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Purpose: The authors performed an autologous cancellous bone graft from the
iliac crest and headless compression screw fixation for the treatment of Mack-
Lichtman type II scaphoid waist nonunion. The purpose of this study was to
determine whether this procedure was effective in achieving bony union and
restoration of alignment.

Methods: We retrospectively reviewed medical records and radiographs of 30
patients who underwent a cancellous bone graft and headless compression
screw fixation for scaphoid waist nonunion. There 28 men and 2 women with
a mean age of 32.8 year-old (range, 21-63 year-old). The mean time to surgery
from initial injury was 10 months (range, 3-25 months) and the average follow-
up duration was 37.5 months (range, 15-52 months). The authors analyzed
bony union, lateral intrascaphoid angle (LISA), scapholunate angle (SLA), ra-
diolunate angle (RLA), and scaphoid length in radiographs and evaluated the
modified Mayo wrist score (MMWS) as a functional outcome.

Results: Bony union was achieved in all cases. In lateral plain X-ray, preopera-
tive anatomic alignment including LISA, SLA, RLA, and scaphoid length was
recovered at immediate postoperative measurement. Those alignment restora-
tion was likely to maintain in final follow-up in despite of statistical difference.
The wrist motion and the MMWS improved significantly at the last follow-up.
Conclusion: A non-structural autologous cancellous bone graft from the iliac
crest and headless screw fixation provided reliable results and can be one of the
effective treatment options for patients with symptomatic Mack-Lichtman type
II nonunion in the middle one-third of the scaphoid.
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SCrew
A E §EL Busty Jrf. 243 oslk e B
o] HYEH 29je] 7ol THHL o), BH Fof
24 BEO S0 BE B9 MlSEH AR BRUS PUL I B BLOIE B0 whe J22 7, u
S 5 SO, thRie] WHOIA T2 10% Tlel B 9] BHE o8 MekS BXE A9 52 5 4 9lon], 29

122 http://www.jkssh.org/

Copyright (©) 2016. The Korean Society for Surgery of the Hand



JOURNAL OF THE KOREAN SOCIETY FOR SURGERY OF THE HAND

Jun Ku Lee, et al. Non-Structural Cancellous Bone Graft and Headless Compression Screw Fixation for Treatment of Scaphoid Waist Nonunion

o
Hf
rO

o u)

i
i)

© me &%

E<
rr
N
)

o
)
[o
o 1z
ofl M=
2o
N Jo
Jo me
T
i o
o ox.
ox M
ox do
¢ o
ﬂa [o U
o =
oy oflt
O o <
I U E £
1 Ho S 5
o g ox m fZ ol
= ox o M o o
1; r%:; T N OZ"'_. l'n'l
LalNe=) 1o L il
= o o
lO oL EQE ﬂ_{l—_] riﬁ

T
i
g 1ll{o o
Lo o o
§g rlo
FIO r_u ro
re M
UL T
2 rE
> 35 o &
o o
2 o @ og
Lokl Q. ox
Mo ox L ool X K ot rlo X

>
HE
gL
fo
>,
=
=
ox
o
O
oo ©
el

pphion

19849 Herbert®} Fisher'“= o] UAMIE EX 02
= T4 AL gEt 14 & e W AfEHR
Lo = ERdel tel e siHZ olAls Y o

3 W 1SS Al AF7E BT o

N
O

K

HAAEL T AER0 27] B A WY ojiof g2
oA 2] Zof U} BOFE THEE 1L 23k L, 1 AT
ulaf o B2 T §3S FUT 4 Uk FAL Pl 3
NE 08 B olF WA BT 24| X|7o| 9]

o
20004 1958 20141 5Y7H FAT 08 24 o|F ¥
e 2Py B9l el 24 N 2E AU AAE o
Moz YHNE HAINL 59 Fo FFH ATZ A

o2t
_C)'l_“
38
—loll L

22 Y, 2 9GP billiard views) S EFH= A
oF AP ARIOIA B U 293 BrksEon], HE
& gol7] 9I3te] 53t vl LAtgL £ ATOIA B4
g 3 3N o4 AT ol SEAMIAIA T84 B

3 o] FUEEA Theol Uoluhx] g A9 A

1o o
_O|L
%

e

http://www.jkssh.org/

gretetH’. Lichtman ITE e V@9l 49 Futel
A 77t 7 o2 g aoty] wZof wiAlstl en],
B AV 291 ZEH] B2 At B

i)
1o

-
r&l‘r

ont 2 of

Jo X

Xad
oY
e
5l

MU
Jo
2
rlo
¢
r{g
o=
>
[4)'
>~
e
)
Hoox
e
Jo
o
r\l
|
ol 1o
o,
tol

El
N

o @

- ol T

2,
)
2ol
ol
r
Qo B oy ue 10 o

T
=
E)

1o
ol
3R
=

r o
i,
o,
Ho ox

ol
AU
il
o)
N 1o
)
(o}
a2
o -
)
Y]
M o M
2 =0
do e T
?{ﬁ
(o]
ftl

ok
o

o
ZAHcomputed tomography scans)
% wsigich. FAe 24 of

[

>

o

ol

el

oS
Qi
xo Ho

rr

lo i

o
o,
)
rir
o,

N
2L
~
of.
1o
ox
oflt
fo
j::l‘
)
M
1o
“>—*
of
1o
of
o}
1o
B
i
rN
M
1o
3

ox -@
O.

N HJE

2

I 1o

FIJ ([;l‘

L Jo
t
=
£
e
i
ol
N
ED
N
1o
%
I\
rd
1)
O_;':_.
)
>

(lateral intrascaphoid angle, LISA), ¥4}
o] Z27to] 7h o] FAMA} ZH(scapholunate
= Ao A5t AT SHEY 4
ZH(radiolunate angle, RLA)S &%s4 5t F
(scaphoid length)= FLHE Zdf A5, &
9 2|5 FAIAQ] LISA, SLA, RLASF 42 2
Attt
Ake] 7154 B7FE flof oh <l W Al &=
SEHAGA, =25, 22, F2) HHE SHot
, modified Mayo wrist score MMWS)+& % & 65,
IN, 670 9 194 S4sleh 24 19 o] 49| 2% +
Aloll S5 ghE0] 240 ARSE Sl

HAF 289, o2} 24, FHat vho] 32.8A41(H ¢, 21-634)DH
1, 3¢ 3 a5 A7 B 1071E (89, 3-2570Y), B+
FAl 71702 37571 (9, 15-5271€) 0] ATt

wh rlo
ﬁ —IlN‘
ﬁ i)
N
g
o qupl
fe -
IS

angle, SLA

fo

‘O,
o
s
0%
N

r
ki
N

Z

i
o

ol o
o
—loln E |‘_>i

o
>
Hr o

Q

o m o
1oy =
i

i
=

Ni

1 $AEH 24
SRED

= JY9 74 o R F7sh] Aol e AE
9 2F AL Al AN ARl A LISA, SLA, RLA, 3= 4
o] ¥gkg S45to] v|wstl 1, SRS AREA] (repeated
measurement analysis of variance)& ©]-&sto] EA514
FEob ojatd o7 HHEO W Aot 7|54 357t A
HAE ot Yol Pearson's 4 242 AMgoFgl o,
T AT MMWS %t 2to|@F LISA, SLA, RLA, /4= 2
o| zfo]E W53t p0.058 SATH & 9u7t §l=
Ao g2 Holstg on, FA 242 SPSS ver. 23 (IBM SPSS
Inc., Chicago, IL, USA)¢t R (v 3.1.0, Comprehensive R
Archive Network, GNU General Public License)2 ©|-&5

123



JOURNAL OF THE KOREAN SOCIETY FOR SURGERY OF THE HAND

J Korean Soc Surg Hand Vol. 21, No. 3, September 2016

piles A A1 o|gote] FEY HA dll RS Fxet fARRE
e Y Zo|E B3t H, §eto 2 A3 ERIstHA FFuLt
2. =0y Al f-& 3 (guide pin)e ¥ ZEH o AFE AUt A
L= @M 25 o F3(flexor carpi radialis)®] & FEIF FolAS A7E T7e SHSHA g H 29 =E w7t
=5 99S wet g7 FHNE AlYstithFig. 1. 2 A Addoteict. 24H SAHF S YA|st7]| Sl K-+l
T AR 245 grefgt § WAl FANE 7ot B4 (Kirschner's wire)& 571 0. 2 A ot3itt.
o =AY HoMd BA F91E =EokTh 2117 (curette) o[AlL Sgt s HES AE TAA &2 em 2719 A
oF Aukr](mechanical bur) g ©]-§ske] 7477 E¥Hd siw = #(cortical bone window)& ¥H=0] A Fsto0, A3zt
0| EE iR EREHE Aot on], 25 ZolAlE HES 3 Fe(chip & theol f=d F8 9 FuH 37t
et O R 253 B F7Hbiconcave cavity)e T of e Fleh 4 FE 55 & AL FEH AFElA
I, 25 YA At FAA R (bone stock)E= 25| A =R TEE B S Wit o] 2A4E0 ok
FoT, &5 WS AT Aol A 2F9 ] (joystick) & =5 flof A SEF8AI5E 3.0 mm 7 4 WARHCS,

Fig. 1. Surgical procedures. (A) Sclerotic border of the non-
union site is removed by a burr and curette. (B) Preparation of
biconcave cavity with healthy cancellous wall. (C) Packing of
cancellous bone around the guide pin for the headless com-
pression screw. (D) Headless compression screw fixation. (E)
Additional tight cancellous bone packing into the surrounding
defect.
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Fig. 2. Results of radiologic measurements at preoperative (Pre), immediate postoperative (Post) and final follow-up (Final). Repeated mea-
surement analysis of variance, significance with less than p=0.05. (A) Lateral intrascaphoid angle, LISA (standard deviation) (B) Scapholu-
nate angle, SLA (standard deviation). (C) Radiolunate angel, RLA (standard deviation). (D) Scaphoid length (standard deviation).
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Fig. 3. Radiographs in a 63-year-old male patient at in

ury and 1 year after surgery. (A, B) Preoperative radiographs

showing the measurement of the scaphoid length and LISA. (C, D) Postoperative radiographs showing the measurement
of the scaphoid length and LISA after the surgery, when the bony union is achieved. The length is improved from 2.5 cm
to 2.8 cm and the LISA is decreased from 44° to 37°. LISA, lateral intrascaphoid angle.
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Table 1. Mean values for the functional measurements at the preoperative and postoperative conditions

Functional measurements DF (°) VF (°) RD (°) ub (°) MMWS
Preoperative 63 (11) 65 (16) 16 (4) 36 (12) 70.5 (10)
Postoperative 73 (13) 76 (20) 17 (4) 37 (11) 92.5(12)
p-value <0.001 <0.001 0.030 0.326 <0.001

Data represent the mean (standard deviation) (paired t-test).

DF, dorsi flexion; VF, volar flexion; RD, radial deviation; UD, ulnar deviation; MMWS, modified Mayo wrist score.

Table 2. Correlation between the correction of scaphoid deformity and the function
MMWSs versus LISA SLA RLA Length
Pearson’s correlation coefficient -0.013 0.090 -0.070 -0.201
p-value 0.947 0.638 0.713 0.288

MMWS, modified Mayo wrist score; LISA, lateral intrascaphoid angle; SLA, scapholunate angle; RLA, radiolunate angle; scaphoid length.
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