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Purpose: We present the clinical and radiological results of open reduction and
internal fixation for scaphoid fracture with retrograde headless screw fixation
via dorsal approach.

Methods: This study carried out a survey targeting 15 patients who have a retro-
grade headless screw fixation on nonunion of scaphoid fracture without previ-
ous operation, 2 patients who have a retrograde headless screw fixation on
nonunion of scaphoid fracture with previous operation and 8 patients who have
a trans-scaphoid perilunate dislocation. We figured out a mechanism of injury,
and clinical symptom, radiologic findings. The surgery was done with open dor-
sal approach which is retrograde headless screw fixation internally, with or
without bone graft. We analyzed the result by Maudsley method, in terms of
bone union, duration for union, radiologic finding, clinical outcomes.

Results: After surgery, 22 of 25 patients had union result on fracture and other 3
patients had nonunion result. It took 12 weeks to achieve bone union on aver-
age. Based on radiograhs, we had one case of partial avascular necrosis of proxi-
mal fragment without clinical symptoms. We had one case of each scaphoid
nonunion without previous operation, with operation and trans-scaphoid per-
ilunate dislocation had arthritic change and non-symptomatic nonunion result.
In terms of clinical outcome, 22 patients showed satisfactory results and 3
patients had slight limitation of range of motion.

Conclusion: Retrograde headless screw fixation with or without bone graft for
the treatment of scaphoid fracture is recommendable.

Keywords: Scaphoid fracture, Headless screw, Nonunion, Dorsal approach,
Trans-scaphoid perilunate dislocation
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Fig. 1. (A) Preoperative radiograph shows nonunion of scaphoid. (B) Preoperative computed tomography (CT) shows a
radiolucent lesion with sclerotic and cystic changes of proximal pole of scaphoid. (C) Harvesting autogenous radial bone
for graft under primary skin incision. (D, E) Retrograde fixation of nonunion fragment with Herbert screw and autogenous
bone graft. (F) One year after retrograde fixation follow-up CT shows complete radiologic union.
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Fig. 2. (A, B) Preoperative radiograph show trans-scaphoid perilunar dorsal dislocation. (C) Preoperative computed
tomography (CT) shows comminuted fracture lines on waist of scaphoid. (D, E} Open reduction and retrograde Using
dorsal Herbert screw and a Kirschner’s wire. (F) 1.5 year after retrograde fixation follow-up CT shows complete radiog-
ic union.

Table 1. Method of assessment in clinical result (by Maudsley and Chen)

Clinical
Assessment result
Pain Tenderness Stiffness
Excellent () () ()
Good Mild () Mild
Fair Discomfort (+) Restriction in full motion
Poor (+) Interfering normal work Limitation

S AEEITE A & T Qe Y] IRk 2447E 29, 13 UARE of8ste] s A9t 20 it o] elofl B UhAL
Hololtt, FAE 249 BRE Herbert B5E wghom® o K7, mini YARE 37 A3 497} 6elgie), 44F
TE FEAG AN 2 DR AR 1T FolA 2 demE &5 AT ol B9t 109, FEo] o3t Bt
= 1o, 85= 6oon, AR o= §ljleh #4349, ﬂEj‘Oﬂ Ot A4 E4ol 6ol ThFig. 2). A WS
= AH Qim0 g s gt —rﬂi g2 e 5 Uidvit Alske s et 241717 18700
A 4 et 242 494 =3 2“% FHIE g oA = 9] 12-1671)olls U AR Aol digh YAl H7t
FE AR, 87 SR 28 44 19, 201] 1912 = Maudsley®} Chen9| 7} 7|&& 01 ’5}04 &5, U,

01

=R
e H o de fl3lch & AA=E B7FeIALTable 1), 2% 59, L B TF
AL (Fig. D, 2709 3 2F Y H A it RS v, I BT =

=2
>
rlr
—
2
w

=L
o
it

_B,
o it
i
o H

>
fu
o
o
rsi'

http://www.jkssh.org/ 113



JOURNAL OF THE KOREAN SOCIETY FOR SURGERY OF THE HAND

J Korean Soc Surg Hand Vol. 18, No. 3, September 2013

G| 45O BRIGIT. YA A4S B Yste]
G T 4% T U R4 B ) ik S A9 0
S92 B A3, 2% 33 9 30 98 At
MRS Bgsigon], e 23 Brksh) st
BUN 7, Ao] A, BUNL B3t WY EL DR
Y HA B B 55 40 D AT-FHE O HYA W
SS AN, HF FA FU FH-RYBY A4S 24
sto] 227k QIeho] £AOR Qlak PHEe] 47 ET e

Ho| QA VST, BE BRIA 4 Ho) BF

¥ > oo T ooX

dsleyﬁﬂr Chen”%] ¥
A3 gl 94 4

O

ol 4 Aol 55 2 GG T Aok

ek, 2ol E—tcom FA A BEUE L 25
a7 !

Aol et &

9
o
ox
ik
é
2i
é
N
i&
m{o
ox
HT
1o
Of
o|N
o
©
fr o
ki
B o
Y

UrE}LHO*D} 54*1] ‘é O] B] QAo A AR T o
glo] HEA 2 gmskg] o WA Bl tsto] &
A 1871 A =Y A9 FEA ZAE 1] EFe
= IRlE oy st S YAl 2t 2% 5
Al Al F5A R 39, WAMIAR Aol 4 29
27 Ho| Ay A7 9 9-ZAF Fo] 27| HHA Hah
(scaphoid nonunion advanced collapse, SNAC stage )&
Hol A9} 3004 WAt W FA-YAT 1+ 2

T Bt 510 (MY, 43°-56)% AdoA ZAEY Uz =
AE|o] 7 EQMYAlL TR R] gkttt

it

N

S
2 g3hrpns _r/q._,_

2, A9 Al 7o) 5o
A ZojHZ FHollo]
A9)0]] wlsto] A
-5]-;(40 :[LZE o]OH :_H
W Aol A 4T
A< b‘ 1N E%%L_/]
QR h9jio] o O*‘ziEP 242 24|
% WS SladE $4E0R HTehs Wy
2 Hak ol gl 443
A& FEY 10%-80%2] B 30l 85
HEOR k= Aol tieh &= FA4 2

P Zo] et Aol Folshal HARs Wyl wieh
of o vtz Aol ok, SR e 2R S
Hargo] il A5 el

zozo Fe U9 4ol &

1=
-
$ 40
of
e
_>|:
2
‘l
2
A
é
jQ
i

;E
i)
rlr
—Ll

& o

ek
2
opl
il
mlo
yisd
=
s
i
s
Ay
ot
ol
—z

¢

—11::
f
(N
>.
J
e
=
1o
N
_iF
o
o
s
o

s
i)
o
nx
o
ot
ik
do o
o
:]:
=

¢

_ r)v
Ty
o
N
ri
4o
-z
2
=
i
oxX &
N,

< gk

K 2
_E

il
T

O
f
L
[ @N
£
i
i
O = b oox e > 1o [o oy XK

i

]
rd
i)
op

rlo
¥ ok 1o
e
=
)
e

stol Yagsty] 4190 42 a@solre] £4o] At
ES S HORE Wy 3 20]4S T 4 ok 9

rf#
2
e
ok o
M
023 oot
o 2
I
N
>
%

A9J5 1/39] 1Fo] ofHIL FA
o} B9 yEe) 70
Ao E BEA A

0“1101]/‘1 FEd T JJAP iﬁol BRI T,
J &

ox

&
i
o
4o
=2
o o

=L/
mJ I
w2

ne
flo
pou)
s °
~ 12
E
o o
M 1o
k
o
>
o L
>
)
ol
ﬁ [e]

ol
ol
r o
o lo K
U =)
—\;@ )

15

oy 2= rlo rl

iE A2
oZ rlo v
T
=

eMaagd$} Engber= 99f|¢] 914 =4
301]«] A 9] 95 Aol His
T WARE olgsfo] 14 52 3714

Alggste] 120 Z 119ollA] 73k oé
T2 495 A 2 dAollAE ¢
Al Fol o) &4, T 24 71‘0—*6‘

orokom 9ol Z4 119 F 119 &
HOA QAR E 195 A3 1040

=
A
o
ox il i [
oo 1
o &= rd 4
ki fuomle St
o ﬂ

il

0]

1~

~|

>~ =
>~

-

TE4 A= tsto] &

=2 0
24 AEed e s A deibe =29

oPAPF Sk ] 5 e, S S, 0
& SEUS SA0 A Yol ofe Al oA 1
BT Sleb, o0 AIE 28] e ot 498

) seo] 419] A= Golatei A" Qo Fu YAt 4t

http://www.jkssh.org/



JOURNAL OF THE KOREAN SOCIETY FOR SURGERY OF THE HAND

Ho-Jung Kang, et al. Headless Autocompression Screw Fixation of Scaphoid Fractures Using Open Dorsal Approach

2 37) Qlefe) Bgo] 7hsdtel 4 ate] Bito] ol

sk 4B BUY 1 A 29 BUS UL gEshl 14

4 S el . ole] vle) 245 mehe U9l

2 4B BHY 54 A oIk ST feleS ¥
[e]

Ao Aol $EEE £ 4 ook Lo oo B

ol A AlRYEl 8ol FollA THl(87.5%)00A 2F FA1] At

A4S Y8l ARE-SF Maudsley 2l Chen®e] H7t2 9429} F

32 g9lE|o] =3t YA At B on 89 L I

o A R T 4= Qlo] Yo RE ogt Ak o

QI8tGTt, ol AF 2710 TEH WS T3 SRk A

3 YA eSS AYTeEZN IR 7S =9 el
2 HQlc}

4
S 29 20 9 Bews Y 21 % 94T 29
slof =

EP;L Rzl 9o 55 112 & s it g2
AFze] 2910)4 U9l

oAl Al A i}‘ﬂ@ wket X o2 Az

REFERENCES

1. Cooney WP 3rd, Dobyns JH, Linscheid RL. Nonunion of
the scaphoid: analysis of the results from bone grafting.
J Hand Surg Am. 1980;5:343-54.

2. Gelberman RH, Wolock BS, Siegel DB. Fractures and
non-unions of the carpal scaphoid. ] Bone Joint Surg
Am. 1989;71:1560-5.

3. Bunker TD, McNamee PB, Scott TD. The Herbert screw
for scaphoid fractures. A multicentre study. ] Bone Joint
Surg Br. 1987;69:631-4.

http://www.jkssh.org/

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Jiranek WA, Ruby LK, Millender LB, Bankoff MS,
Newberg AH. Long-term results after Russe bone-graft-
ing: the effect of malunion of the scaphoid. ] Bone Joint
Surg Am. 1992;74:1217-28.

Leslie IJ, Dickson RA. The fractured carpal scaphoid.
Natural history and factors influencing outcome. ] Bone
Joint Surg Br. 1981;63:225-30.

Filan SL, Herbert TJ]. Herbert screw fixation of scaphoid
fractures. ] Bone Joint Surg Br. 1996;78:519-29.

Barton NJ. Experience with scaphoid grafting. ] Hand
Surg Br. 1997;22:153-60.

DeMaagd RL, Engber WD. Retrograde Herbert screw
fixation for treatment of proximal pole scaphoid
nonunions. ] Hand Surg Am. 1989;14:996-1003.

Green DP, O'Brien ET. Open reduction of carpal dislo-
cations: indications and operative techniques. ] Hand
Surg Am. 1978;3:250-65.

Inoue G, Tanaka Y, Nakamura R. Treatment of trans-
scaphoid perilunate dislocations by internal fixation
with the Herbert screw. ] Hand Surg Br. 1990;15:449-54.
Moneim MS, Hofammann KE 3rd, Omer GE.
Transscaphoid perilunate fracture-dislocation. Result
of open reduction and pin fixation. Clin Orthop Relat
Res. 1984;(190):227-35.

Herbert TJ, Fisher WE. Management of the fractured
scaphoid using a new bone screw. ] Bone Joint Surg Br.
1984;66:114-23.

Maudsley RH, Chen SC. Screw fixation in the manage-
ment of the fractured carpal scaphoid. J Bone Joint Surg
Br. 1972;54:432-41.

Matti H. Technik and resilte, meiner pseudoarthosen-
operation. Z Chir. 1975;63:1442-53.

Berger RA. The anatomy of the scaphoid. Hand Clin.
2001;17:525-32.

Ruby LK, Stinson J, Belsky MR. The natural history of
scaphoid non-union: a review of fifty-five cases. ] Bone
Joint Surg Am. 1985;67:428-32.

Gelberman RH, Menon J. The vascularity of the
scaphoid bone. ] Hand Surg Am. 1980;5:508-13.
Taleisnik J, Kelly PJ. The extraosseous and intraosseous
blood supply of the scaphoid bone. ] Bone Joint Surg
Am. 1966;48:1125-37.

dos Reis FB, Koeberle G, Leite NM, Katchburian MV.
Internal fixation of scaphoid injuries using the Herbert
screw through a dorsal approach. ] Hand Surg Am.
1993;18:792-7.

115



JOURNAL OF THE KOREAN SOCIETY FOR SURGERY OF THE HAND

20.

21.

22.

23.

24.

25.

26.

116

J Korean Soc Surg Hand Vol. 18, No. 3, September 2013

Sukul DM, Johannes EJ, Marti RK. Corticocancellous
grafting and an AO/ASIF lag screw for nonunion of the
scaphoid: a retrospective analysis. ] Bone Joint Surg Br.
1990;72:835-8.

Botte MJ, Mortensen WW, Gelberman RH, Rhoades CE,
Gellman H. Internal vascularity of the scaphoid in
cadavers after insertion of the Herbert screw. ] Hand
Surg Am. 1988;13:216-20.

Green DP. The effect of avascular necrosis on Russe
bone grafting for scaphoid nonunion. J Hand Surg Am.
1985;10:597-605.

Fernandez DL, Eggli S. Non-union of the scaphoid.
Revascularization of the proximal pole with implanta-
tion of a vascular bundle and bone-grafting. ] Bone
Joint Surg Am. 1995;77:883-93.

Robbins RR, Ridge O, Carter PR. Iliac crest bone graft-
ing and Herbert screw fixation of nonunions of the
scaphoid with avascular proximal poles. ] Hand Surg
Am. 1995;20:818-31.

Herzberg G, Forissier D. Acute dorsal trans-scaphoid
perilunate fracture-dislocations: medium-term results.
J Hand Surg Br. 2002;27:498-502.

Apergis E, Maris J, Theodoratos G, Pavlakis D, Antoniou

27.

28.

29.

30.

31.

32.

33.

N. Perilunate dislocations and fracture-dislocations.
Closed and early open reduction compared in 28 cases.
Acta Orthop Scand Suppl. 1997;275:55-9.

Kardashian G, Christoforou DC, Lee SK. Perilunate dis-
locations. Bull NYU Hosp Jt Dis. 2011;69:87-96.
Trumble T. Carpal fracture-dislocations. Rosemont:
American Academy of Orthopaedic Surgeons; 2002.
Moneim MS. Management of greater arc carpal frac-
tures. Hand Clin. 1988;4:457-67.

Ritt MJ, Bishop AT, Berger RA, Linscheid RL, Berglund
LJ, An KN. Lunotriquetral ligament properties: a com-
parison of three anatomic subregions. ] Hand Surg Am.
1998;23:425-31.

Budoff JE. Treatment of acute lunate and perilunate
dislocations. ] Hand Surg Am. 2008;33:1424-32.

Bedi A, Jebson PJ, Hayden RJ, Jacobson JA, Martus JE.
Internal fixation of acute, nondisplaced scaphoid waist
fractures via a limited dorsal approach: an assessment
of radiographic and functional outcomes. ] Hand Surg
Am. 2007;32:326-33.

Trumble T, Nyland W. Scaphoid nonunions. Pitfalls
and pearls. Hand Clin. 2001;17:611-24.

http://www.jkssh.org/



JOURNAL OF THE KOREAN SOCIETY FOR SURGERY OF THE HAND
Ho-Jung Kang, et al. Headless Autocompression Screw Fixation of Scaphoid Fractures Using Open Dorsal Approach

To= =2 EOII
A Xl

KAl 21X

e

Okl
e

7!
]
oFl

[
Tl

oH
RO
o

~NO

<
ol
=
of
60
K0
ol

]

_
3

or

B

=3
Bl

W2 BEes 248

A

-
2 P U s 44

5O

9%

O,

sk
beiek

9

9

find

-

dtobi 1%}
Feellol B448 of
CEERE:

T

712 ok
1
| Y

4T B9 Azl ol BT LS
0

o83}

[e)
—

=
o

=

o

A=
TR 5

==
=z
=
= g
£ Maudsley2t Chen”|0.2 H7}

=

3y
Wi

o 22

NIr

12%°14 B 5l &k

117

Ql
=

=

1569 £FY 2013 8 20
[e]

43

g1
=
A
el

;
13

w45 F
o

x|

=

5 20
¥

FX:
S
of

=

=

= 20134
TEL 02-2019-3414 FAX 02-2573-5393

MEA MUET SMZ 50 HM|CHew
E-mail kangho56@yuhs.ac

xAO]
A
| tH

(=]

http://www.jkssh.org/



