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The Clinical Survey on Scaphoid Fractures

Kwang Suk Lee, M.D., Sang Won Park, M.D., Jung Ho Park, M.D. and Hong Kun Lee, M.D.

Department of Orthopedics, College of Medicine, Korea University, Seoul, Korea

Scaphoid fractures are the most common fracture and early diagnoses are very important be-
cause of preventing from serious complications such as nonunion, avascular necrosis, and disability
of wrist joint.

There are a few reports of clinical survey of scaphoid fractures, but not to be reported the evalu-
ation for the close relation among mechanism, modes of treatment, especially operation and late
‘complications. This paper reports more clear corelationships among them as mentioned as above
through chinical study of scaphoid fractures.

The authors have surveyed the clinical study of 26 cases of scaphoid fractures from July, 1983 to
November, 1989 at Department of Orthopedic Surgery, Haewha hospital of Korea University.
The following conclusions were obtained through clinical survey.

1.

Among 26 cases, they were 25 males and one female between 20 and 50 years of age, and lo-
calization was 16 in right and 10 in left. They were 21 fresh fractures and five nonunions.

. Mechanism of injuries had revealed fall down or slip down in 13 cases, roller injury in five

cases, fisting injury in four cases, direct trauma in two cases, and traffic accident in two
cases. Fracture location was four cases in proximal 1/3,17 cases in middle 1/3, and five cases
in distal 1/3.

. Operations using volar approachs in 12 cases and dorsal approachs in three cases had been

done for ten cases of displaced fresh fractures and five cases of neglected nonunions.

- Eleven undisplaced fresh fractures were treated with short arm thumb spica cast but one with.

long arm cast. Of ten displaced fresh fractures treated by open reduction, seven cases were
treated with Herbert screw, two cases with K-wire, and one case with treated by open re-
duction and bone graft with Herbert screw fixation in three cases, K-wire fixation in one
case, and open reduction with bone graft in one case.

. Unions were obtained at average 11.5 weeks in eight of 11 cases treated with conservative

treatment for fresh fractures, 12 weeks in eight of 10 open reduction cases of fresh fractures,
and 20 weeks in three of five neglected nonunion cases. ‘

. Of eleven conservatively treated cases, two cases resulted in nonunion and other one case in

avascular necrosis. Of ten treated with open reduction, one complicated in delayed union, other
one nonunion. Of five neglected nonunion cases treated by open reduction added with bone
graft, one remained in nonunion and other one case complicated with arthritis and nonunion.
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1. o¢ % o9y

269 #xF FA7) 259, QR 198Ol
3 A5 20414 50417kA R 304
ou 204-29417} 158 o2 VY B BEE
B 9 t}(Table 1).

2. WMEX

S Zo| A 168, FHZolA 1087 TAFHUG
(Table 2).

3. 49 2ol

ZAre] g91L fall down ¥ slip downo] 134
2 718 2% roller injury”} 53, fisting inj-
ury7} 4#012l 29 direct trauma$} traffic ac-
cident® z+z}t 28% Sl tH(Table 3).

4 F4T W 2R

Z 268 ANAZTHL 21 o)A T E
S BRio] 5Holen FHRAE 29
1/30] 48|, 9] 1/3¢) 173, 99 1/39] 5
o] 91 tH(Table 4).

5. +AE F=EX| 2] 7iZt

Fe3 7182 A 15dddA F£4F
A 7|7te JA ZTHEE @Yy HEEL
Al e 104 15d vgte] 532 7} &
gtn Bages F£3 5d8F 1ddA 3dA}
ol7} 48l 7}& 2ttH(Table 5).

6. AWUH F Fr =4

Table 1. Age and sex distribution of scaphoid
fracture

Age
Sex M F Total(%)
20-29 15 0 15(57.7)
30-39 7 0 7(26.9)
40-49 0 2( 7.7)
50-59 1 1 2(7.7)
Total 25 1 26(100)
Table 2. Site of scaphoid fracture
Site Cases
Rt 16
Lt 10
Total 26
Table 3. Mechanism of injury
Mechanism Cases(%)
Qutstretched hand 13(50)
Roller injury 5(19.2)
Fisting injury 4(15.4)
Direct trauma 2(7.7)
Traffic accident 2(7.7)
Total 26(100)
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Ay W H

A7el wEe B WA 9%/, 443
27, $AE ARE ol AR BT FA
Mol ¢EuAe YA A% BFLe I}
5% 54F 43 0402 94 2 A A
Ag Fatel Asgon Ge WAY Ao
2 #4387 2d8 ASAME CT, B3z
£5¢ ogadth 49, BaE AARTY,

Table 4. Location of fracture pattern

249 2 P84 JAAN5L 559 4% &5
W % FAM Adoz BARAL, THY
ol 1ol 4 Add A$E AARE, FhHEol
AEF 6MY oy o|FAAR FAY A=}
61 olf AAF AeE BRYoE TR

Fdom, 89 ZAH Maudsley$} Chen® ]
BAHEE ol &3t

1. =54y

Fe3 718§ AYF A= AH FFHY

#¥83 HEo| 108, EFFo] 5% 158K
t}. o] # palmar approach& A}&3% A& 12
A(AH =24 8, £8%F 4#), dorsal ap-
proach= 3#(AH &4 29, 5% 1)l
th AAH FHEE REFH0Z XNEF 118 0A
= 198 AYstz 2% A 15A9 AdR
#AdE st @A dnnFS AP
3 NXEFHE F£FHos 28I 10

. Fresh .
Site \ Type fracture yonunion Total WoAEZA Herbert screw® o] &3 297}
Proximal 1/3 2 2 4 7@, K;:”“e%. °]E%§} 73_;?—7]- 02'&], cancellous
Middle 1/3 14 3 17 o K-wire ,;L%.{ BE7h 131U
Total 21 5 26 Table 6. Associated injuries of wrist
Injury Cases
Table 5. Ti i 1 bet inj d op- : 3 -
zraetion ‘me Interval between injury and op distal ulnar +radial styloid fracture 1
distal radioul fract
Fresh Fracture Nonunion sta Ija fou na.r racture 2
open distal radioulnar fracture 1
1 week 5 9-12 months 1 volar dislocation + distal
1-4 weeks 1  12-36 months 4 radioulnar fracture 1
4-12 weks 4 distal radius+2,5 metacarpal fracture 1
Total 10 5 Total 6
Table 7. Method of treatment
Type \ Method Method of treatment Cases Total
Fresh Conservative Thumb spica cast 11 11
Operative Herbert screw 6 10
Herbert screw with bone graft 1
K-wire 2
Cancellous screw with K-wire 1
Neglected Operative O/R with Herbert screw
& bone graft 3 5
O/R with K-wire & bone graft 1
Bone graft 1
Total 26

*O/R :open reduction
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g3t 5o = 58 BF FHoldes& A}
43 WIAEE ol&3 FL7t 4dAAed
38 o) A Herbert screws o]R3 g 13 o)Al
€ K-wireE o]83le WS APzt
(Table 7).

2. AN D&

X 8% A3+ Maudsley9} Chen™9] #AE
(Table 8)E ol &3l en I At 263 F ex-
cellent 163, good 63, fair 28, poor 23 ¢ t}.

3. Sree| 7|

AHNZTHL BEFHo2 X7 11435 3
Al 2 Eggto] 2 3HE AT 8 oA
E HT 115F0 TS <& A A
AFHE Fedoz NEF 10dd0Ms EF
g 2 AAFHE 2898 A3t 8ANA H
T 12F6 EFHEE d&F ddeH AR
e ldles &5 137¥9d FHFE &5
A B EfFe] AT sHAME
24 & A3ty F&F YA 2050 ERHEE
4545 AU Table 9).

4. &

duZze 268F 74 (27%) A THHAL
o BS3 49, 84 A 18, AQHFE 1
#, 243 2 238 FHST #4449 14

ol

Table 8. Assessment (by Maudsley & Chen)

t}(Table 10).

Ol

g 2
1. 331

354 YA #Bzlz 1986 59 FAbolA =
o] R A A C5-6 subluxation® E}H ]
A ztHEol ARE WARE HE FHE F
AR FHEZ dstd F4F 1004dF B
SgAFdoE 19873 3¥ &49d 2gde g A
& 3le] ZHE Yo abnormal dye fillings &9
o) #¥3 AHE 9 K-wire YA 3} Fo]4
& ANYFE BREel A" 2379 F
A7 BHEFol TAINALY F&F
8/Meell @&AFe EFEHE F30-15°, A
A 0-35°, RF= W 0-5°, HF WG 0-
30°2 AE 2F5AFT 2718 BYd(Fig. 1-A,
B, C).

2. 88 2

374 3A FAF 1983 749 roller injury 2
22 Ay TH 9L Z9F FAZ SHol &
Aste] AT REZ A AFZFH &4H
HZo THYeR Ut YA Hu 1A E
Aggetgon FAE 10714 ZHF SH
284 7Ate] A7o] 27 o] proximal row
carpectomy £ A] 8 3 4 t}(Fig. 2-A, B, C).

Table 9. Time of bone union

Fresh fracture

Degree Content _ .
Conserva- Operative Nonunion
Excellent  full movement, normal use and tive (weeks)  (weeks)
no complaints (weeks)
Good mild aching or stiffness -
Fair discomfort and restriction of ijOleal 16 21
full use Middle 13 12 19
Poor pain and stiffness interfering Distal 9 8
with normal work Average 115 12 20
Table 10. Complications
Fresh fracture .
Conservative Operative Nonunion Total(%)
Nonunion 2 1 1 4(57.1)
Avascular necrosis 1 1(14.3)
Delayed Union 1 1(14.3)
Arthritis & nonunion 1(14.3)
Total 3 2 2 7(100)
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3. 24 3

234 42 2z 19863 8% outstretched-
hand2 ¢13} hyperextension injury® #& 3
AZ 2912 Edo] w3ty palmar approach
g o] 83 #83 HE 9 Herbert screw® 1
A BAZ F&F MY HFLESE B
oln ey &F 19 2/¥9Fo #E &5

T d™ol 3144 Ho] TR RUF
A3 e 20-2949 X 71 BT B
239t =3 Maudsley9} Chen®¢] 7 9ol
628z dA7t 608, A7) 280U 21-30
A7 2842 713 Btttz B a9 e Dias
=9 PFdAdaEe 30.6408 828 F 6490
GAolR $Fo] 440ty BuEFh

AREel Aol 20-50474 BEFAHL
30401 2007t 15"Weq 1A €gton
G271 259, A7 192 3 e

Ad2HE Boln d(Fig. 3-A, B).

L~
o2 Bl
FAE FHL2 20Uy @A EANA Fol FA4F & Taleisnik¥} Kelly*Vol] oj3ld 8 &
DA s L5oa go] LA AFVL H FHo2EE 371A9 FHFF(E T4, 4

5

A B C

Fig. 1. Case 1(M, 35Yr) A) Radiograph showed nonunion of middle 1/3 fracture of left scaphoid
after 10 months of injury. B) Wrist arthrogram revealed abnormal dye filling at fracture site. C) At
postoperative 5 months of open reduction with K-wire fixation, radiograph showed nonunion and
arthritis of radioscaphoid joint.

B C

Fig.. 2. Cage 2(M, 37Yr) A) Initial radiograph showed proximal 1/3 fracture of right scaphoid
ancj ghstal radloulpar fracture. B) Avascular necrosis of proximal fragment was noted after 10 months
of injury. C) Radiograph at postoperative 2 years of proximal row carpectomy.
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ol AAHG UA "Bt 28y FHE A
o Z&He g FARYIgN fu=
AYH L Y& o2 U o) ZEY
AL 3¥Asld humpback W3 DISI(dorsal
intercalated segmental instability) 8o §ut
U 2dm2 £33 N4 ASHE #
Agte Aol F4F @2 g dustey Zg
Lia=

AEYL 67#F 5089 A outstretched hand
2 d4sd gz ragel Ao ARse A
$ol= ¥ 2638 % slip down ¥ fall downo] 13
#((B0%)ZE 713 BRI, roller injury’} 53,
fisting injury7} 43, direct trauma$} traffic ac-
cident7} Z+zt 294 912 th.

FAE 49 BAATH Adde o e
Hol Btk F4F ZH9 AP I A3
o} 19433 Watson-Jones™® & 3 X-ray view7}

SRRV )

A

ggdvdn wastygn, 1940 d GrazianiVs
16 viewr} #H83ty B udg e 1960Qd
Russe® & 4 viewZ &g stodol Bk w3}
gt ARNEL FEHAY AF HFFE A
PA view$} biliard view, lateral view, &334 3]
YA A ) A] oblique view®E #4933l JEE
sttt 28y Lindgren™ & A FAF A
Eo] % AZE 4 I DiasE?Pm FAE
fat stripec]t} g@de] W& FF 5ol 2HE
ouste RE ot &Yt} Diased'VE F
AE FHd 9dnile dAE AFe FHEE
Jt2A 2 AE 3 lucent lineolut F3 Ao A
49 @8 22 9 de| P& sharp step
£7doldn Bustach

IHBR FH4E FHo] gHEd 2719 A
2o daNe PAE #9L A Hew
39 A5 AT d4FH @@ 7|FE3Hd
of 3l1 Dias%'W& Al WAM 2384
E3@ 4ol gt &35 sSFEAHQA snuf-
fboxell &ol UEWE FAE FHR 7FFH
of Xr& Wolof Hdu 3k 2dA
Cooney 52 ¢ 3FFox FAHo] HolA
AU ¢Fol A&E 7 $olE bone scanning,
trispiral tomography, CT scan¥o] AL gt
3t o™ DiasE'¥d Young$® & 6F 7% 13
Aol AR god duAHL Foddx ¢
Astdn 39t 28Y Duncan® Thurston'®
2 27 X-raydlA 2AHA ge Fdo] 2-3
FFo LAE &L 2% AZE d$ gy
g duuRPe & Wevl gy sign
TE ojE3 FHL UREo Egd FH=
A5 #AGC F Pty By g

o] 9]d| = bone scintigraphy, ultrasono, com-
puterized tomography, trispiral tomography,

B

Fig. 3. Case 3(M, 23Yr) A) Initial radiographs showed middle 1/3 fracture of left scaphoid. B) At
postoperative 3 months of open reduction with Herbert screw fixation, union was obtained with good
alignment.
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approachZ & A|339 1 19603 Russe®7}
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3} lunocapitate angle®] Z7}¢} 528 FEo
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g3 288 By
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A JuAH 7]7tel B 3o Gelber-
mang'& 675 FA4A Hu1uFE AP
3 JAAez a3 PAHNHoZ F{HFol
ol2old wr7x A quuAHE AL ot
g1 stddh. E§ Frykman5'® e F4E 2
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O AR 9 vFAF vy B
4t 23y Cooneyd'Ve mY9 HAe B
432 nxA vy Rudgc =3¢ ZF
AR9, 271499 AR, A5Y A\, 5ud
g3d 29 &SR THH dFL F F
At

REFH 79 Avld ddd HFVE F4
% 537Ale] FEE A FHE FHFstHok
Htla 39 2 Maudsley$} Chen®& A4 &4
o] 717t 3/Y v, AARHE 77 1d

oldelgtn B IdtYct EI MackF® L A4

SR B4A, A7 ERTY A&l
ol 6714 vigte] EdHe] RELE HEFH
o2 $3Egdy »rusgrt. Bunker3¥ 2 63
ol AE X lmmelidel kAol gl&w =
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AZYLE 9495 1/344 103 142 100
%, 95 L I8 1/30A4 2473 o=
945%9 FHEL dAdy RusFn HFP
& HAY AH FTAHL 7.2F) 88.8%, A
AX FHL 10-12F Alolo} 85.7%, Ito™
FAL 10-16F Alolo] 714%9 FHEE A
AT BudHch £33} {5V 16589 FA4
ZHPAF pEFHOE RARI 14d A 6-12
F 1PeR 85.7% N THEFE g2 B
239t AASE 1mm °]5te] HYE Hol
= AA vAY FHERAG FFEATA A
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oy EAA -FAY vFEd R
EG5te vl &L o 50%° olFW FHTol
olZojX e W BN FE HYWYF
J #¥H AFEH YyrAL AFATh T
A e 7lgHos oFy Ay RS
Q7] o@ g AF&o] R Hol UAT
=5ge A4, #d9 73, 259 -4——7‘1—%4
dREE 49T + Ugh.

WuAEEE smooth K-wire, cancellous
screw, specially designed scaphoid serew (Her-
bert screw)§ol lom ztzk el Qlrh
# o) Herbert screws} Wo| o]&sAg
Shaw*®= Herbert screws 4.4kge] ¢utg &

AAA 7Y 288 ASIF 4.0mm cancellous

screws 17.0kge] 488 LA A|FI2ZE can-
cellous screw”7} ©] £tt1x B 131} Cooney
e K-wireZ WiHE 3teHol & &
A Hnd Zhasln 28 FEE F4EH7
g ol ERF 99 ¢AH DISIHE S wA
3l SlA™o] Utk RIFET ARES A
e #%% AR NP 154%F YnH
& o]&3 14394 Herbert screw& o] &3
Ase 108, K-wireg ©]&% A$e 34,
cancellous screw @ K-wireg o] &3t 73 %7} 1
AUtk K-wirez #3833 87 2 83& &
A5 ¢t@de Fwr&dol e A9 ol %
39 31, cancellous screw+ 5484 2 Herbert
screw?] A}g-o] o BFol AH&IAAT
Fed 13449 fFdHE IR 238 &
B9

A48 FHE ¢ A5Fd K&
Herbert$} Fisher*’= 70%, Cooney%'®2 81
%, BEVE 85.7%ToE d7te Aol YA
o oHwE F& ARE Boln Yok A

dAe dRE x589 A4, screwe] FAHG
A, #HEF FAToId”. AAES F o
243 22 dote] nEd ARe Feole
73%, ¥&3 X859 A= 80%NA =H
e 42 F o] £63 N EF Fu B
ZE&EE AL A ow, IHERHEE Y
ZYEANA B 165, FH T FF 127,
ANHA B 8Fo FTHYS E&F A
Atk

FAT ZHFA BT TAEL AHA
uwe} 5%elA 25%, 50% 2 oF ThFEHY,
o818 YA FHTL WA AW oE #
@ated ojde WHWETh Fisk™E #3

FAZ B43%S "unsolved fracture"#tx =3
‘3} At gRrE Fde FAFY BT
2 6714 7IFo 2 AT DiasE'P3 Mau-
dsley$} Chen®& 139& 7|F 0 & clear gapo]
AL ERFolEn sdPo FAHE ERFTY
9 ZAe 4%, 43 g3}, S7He 2FH
A Aa, dAAY SHAY F49 B, X
A Wslgolth

B4 ABde Be Wy U Fol
2] osteosynthesis, &2 <99 AA &, ¥3d 1
A, TUHAAE, BEHYsFol JeH BT
9] Fo]ol} Russe&Ed 5L ERFFTAY
HagFFo] vy wEo| Guimberteaus? ol
I AL o]&3F vascularized osteoperios-
teal transfer, abductor pollicis brevise] lateral
headE o) &3le FAT tubercled] FojX&
3t Judet® Roy-Camilles 9] W™, g%
Mg o] &3 chinese radial flap®, Kuhlmanng
of AR FIFRE o83 gETFPoEY
E]o] Fo]yPFo| T WP EC] EiHIL
Ao, AFHL 4F0)4 X8Vl AFE AL
e FAFHo] dAFHel7] Wi HEFH
Fold % AnF WguAL B3 FHAE A
auys FPseor @ Aoz AREGD &

gt Ak

Cooney*'Ve F4F E#H9 A5z #%
B inlay graftZ 86%, Bl = inlay graft2+ 92
%, W& peg grafty 50%AEE To|4&g=R
% 8B5% AT FHHEE AL & Ak A
o, AF5Ve F4IFY AARHE £ ERF
tf 3to] Herbert screw® W 123 3lad 92.9% ol A

FHEE 4 U2 SRS Ve
Z} 237095 4.37)9o)atn X E ¢t Bun-
ker89& 5089 FHE =3 2 ERA
Herbert screwZ X838 92%9 FHES ¢

24 ydnm wusdt. ARE Fede
7‘145401 Efdo] A 585 3ddA #H
&+ 20F6 FHEE &5 Aed 2HEF
AEE BHE RN HT 21F, FHH
A H 19F FHESE 227 A

a3y #F A3 E gA3sted Yo o
$ AL FAAF AAE F/EE BA 3
o lojr el W& Wslolth DiasTwe 4@
deo] &4 FHoIU 45, FHEF ¢Ere
2o BHZ, 4¥H52 ERFES ‘H‘@f’“}x‘ftﬂ
Eg oulyl gloen ogndeE R dTHEe
*EPHSFT A =G Amadlo:6)° =5
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g Ade FAE 249 NEE HsieH
FES 7Ige] HA 23 guidle AL F
AE EREolgtn Bugel Qi

FAE FH9 A8F FHEFe B4d,
AR, ASHE, ¢9dgdg, 78494
T Weol ¢34 Jded AT FEAY A
= oY ZHAA 40%, FTR SHAA
125% 7} 2399 213l 1, Cooney sV
S FHEY 9 FH FYEA A} 9
= @94 Herbert screw ¥ HwZojd4&r
U RusseZol2lal 284 ZHsld Zo AA
7t ¥ F83dn 2ustgd. AAEY H¢
dre FHFol F 268F THA(27%)A &
Astgded B 48, AARE 148, 784
AL 18, #EF 2 BEFE A7 A
g. olF AAFHE BEH x5E T 1183
AR T4 1A AP AgR x4 &
4% 9XE 23 ¢ AFY FIFPoeE A3
of F4A NanHE AYPsFAAL FEA S
A7 A 29 29 AL AYEd
2 289N FAF B4A HauFs FH
e dedrzA 3ME 2 6MYT APy
ov Bfde] 2AHUY. FeHo2 XN8F
10815 /82 1804 AR 184
Ae FEF 1304949 FEHs AdREe
23& BYh 7taso] ARE WA EJ 52
F 1Hd M= Eq¢o] A4 2F FAE
71 AAlg 2 Foldeg oAl Adsgdx 14
dAE BHY ¢ 2FH FAFTU FAYPo]
A 31 ot

4 B

AAEL 19839 7HEE 198993 11¥71%A
1Y En A ¥& A3HY FY
M FHE 4 ¢ EfFoz He 269
o] #AE XNEId vgH S HAEL
At

1. /L AXEdE BFEHoz AEI
1183 A 2 EFFe] 24T 3608 A
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