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Carpal Injuries

Han Koo Lee, M.D., Moon Sang Chung, M.D., Sang Cheol Seong, M.D.,
Kyu Yub Hwang, M.D. and Jae Won Lee, M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University

In carpal injury, a good functional end result seems to correlate with final anatomic alignment of

carpus after treatment. Some cases are often misdiagnosed and result in inadequate treatment. Forty
six cases of carpal injuries were analysed which were treated for 9 years from 1975 to 1984 at the
Department of Orthopedic Surgery, Seoul National University Hospital. The observations can be sum-

marized as follows.

1. The male to female ratio was 3.5: 1 and 82% of total cases were in the third and fourth decades.
2. The most frequent cause of injury was fall from height with outstretched hand.
3. Trans-scaphoid perilunar dislocation and its variant were the most common diagnosis in this an-

alysis.

scapho-lunate gap more than 2mm in our series.

All of the scapho-lunate dissociation showed volar flexion intercalated segmental instability with

In 11 cases of trans-scaphoid perilunar dislocation and its variant, carpal collapse was found in 10

cases. In 5 cases dorsiflexion intercalated segmental instability pattern and in one case volar flex-
ion intercalated segmental instability pattern were found to be present.

. There was an increase in scapho-lunate angle in all cases of dorsiflexion intercalated segmental

instability, but a decrease in scapho-lunate angle is not a consistent finding in volar flexion inter-

calated segmental instability.

7. In 24 cases more than 6 months follow-up, excellent and good results were obtained in 20 cases.
8. As a result of above findings, authors conclude that scapho-lunate gap more than 2mm has diag-
nostic value in scapho-lunate dissociation but that dorsiflexion intercalated segmental instability or
volar flexion intercalated segmental instability only means the changes in the relationship betwe-

en carpal bones and does not have definite or specific diagnostic value for a specific carpal injury.

Key Word: Wrist, fracture, dislocation.
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2 ubgtr] 459, 46 5 EAM] ol E4
Ealgon 1 4ty oo By g X
a3kE glolc}

1. Mg gl SRy

% 454 % J=be 358, o= 1082 i v
£ 3.5:12 G2p7) ggkon o4y 23 2009}
30tH 9] Zhabprh 37 2 A Al 2] 82% & A= FHA L
o] 154] o]3}e] Aol 1#% ¢lgicHTable 1),

2. 4k #ol

doizl 797k 16 = b 'egmgcq R 2
449 ¢z wste] Hs] & P G2t £
£ w3l Abed (outstretched hand)i ARG Wk A
oz sdsgeh. il AA 4s Be A
27k 98, WEALE g £4o] 68, st
(crushing injury)-& wh& 797+ 3@l o] ich. FH
T UAe %+ RUR A nA AR ol
A4Age| 24 A4k 235]e drHEe A2
2 #2354} (Table 2)
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sahel £e adw 239 £4, $2E 2

sz £4, F2FrRA ] FHa G ¢

& UL Aolrt. 2y a4 BHY £

L abgdos ddse A9k A g2 %fl _8.
229 FA-ol %‘o"‘% F3] = perilunar disloca-
1 H o

FRAE

lar flexion intercalated segmental instability: VISI)
ZulF2 HobA (dorsiflexion intercalated segment-
al instability: DISI), FAHZ 3| ofet+ (rotary
subluxation of scaphoid)s 42 S0]3} At
oA 54 dahh BY Ex $FA ehte
4 £dez Helsdon 53 Ano2E A4
oroket. §49 4% F4Y4E o (scapho- lun-
ate ligament)2] sz o}, FAT w YT £9)9
el 7} s}ed =l 71 % (periscapho-lunar ligament in-
jury)7b zHzh 1 #e) gl e} 43l (volar car-
pal ligament) 9] "“ool dad A7t 2869},
ab4 B-obd & FAYATHAY 4fololl 4 44 #A

=5 o %%/;}-Z]——E_-m& # (lunato-triquetral joint) 2]
kg Bal A laolde}. FATY ¥4 o
RS RE MY B "'3‘5""] Aol 7
ch, 2y B ATl FAEY iE5FAA £
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Table 1. Age and sex’ distribution

Sex

Age(years) Male Female Total Percent

11—20 1 2 3 7

21-30 21 2 23 51

31—40 10 4 14 31

41-50 2 1 3 7

51—60 — 1

61—70 - ) . )

Total 35 10 5 ™
Table 2. Causes of injury b 2R, g A3 #Ar) ge] o £
Cause No. of cases —%12]‘ AR ﬂ;ofm" T Axbge] A
Fall from height 16 <+ %‘ 380l o] T4 £4F 17644 FAF i] jf
Direct blow 9 Aol gy =] ol O—O—E-E 01‘_31 gt Apdo] T £
Traffic accident g‘z‘l\—f_g] ke AF-S- ‘/"Ehﬂtc:‘ A= 5 B2}, o
Crushing injury 3 sdEel 24 1; A= slet. j‘j 3 et
Unknown 11 2ol & ASe FAEAF Y4E F4 ‘%_J’:l"/.(tl‘-
Total s ans-scaphoid perilunar dislocation)7} 113 2 4
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- Y-



Table 3. Classification of carpal injuries

Type No. of cases
Carpal and Intercarpal 38
Acute sprain 4
scapho-lunate dissociation 1
volar carpal ligament injury 2
periscapho-lunar ligament injury 1
Chronic sprain (instability) 5
scapho-lunate dissoctation 4
lunato-triquetral dissociation 1
Fracture 7
scaphoid fracture 3
scaphoid non-union 3
trapezium fracture 1
Fracture-dislocation 14
trans-scaphoid perilunar dlslocatlon 11
multiple fracture dislocation 3
Kienbock’s disease 8 8
Carpo-metacarpal 8
Dislocation 1
Fracture-dislocation 7
Bennett’s fracture-dislocation 4
reverse Bennett's fracture-dislocation 2
other carpo-metacarpal fracture-dislocation 1
Total 46
A A& A (typica)d BTE, vulA] 5@ldlAE A7l A ARzl 4 FAHE AEZE 24 o] 2mm o)
WAy (atYPlcal ol &g ‘/PEPLH 5l o] 53 A ‘530174 dar, FAFLE 3lal ofgTe 4AAL
T 48 FATAR YA FSoleT (tra- Holwld Zwmiglolld AupEZ Bk £A& R
ns-scaphoid perilunar subluxation), 1o & F Sic}. e v AaAd 2G|l e o)A Lo W
AEFAF FFEAR YA4E F4 2T (trans- scaph- As A tho} gokx sed 2 Aleksigch, Carm &
oid trans-capitate perilunar dislocation)o] $ic}, vjHt AR23EE Qlad BR]ol4] AF —'?_—Hol-%%'— AN - |
4 24 9 &7 3doder YAF] FEA A 7HE kA 912]1E B o] HA|olA 4y

e gHl ol A R3S A}, F2EFFRE E4F
M4, sFZTFRAY &7 14, M1 F2TF
#4498 F4d % e-7(Bennetts fracture) 7} 4=, A
54LFade T4 9 o7 (reverse Bennett's
fracture)7t 2#l, #|2, 3, 4, 55TFFRAY F
A % w77} 1@ o] ¢t (Table 3).
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Fig. 1. In this 19 year old female, widening of the scapho-lunate gap and rotary subluxation of scapho-
id are observed in plane A-P radiograph with the wrist in radial deviation. VISI pattern is observed in
lateral radiograph with slight volar flexion of lunate and decreased scapho-lunate angle.(A, B). In arthro-
gram(C, D) there is no communication between proximal and distal carpal joints. The diagnosis in this
case is acute incomplete tear of scapho-lunate interosseous ligament. Radiographs taken 4 months after tr-
eatment shows decreased scapho-lunate gap in A-P(E. F).

w4 24 (avulsion fracture) ¥ HZF9 A4t
T A (styloid process fracture)o] FHE=]o]
qano gol FANRYER, FHLEY
R, FAFTERY, YRR, Y44RED
Bl A EY AAEs] $EoR Ao 2 9l
FA b sldAzl Ao Yasty Y
35 A9 slsivh (Fig. 2).
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Fig. 2. This film shows widening of scapho-trapezial joint space, scapho-capitate joint space, capito- lu-
nate joint space and lunotriquetral joint space. Avulsion fracture of scaphoid and styloid process fracture
of ulna can also be seen.

Table 4. Mothod of assesment

Result Pain Tenderness Limitation of m_otion Grip power '
(% of normal side) (% of normal side)

Excellent — - 75—100 75—100

Good Mild Mild 50— 75 50— 75

Fair Moderate Moderate 25— 50 25— 50

Poor Severe Severe 0— 25 0— 25
Ago] E7bsdt A2 Asdslo] AR FFEE Aol e BEH ayuld A8 e}
Alai s vhFig. 3). YA4atzZslele =84 2 FAEAS AT FLTY APAQ 63‘1%
407 EedlAEe 1WA epgdaly A&z 4 5#lell 4 A FE 9 K-F4-& o] g7 2
ey o2 greulapdatd 9 gk 2o 4 £ AYsgch F ol4Eg H é“?l 138 A&
THLoR H—EPJ"‘/P ol ghd A4 ‘E‘““—}% A} AEY B4 Y AT 3A EotAem Ei?'-
ool a}Bo] AL 4 Z02 W1 AUclick) 544 Fol FAYARTFEDL +EEL AY sk
o] o] EkA dzz A Ad At T4 b5 kgt AFE ‘{i% T+ Aok, FAE 45
F FAde] U 38 2Fol4 ade] FHel o 7t 73 sh3k 1#lelA&= AutE gy (volar approach)
do= A7t g AR FAE 2T Hay vko 2= HFo| E7beste] FuEey (dorsal ap-
o A& /‘If%‘ gle] S22 ¢ At ZgEldle proach}& 3t 2}B3le] A HKo] rbgatgichFig.
o, FAZE 5] ddd 3:#8%F 2:#H<4+=Ru 4). +AF gHYo| A 1 vhaslzy
sse 2] %o]*-,‘% gl K4S o] &3 odow & o] 2481 ot(dorsal capsule of the wrist)-& o] &
F 2, Y Foll §3& & & Ak, 14l 3 a4 ci(fascial arthroplasty) & 4|3 519
AE 55 9 ohEel S fapE e UM A cHFig. 5). o] &=l Aol o]3ky-2lo W EFH
o] Bakelddod wad &R £+F A, F o] °F 30° ’J%i"é’r% ok 2003100 % 3AMYF
AF FH9 FE4 FAA7t ged FA144 B 2 ol Wi FFFo] ok 60° AEFTo] o 5008 F7t
kg Agsk Aok, HEHF Fdo] AR 1 s om whapAl £R4 FFF A £AL @



Fig. 3. Radiographs taken 5 months after injury(A, B) show scapholunate dissociation with avulsion fr-
acture of hamate. Ten months after injury, severe carpal collapse through the scapho-lunate gap and av-
ascular necrosis of lunate with VISI pattern are observed. (C, D) In this situation, rediocarpal and mid-
carpal fusion(E, F) or total wrist arthroplasty could only be considered as an appropriate treatment.

AL 5 dh, FATAR YAT 9T v = Al on 4% 10/ Y9o] Az 1# 04
AFH 54%F 4edAde ALY AL 2 Y € Y4E TE4 At Fukso] o] FAg

- 78~



Fig. 4. Preoperative radiograph(A, B) shows trans-scaphoid perilunar dislocation after 4 weeks of inju-
ry. In this case reduction was impossible with volar approach and satisfactory reduction was possible wi-
th combined volar and dorsal approach. Postoperative radiographs(C, D) 3 months after open

reduction
and internal fixation.
Table 5. Result
Carpal and Intercarpal Carpo-metacarpal
Acute Chronic Fracture- Kienbock’s . . . Total
. . . . . Fracture-Dislocation
sprain sprain Dislocation disease
Excellent 1 — 5 2 3 11
Good 1 3 2 2 9
Fair 1 - 2 1 - 4
Poor - - -~ - - -
Total 24

527 % Y4H5ER 423y $9%  (limited
carpal fusion) & 4|8 5191 cH(Fig. 6). o Mt 4

AR 24 £F 3ol ARAHY FF ¥
o Y
=

o] 2ol 4}2k4) A & (brachial plexus)9] <t whu] 7}

oS
MR ool 3oy Ak ol@E £3%
"

% 9 ohEgle) Ah&stx glslel.
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Fig. 5. Preoperative radiographs(A, B) show 8 months old trans-scaphoid perilunar dislocation. Postoper-
ative radiographs(C, D) after fascial arthroplasty show that proximal fragment of scaphoid, lunate and pa-
rt of triquetrum were excised and filled with extensor carpi radialis brevis and dorsal capsule of the wrist.

cpibd A 9 &7 38l 25 bzl o
Aoz 2ddAqE +2F b4 4 9 A 2,
3, 4, 5r2FFadY 24 9 &7 dgdw A
=2 g4 A8 4 Yy E Agsiget. 1 F
Lol A 74 51359 whapd &4 +2F9
2t A9 o fA4d9] s g3 U
o, e T2 HYs R $FHAE A Al
Bl ULt Fig 7). 5T ¥ FT7FEFL, 8 F
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< Ayt ot 255 sdado] cha ofebTH
o] pin and plaster 7| ¥ ¢ 2 3§},

218 Azte] FHL 6MY o)A F4l7h A5
] 24# & HAte 2 3l excellent, good, fair, po-
or2 Wrgles olal HEg sE-E A E9l9
FE5AYE, F44 ks N, SEHY 2| grip
power & 7]F 0.8 $}4ic}(Table 4). 248 % 20 =
(83%) ol A excellent == good9] A8 Ao
o faire] A3E Jddg 46 F 28+ FH ¥
T7F 5wl 3£l e} (Table 5).



Fig. 6. Preoperative radiographs(A, B) show trans-scaphoid perilunar subluxation with avascular necro-
sis of lunate. Postoperative radiographs(C, D) two months after limited carpal fusion of scapho- capitate
joint and luno-capitate joint. Three years after surgery, radiographs show relatively good alignment of ca-
rpal bones, firm fusion and no evidence of carpal collapse(E, F).
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Fig. 7. Preoperative radiographs(A, B) show scaphoid fracture, capitate fracture, hamate fracture, scap-
ho-trapezial dissociation and second, third, fourth and fifth carpo-metacarpal fracture dislocation. Open re-
duction and internal fixation(C, D) were performed. Five years aften operation, the hand resulted in fle-
xion deformity. X-rays at that time showed gross malalignment of the carpal bones(E, F).

terior-posterior view), 4}= #] (oblique view)d HEsl AV ARE = A0 EERube o), 2
%9l (neutral position) A el & wpapd el (- AFFIE 3elolm 27 Aol LFAYLE B
teral view)o] # 43 g 3lcly AL}, AFA Astdeh, Zn wlapd £A4F A4 T A
739 abol o9& ®E e 2 (carpal tunnel F, YAF 9 5T AL ol #A o},

view)g Alg st A EHF, FT7F FH A5E 44 A7k % (scapho-lunate angle) & %Al 4} 30
e ok & FZF] AL Awtshedlw g ~60" 2 80°o|4kel A-$ FAUAE el & A
FH 29%, dAFTH AAE ol &7 FAE A 4 ek ghepet, 54 AHE 2k 7 (capito-lunate
goh, et o] ohzre ulald BdellE Arke] ¥ angle) & H-9] 2]x]o] wle} 30°7tz] Aoz &
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Table 6. Relationship between carpal instability and radiological findings

Volar flexion intercalated
segmental instability

Dorsiflexion intercalated
segmental instability

No. of cases 6 5

Scapho-lunate angle more than 60° - 5
less than 30° 1 -

Capito-lunate angle more than 30°, dorsal 2 2
volar - 2

Terry-Thomas sign 6 -
Cortical ring sign 2 1
Triangular shaped lunate 2 4
Carpal collapse 4 4

Table 7. Radiological changes in the lesions around the lunate

Scapho-lunate
dissociation

Trans-scaphoid perilunar dislocation

Atyplcal Typical

No. of cases 5 5 6

Scapho-lunate angle more than 60° - 3 2

less than 30° - 1 3

Capito-lunate angle more than 30; dorsal 2 1 2

volar — 1 1

Terry-Thomas sign 5 —_ 3

Cortical ring sign 4 - —

Volar flexion intercalated segmental instability 5 - 1

Dorsiflexion intercalated segmental instability - 4 1

Triangular shaped lunate 1 4 5

Carpal collapse 1 4 6

T el FuEE EqhAE AR 85T 4 Aot ks,

Aol 4 AL Qo7 F4FL FTFE 25 Aol FAYAE e 58 25
o] FAYUAF IR SobslA ek, AET Eqt ol A AT EAY £73E Bl 4y BIE
Al oo} dbeh 2 YA IHEFFAIHA T4 3 Aol F o FAMAE sizel FF Bt
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45 B AyYI T A5 FAEAERY & A Ee FUET 282 2 s A s
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AuES 8L F2 dAabaE el Al il g, FAYAT dele F2F 24F 7
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o] Al CRoFE o|Fut FAUAE dMel4
£ Vel FAYL 24-& YA el et
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