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Preservation of Scaphoid in Scaphoid Nonunion
Advanced Collapse Stage Il and Il

Ho-Jung Kang, M.D., Ph.D., Il-Hyun Koh, M.D., Yun-Rak Choi, M.D., Ph.D,,
Ji-Sub Kim, M.D., and Young-Chang Park, M.D.

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

Purpose: The purpose of this study is to investigate the outcome of open reduction and internal fixation with a headless screw and auto
iliac bone graft for patients of scaphoid nonunion advanced collapse (SNAC) stage Il and Ill.

Materials and Methods: A retrospective analysis was conducted for 10 patients diagnosed with stage Il or Ill SNAC, and consequently
treated with open reduction and internal fixation with a headless screw and auto iliac bone graft with or without radial styloidectomy
between 2010 and 2013. Radiographic results were evaluated by bone union, the scapholunate angle and lateral intrascaphoid angle.
Clinical results were evaluated by range of motion, pain, grip strength, Mayo wrist score, and assessment of Maudsley.

Results: All patients showed union after the operation. Final follow-up X-rays show smoothening of the articular surface with improvement
of sclerotic lesions of the articular surface, cystic lesions and osteopenic lesions. Pain decreased after the operation compared with
preoperative status, grip strength and Mayo wrist score showed significant improvement. Scapholunate angle and lateral intrascaphoid
angle decreased after the operation, but it was not significant. According to assessment of Maudsley, among 10 cases, there were 4
excellent cases, 4 good cases and 2 fair cases.

Conclusion: Restoration of stability of scaphoid is important to SNAC stage Il and Ill, open reduction and internal fixation with a headless
screw and auto iliac bone graft shows satisfactory clinical and radiologic outcomes. Thus it is considered a recommendable operation.

Key words: scaphoid bone, scaphoid nonunion advanced collapse, scaphoid nonunion advanced collapse stage Il & IlI, headless screw
fixation and auto iliac bone graft

A E oF 127 FEANN BRFo LI 2YT 24T 5
27} olRolx] ghow S TA Sl ol U Bk
4T 39l wEol HYY Wt WS BAHoR B

kel
(o] j . = o =
o HlEo] H 2 A2E shAY 22 HHneglec) W M= 47 HE A " U¥EHY, A5 FE 2 1Y

FE =R A S Watson®] A 2ol whet k4

Received June 22, 2015 Revised July 26, 2015 Accepted August 22, 2015 o] BElaiA Blalo] zlaic] L okAR L v
“Correspondence to: Ho-Jung Kang, M.D., Ph.D. of Hd ool Ags = el weh 712 vhdh Al7l=
gepartment ofSOrthlopaedic Eurgery, Gangnam Severance Hospital, 211 Eonju-ro, FARZO] Q9 H et @ I HAREY] Alo]o] E|PA W& Zo]
angnam-gu, Seoul 06273, Korea L =alate] —Lolu To] = .
TEL: +82-2-2019-3412  FAX: +82-2-573-5393 E-mail: Kangho56@yuhs.ac W A7l e T9lFek 259 F/g2Hscaphoid fossa) AF

The Journal of the Korean Orthopaedic Association Volume 51 Number 2 2016 Copyright © 2016 by The Korean Orthopaedic Association

“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”



126

Ho—Jung Kang, et al,

o|2 B/ wsp Xy Aolt}, 22| A7 = A7 H e 9 AP AE o]AsS Al 71E2 v A vo|7t A
Z1eYsto] AT 9 5RESEE7A] EGe] FE U 0] =2 EAEA A H 0 & st o]e] 2
Aol A47]= kARl o] WA o] sligote Ao2 o A7|U e, £ A Y SR AE U AE, ol W
715tk P 52 1oty 7hsdt YK O R AlEstlon, o] F & &
FE B0 AYE SH9 ZF staged]] WE A BR= A7) e Al F A WSS of o] $FAH 02 A5k
oA FF Bl tist fte @A B 7] AAleS 109]] =5 ol on] Xtk GAl 2] o A2 40.74(18-59
e Qlon], FAE AAls B3 1 S Qv T2jary ADSTE Bk Al 717 242704 (15-4470 ) o] YT Watson's
AYPH A2-4719] 4= 2643 AP By = BEYGol  classificationo]] whel A AR AR B AHRE oeEYy
ot S4HE dlldsh] Yol ' tE f8hs, AR T 88 (computed tomography) G782 B2 F o0 A27 = 4

< (four corner fusion), T+% = HU9R U 8F AAET] Aol B4 wHatel g =
tomy) ¥ ¢HHd fobE 5O Al A B2 oAl Al 291Ret aFo] A Atol7kA] IEH el A3t 9 F=Hspur)
QIR JBu FZolle A2-37] ST B4 A B 5o =4 Hep & AoR A3 o Adste] FAGF
S R A AEe eSS 5ol Eux A 9 /R Y Webt & Ao R Aok,
1 lon, 53] F1 o] w2 sxRtoA &de] &5 A27] 59, A37] 5| fick E--Ere] YR+ Mayo -0 whet 5

4
rl
e
i)
2
iy
o]
3
x.
=]
=3
3
=
&

el Al Wy e 2 Qe S 9 o= 5o ZAZEE 2Rkl 7o, 9l 39| Atk SRl 713 620 E
AYokal Qltt 2ol 4 EY £8ke] /o] FREUA  B-15670E)0l9it dE o] FESHA] o2 97t 34 gl
=Y YX7E F9F] AU T2 HAF 2ol A2 Al o, A T ol st o JdER] o BEH A RS
P B2k I o] A& (vasculized pedicle bone graft)ol Ut thElE AIYsHE & 54 € Y F44E S/ A 5 E e
of| A 98] = o]Al(free vasculized bone graft) 5-& E3] FAFES & o7} 49 Yt 4 A E AT TA S ATHbT S5
Azshe #4150 BuE T ok 2y g B2 F o] RS Al Fof WAt 4T B XA BYE % 3¢
Ale 52 fe] T olEE 5719 7l olgle Artel dlo it 25T 71T 837 0-1567] D)ol ATk

TEAIZE oA i T A 17 Y 0|2 F0 9P/ R4 T TR e T o2 E A P (volar approach)©] 59, 9 3
o] Jlo] el ut A7t Pukal o & A|gsh= Zlof o2go] ¥ (dorsal approach)®] 59 ATk v L9 & 14

1=
21t Z:(volar ante—grade fixation)©| 5o 2 7F worch

AN
A A| < (radial styloidectomy)2 /422 Wiy 2|2

Q

2 AFollM= A2-3719] = =R A s 2t WL s
oA 7|& & Al fLAleAlolu By B2 & o]A]go] Lz HollA &F =3H(adial deviation) 52 £ TE 5 Al
opd 4T =% R Y 5o Sesithal wdst & B4 &7 4E Abeloll SE(impingement) £740] &
of W 1Hs 9 AL AE olAle X 5E AlPcte] WEHE Al AlFSHY T FE(impingement) == g ol whet HA| Ak
o] XYPu= A ofldstar 544 &« pZwde] 7159 95 E 245tk Bt 3-5 mm 7S FAISE L, 100 T F 4
7IthE = & ASR ottt 4 ARG AASHIE Al oA Algoteict & Al AR W AR 2= Herbert screw
2-3719] 4 E53 XPA 51 AHS Hol= 3} 1091E (Zimmer, Warsaw, IN, USA)7} 79|, Headless compression screw
ko g AR 9 Hhab A 2| 54 utol| e S5k o7 BA (Synthes, Waldenburg, Switzerland)7} 39| 2.0 17]2] Herbert
ElaaREIAS STRS ) o screw®} miniscrewE 25t AMS-gE Z10] 30| 2 7P whtar A

7 o] Aleg A ool A AAIsFA THTable 1).

]:H/b]- g.l hg-]i]:]-] AP AE olAlsAS WP H YIS ol Rera <l FEf A
< ot FRUAF & ARt & & A& F9lol A3 i
20104 6878 20134 6d7H] Al Bty dofA] AH2-37]  E(cancellous bone)e WA Al EaL ¥ E(cortical bone)o] E
FE SR XYY SR AT 2= F 16go|glen] HE FHOR FHER 7Y Yol @S o2H oA FHe| 24t
o] & FFUALE o83 B34 1w 9 AL AE oiles 2 Eoln AR At I W F44E HFol oigk w8
Alggt 1082 SRS thdo® FFd o s FA5kG 1699 ANSH sh= BIRE 9l o0 AR el o)Al o] ofebe g9l ¢F
e F R E AAEs A 28, A T fEee AR E S5 fIste] $7H= K4 E+= miniscrew® 0] 4]
A8 39, 29 2 E ARl AT 192 240 Alefst g 9SS 1SRGt tiR2e] ol HES A ol4ls

ATt Fout 740l tfgf 2-3 mm U|Tko| AL 7|70l 2=}l o
A2-37] FE SR XYY o wEH FFuab 1 ER58F HE (deformity) 7t Al oho] et s R84 Aol 7



127

Preservation of Scaphoid in Scaphoid Nonunion Advanced Collapse Stage I and Il

Table 1. Summary of Cases

Duration of
nonunion
)

SNAC

Side Location

Surgical
approach &
method

Time to
union
(mo)

Follow-up
duration
(mo)

Material of
fixation

Bone graft

1 55 Right Il W 8 VAF+RS Corticocancellous 1 Herbert+1 MS 4 34
2 59 Right I P 132 DAF Cancellous 2 HCS 6 15
3 51 Left Il W 132 VAF+RS Corticocancellous 1 Herbert+1 MS 8 17
4 49 Right i P 156 DAF Corticocancellous 1 Herbert+1 K-wire 8 15
5 32 Right Il W 84 DAF+RS Corticocancellous 2 HCS 6 28
6 18 Left Il W 24 VAF Cancellous 1 Herbert 3 20
7 46 Right i P 9 DAF Corticocancellous 1 HCS+2 K-wire 6 28
8 26 Left Il W 60 DRF Corticocancellous 1 Herbert 6 17
9 42 Right Il W 3 VAF Corticocancellous 1 Herbert+1 MS+ 6 24
1 K-wire
10 29 Right Il W 12 VAF+RS Corticocancellous 1 Herbert+1 MS 6 44

All subjects are male. SNAC, scaphoid nonunion advanced collapse; W, waist; P, proximal; VAF, volar ante-grade fixation; RS, radial styloidectomy; DAF,
dorsal ante-grade fixation; DRF, dorsal retro-grade fixation; MS, miniscrew; HCS, headless compression screw.

_0,1‘,

w ol R
=AY
=)

=

W AT o] &

2151 tHTable 1).

T} 2E W 4] A 220 A T
AFQ] & (radial or ulnar deviation Vlew)

2> HEARA AR W 4= ;q o)

A A3E J"‘7}°}°°‘ on,

5ol 7w o] HukH Q] H, %
e

£=S-(adaptation) ¥ 73-$-2] 24|l A]

2 o
-
i
=

> g

)

i

s L

Apx

29
o

1 T}

=

(billiard view)2] &
Z2d IS B5te] 4

3

d
(NI
-
=

oy e o
g

L

L LI T )

=
37

il
> o
—-:|L1

[e]

A
=
H]—}\].

o

e

Zl'(lateral intrascaphoid angle)l] T3l
]_

T

ol

g rLoof fo
‘{?“o

o
S o] FAFYAFZHscapholunate angl
A ASHANA Y e A, 5o W
Alokect,
& Ao tfish ke s A 9 2 U Al 2RlE
= 2 &%= 0] W O(range of motion), E52] ALK ZHES5H,
visual analogue scale, VAS), 2l Mayo wrist score, Maudsley2}
Chen®] 71 (-4, 435, BE, Eeh o2 Ayt
EAA BA8 IBM SPSS Statistics ver. 20.0 (IBM Co., Armonk,

il
> R

[}
r

2~

=

=
o3 ol

o W4 rE ook

ﬂ‘rzim

N

33

ol
O% _{

i

Al
=2

wk oo
_1 I:I_ Lodd [

NY, USA) 2 13-2 0]-8-5}4] Wilcoxon signed rank testS 434
51900, p-value 005 U] Tk A] A2 9.0 2220 2 5}9ch

AR AR B A SEG Gl A ool = 4
= 5 oY 2de glsile, gt f 71 5970
(3-8711g)ol ek

T O] AARHA ] WAV A A s M3} vl asto]
T W Al o WEHO] AHst A 9 3 B, = e wE
(osteopenic lesion)2] 7g/2}F 271} 917 IE ol tf118 A=

27 (smoothening)2 EHTHFig. 1). g Z¢Fo] &85 &4
O] A|37] ¢ SR XA T2 Ao A = = o] By
AP I3} 27 A olAlE, A B AAEE AlPstE o

=t

= Ao A gHlo]
(Fig. 2).

5359 HEE U1t VASE & A3t v|aste] 2E G2
Al 669141 1.82 3-2]0]5HA] Aot THp <005). T -5 H*%’%
SAA, =23, 852, FE5Fo] ol SA 5k o0 9olof|A] 4~
A3t viste] SHEIL 1oof|N 5 AETE $HH 259 XﬂoP
S BTt Fak AlH 28E0) A 0%, F 295504 3155, 82
Z 95504 105%, H&F 18550 20552 FAEP oL &
AH g §olulohR]= gttt o2 & Mt vl wste] 25
BHE A 252 kgoll Al 352 kg2 & §-0|0|5HA| 57 FsFA thHp < 0.05).
YA A AR 29 thds YA AR 2AFYAFZRS. S22 A T} ]
W5to] 2|E 9 A W 573504 28R FAastgol &
AR o2 FolokA= FUL(p=0.108), AFE HSEYF 49
Al fasio A 245 S F4ZHZRS H 3325004 297

ZHAstg oL -2 u5kA] = &3th(p=0.172). Mayo wrist score
= 467“ oAl 7358 0 2 f-ojulotA P $thp<0.05; Table 2).
Maudsley and Chen F71Ho] Th2 & & JAAA A= 204
o, ¥ 49|, BE 20]|0] A3LE BHTHTable 3). & T 2AYsH
AR T 59 Agto] 19(SNAC stage 3), o~ ¥4
o] Z13§0] 1of|(SNAC stage 2) E1E| oL} o] HALoAE &
9 7 25 49, o2l S48 B THTable 4).

= =

A3t 47| 57 e s

off

oN of «

NI



Figure 1. A 55-year-old male patient.
Scaphoid nonunion advanced collapse
(SNAC) stage II. (A) Preoperative radio-
graph showed SNAC stage II. (B) Pre-
operative computed tomography (CT)
scan showed sclerosis and cystic lesion
around scaphoid. (C) Radiograph at 1 year
after the operation (dorsal ante-grade 1
headless screw and miniscrew fixation
with auto iliac corticocancellous bone
graft and styloidectomy) showed bone
union and smoothening of the articular
surface. (D) CT scan at 8 months after the
operation showed a decrease of sclerosis
and cystic lesions.

Figure 2. A 59-year-old male patient.
Scaphoid nonunion advanced collapse
(SNAC) stage ll. (A) Preoperative radio-
graph showed SNAC stage Ill. (B) Pre-
operative computed tomography (CT) scan
showed multiple cystic lesion on lunate
and capitate bone, and bony spur at the
radial styloid process. (C) Radiograph at 1
year after the operation (dorsal ante-grade
two headless screw fixation with auto iliac
cancellous bone graft and styloidectomy)
showed bone union. (D) CT scan at 6
months after the operation showed a signi-
ficant decrease of cystic lesions, sclerosis,
and bone union.
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Table 2. Clinical and Radiologic Outcomes Table 3. Clinical Outcome (by Maudsley and Chen)
Variable Preoperative Postoperative p-value
Range of motion (°) Excellent 4
Extension 28 30 0.343 Good 4
Flexion 29.5 31.5 0.482 Fair 2
Radial deviation 9.5 10.5 0.48 Poor 0
Ulnar deviation 18.5 20.5 0.314
Pain score (VAS) 6.6 1.8 0.005*
SLA () 573 508 0408 Table 4. Postoperative Complication
A () 32 07 0172
Grip strength (ko) 25.2 35.2 0.005° Limited range of motion 1
Mayo wrist score 46 73.5 0.005* Advanced arthriti change . 1
VAS, visual analogue scale; SLA, scapholunate angle; LISA, lateral Delayed AVN of proximal scaphoid 0
intrascaphoid angle. *p<0.05 statistically significant. Asymptomatic nonunion 0
AVN, avascular necrosis.
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