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— Abstract —

Operative Treatment of Carpal Scaphoid Fractures
with Herbert Screw

Sung-Joon Kim, M.D., Kuhn-Sung Whang, M.D., Jong-Sun Leem, M.D.

Department of Orthopaedic Surgery, Hanyang University,
College of Medicine, Seoul, Korea

Carpal scaphoid fracture is most common in carpal bone injury, but it's not easy to diagnose this
fracture after affecting the damage, and also is not rane induced avasular necrpsis and/or non-union.

13 cases of carpal scaphoid fractures (5 displaced fresh fractures and 8 non-unions) were treated by
open reduction and internal fixation with Herbert screw and also cancellous bone graft taking ffom
distal radius were performed on the cases of non-union. The results and conclusions were follows :

1. Bony union takes average 11.8 weeks in displaced fresh fractures and average 14.4 weeks in
non-unions.

2. By final assessment, excellent result was taken in 10 and goed in 3.

3. It might be effective procedure for which cancellous bone was harvested from distal radivs of
same operative site.

4. Herbert screw would be one of the good and rigid internal fixation device for the treatment of
scaphoid fracture.

Key Words : Fracture, Carpal scaphoid, Internal fixation
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M B

TT FAEL FTE E1F U= M wo
FARE 3o} FATE fAREl AN AAlz 2
@ eER oEie] i BRY B FEA o
A7E R ol Lol Hu EY HRgo=
5o1g ¥y i ARE Sdx BYY 4}, A
A &Y, BRY TEE U BG4 g8
U ZRAF 59 FP3ol o2 & e WA
4o}, ¢34 ARE AMHE 34 Y23 E=
T AH7A7E AgEn gledl, AR dAYE F
AE ANI2EH ER/E 13804 Herbert WALR
Wyt d8A Y A4 F99 88 €95
A ARG ARE ol4eg A 1 ANE £
M3tz Y n@s @A Eashe wielo),

HToY o Uy

1991 19 B¥ 19919 129 7A 9 143 A
Azt Y HAD F4F TE E/Y s A"
FEE A 23 59, $ 13918 ez syt
FA 717k o 10709l HF 227092 He
16714 °]%ict(Table 1).

Table 1. Case analyses

7k BBy

1) 4, o 9l B

133 2571 gale|dler dR9EXE 20- 2442
H 22401t #% R4 E2e #H& 49 2
9|2 3o B silon FHAZE 483 260 @
£3el2 1331%F 11817} dominant handels @
A3t} (Table 1).

2) el

a4 g ZHYe] Uiz Al &% A7 SF
FAFE A7 9z bR Bsked, 23E §4
F vy dglel FEbsle) BAEY R 18l of
T B3F vjnzA dojaly GAEcH(Table 2).
an B4 A AN vloaA A gola
%& Fo] (out-stretched hand) TA=UcH,

3 SFe| mdt

AMELE FeldN F4F 7o ¢4Be] UA
o £2 WEEFl As AAh 2 E
R daldd 4§ 25 Fo dYste 2
72 F8E pA3FT ot 234 SN F

F B9 A= el e 38 2
BAEF] J=E AP &3 Fu2F R 2
Z 2} ¥ AP Uk Ak Ak A

Case Sex/Age Side Cause Dx. Site Tx *Union **Duration F/U Result
(yrs.) {wks) (mos.)  (mos)
1 M2l Rt FH. FF mid. 1/3 OR&IF 12 8/30 13 Excellent
2 M2l Rt SD. FF prox. 113 OR&IF 13 8/30 14 Good
3 M2 Lt SD. FF. mid. 1/3 OR&IF 10 6/30 20 Excellent
4  M/24 Rt SD. FF. mid. }/3 OR&IF 12 7/30 22 Excellent
5 M23 Rt S.D, FF. mid. 1/3 OR&ITF 12 10/30 18 Excellent
6 M22 Rt S.D. N.U. mid. 1/3 OR,IF & BG 15 14 21 Excellent
7 M/21 Lt S.D. N.U. prox. 13  OR,IF & BG 16 6 12 Excellent
8  M/23 Lt S.D. N.U. mid. 1/3 OR,IF & BG 16 6 14 Excellent
9 M3 Rt FH. N.U. mid. 113 OR,IF & BG 14 13 19 Excellent
10 M24 Rt S.D. N.U. mid. 1/3 OR,IF & BG 13 9 10 Excellent
1 M22 Lt SD. N.U. mid. 13 OR,IF & BG 14 8 18 Excellent
12 M/20 Rt S.D. N.U. mid. 1/3  OR,IF & BG 15 8 15 Excellent
13 M/22 Rt S.D. N.U. mid. 1/3  OR,IF & BG 12 24 13 Good
* Union  : Duration that bony union was achieved after operation

** Duration : Duration interval between injury and treatment
F.H. : fall from a height
S.D. : slip down

E.F. : fresh fracture

N.U. : non-union
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F9, 339 233 A FAMbilliards view) & Al
Pt At stk E/PoIA S8l FAE L3}
Hoz U2 dxz vy dEXgE
et 1 JHle Heolg A=) AW gste
B £AdERE AR7AE 6-24/M92 HT 114
¥ o]ith{ Table 1),

Table 2. Cause of injury

Group No. of cases
Cause Non-Union Fresh Fx.
Slip down 7 4
Fall from a height 1 1
Totat 8 3

4) BHe| ghat

Russe33) 2] sj2-8t2 R 8w 0 1/34%
# 23] 1181 (84.6%) 2 7MY 2%tz 29 1/3
29 23] 28(15.4%)Hen, 9#Y 248 gl
XU} (Table 3), AHEH 58 EF 2mm °]4
A7 st

FAEREE ARAR g FIZHE Soto-Halls*2
B4 84 #3o] 53, A4 Sde] gallolur,
olF 2t 4% 419 9 57ed FgsPot
219 Ao 6709 ol ¥l g AlF wgin
P 234 B ok & A74 F2 6ql
= & 284 BRglelsid

Table 3. Anatomical location

Group No. of cases
Fx. site Non-Union. Fresh Fx,

Total(%)
Prox. 1/3 1 1 2(15.4)
Mid. 1/3 7 4 11 (84.6)
Distal 1/3 - ;
Total 8 5 13 (100)
L X EYY

Fe& AMEHAN FA4F BT 7.89(49:6-
10%), E/%ANEe £4F 37 10,9714 (841:6-
24789) o A8l (Table 1). Faslela <gobi
ol F# 273%F A (brachial plexus block) =}

Halo] AEEE L o] fE9a HR e F4
& F4HoE 983 AUKe sdIFod0l 8
o8 A PYP{HA HFo| 4-5em Hole FAA
E Jhegli 495 FA729 JIARE g3
o} o} a@Eoye AE AAPE VL Haxo
2 Atz o iz Fdbe) g@AddE HE 4
g wE} dAsjsie] FEFE =239 FALE
r2dd FE}n FH4EY F& WYgoe=m
Herbert WHAHE 43tdm, ERFolME Aol
A Zo|2& Al&stgich

o4& FY Fe B4 ITHREE ¥
£ % lom Qe HEMiIE A ¥32 2
HR2 o7t AQdle 8 YHNERE =2 A7
F Zuto] B Az drill2 obgd HEFE W
™ €53 lem®] ‘&'A ¥ FTUAE el T
o3 fAEL BAFA gttt FUYL S0
A 7|HE7E A FHHA PEE Fodn F
WH-E Edhe 328 9ED curete® AUIL
AAY F AAIZEAE g ¢ BHaac
ol AZHMANGE HFEo) o) $ giold WA
o] 4A ESH: AL fAAF A B9
HANA gt} Cureto. 2 AF 3 AHZL 23
ol et R HH EALE AMsed 2B
Frh, Zo|A& Herbert A7 @33 Aj1=7]
Mol APsta ol Fe] $:3] A3l FF IBo
ME FAA o] E xZo] wVsIA Riln A
el Ho gruteo] nlAEE sigic),

¢ 244 E4% ¥9% Green® O'Brien™
o] 2929 PP EFo W) 3y 2ELUE &
Azt THAM FE(Good)olRNT 13(FH Te
F3/8%F (Fair/Poor} el er 43t ite A
f4d #8el 63 flon 28 (ZE7, 19 B4 4
efo] i},

£F Ae XY £5L Fesln F 2
o BHAIE AARE FEAIDNE FE AARE
Y SOPALTE 23U FHAGE Hn
FEE F8A7190 &F 4FHHE FES AA
33 53 FHLFE s &3dy)

g o

FA AR AAME BRE71E Q4B E
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Hi 11.853010-135) oIl /%L 37 14.4
F(12-165) o FREE 9€ + Ak +F¥S
e A 43 (80%) < 63 (15%) A D2 B
49 EHUHE BY1 BT FEo] giglen <o
% A& Fo|F Ao|7t gl A4 FHF 18
b B43 280l S22 2029 222 10%
7 Z2E%n, EFA #EFE Avsgch A8
ZHote] #AL Maudsley$t Chen™9 #H7t 71&
{Table 4)& wgen ¢ 102, 4E 3= 2%
olut B2 gidith ¥HFos ERY, U4 H
Ale 9%l ZAAH el 18(FH 5 Aew
g Bgoz AFHYcH(Table 1),

EHE
1. &2l 4Fig. 1)

24 B2 19891 7R dolARs £
o2 & YLF $3 5289 FEE Fas
W STk ol8A AAME F4F Hslel hEo)
AT 42 BALF AVE VYT, A 2
A 248 2% BH2 2mm AE9) A7 AR
. 2% 799 BYH 35 % Herbert A}
2 WA e NBAAT, & B4R N3 $E 3
e 2FFRE PEAGE REAAL 553
BUEEE A8 $RANE YR E e
A3 &% 4301 4nR2 FH AA 2 55
BYLEL AUt &F 1270 Y] =7
2 22719 A% 2ol $EEAs e A2
HigAED BEL Yo 4 (excellent) o] ATHE
SENEE

Table 4. Method of assessment

2. &8 13Fig 2

204 @22 13ARE AP $FE Fn UE &
% £350 FEE A% dFAe] £EAVE
F422 ydsch 2dddd w2e Adst ol

$& £o2 FE JLF FF] o AU e
A A AAF g d32 Fdse] g A
BE w2 Ho] glgit)

olfH FAMY #dHAA FEF % aFFF
259 AFo] U PART W04 FAENM &
B FAAHT FAAE ua) AL Hen ¢¥
¥ & (cystic change)$} <] B|F4£HE Hod B
foz A =HAih

4% 24704 B¥A FE L Herbert WAt
2 Jz3dgn 29 2F 9954 sass
AHst] Bold & AlYgion vFEL A 3
At 2 274 Greendt O’ Brien” =24 29
¥y 253 FE(Good)dl HFEE B BN &
Ho] #F =Hen 3 Y EiYe =Ho 9
Ak, =F 125 S/%el Ho] 1349 FAF ¥
Ao &% e F£2d Hr 33 5o A=
o Hl#} £ 2T 15 82T 10=7 T4 =Y
I g AEA B fsleu 4% F5A A0
# $%0] 3lo] & (Good)d EAE YeRRT

#

#2 348 24L& 2E 22 97T 4 6% 3
= AR 22 M e A9 60-70%%
AAPm AV, z71x0ee ofel g, AR 3
gage Fol4, 284t BAZA 7 B3
T2 YN dAlY = geiA 4o

a

Clinical

Result Economical Radiological
Pain Tendernes Stiffness
Excellent - - Normal work Union
Good Mild - Mild Slight limitation Union
Fair Discomfort + Restuiction in Some work avoided Non-union
full motion clear outline
Poor Severe + Limitation Change to lighter Non-unicn
type poor outline

(by Maudsiey and Chen™)
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Fig. 1. (Casc 4) A : Preoperative X-ray shows displaced fracture of scaphoid waist.
B : Postop. 22 months X-ray shows satisfactory union.

Fig. 2. (Case 13) A :Preoperative X-ray shows non-union of scaphoid with sclerotic fracture margin,
cystic change and osteophyte.
B : Postop. 13 months X-ray shows satisfactory union.
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Maudsley®} Chen®, Osterman® Bora®) &
20-30tie) & FdolA Bol ST £ B
o] ¥l Hoizn Em: st ¥ dFdME 2T
200 Zule] wAsiglen] $£&4A 69.2% °lAe
Y4 dominan{ handEv 84.6% = ¢ He}
713 2§ Aoz AR,

239 dPLe i goz afd 70-85%7}
AP 3 diAe] AL dFA gE pe &
{out-stretched hand) 22 F& Fo LYt
AP, o] A% 8T 9959 3 P 9
F F4E ¥ ¢ 53 (compressive load) &
F4Z AWe 413 ¥3l{tension load)l 2|3
30| Yottt i 7o) FAY (torsion)
3 2139 (rotation) @] 2§ 713 HFrlslel A
V12 Sed®®, Green® O'Brien™ 2 $3e]
955 A 100z A HAeM HHE FA Hof
FIHe 45 Avt J=F 3] AdEe] do
iz Aol Fd 7ldelz) diga AFL 4¥L B
B A 2,3 I T £4Ho2 & Fo| JHEA
5 (capitate) # Y4F (lunate) Ate]ollA
Aoz FuEAse $4IY AARdE BY
o], FAFole o] A ole] st F
48 o ZAY + slon Ei {5 s
T2 Al €Y B Adea A 2 /457
el 2l3t 3o ejaiME o] BAY = 9
+& AXAE. {3 FFL £58 W5 o
FHEFEn AR @9 29wk PAlolA
FAEL 8.8 98159 FUeEA A @A g
=& AHsy aZUHYY] Tk fgdd] g 7
H datell A3 o2& vehdsic)

F4E 239 A oge WY 2 FHEF R
Hell 450l dew A HAZ g§2E A ¥
€l 7l ©@e WA JAZ 2A5HA g
7AF7 249 94o] dod AFe] AAFP o
& HALE Al¥siok 3t Watson-Jones™ &= 2-3%
Fo mEE Mol Ay f59 FHEARFAAY
%8 (hypereremia} 2 3} F@io] Jehie o
RE Elstdel @tm sk Seldle FHA
AAEA 3Y o]l ¥l HUY AEE ¥ & g
I8 1

249 ¥Rt Russe™d ¥H<) el sfrasy
o2 FAEE TR 29, Y (Ee B 2

YAZ EFsta L (70-85%) ] 8o w4
Poha 3w ANEE P AN E 84.6%F A6
Hek

FA4E ZH AR gl vy FHe A1
RE Ags dn 24 g 2y 9 9 2
A 77 ok A8 dabe 80-90%9) L3
Efde] Bage] gttt gt e A
FogyE AAdFHdAMe Y =HAAY 4 ¥y
23, & 25 vide] &4E IHM B4 FE
o] A3 HAAY, M APVLRE I HEo] §
A ®3le ALEM BEAE FE Juyol °
838 dot A4 23 £e8 N8P 25 W
IHEE WS 3 AT 24 M e o
2ol AlE 4 U}

FEA A9 e 35 WP ERE K244, A0
YAl Fo] AMgEe] gm K-7H4de £3 FA7 A
e A3 AAZ folstn FPRA AFHE
F712 3 dad dmge| HzA R 27 &
Fol o7 fn K-74ie €e] dfzxzoz &5
W B 2 f4Ase @} FF AR FA
53 ofAAH o2 AA Feo] WAy ¢ Yo,
HEE& F4F E/Ee K-244 2% 3 3ol9
A5 B 16570 FHEe] o] FoiMn B3 &y
o},

AO scaphoid lag screwt 334 €718 A%
gt 2HN ghehg & 4 02} Herberts} Fi-
sher& ©H22 gcrew head?t £2s57 =9
FEN Edof| AMgol A TFH 2§ FHo)
& ¥ thread’t 24 9 928 A
HE o8te WE 5 gley w3 FJEo 440 o
olg # &g At (Fig. 3).

Herbert WAbe ZpA o] AR 2| 7e] Aol
e B89 o] 7HeEe £ screw head’}
glo] F¥Eo] threadZ Ho] glo] FABVdMEe A
E3E (subchondral bone) 742 Agle] 713l
#Ed S99 nHo] 7153 (Fig. 4 =3 4E
9] thread®| 1A Ae]7} gloiA Alglel whet <k
% EZHeo|l FIY Fog ME 37)oA S
2y kg 7hg 4= 9ol (Fig, §) Axng vim
ol e titanium FFLR TSH AA
T€° €8 ge T AP FHFT IFAA 3
T WnygEe stz g4eid g, a3y
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Bunker3'"& @22 AYAl iz EE &4 A
A ¢ Y3, P 89840 A& BF 08
AYAE £ enz KZHE 2R oz A
Aol & A7 den, P (loss of fixa-
tion) ¢l & + U&FS AFsHU,

¥ Bggel A Yoz vhPe A EYo)
Ho gglenswiin - galel Ay sFH¢ 4
T adxn 284 A =9 H3e § S
gl G Nz Edayed FEEer HFE,
FZeldg, 85 Und, 295 FAdg 4 3A
dAE, 8F ARE7 FAE, =9 <€ HA
&, 2 %31 23 9 AJ#H A%< (implant
arthroplasty) & ol2] ¥yge] &7 HUch

o] o F o]aad oF FAE ERYS AEe
1928\ Adams$} Leonard”7} A& Rt olg

.

Fig. 3. Diagram showing common problems with stan-

dard screw fixation of scaphoid :

A. Fracture or resorption of outer cortex under
concentrated loading from head of serew

B. Large diameter of screw relative to bone,
making accurate alignment difficult

C, Protrusive screw head interfering with adja-
cent structures and precluding insertion
through articular cartilage

D. Thread crossing fracture, proventing com-
pression

Fig. 4. Diagram showing design of Herbert screw,
Note the reduced diameter, the lack of protru-
sive head, threads engage both fragments, and
the short leading thread for fixtion of small
proximal fractures.

Fig. 5. Difference in pitch between the leading
thread(P1) and the trailing thread(P2) governs
the rate of "take up" or drawing together of the
two bone fragments, producing compression.
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Matti®, Murray™$} Russe®™ol 2l#f @Az o]
ZHdie HF@ ;AT o4& (cortico-cancellous
graft) ¢! Mastti-Russe W] o] &5z i},
ojafe] o|§ FHY) YT EL 85 97T% = HuHR)
SApHRER o] Wil FEUnAYE sk ¢ AR
o] R0l ol Fo)AE 3-471¥ ) AL 25
o] #3 £F¥AY Fart Jeidtin s =%
o] A, wAe 734 aelu 259 9458 2
Ao F4E 4] £ 3L dYpe B
o] AHHYEE, aejng d2E dL @
HEomx R et ¥ad 4zIA 25
WP &g Asld S/ ol 27 24 &
£ 2 =% HEL g8 B, a2y
T4 dngeo] 4dutgd 52 24 3L £ A
7t 7leXdes odm, Anyd Vo E ¢7) 9
g B oflz HlnA AFE B Aoz Y
E]ﬁt}l'hznh

At 5Ele HHE F4E AAERANS B
A8 3 Herbert WAl 3 && Ay 84
of F4F ERPIME #¥3 44, Herbert
AL e 9 A7 HAE o4 &L AWIc)
A7 AT A3 Yukdos ATedr 43
T AF NSl AFEN7 dasty FARSe
&4& A Ha £eANY 9 2 FE25 AR
o A4 w7 dasht, F4E 33A €8F 9
HEL £2FoE Holx & aF 4R 8
& AR} 2bEs] HRENE lem BT 2HRS
dFed =5 T AAE AT ey Aol
108 A=d FE3EY B 347 59 4
Zelw Y Aotz AW i3 golt FeiAE 3}
da% A9 (regional anesthesia) 2 7155
ALk e PSS A8 F Uk =% 2F ¢
A7 FEE dv fFZ L T B sl A
2 23 glo] AdE oA DAFE AR ¢
2] AAR Folie FEE R d3zF9 A9
& A Fol4] Wi e AHY HAWF 22t
£ ke Z9lo] $8EA] % AN FHY
ZHAlol] 7HEo| € o FAR A AF
UARE @33 2elM M2 gebslel 2ol WAy
oA Yxg v ZAUY 4AE i 2]
% R 27 FHYel e F Aeddd. F
=¥ EFHFUARA Y 710 dREe AaEe] AH

Z 234 12-16F, E8#% +EAl 1520507
16-18F) F =& Rusigeny'™® & AFdMe
A 238A BE 11.8F, EREFEA HT 14.4
T2 a3 27l AEE 533 oe Axd Wi
3 B9t ohjel Herbert WaAle] 544 IF#7e
to] Zheste] ZHEANAN HFHe HA=2 HIUR,
dide] 2000 2vke] AT o]zt @ gQloz 2
&3t esie) Alndr,

Eg 23 27 @38F0] 25999 BEC o)
T T8 8oz ¢oA Kz £ dFeME &
¥ 2575H 53 BEALEE sl 4ol &% 47
el M1 REo AA 2 FIHY BHLFL 3
FHoEN #E £F HAU S G A4
T8 80%S BRY 75%04 RE3 A TR
FEHAE 22 AHEY 189 B/ 28004
AE ST 2029 82FL 1057 B2EYL
v EEES Held 25 gAY AvEy 2%
B BE FE o4 48 ZaE vehyql
o $HFeze B 7 139 2xsge
v A 5= T FEAY AL BERYEE Ay
¥ Ee Y= gsich

2ef Y HE

AR 2000 25 gAte] F4E JAHEF 589
ER¥ 83& Herbert YAtz W2y 3tz E8%
AXE e 28 AHRAM AHE AT )3
= APsld g3 22 28& ik

1. #5F 7% 713 A2 97 11.8
F, BRI B 14.452 v\nd 27 FEE
dg + Usich

2. F 23%Y 2 +F€ 43 ol¢ 25
# 2EUNE 92 + Udey AEAAe &5
108 <% 338 4o

3. o2l ZAE Herbert vAle F22¢ 4
S22 ZHE Shddel 93 FHWY WA E i
g o] Axng WuYe] 5P 58 Wni
€2 AaEd,

4, €14 484 Y € Aok 88 49%
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