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Treatment of aseptic ulnar diaphyseal nonunion with locking compression plate and autogenous iliac bone graft
FENG Dong-xu ,SUN Liang, FENG Wei-lou,ZHANG Kun,LI Shu-hao ,HUANG Wei,ZHU Y ang-jun,and ZHA O Zan-dong.
Department of Orthopaedics ,Honghui Hospital Affiliated to Xi‘an Jiaotong University ,Xi‘an 710054 ,Shaanxi ,China
ABSTRACT Objective: To investigate the clinical results of locking compression plate combined with autologous iliac bone
graft in the treatment of aseptic ulnar nonunion. Methods : From March 2009 to July 2017,22 patients with aseptic ulnar dia-
physeal nonunion with complete follow-up data were treated with surgery,including 12 males and 10 females,aged from 16 to
58 (39.749.9) years old and ranging in course of disease from 10 to 192 (39.4+55.7) months. There were 15 atrophic
nonunions, 5 hypertrophic nonunions and 2 synovial pseudo-articular nonunions. After debridement of the nonunion,locking
compression plate was used to fix the nonunion and autogenous iliac bone graft was given. Bone healing rate, surgical compli-
cations and clinical results were evaluated. Results: All the patients were followed up,and the duration ranged from 13 to 42
months, with a mean of (22.5+8.2) months,and 1 patient did not heal. Visual analogue pain scores ranged from 0 to 3 (0.9+
0.9). Pronation of forearm was 47 to 86 (69.0+14.7) degrees,supination was 35 to 85 (63.0£9.4) degrees, wrist flexion was 20
to 80 (51.0£10.2) degrees, wrist flexion was 32 to 88 (71.0£11.7) degrees, elbow flexion contracture was 0 to 25 (9.0£5.6)
degrees, further flexion was 105 to 150 (134.0+13.9) degrees,and grip strength was 87% on the opposite side. According to
the Anderson scoring system, 8 cases were excellent, 11 were satisfied, 2 were not satisfied ,and 1 was failed. Conclusion : LCP
combined with autologous iliac bone graft can effectively treat aseptic ulna diaphyseal nonunion.
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Fig.1 A 44-year-old woman with right ulnar shaft fracture caused by a fall was treated with open reduction and plate fixation in a local hospital 1a,1b.
Preoperative X-ray showed atrophic nonunion of middle third of the right ulna. A 3.5 mm LCP fixation combined with iliac crest bone grafting was per-
formed after a thorough debridement 1c,1d. Postoperative radiographs showed satisfactory alignment of the ulna,a closed contact between bone graft and
ulnar fragments , as well as good matches of both proximal radioulnar joint and distal radioulnar joint ~1e,1f. Twenty months after operation , X-ray showed

osseous union with good function of the forearm 1g,1h,1i,1j. Anderson function score was excellent

B2 BE.5,16% 2a Rui X & R4
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Fig.2 A 16-year-old male patient 2a. Preop-
erative X-ray showed atrophic nonunion of mid-
dle third of the left ulna with broken implant. An

internal LCP fixation combined with iliac crest

bone grafting was performed after a thorough de-
bridement  2b. Postoperative X-ray showed sat-
isfactory alignment of the ulna and good matches
of both proximal radioulnar joint and distal ra-
dioulnar joint  2¢,2d. Thirteen months after

operation , X-ray showed union of the ulnar, good

forearm function and satisfactory results

4 itig FICE T, By i B 4, RA B B BB, R
W2y B, HHEAFARRRETTHCR B 2 Can e A2 [ W w1 8 K 2 18 L
WO E SR TEANER R, BERE AR SR RESBR R  FEABETE P, WU



R E A 2019 4F 12 155 32 4555 12 1)

China J Orthop Trauma,Dec.2019,Vol.32,No.12

1163-

360, BRI AL A K6 B, [ E A2 T B RE
AR 6 0], X SEERIEE AT PR T AN
AT REAY A

B B 3T, U XU AR B 4 A X5,
TRBEE R R, X AL B SRy, N B 51
BT RE WO A AL VT R TR E L
FURBIVE O T8 A%, W ARE TPk, A i K
J&E TBAR LA K RSB AH SCBE B 3 W W A2, [ I 225K
BN RBESETT HA R AF AL, 75 0 252w i b
AT IREN O SCHRARIE , AR R T RO TR
AEFR BB ARG RSO B E, R A ER
HER<5% , BIFRAEFAR' s FARIBIT MR AL R 47
AR T, LR B 1 8 RO A W 22 3R 05 R I
IR e e D RE , it 5% 3 JeE A R, LA B i 5% Y T g
jjf2—4.10]o

INGE W =R E D7 NG & N o R /- 5 /N 1
BIRETE | 1 o) 25 A7 1 o] RO 2, OB TR R LA 22,
W B I8 T8 1 S AR e, X 2ORIA T
FOE B ANERE, P E 22 AR T 45 1%
2 LK AR e A% T i B W S A 3 . F RITR T RO
THANENTIERS, IR = e i BUEN ST,
J& T REN R , ABES KRB 58 T 245 A RE AR T AL,
I8 5 IS A B 58 4 4 Wil W i ) B/ D, T ) 2
AR AN E S SR E (R AN FRIE AN
A AEE A R EAR (1 Btk 3 88 i sl B A i
KO/ iz R A (BB Al B T RE AT BR
BIR ] R0 T R e D REBBR . T, Bk
14 75 2 S e B AROIAE B B8 A D7 X Young
S5 USHGE SR T OB AR S S B R B RS AR T B
MR T AERE IFIR T R RIRITHCR, H
KRB IIF AL o R AE Faldini 2 5 H0E o, R AT
BAEEA EAEE) Fl B B ARG T 34 191 0
R B AN, OSBRI B IR T 2 R
W o EABETE P SR HAT 3.5 mm LCP 4545 [ (K85 &
BAEIG T RO T A%, AR ER A N . LCP
ARG AR : LCP SR 8B o OB R o [ € , RE A 2
BER B RIRREE, RV R B0 R SR B
PS8 S 5 7 At e B LR BRETAELA 4R 1
BHEA AR, LR R vr I SRR AR [
AP T8 AT A7 0L PR R AR B S e 2, B T
ARJE AR, LR S ) F AR ERAE R . 5550, LCP 7
VEURRZIE E , n] IR SRR IS TR LR AR
ZIEORAR , e E BT Wiim Z A, nladE A LCP
B AT LSS VE IS IR 0 T AR IR A
M RTRERE P m T AR

R TEANEF AZRIEE AL, I HAMEE

B VRTT I o — B R RS S A R
B AR [ A 45 AR I RS A B A B R AT RE IR YT A
o Nicoll™F 1956 4F f5 Jo i H R H A AR B B4
R E 2 RIT B AN E, AREEBMEZHETIE
RE Ve AN R G IFBRR B B B % . Regan
SEVOSR I R B B R A A A RS B AIE T 20 )
GIFRBBEARNENIE 5N E B E, Hd 18 fil4
L RFAREEE, 7 2R TF ARG RETS &G
VAT 45 SR o 6 T R B ANl LA R AR A
KEZH TR R, s 208 E , 808 EIRYT
RS BB, WIS WS R ATk H TR
vity OB IR SR P I T i RS
M2 T H>6 em BB B . A & Bl
HEIEE KA EE (BMP-2 fil BMP-7)i897 R B &
Z:i%[ﬁo

ARG, EE R A B RS SR
PR T EANE, FEE AN A R TG TR
PEFAERE, Ha i/ (R 2 em) , 7E R4
M a5, 21 BIUSB B A 18I 45 R & . 7F Ring
ARG gE b, SR 3.5 mm 5 RAS S A RIS TR
FARIRYT 35 W 40 PE TR B AN & B A s g
IRBEF- B R 1210, &8 131°, Jii i 137°,F- 4 4%
F1 R XA B 83% ; #R4 Anderson PE43,5 il 4 S
e, 18 B 1L BN L 1 R, YT i
FH BN AT 1 HREERE, &0
11.6 A HBEV, Bk 8 @4, ar i et 7 41,
R34, ol L@, ARGV 55 T {9 2 RE 5t 2%
720 ARWEGE R 1 IR G B E R B A E R IR
BRI R IR B 7 & e B Sk AL 2 1E , RB AR i
A o X FHRIE T Monteggia B st R T8 AN g A
R I Sk A BB TR YT Rl i, A 2FE JE
BITHIEEIN LT ETRE, IR G B A E
BEDIBRAS B Sk , A 2 B S i Rope A sk 5

AMFFEHIASJE g B EPEF 57, To X} BE 4 % e 22
AR 5 At [y SRR IT A R R A = N,
Bt 1 5[] 5 6 KR ) B 90 K H IR AR | (] ) - B
e SOR HA [ 7 IR B S FRIT A R . B,
LCP &5 & B IR# & B M v LA SR R& T8 A
T PRAE AR R YA AR R oAb B T i )
RV BRI S AL B, 7Rl B, SR IR B IARHE
55 Wm0 R Ak, DUE O R A e
WA WEE, FAMKE REMWKE,KE L FREK
TV L, DAEE G A S I i 51 5

S % 3k

[1] Mackay D, Wood L, Rangan A. The treatment of isolated ulnar frac-

tures in adults:a systematic review [J]. Injury,2000,31 (8):565—
570.



-1164-

(2]

[10]

G 2019 4F 12 H 55 32 B4 12 3

China J Orthop Trauma,Dec.2019,Vol.32,No.12

MRz = S ai 1, G005 . B RRE i i A R R FOBR 2 A A A
[ 5 0T RUCR ity S A5 P 2 A R R i 21 [T ). R R
TR 5 S5 R REA ,2009,13(4) : 785-788.
CHEN YF,CHAI YM,ZENG BF. Autologous iliac bone - grafting
and bridging plate fixation in treatment of atrophic bone nonunion of
the distal ulna with osseous defect in 21 cases[J |. Zhongguo Zu Zhi
Gong Cheng Yan Jiu Yu Lin Chuang Kang Fu,2009,13(4):785-
788. Chinese.
Faldini C,Traina F,Perna F,et al. Surgical treatment of aseptic
forearm nonunion with plate and opposite bone graft strut. Autograft
or allograft[J . Int Orthop,2015,39(7) : 1343 —1349.
Jayakumar P, Jupiter JB. Non-union in forearm fractures[]]. Acta
Chir Orthop Traumatol Cechoslov,2014,81(1):22-32.
Di Gennaro GL, Stilli S, Trisolino G. Post traumatic forearm nonunion
in healthy skeletally immature children:a report on 15 cases[J ]. In-
jury,2017,48(3) :724-730.
von Riiden C,Morgenstern M, Hierholzer C et al. The missing effect
of human recombinant bone morphogenetic proteins BMP 2 and
BMP-7 insurgical treatment of aseptic forearm nonunion[J . Injury,
2016,47:919-924.
Frolke JP,Patka P. Definition and classification of fracture non-u-
nions[J ]. Injury,2007,38 (Suppl 2) :S19-22.
Szabo RM,Weber SC. Comminuted intraarticular fractures of the
distal radius[J]. Clin Orthop Relat Res, 1988,230:39-48.
Feng D,Zhang J,Zhu Y ,et al. Plate fixation with autogenous bone
grafting for longstanding humeral shaft nonunion:a retrospective
study of 6 cases[]J]. Medicine,2018,97(35) :e11974.
Anderson LD, Sisk D, Tooms RE, et al. Compression-plate fixation
in acute diaphyseal fractures of the radius and ulnalJ ]. J Bone Joint
Surg Am, 1975,57(3) :287-297.
Davis JA,Choo A,0"Connor DP et al. Treatment of infected fore-
arm nonunions with large complete segmental defects using bulk al-
lograft and intramedullary fixation[J]. ] Hand Surg Am,2016,41
(9):881-887.
Schulte LM ,Meals CG,Neviaser RJ. Management of adult dia-
physeal both-bone forearm fractures[J].J Am Acad Orthop Surg,
2014,22(7) :437e446.
TR o,y e, XUUE , 45 TR B T 8 9 B A 2 A JELERL 2 A
XS [T]. s AR BSR4 5, 2008,5(9) :649-653.
WANG JR,LU HL,LIU H,et al. Reason analysis and counterm

easure nonunion and backbone fracture of forearm[J]. Zhonghua

[14]

[16]

[17]

[18]

[24]

Xian Dai Wai Ke Xue Za Zhi,2008,5(9) :649-653. Chinese.
Memeo A, Verdoni F,De Bartolomeo O,et al. A new way to treat
forearm post traumatic nonunion in young patients with in-
tramedullary nailing and platelet-rich plasmal[]]. Injury,2014,45
(2):418-423.
Houdek MT, Bayne CO, Bishop AT, et al. The outcome and compli-
cations of vascularised fibular grafts[J]. Bone Joint J,2017,99B
(1):134-138.
Regan DK, Crespo AM,Konda SR, et al. Functional outcomes of
compression plating and bone grafting for operative treatment of
nonunions about the forearm[]J]. J Hand Surg Am,2018,43(6):
564.e1-564.€9.
Ring D, Allende C, Jafarnia K, et al. Ununited diaphyseal forearm
fractures with segmental defects : plate fixation and autogenous can-
cellous bone-grafting[J ]. J Bone Joint Surg Am,2004,86(11):
2440-2445.
Young JP,Stover MD,Magovern B. Treatment of isolated ulnar
nonunions using wave plate osteosynthesis:a report of four cases
[J]. ] Orthop Trauma,2009,23(8) :595-599.
Blatter G, Weber BG. Wave plate osteosynthesis as a salvage pro-
cedure[ ] ]. Arch Orthop Trauma Surg,1990,109 :330-333.
Nicoll EA. The treatment of gaps in long bones by cancellous insert
grafts[J ]. J Bone Joint Surg Br,1956,38(1) :70e82.
Kamrani RS, Farhoud A, Nabian MH et al. Vascularized posterior
interosseous pedicled bone grafting for infected forearm nonunion
[J].J Hand Surg Eur Vol ,2016,41(4) :441-447.
Pagnotta A, Taglieri E,Molayem I,et al. Posterior interosseous
artery distal radius graft for ulnar nonunion treatment[J]. J] Hand
Surg Am,2012,37(12) :2605-2610.
Zaidenberg EE ,Martinez E,Zaidenberg CR. Vascularized distal
radius bone graft for treatment of ulnar nonunion[J]. J Hand Surg
Am,2018,43(7) :685.e1-685.€5.
VLR 22 BIUBE Y 5T A 18 A2 AR TR YT ROB i e RS 5 A [T,
BIP5SMBE 44 K,2009,11(1) :41-43.
JIANG LH. Treatment of postoperative nonunion of ulnar fracture
with interlocking intramedullary nailing[J ]. Chuang Shang Wai Ke
ZaZhi,2009,11(1):41-43. Chinese.
Jepegnanam TS. Salvage of the radial head in chronic adult
Monteggia fractures. Report of four cases[J ]. ] Bone Joint Surg Br,
2006,88(5) :645-648.

(Y fid B :2019-07-25 A S« 2 4E)



