Cagi )3 s (5 986 (B g (:Sile o T S5

g pdlo o3 SVL gols e o b gl 5 o b 9l (315 Y

bls,las o058 jasin 90l cwls ¢ PTH

G Leas 158 gla it Gl (sl —ine g )ll

Sl sl glogals bl adlllas )5 90l (ose hale 3l dp2g (SIS e
5 o b= oot e dide glace 8 laie 4 hlen o Sy Caes 50 (ugiligeull g

Yoo

http:/rjms.iums.ac.ir VLl OY bl YA o)ss 15jl) g Suibjs glealan



https://dorl.net/dor/20.1001.1.22287043.1400.28.12.9.5
http://rjms.iums.ac.ir/article-1-6538-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-07-17 ]

[ DOR: 20.1001.1.22287043.1400.28.12.9.5]

$3bdgen hlen 33 ogliallpgn g e b g0 Sigulydgl laslly (o)

ailllan 590 (slmog )8 Cuns pr 0aiiS 8 b o Bl Ciliie (slacug 1> (o b 98U (B S gYl (1Sike @iy - Jgua

bl 5l

p=+/5-Y
p=+/¥+a
P=+/¥A\
p=-/-x-
p=+/-0v
p=+/-¥\

adllas 350 (5l 09,5 o L 9l GBS gyl
ol 31,8l Olylews
(n=¥+) (n=x+)
VoSIFY £ VE/EY WHEY £)1V/a- Jsl cugs Cal,y
AB/55 £ A5/ Y WWY/AY £ VV0/FA pod Cugs
Vey/-\ 2 aafss IYO/VY £ 1))/ eSle
AVIYE £ OV/VY AV/-A £ NV/YE Jsl cugs e
YoIbY £ OA/SY VVV/BY £ AY/AQ pod Cugs
YAIFY £ ¥a/a8 RAVAGE AU oeSile

400

200

b b8 s ) s xe +/+0 ] eS o sae lide .5 odlizul INdependent Samples Test 05 ;|

Right Sopraspinatous

05 Elastogeraphy (KPa) Mean
28 .

o DLeﬁ Sopraspinatous

o Elastogeraphy (KPa) Mean

1 1 B

Case

Control

Groups

addllan 3)50 (loog)S cunss  asdllae 3 oS 8 b 33l Cilises slacug 13 (wgiliaellpgw 98 (B g (1Sl @i —F JSUS

addlla 3)50 (Slnog)S s adlllas )3 ouiiS’ 8 1 o Bl Calises (slacugs ) gl pgw (el (B S g (5 SKke @5 - Jose

&l U1

p=-/-¥Y
P=+IYAY
p=-I%5-
=107\
p=-IVa-
p=-/vV¥

adllae 3)90 sl 095 oo glsall g (956 (315 gVl

Lo o181 obles

(n=v-) (n=v-)
YVO/FA £ Y+3/0A VAY/V- £103/7% Jsl cag o,
VEVIEY £ \¥a/VE YYAIM £ 12)/v¥ po> Cugi
VAV/DY £ AYF/VA VAS/Y+ £ \SV/5Y oSike
YAO/WY £ YV -/a¥ VES[Y £ YY/NY Jsl cusp e
VAR/DF £ VOAIVY YOA/S+ £ \A3/¥F ps> Cugs
YoV/Y £ VAV VEY/YN £ Y-¥/5A oSk

b b8 s ) s xe +/+0 ] eS o aae lide .5 odlizul INdependent Samples Test 05 ;|

g el o311 YL (g ls e Hlado o Ghley L S35 09,5 5 Olilew o 9 Sy (uglill g
Sgm pllw ol 8151 is (gl gme ol 4 ol les Ol ST (Hg amid sams o)lge el jo (g5l s

Sg—=>9g L}“’ﬁ’L‘""’-""H)’ﬁ“’ u}d...ﬁl.: Sy 4O &JjLﬂ) u_:‘ SOg ).:YL: pJLM: o|)s| )l u‘)LM 05; 5o La)u&l.w
Yo
VEer il Y o)lad YA o5 15jl) 15Saisja ogle alan http://rjms.iums.ac.ir


https://dorl.net/dor/20.1001.1.22287043.1400.28.12.9.5
http://rjms.iums.ac.ir/article-1-6538-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-07-17 ]

[ DOR: 20.1001.1.22287043.1400.28.12.9.5 ]

hen g o lbl co2)S Ls

E Right Biceps (mm2)
W L=t Biceps (mm2)

0-150 150-300
PTHgroup

=300

e ol cuns p Co g Cunly G 5L (1980 glae o (1:SSke e —0 JSW

PTH

M Right Sopraspinatous (mm2)
W Left Sopraspinatous (mm2)

12 26
o
0
e !
0-150 150-200 >300
PTHgroup

PTH Gilio zglaw s 2 ogilipll g 09856 (000 alalie (:Sola g5 =5 S5

Right Biceps Elastogeraphy
BED) Niean

Left Biceps Elastageraphy (KPa)
Bican

400
" 29
o o
300
200
100 * *
0
0-150 150-300 =300
PTHgroup

PTH Gilisee zghs s 5 adllas 53 048 8 55 3131 Giliseo (sl Cagi 5 o 2l 955 L3 Ssza¥l 5uSke o —V JSid

Aol Cewd 4 GlamS i ol addllas o aSI
599l s iol38l asT cwl oas ools lis Koo
) Sl (ol 2 90 95k el (soummslis
PJJLAM’ Pt f’)fBS“ AR FARRF W duogs 03

(S

http://rjms.iums.ac.ir

S epp S8l HgrlSebndS g (Slgteiul Sl is

5 aS wiws Jlgs dax 5l layguil 095 4 095
099l Cwlbs iolisl el wilgi oo ESRD (Lo
ol (V)) L,Lee 5 Brountzos aslllae o .05
Gl L ol Bl )o s sre ol (el Cualies
29 s = eSS Yo > geygihl (h9ey90
S SBn 03y oy il e 1 0,550 100>

VLl OY bl YA o)ss 15jl) g Suibjs glealan


https://dorl.net/dor/20.1001.1.22287043.1400.28.12.9.5
http://rjms.iums.ac.ir/article-1-6538-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-07-17 ]

[ DOR: 20.1001.1.22287043.1400.28.12.9.5]

$3bdgen hlen 33 ogliallpgn g e b g0 Sigulydgl laslly (o)

80O

600

=]

Right Sopraspinatous

s .Elaslugewaphy (KPa) Mean

.Leﬁ Sopraspinatous
Elastogeraphy (KPa) Mean

il

0-150 150-300
PTHgroup

=300

PTH Ciliseo pobaw s p dslllas )3 08 8 15 )il cilisee cla cugi )3 wgilivsll g 956 (31, 500¥] 55ke ojgi —A S5

sl Glp e Gla e o g Al axwg g0 @
] 4_._9; )|)J oolai_wl S0 uSl; LSW )‘ LSAS
py 8l Al Ol sy 51 (S5 Yl sla b,
P (Seisdsd b Sossleily slaanl b ans o
S b (Jlo Glg—e amy (V) oS o ool
e slacdl ) (Sl ©)50 4 Solid sloj5es8
o by e 9y (eizpen s Sglie 995 Slb|
A5 Ll a5 wigd oo el (guuS (poie slags Lo b
i Olesies ooy onl 4 sl reb S8l l es
3= e slecdl nles sl atta¥l sla s,
.OJS ool ks.a.,\M GLDQJ.U[S 6‘).; @-\.&-‘a MBL:
398 2ll Hskiie 4 g, cnl 5l e Jlo wiz o
o0 oolitisl iy Slals 43,8 Slasin | oS
);Lm )LJ.S L u_‘)l.) Gor_w Sy—n 4O Lgfd—"lg

() wled &) oo (6,50 5l0sl gla el b
09956 (S5h 5 Shsisasl alexr jllacysail o]
5 o=l ol SO lge an Sbgpas (F) ol
L molids <8l jlas 5l as” csl ouls (o p25 OVeruse
Gl OPLS 728 055 dalimgs (galyids n
a5 Sl ol o (9rlSeinndS 5 (S g Gommliidsn
099 viscoelastic plgs &l yss wilys oo Son
(V=0) oS sloul casl 35 poio QT » USE o a5,

VEe il Y osled YA 095 5jl) 1Sibj egle alan

Y.o¥

G o de 8L Bua b aS (6,500 b (o
Jlogen L yle,o < ESRD (liles jo a3l
Sg—2g odidd s 50l Bl T g 00 T sl
L aS o 9l Cwles il g aads slacél
Clly St (Siwaen Lo by Do 9 PTH glaws
50 ily Sletran jol> asdllas gl b aJl.(VY)
s PTH zaws sl (6,10 cro (Kinr ol aslllas
S y5asl ahats mhaw g culbrs b 5dbs ey Guw
W EBS 92 g (wgiliesll g 9 G 5L

Saxie OS] 3l as e SO laie 4y auil (SL
gy Glladges 9 4 S e 55l alox |
it 45 2lapgusl Sl Log i g (Sla s
(o (§0l5 S 505 5 o e s oo 1) oo
D3 3550 S eizmen e (590l 9 My (guils
30gen e ;0 o0 O (y9aili 050 4o H0b
adox 5l an gl e ade il s el onls 158
Shlonr olad )0 Zul 5l (Tl )0 moe Jelse
.0)‘0 g9 cdimd d.ajj).«.w‘ 9 Q?J}“"S

59955 S (USE) 31,5 sVl gl 2
o9y ol (V) al 0ols sy VAR ans o )L ol

http://rjms.iums.ac.ir



https://dorl.net/dor/20.1001.1.22287043.1400.28.12.9.5
http://rjms.iums.ac.ir/article-1-6538-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-07-17 ]

[ DOR: 20.1001.1.22287043.1400.28.12.9.5]

Sl sl ghie gl g cwld olilo 055 0 a5
099t bt mh (s JLeSs Gz g Sl g
909 JFS 09,8 5l YL Cesly Gugilionsll g
=P JB s simsplad S gVl gla sl
ao o $3Is (e 5o (gl Al o

YV 3,3

References

1. Aubry S, Nueffer JP, Tanter M, Becce F, Vidal
C, Michel F. Viscoelasticity in  Achilles
tendonopathy: quantitative assessment by using real-
time shear-wave elastography. Radiology.
2015;274(3):821-9.

2. Maffulli N, Kenward MG, Testa V, Capasso G,
Regine R, King JB. Clinical diagnosis of Achilles
tendinopathy with tendinosis. Clin J Sport Med.
2003;13(1):11-5.

3. Khoury V, Cardinal E. “Tenomalacia” a new
sonographic sign of tendinopathy? Eur Radiol.
2009;19(1):144.

4. Hsiao MY, Chen YC, Lin CY, Chen W-S, Wang
T-G. Reduced patellar tendon elasticity with aging: in
vivo assessment by shear wave elastography.
Ultrasound Med Biol. 2015;41(11):2899-905.

5. De Zordo T, Fink C, Feuchtner GM, Smekal V,
Reindl M, Klauser AS. Real-time sonoelastography
findings in healthy Achilles tendons. Am J
Roentgenol. 2009;193(2):W134-W8.

6. Ilan DI, Tejwani N, Keschner M, Leibman M.
Quadriceps tendon rupture. J Am Acad Orthopaed
Surg. 2003;11(3):192-200.

7. Thaunat M, Gaudin P, Naret C, Beaufils P,
Thaunat O. Role of secondary hyperparathyroidism
in spontaneous rupture of the quadriceps tendon
complicating chronic renal failure. Rheumatology.
2006;45(2):234-5.

8. Palmer S, Birks C, Dunbar J, Walker R.
Simultaneous multiple tendon ruptures complicating
a seizure in a haemodialysis patient: Case Report.
Nephrology. 2004;9(5):262-4.

9. Tsourvakas S, Gouvalas K, Gimtsas C, Tsianas
N, Founta P, Ameridis N. Bilateral and simultaneous
rupture of the triceps tendons in chronic renal failure
and secondary hyperparathyroidism. Arch Orthopaed
Trauma Surg. 2004;124(4):278-80.

10. Chew K, Stevens KJ, Wang TG, Fredericson M,
Lew HL. Introduction to diagnostic musculoskeletal
ultrasound: part 2: examination of the lower limb.
Am J Physic Med Rehabil. 2008;87(3):238-48.

11. Brountzos E, Syrgiannis K, Panagiotou I,
Nikolaos K, Kalogeropoulou S, Balanika A, et al.
Ultrasonographic alterations in Achilles tendon in

http://rjms.iums.ac.ir

hen g o lbl co2)S Ls

slaple,s plil ba Sl gigasl slSmog) aseis
Db locawl 5l g X iy g conservative
oSl 5l B o iles oo sl a WYl
(A=) 598 00l a5 USE
bl b a o o ol LS g Teefey aslas o
0995l 50 e e Vol pin GBS e cules
5 (i 9 osbee F) G L 090l (orbo o8
3 9Slamd Sl i g A Gls £ g 0 0wl
Al 00l e S slacals g 0Sgids Ol uye

S22 9 eiballngw 099l (oond (5L Lo 4w
OF) 5280 g,V aulSasl s 9006 5L il

5995l Cwlbs 3o ), Ken ¢ Barisic asllas ;o
2 o S 99l St a8 egilin il
Ay e oyt gl locadle 5l ol Lo
Code i $lls Oliler 5o polie cnl izres
Solal gl g s Wl ol )31 L aslie o
g bade Glhlan Gl GeralSeinndS 5o (5 o ixe
O0) clilds o9y Hlocede e

J=B o pedes 1 o) Ken g Bottor aslllae o
S oYl Ol (gliulngw )3 (29
3929 S lbdgen (e )3 Cunl) s b g
AOY) cusls

b s Sy sl sl il adlles s
ples po Loyt ooz 5 ol ogilinaillygm 5 o
S s o8l 05,5 b o 03,5 55 nieans
Jolse 30 wge aidly ol clas (s o ime s )be]
5 Sl LS 5o ygasl a5 oal S
o (ot 5 ol ] o bk o
(oo b giloallng 5 b el (SIS gVl
L) 4 0o, (asie 900l calieis  PTH
ool , 53 sl e oo (5 )l c—ine (5,
S, 05 (S35 gyl

Sls ylias andllas 5l ol s 4 slaassl colys jo

VP il Y osled YA oy55 15il) 1aSabjs oglealan


https://dorl.net/dor/20.1001.1.22287043.1400.28.12.9.5
http://rjms.iums.ac.ir/article-1-6538-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-07-17 ]

[ DOR: 20.1001.1.22287043.1400.28.12.9.5]

relation to parathormone in chronic hemodialysis
patients. J Nephrol. 2009;22(4):476-83.

12. Botter LA, Barbosa ABR, Sicca JA, George O.
Ultrasonography evaluation of tendon thickness in
hemodialysis patients. Einstein. 2006;4:303-8.

13. Sharlene A. Teefey . Shoulder sonography: why
do we do it? J Ultrasound Med. 2012;31:1325-1331.

14. Igor Barisic, Dragan Ljuti, Stipan Jankovi,
Tonko Vlak, Snje’ana Tomi, Slaven Koki and
Marinko Erceg. Relevant Sonographic Parameters of
a Painful Shoulder in Symptomatic Dialyzed Patients
versus Asymptomatic Dialyzed and Healthy
Volunteers. Coll Antropol. 2006;2:313-318.

hen g o lbl co2)S Ls


https://dorl.net/dor/20.1001.1.22287043.1400.28.12.9.5
http://rjms.iums.ac.ir/article-1-6538-en.html
http://www.tcpdf.org

