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Clinical Features and Arthroscopic Findings of
Partial Thickness Rotator Cuff Tears

Oh Soo Kwon, M.D., Yang Soo Kim, M.D.*, and Kyoo Young Lee, M.D.

Department of Orthopaedic Surgery, Uijongbu St. Mary’s Hospital, Kangnam St. Mary’s Hospital*,
College of Medicine, The Catholic University of Korea, Uijeongbu, Korea

Purpose: To compare the clinical features of partial thickness rotator cuff tears according to
location of the tear and to classify the partial thickness rotator cuff tears based on arthroscopic

findings.

Materials and Methods: This study evaluated 138 patients who were arthroscpically proven to
be partial thickness rotator cuff tears. Three groups were identified; 56 in the articular side tear,
58 in the bursal side tear, 24 in the both sides tear. The comparison included preoperative clinical
features such as pain, range of motion and impingement sign. The partial thickness rotator cuff
tears were classified according to the arthroscopic findings.

Results: There was no significant difference in the clinical features between articular, bursal and
both sides tears. Partial thickness rotator cuff tear can be divided into 5 groups. Type | (n=41):
fraying or fibrillation on surface of the cuff. Type Il (n=35): fiber disruptions with or without displac-
ement. Type lll (n=38): flap tear or fragmentation. Type IV (n=16): both articular and bursal side tears
without communications. Type V (n=8): impending a full thickness tear.

Conclusion: It is difficult to differentiate the clinical features based on the physical examinations
according to the locations of tears. Newly designed classification may help in deternmining the app-
ropriate arthroscopic treatment of a partial thickness rotator cuff tear.

Key Words: Rotfator cuff, Partial thickness tear, Arthroscopy
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Table 1. Preoperative Clinical Features according to the Location of the Tears

Articular (n=56) Bursal (n=58) Both sides (n=24) p-value
Pain (VAS) 6.7+2.6 6.0+2.5 8.4+2.1 0.12
ROM, active
FF 126+27° 142+35° 140+32° 0.25
ERs 42+15° 47+17° 45+14° 0.15
Impingement sign 39 41 20 0.35
Supraspinatus test 38 33 22 0.12
ER weakness 35 30 21 0.13
Trauma history 19 26 12 0.31
Symptom duration (weeks) 15+2.7 14425 16+3.2 0.28

FF, forward flexion; ERs, external rotation at side.

Fig. 1. Posterior arthroscopic view indicated fraying and fib-
rilations on the articular surface of the cuff. RC, rotator cuff; H,
humeral head.

ANOVA test@} Chi—square testE o]&3}o] EA5H4
oz Azt

4 1
5 5holo] Hejo] whE BEE DS 560, Hold
2 56, 4301 24510 2 27k Hol, 42, o4
o 9 ol@ 717 Fo w2 AT ol foic,
oJSta FAIH BALE WY, 5 AT, T4A A4,
o84l ofste] opAl WEE 7 2 zhol EABA Fol7}

Fig. 2. Arthroscopic view of an articular surface of the cuff
presented fiber disruption with displacement. H, humeral head;
RC, rotator cuff.

TAE A FokcHTable 1), AT 7 F& 5t
A 2% 509 g2 ERE 5 Aol 11
of glojzl Aol 9l Aol (Fig. 1), Al
9] tt¥o] 9] o (fiber disruption) AY=S 3}
AthFig. 2). Al 392 TS FAHAY £Y3tE o
G R 7 B A olthFig. 3, 4). Al 432 #
ST} A Zo] By oo JZ—ZH?%}X]‘?_} FE7te]
E2 o= ASoH(Fig. 5A, B), Al 53 Al 48] ¢
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g 4= ook, Al 192 #ASo) 209, A HFSo] 214,
Al 23 BAZo] 149, JAgZo] 214, A 352 &
AZo] 22¢], HaF=o] 169, Al 482 169, Al 53
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Fig. 3. Arthroscopic image showing flap formation and frag-
mentation on articular side. RC, rotator cuff, H, humeral head.

Fig. 4. Arthroscopic image showing fragmentation on the bursal
side of the rotator cuff. A, acromion; RC, rotator cuff.

Fig. 5. Arthroscopic views
revealed (A) displaced fiber
disruption on the articular
side of the cuff and (B) a
large flap formation on bur-
sal side of the cuff. RC,
rotator cuff; H, humeral head.

Fig. 6. Arthroscopic finding
demonstrated almost com-
pletely ruptured tendon fibers
like full thickness tear with
some fibers remaining in the
middle layers of the cuff. (A)
articular side and (B) bursal
side. RC, rotator cuff; H,
humeral head.



181

% AopipolAl sl 9
722 WAz Hof 9o

=

.

2 F4H M2 T

o
> —

of golgt £77} aE?,

=

‘04

&

3l

[

A3
L %9} 7] (Radiofrequency device)E o]&
(debridement) & A] 3?3

ASlof 3] ghet 49171 9)

2
=

Al

=

gt A=
yal

o

ol
_Z__l
el

2

]

S

o

2 Ttz A H o
of WE7t ¥ E, A

o A AR 9A Alo] ZAAo
ek’ B =moj A A H

1

R

o
=2

}

£ 54§l met Abo]

%

[¢]

A

2 (tensile load)o] A
o] HAZ AT Y atFo] WA AJRrEH F7H] A

AFolA S W

1—4‘05% igHt:sl_qj,‘B,l&ZO,ZS) H

3}4 (intratendinous tear)<

P
T

Al 130

1

s

3}

A&
g

=
L=

(transtendon technique)
=

]

Al olg 713t

=

A A 387HA| 9] wE o] FEjof s

=golA B8 o] 7o

A 7HE Aol g 1
stde] g3 we o

#719)

o]
w
ojul

<
)

]_l
n sl
o-
®
oH
J)
o

_ZE

K
i

"

5

S

2 A 8 =5o] Baolx Ay s 1

A oA AT A B of =9

<

=

,.ﬂ‘ﬂ
o
g
.o
TR
W)
Bz
<
ooy
ol
_M_c =y
=
No gn
T B
X° mhy
W gl
o
G
o I
o
=
4
=T
T
ror
T
=
o
ol
=3
s
o ny
o =
) mH
5 o
o
e o
Ry O
CC
o ©
EHEN
o gy
o T

of A= 4 oy AT A Bi oA ARE

A1
T

)

Ellman®] s} @] 97, #7 % @2jof o

fl=

2 IR EA oot AR Rto] whet A4l A7t doju]

2 257t sln',
CECRSLE

.

Snyder?] do] $jx|¢ Ao ut

=)
.zﬁO

e

S

gl

Ak A A

]
=

9 A7|7}

w 7}

=] =
15

o]

|

o choket ez veptne AR ofn Bee 5

.%]_O

AT A BEL o 7HA



182

g < (acromionplasty) S E§Het A48 2U<(suba—
cromial decompression) A FE Eat&7tA] thoFst
H

Fro] HiEEH o] T &
L=
[¢]

N
4
by
g
@]
-+
e}
=3
]
=
o

B et

o o,

ofr

oo N ol

ok

R

L ER 347

r
e = o
g 1o lo

iic4
1o

e
ol
i
@
=
=
B8
rlo
o
ofr &
fo oo mlo Hr ot o A mu o

A A e o
%9,
rr
Kn)
&
<
&
=
~
N
>.
-ol,
tob
R}
c
=
_1
Eh
H ooz
ne o
o o
e ofr MY

7)E WS 3AT 9 ZA(foot print)olA A
4l

Q.

on avulsion)o| A HE IEste] AFUE FFUAL
o FEAE FIAA HAFSA 5E F
o2 FAdEo A AT A e &4
Yo A Bito] Hsatt?”, o2 uigez 3 o
717F AN PO o A B

§2 o Mo
oX
ox 1 o2 N Ob

< R T o Ty A = i ST o

9 w5 F4d(knot tying)A o] Alof ZE B & Ao
A A b2 HMdS 370 7] Y FAlo] 7153t
=5 ke Ao] A Ao Armdn
A =
AT ) B whE o Ao A a A o5hA A
€ % 9 Fl w2t whd HAE dS5s1E ol
& A2 AR #EAs 248 F MEE 577

10.

11.

12.

Ao 2ok - 07

o) Az WHe 2Aste g =as

. Bey MJ, Ramsey ML, Soslowsky LJ: Intratendinous strain

fields of the supraspinatus tendon: effect of a surgically created
articular-sutface rotator cuff tear. | Shoulder Elbow Surg, 11:
562-569, 2002.

. Burkhart SS, Esch JC, Jolson RS: The rotator crescent and

rotator cable: an anatomic description of the shoulder’s

“suspension bridge”. Arthroscopy, 9: 611-616, 1993.

. Carpenter JE, Thomopoulos S, Flanagan CL, DeBano

CM, Soslowsky LJ: Rotator cuff defect healing: a biome-
chanical and histologic analysis in an animal model. | Shoulder
Elbow Surg, 7: 599-605, 1998.

. Ellman H: Diagnosis and treatment of incomplete rotator cuff

tears. Clin Orthop Relat Res, 254: 64-74, 1990.

. Fukuda H: The management of partial-thickness tears of the

rotator cuff. | Bone Joint Surg Br, 85: 3-11, 2003.

. Fukuda H, Hamada K, Yamanaka K: Pathology and

pathogenesis of bursal-side rotator cuff tears viewed from en
bloc histologic sections. Clin Orthop Relat Res, 254: 75-80,
1990.

. Huang CY, Wang VM, Pawluk R], et al: Inhomogeneous

mechanical behavior of the human supraspinatus tendon under
uniaxial loading. | Orthop Res, 23: 924-930, 2005.

. Jobe CM: Rotator cuff disorder: anatomy, function, path-

ogenesis and natural history. In: Orthopaedic knowledge
update. Shoulder & Elbow, AAOS: 143-154, 2002.

. Lee SB, Nakajima T, Luo ZP, Zobitz ME, Chang YW,

An KN: The bursal and articular sides of the supraspinatus
tendon have a different compressive stiffness. Clin Biomech
(Bristol, Avon), 15: 241-247, 2000.

Lehman RC, Perry CR: Arthroscopic surgery for partial
rotator cuff tears. Arthroscopy, 19: E81-E84, 2003.
Lichtenberg S, Siebold R, Habermeyer P: Arthroscopic
supraspinatus tendon repair using suture anchors and a
modified Mason-Allen technique: an intra-articular approach.
Arthroscopy, 20: 1007-1011, 2004.

Lo IK, Burkhart SS: Transtendon arthroscopic repair of



13.

14.

15.

16.

17.

18.

19.

partial-thickness, articular surface tears of the rotator cuff.
Arthroscopy, 20: 214-220, 2004.

Luo ZP, Hsu HC, Grabowski JJ, Morrey BF, An KN:
Mechanical environment associated with rotator cuff tears. |
Shoulder Elbow Surg, 7: 616-620, 1998.

MacDonald PB, Clark P, Sutherland K: An analysis of the
diagnostic accuracy of the Hawkins and Neer subacromial
impingement signs. | Shoulder Elbow Surg, 9: 299-301, 2000.
Matava M]J, Purcell DB, Rudzki JR: Partial-thickness
rotator cuff tears. Am | Sports Med, 33: 1405-1417, 2005.
Murrell GA, Walton JR: Diagnosis of rotator cuff tears.
Lancet, 357: 769-770, 2001.

Nakajima T, Rokuuma N, Hamada K, Toomatsu T,
Fukuda H: Histologic and biomechanical characteristics of the
supraspinatus tendon: reference to rotator cuff tearing. | Shoul-
der Elbow Surg, 3: 79-87, 1994.

Park HB, Yokota A, Gill HS, El Rassi G, McFarland EG:
Diagnostic accuracy of clinical tests for the different degrees
of subacromial impingement syndrome. | Bone Joint Surg Am,
87: 1446-1455, 2005.

Reilly P, Amis AA, Wallace AL, Emery RJ: Mechanical
factors in the initiation and propagation of tears of the rotator
cuff. Quantification of strains of the supraspinatus tendon in
vitro. ] Bone Joint Surg Br, 85: 594-599, 2003.

183

20. Reilly P, Amis AA, Wallace AL, Emery RJ: Supraspinatus

tears: propagation and strain alteration. | Shoulder Elbow
Surg, 12: 134-138, 2003.

21. Rhee YG: Strength weakness, anatomy and biomechanics. In:

The shoulder: diagnosis and treatment. Yeong Chang Medical
Books: 157-162, 2003.

22. Snyder SJ: Arthroscopic repair of articular supraspinatus

tendon avulsions: PASTA lesion of the rotator cuff. In:
Shoulder arthroscopy. 2nd ed. Lippincott Williams & Wilkins:
219-229, 2003.

23. Uhthoff HK, Sano H: Pathology of failure of the rotator cuff

tendon. Orthop Clin North Am, 28: 31-41, 1997.

24. Waibl B, Buess E: Partial-thickness articular sutrface supra-

spinatus tears: a new transtendon suture technique. Arthro-
scopy, 21: 376-381, 2005.

25. Wakabayashi I, Itoi E, Sano H, et al: Mechanical enviro-

nment of the supraspinatus tendon: a two-dimensional finite
element model analysis. | Shoulder Elbow Surg, 12: 612-617,
2003.

26. Yamaguchi K, Tetro AM, Blam O, Evanoff BA, Teefey

SA, Middleton WD: Natural history of asymptomatic rotator
cuff tears: a longitudinal analysis of asymptomatic tears detec-
ted sonographically. | Shoulder Elbow Surg, 10: 199-203,
2001.

CHAN S Hi: 138

N

3 (flap)

1 (fraying) ,
(fragmentation) .4
5





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


