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Treatment of Scaphoid Nonunions with Autogenous Cancellous Bone
Grafting Combined with Threaded K-wire Fixation

Yong Ho Kang, M.D., Hyung Gyu Kim", M.D., Seung Ju Jeon, M.D., Nam Heun Kim, M.D.

Department of Orthopedic Surgery, Sung Ae Hospital, Seoul, Korea
Department of Orthopedic Surgery, Kwang Myung Sung Ae Hospital, Korea®

Purpose: To evaluate the results of surgical treatment of autogenous cancellous bone grafting combined with threaded K-wire fixation for
scaphoid nonunions.

Materials and Methods: We retrospectively reviewed the 13 patients with scaphoid nonunion, which was follow up at least 12 months from
March 1999 to June 2003. According to the Mayo classification, two cases were type P (proximal third), eight cases were type W (waist) and
three cases were type D (distal third). According to the Riisse classification, eight cases showed horizontal oblique type, another two cases were
transverse, and last three belonged to vertical oblique type. We assessed the radiologic bony union, correction of humpback deformity and lateral
intrascaphoid angle and degenerative change of radioscaphoid joint, clinical results were evaluated using assessment of Maudsley.

Results: Radiologic union was obtained in all cases, mean time of union was 15.4 weeks (13~17.4 weeks), and there was no radiological
evidence of postoperative humpback deformity, intercarpal instability, proximal osteonecrosis and degenerative changes. According to assessment
of Maudsley, there were 7 excellent cases, 4 good cases, 1 fair case and 1 poor case among these 13 cases. The final clinical results were 11
excellent cases, 2 good case in the aspect of wrist pain and tenderness. All range of motion was satisfactory to patients except 4 cases (3 fair, 1
poor) and every patients could return to work except 1 poor case.

Conclusion: The surgical treatment using a autogenous cancellous bone grafting combined with threaded K-wire fixation for scaphoid nonunion
was a relatively straightforward technique, which provides simplicity, and high union rate.

Key Words: Scaphoid nonunion, Cancellous bone grafting, Threaded K-wire
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K-74olu} Herbert LhE 591 e ghuhiabl 28] Abg gich
s Slok ey A AlE L s argsel slejAs= FE ERES 5 Y o]Felle T bl A&
=719 ol s, Wagde] bde] EAleh ol wEes A wdde A3 B A 9 e Bl vl
Be) 24, RAAY L FHF] Ao Bo) BARE]  wolw, 4 27 4 &2 79 BF, UF L &5 o5
o) EHg B3l wusich A7k had AR SRom, BRFe 2H P 4 2
oo AR Aol HlwA il F4=e Ao Jul AFUF ERE FHIE VEARL AR aE d &
2o B} £ FHAS D7) A PUOE AL ART B A BEo| Aekd W vIFoR HAN. AT Y B
Table 1. Summary of cases
(’:\lagle '(A;/gr)e Sex  Side (nlace)lr?t%) Cause of injury Fr;i(tegre Fggelﬁre Urz\i,(\;getlgne Result®
1 22 M Rt. 3 Slip down W HO 14.6 E
2 17 M Rt. 5 Slip down W HO 14.0 E
3 76 M Lt. 10 Slip down W HO 17.6 G
4 29 M Rt. 4 Slip down W HO 16.5 G
5 42 M Rt. 11 Slip down P HO 17.1 F
6 58 F Rt. 10 Slip down W T 16.6 E
7 61 M Lt. 3 Slip down D VO 15.0 E
8 30 M Rt. 7 Slip down W VO 145 G
9 37 M Rt. 36 Slip down D VO 16.5 P
10 18 M Rt. 9 Direct trauma P HO 16.4 E
11 33 F Rt. 3 Direct trauma P HO 151 E
12 23 M Lt. 4 Crushing injury D T 16.6 G
13 25 M Rt. 5 Unknown W VO 154 E

" Classification of Fracture dislocation modified from Mayo classification: P (proximal third), W (waist), D (distal third)
" Fracture classification according to Riisse classification: HO (horizontal oblique), T (transverse), VO (vertical oblique)
¥ Functional grading according to Maudsley and Chen: E (excellent), G (good), F (fair), P (poor)
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Appearance
Normal
Fair
Good, Clear
Poor outline

Radiologic

Union
+

Economic
Normal
Slight limitation
Some work avoided outline
Change to lighter

Mild

Stiffness
Restriction in full motion
limitation

] =4 (Tran-

S
&

]

%

Clinical

Tenderness
+
Normal work

Mild

Pain
Discomfort
Interfering

Result

Table 2. Method of assessment in clinical result (by Maudsley and Chen)

Aol HeelA & A v
A} =4 (Horizontal oblique fracture)©] 92,

Assessment
Excellent
Good

Fair

Poor
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Table 3. Measurement of angulation (Lateral intrascaphoid angle 38 (3lEe~45)= e 185%2] U142 Eoﬂ o FtE
and scapholunate angle) 7+ B9 A (Intercarpal instability)ol] ohsh =& d 2 & =
Case No. Lateral intrascaphoid angle  Scapholunate angle 2427} (Scapholunate angle) 4% 7 B 635% (455
preop (°)  postop(°) preop(°) postop (°) ~80Xk)llA] 7% - Hyf 5L7% (40%~T0%)= 3t 11.8%

1 46 35 60 48 o] ZtuAS Bk & A T4 €437 (Scapholunate

2 53 36 65 53 angle)ol 705 O])\]'?_] ‘:Q'7H7<ﬂ ‘E‘@ %O Xé*&‘ (DOI’S&J inter-

3 73 4 75 51 calated segmental instability: DISI) 32 2&|o] 4] B8 31, o]

4 60 38 6 48 E9] =¥ FA= 7z (Lateral intrascaphoid angle)S Jéi‘

5 o 2 o8 5 7_9 =2 FARS W& (Humpback deformity)S B o, 424

i 1759 wAge BElY) (Table 3).

6 59 37 53 43 Maudsley$} Chen2] H7PHell oJaf % 139 5 -7} 7

! 61 39 68 60 @, 57t 48, BEO] 19, ol 188 BYoH i A

8 85 45 80 70 28ollA] Bl Foba 9= ket =4 B A

9 45 34 67 56 ol HF FA A dFgFS FA FUE FE F AT

10 40 31 45 40 FA] A A5l vlE) et &5 o] Eao] 205, AH

1 53 43 68 53 309 T &5 AT B 1dE ALt ofd A%

12 53 40 60 49 —O—i-g] %ﬂﬂ’ 7]’%5}9\?\‘:}- ‘Tﬂ )ﬁ]'?:}l?‘-g] %{Z: ] 234] E

13 55 4 53 m F Tl 1dlon, YA d K-73Ade o)k, dtdout
Average 56.5 38 63.5 517 ?Loﬂ w}%_ Bl 24 % AT wde) Sy 534

3} 59 TS Ak

J

Fig. 2. A 18 year-old male patient with scaphoid nonunion neglected for 9 months.
(A) Preoperative radiographs at 9 months after injury.

(B) Postoperative radiography.

(C) Radiographs at 1 year after operation showed good consolidation of fracture site.
(D) Afull range of wrist motion was restored at 1 year after surgery.



TAZ SREUM XOF HHS OlA=D LIAKY K-2H=8 0188 28 = 321

. 4231 2709) LR K- ol 8 TS
s STk S F 16470) TR £82 HAT, AE FA
184 WA B4 9 ol Ao OSPolN AT A oA BRE $919) dEelt B2 sas Sigkon)

FAUE A AuEe] A AL 24U A8 #7025 ol 4 605, WE S5, 83 9

@ WAl e B, Ao el BE0l ohEel 9 2% 9 A3 B9l R 24U (Fig. 2

) s v AR AL 4 B 29le] 23}

Fig. 3. A 61 year-old male patient with scaphoid nonunion for 3
months.

(A) Preoperative radiographs at 3 months after injury.

(B) Postoperative radiography after K-wires fixation.

(C) Follow up radiography showed K-wire migration and loss of
reduction.

(D) Postoperative radiography after autogenous cancellous bone
grafting combined with threaded K-wire fixation.

(E) Radiographs at 16 months after operation showed good con-
solidation of fracture site.
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