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Clinical Outcomes After Arthroscopic Double-Row Rotator Cuff Repair and
Evaluation of Cuff Integrity by CT Arthrography

ChrisH. Jo, M .D., Je-Kyoon Kim, M.D., Kang-Sup Yoon, M.D., Ji-Ho Lee, M .D.,
Seung-Baek Kang, M.D., Jae-Hyup Lee, M .D., Hyuk-Soo Han, M .D., Seung-Whan Rhee, M .D.

Department of Orthopedic Surgery, Seoul National University Boramae Hospital, Seoul, Korea

Purpose: Our goal for this study was to prospectively evaluate the functional & structural outcomes, by
means of CT arthroscopy, of arthroscopic double-row fixation for treating rotator cuff tear. We also
attempted to determine the variants that affect the functional & structural outcomes.

Materials and Methods: Twenty seven consecutive patients underwent arthroscopic rotator cuff repair
with double-row fixation. The average age at the time of the operation was fifty six years. The preopera-
tive and postoperative examinations consisted of determining the Constant score, the score for the visual
analogue scale for pain, the UCLA score, the American Shoulder and Elbow Surgeons (ASES) score, as
well as a full physical examination of the shoulder. Preoperative MR arthrography was used to evaluate
the integrity and atrophy of the rotator cuff. We measured the intraoperative tear size in the sagittal and
coronal planes. Postoperative CT arthrography was used at one year postoperatively to evaluate the
integrity and atrophy of the repaired tendons and muscles.

Results: Preoperative MR arthrography revealed an average 29.22 mm tear size in the sagittal plane and
an average 22.72 mm tear size in the coronal plane. Twelve cases of supraspinatus muscle atrophy and
two cases of infraspinatus atrophy were observed on the preoperative MR arthrography. The average clin-
ical outcome scores al significantly improved at the time of follow-up. At a mean of one year postopera-
tively, CT arthrography revealed 48.1% of the shoulders had healed, 11.1% showed incomplete healing
and 40.7% showed retear of the repaired tendon.

Conclusion: Arthroscopic double-row repair can result in improved clinical outcomes and good patient
satisfaction. However, the problems about how to enhance healing of the repaired tendon still remain.

Key Words: Shoulder, Rotator cuff tear, Arthroscopic double row fixation, CT arthrography
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1. A+ et

2004 7T€RE 2005\ 129704 AN g =
w744 28 ndes AP 6499 A &
B g2 ol & A A IW Y 2d=S A6t

(X H 12 3 A 2 2 —

I, e 5 1d ol FA B ke |vE 29 =
dEe AP 2789 EAE dde® Sl @
Zke] AgulE |z 118, 7k 168 1em e Al &
Aol it A" 5TA 41~T2A)R & A S8

e A I3 AEEZA American Shoulder and
Elbow Surgeons (ASES) <4, Constant <,
University of Califormia at Los Angeles
(UCLA) #4. DASH A&, @& d3d A
(Simple Shoulder Test), Visual Analogue Scale
(VAS) of Pain (0~10 scale)S 2301 & %
o A AxE 7] AAF 9o Visual Analogue
Scale (VAS) of Satisfaction (0~100 scale)2 F
7hetatt.

Fe A A7 3H GF 2de=e MY Tl
parasagittal viewel A2 S7d,
Ash2e] A5 A=E FHAe, ol A= Al
oF A7z Fo] v FHA= onA] F P 9=
olu]R]elA PACSPLUS viewer ver 3.0.0.22 X271

Fig. 1. Preoperative measurements of atrophy of rotator cuff (A) The most lateral image on which the scapular spine
isin contact with the rest of the scapula was chosen as reference section. Areas were obtained using ROI (regions of
interest) determined by the contours of the supraspinatus, infraspinatus & teres minor, and subscapularis muscles.

(B) Measurements of the area of the supraspinatus fossa.
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Fig. 2. Evaluation of cuff integrity by 1-year post-operative computed tomography arthrogrphy (A) 1-year post-oper-
ative computed tomography arthrography shows intact repaired rotator cuff. (B) Computed tomography arthrography
shows small leakage of contrast media through the supraspinatus tendon. (C) Computed tomography arthrography
shows massive leakage of contrast media to the subacromial space.
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o=

2 (Medical Standard Co. Ltd)S o]&sle] 7z} teste} ANOVAE AFE3F AL, 95%9] A3t A

o olele wa madeE =4 2]

(free hand

ool T 9 AFeAAt

drawing)2 A #4949 (region of interest, ROI) ASES %<4, VAS pain, VAS satisfactionz} #
o] MA& 49 (supraspinatus fossa) 4Hz+e] W2 WAGE A tiste] AR, fde] A7) KW,
o2 pro] Skate] A Ho| wWE Wlolg REFEsFerTE” ), AN A% (Fd2, Fe, AP 2
(Fig. 1). A7) 2% 94 9% 4 T3 929 Fa= A T4 AF 73te] PAe IS HEE
et FHtol Brbsst o5 FAA SA s ol &gt A TS ARESt] ;| Hkow AV
F& T BEA s, bmm HF oz FAZF Holgl Aol N & Fof AN AHAo] A= 4
= &4 (probe)E W AYTE Bt st S ttest @ TP BMS Algsle] nEs)] Bk,
WA e gh7ie] HZ (retraction, Boileau s EAA F94S 95%2] A= PN HAFsA T
stage)' S Fs ., AW AYTE Bkl Ayt Fe Fo g A&EAd st s T B4
AdEol el gde] A7) (Cofield s classification)” Azlo] =33 AdHE 2 g e gde] A7)}
£ S35kt A= daFe FlolAly HAE e ol&ste] FA,
Fe T 19 FA] ARE o] g3 dw =gHo Aol e T3 e ToR Uro 9, £ A
2 WE 29A FAE Algetla, 1~5 mle] 8.9 T7Fe] A&7, AW 2 BN gde] A
=3} 294 (Telebrix 30, Guerbet, France)E ©] 7], AN $=0] PHE FTFS t-test D TP
43to] nhEo] IHEUd AR fA e gRIg H 12 A S o] &3t AT

~20 ml9] 4% (13:7) 8.2=3} ZJAE FU

t}. 16 channel MDCT, 1.3 mm parasagittal & 1}

section(GE medical systems)< %3 Alag A4ks}

@ HY S ol &t HYE 3HIY] dF 1. ™27 ool 37| ¥ = ™ S[™IH /=

Ao AmEgton | dA&Ho] e Aot 2dAe

E0 %le A5, a8 AgE e dAR EFVs Fa T BAA st SAT AR gde] =

Aot (Fig. 2). &= ¥ AN A5 ==, = 71 #Hi 29.22 mm (5~55 mm)Z Cofield s

A e G 292 SHRd PHA 5Lt classification’d 434 1&, $34 154, digkd 5

Al E7ste] gt g, FHLTE ez HEEen, g 3t

do] AV H 22.72 mm (5~49 mm)=E
Boileau' s stage 4 stage 1 73, stage II 8%,
stage III 62, stage IV 642 #Z= It} Boileau’
s stageXt stage I, 11, 1II, V& 22 &, 5 o, &
Moo= Hskla, 7 3l S E T ostage &
o =2 stage® 1 $AC] 9 stage= ok

& A3 Fo ASES H4, Constant B,
UCLAX 4, DASH A4, SSTH 4, VAS pain¥ &
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Table 1. Overall comparison of clinical outcomes

1 FEE 58X

preOp (mean+SD) postOp (mean=SD)

ROM*
FF'(°) 131.11+53.45 167.12+20.40
Abd*(°) 116.67+61.69 168.20+23.84
ER (°) 42.20+17.08 36.80+14.21
Functional score
ASES score 45.68+20.88 73.15+20.63
Constant score 48.86+18.19 70.04+10.68
DASH score 4.91+2.40 2.03+2.03
UCLA score 14.81+6.55 27.60+6.29
SST score 4.05+3.17 8.08+2.87
Pain VAS 4.64+2.32 7.69+2.01
Satisfaction VAS 80.38+21.44
FF + strength (1b) 8.19 + 4.85 10.69+6.26

* Range of motion: "Forward Flexion: *Abduction: ‘External
rotation

Table 2. Analysis of the cause of rotator cuff retear

M2 M235 —

Fe A FE& Fo I AXE AFHELES W,
ASES A+ ¢ A HT 45.68 (20~85)A
73.15 (16~100)2 <78kl constant 4w 42t
48.86(24~76)3 70.04 (45~92)°]em DASH
= 4.91 (0.5~9.75)°14 2.03 (0~7.4)2 7423
1 UCLA H4E= 14.81 (5~28)°l4] 27.60 (12~35)
o7 Zle o W AWE HpolME 4.05 (1~
1114 8.08 (0~12)2<2] F7IE B3tk VAS pain
£ 6.36 (2.5~10)°14 2.41 (0~6)%2 ZHFAL A
WASE A Hd 8.19 1b (0~18)4] 10.69 1b (0
~2D)2 3HE AFE B BAHCR
frolgt ol % F9 VAS satisfaction
Hit 80.38 (30~100)°1At}. +& WHel= Zf‘% 7}
HwatR S w AUASE 131=00A 16722, 9de
116=0A 168=E, 932 42=00A 362 )5}
Fom sl Hat T11oA ngg_ﬂﬂa@q
e AL thE LEHAE & HET ARbHo
2 3HdHE FASE BIAAT BAHoz fot oA
2 Ho|x] gt} (Table 1).
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ASES Hore e 5 1d A st
A9 A&58E B wirh Ha 79 63, 137

3z FesA Ak o w2 A
(p=0.05). =3t 74«1 Oﬂ’\ & Hole
o] ASES Ae] WshEe dun

o o

S HolE 7o ASES A& 37.679|
ok, 0EA] e PolAE 12.110] el
ol f ARE Aol TEEHYTH

(p<0.05). a9 A8 @ A #gAcA e g o
a7, 2959 3= 9 & A 34 713 5L ASES
ot BAHocR &

Cause mean (range) p
Intact (n=16) Mean = SD* Retear (n=11) Mean + SD*

Age 54.56 = 7.72 60.55+8.52 0.07
Sx."duration (month) 10.42+15.97 11.05+17.56 0.92
Sagittal Tear Size (mm) 23.88+12.40 37.00+£14.88 0.02
Corona Tear Size (mm) 17.00+8.99 31.00+11.40 0.001
Preop. Atrophy of Supraspinatus (mm?) 0.90+0.27 0.56+0.23 0.002
Preop. Atrophy of Infraspinatus (mm?) 2.58 + 0.62 1.72+0.74 0.003
Preop. Atrophy of Subscapularis (mm?) 3.31+0.74 2.06+0.94 <0.001

* Standard Deviation: " Symptom
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