Chetselniatslx] : M 43 2 M 535 2008
J Korean Orthop Assoc 2008; 43: 610-617

[El= 2%

A - L -

[=]
Mefthein

=roll St A= ElliE

b=

The Treatment of Infected Nonunions of Femur using
Sequestrectomy and Distraction Osteogenesis

Sung-Taek Jung, M.D,, Kwang-Cheul Jeong, M.D_, Hyun-Jong Kim, MD_,
Ki-Hyeong Kim, MD,, Jin-Ho Lee, M.D, and Min-Sun Choi, M D,

Department of Orthopaedic Surgery, Chonnam National University Hospital, Gwangju, Korea

Purpose: From this study we are to know the result of distraction osteogenesis for infected nonunions
of femur using sequestrectomy and llizarov external fixator.

Materials and Methods: 17 patients who had distraction osteogenesis using external fixator and also
had more than 2.5 cm bone loss after sequestrectomy for having infected nonunions of femur from 1991
to 2005. Their average age was 32.4 (range, 10-60) years and mean follow up period was 22 (range,
14-36) months. We used Healing index as an index for bone formation. The results were divided into
bone results and functional results and analyzed by grading. Also we estimated the complication according

to the Paley’s classification.

Results: After segestrectomy, bone defect was ranged from 5cm to 13 cm (average, 7.3 cm) and The
average of transportation was 5.8 cm (range, 3-10 cm). HI was 47.4 (27.17-65.80) days/cm. Solid bony
union occurred in the all cases after surgery but, 4 cases needed bone graft at docking site. According
to the final examination there were 2 cases with leg-length discrepancy that is bigger than 2.5 cm and

the average size of was 1.0 cm.

Conclusion: We consider distraction osteogenesis using llizarov external fixator as useful method to
restore bone loss caused after sequestrectomy for infected nonunions of femur.

Key Words: Femur, Infected nonunion, Sequestrectomy, Distraction osteogenesis, llizarov external fixator
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Table 1. Patient Demographics
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Fx. type Initial Fx. Final Bone Lengthening HI?

Case  Age/Sex (GAC) opf location OoP defect (cm) (cm) (day/cm)
1 51/M [ IM nail" Mid Lengthening 45 25 62.0
2 10M A EF" Mid Lengthening 50 50 406
3 57/M I Plate Distal Transport 50 50 63.6
4 29/M Closed IM nail Mid Lengthening 55 55 604
5 45M A IM " nail Distal Lengthening 55 50 65.8
6 36/M ns EF Mid Transport 55 35 64.0
7 31/M Closed Plate Mid Lengthening 6.0 6.0 318
8 14/M 1B EF Distal Transport 6.0 6.0 272
9 18/M Il Plate Mid Transport 70 6.0 428
10 60/F 1B EF Distal Transport 75 6.0 437
1 11/M ns EF Mid Transport 8.0 8.0 33.6
12 10/F B EF Mid Lengthening 8.0 8.0 311
13 32/M Il IM nail Mid Lengthening 8.0 70 389
14 32/M [IA Plate Proximal Transport 85 45 616
15 18/M A EF Distal Lengthening 9.0 70 430
16 54/M A Plate Proximal Transport 15 100 30.0
17 44/M A EF Mid Transport 13.0 70 649

*: Gustilo-Anderson classification, 1, Operation, I Intramedullary nail, ": External fixator, *: Healing Index.



Fig. 1. (A) A 54 years male had
the open type llla fracture at
proximal femur shaft, He un-
derwent a surgery using plates
by interal fixation, (B) We did
sequestrectomy, applied ilizarov
fixator and corticotomy at the
distal femur, (C) We did gradual
bone transportation, (D) At last
follow-up, the final discrepancy
of leg length was 1.5 centime-
ters,

Fig. 2. (A) A 10 years male had
the type llla open femur shaft
fracture and underwent a sur-
gery using mono-external fixa-
tor, (B) After five months later,
he underwent a revision surgery
with ilizarov and an infectious
segment resection, There was a
bone defect about 5 centime-
ters, We made acute docking of
a resected segment and did
corticotomy at the distal femur,
(C, D) Distraction about 5 cen-
timeters was done and the EF
time was 6.8 months, (E) At
final follow-up, there was no leg
length discrepancy.
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Table 2. Criteria for Evaluation of Results (Paley)
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Bone result Functional result ja:' J—'-I'
Execllent Union with none of Active with none AL ped SUoR A o HAS o8t &
others of others AFES AW B 2.7 (89, 1-6)39] 24
Good Union with 1 of Active with 1 or 2 e - -
others of others = AlRYstl=dl, 271 2179 Z247+9] A9 SlofAl, ¢
Fair Union with 2 of Active with 3 or 4 IA AAE AP A 2.43](1-6)3], &2 o]&
others of others . N o e ) ’_’/\ R
Poor Nonunion or Refracture  Inactive ok 10 - 3.23(M9, 2-63]), 24U 2574
Others Infection, deformity Limping, Equinus S 0] @3t Ao 9 53](HY 9-33])0] S Al
(>7° rigidlity = ew . s =0he
Length discprancy Pain, Soft tissue o}, &3t ilizarov 7|72 AEel7] A7kA Y] &4 717
(225 om atropny B 15270929, 1.4-48.674Qe1iet,
Table 3. Results (by Paley)
Others Others
Case Union Bone Acti- Functional
Infection  AD* LD’ result vity Livmp— quir)us Pain Soft tissue result
(cm) ing rigidity atrophy
1 (+) (—) 5° 10 Excellent (+) (—) (—) (—) (—) Excellent
2 (+) (—) 2° 00 Excellent (+) (+) (+) (+) (+) Fair
3 (+) (—) 3° 0.0 Excellent (+) (+) (+) (+) (+) Fair
4 (+) (—) 9° 0.0 Good (+) (+) (+) (+) (+) Fair
5 (+) (—) 4° 05 Excellent (+) (+) (—) (—) (—) Good
6 (+) (—) 52 12 Excellent (+) (—) (—) (—) (—) Excellent
7 (+) (—) 2o 00 Excellent (+) (—) (—) (—) (—) Excellent
8 (+) (—) 10 00 Excellent (+) (—) (—) (—) (—) Excellent
o ) 2 10 Excellent (+) (+) (-) (-) (-) Good
10 (+) (—) 10 15 Excellent (+) (+) (—) (—) (—) Good
11 (+) (—) 10 00 Excellent (+) (—) (—) (—) (—) Excellent
12 (+) (—) 20 00 Excellent (+) (—) (—) (—) (—) Excellent
13 (+) (—) 30 1.0 Excellent (+) (+) (—) (—) (—) qud
14 (+) (—) 8o 40 Fair (+) (+) (+) (+) (—) Fair
15 (+) (—) 2 18 Excellent (+) (+) (-) (—) (—) Good
16 (+) (—) 4° 20 Excellent (+) (+) (—) (—) (—) Good
17 (+) (-) 10° 6.0 Fair (+) (+) (+) (+) (-) Fair

*. Angular deformity, T Leg length discrepancy.



614

&4 = 440 Zol= 73 em (MY, 4.5-13 cm)o|$)

I A& Zdol= 6.0 cm (B9, 2.5—-10 cm)o]3l e
RSO A Y JTA AAE 9|8t 7|7 HF
2684 (¢, 155—454%)ol¢lth, A= & 2& A=
Aol HrtE 8l WA H o Ik AA-E(per—
centage of increment)> A tiEE<] Zojof ot <
Aot Zdolg Yol HlEER Aetglon HHdAdE
18.5% (11-25%) .11 Z]-8-A4>(healing index)= 1 cm
= Aldlof| diste] 9F g FAE o83 A=m7|IIk
U/em SR ARESHYEH Bt A A 474
(27.2-65.8)%/cmo]loH, FAFES AYst

rlo

¢

46.7 (19, 31.1-65. 8)°‘/cmo]°4 i, 2ok Al
A3 A2 479 (M9, 27.2-64.7)Q/cmo| %)
A oAl QAFA W "R o 7 71 9] 91.7\]% 3}

et on] Bt 8INLRS, 5.2-15. 17D A =

_g 2
i

F 23] 7éJ+L Q. 1401] Okz 14 EE
20193l 7154 A= 9 60l FT 60| Hg 5ol ik

(Table 3).

5 (Table 4)& Paley®] 2ol whe AIH, B3l
U, BEEoR Wrglon] BAHS AR B F e
Aoz 287t 71s3d 4 o=, 74 ApelE 7hedo] 44
5&0| 39 AIAE A A =78 19 DAIA] 7ol
19 Q9a, WL 2= J,].;H Z oz yHoa 3
7 7P B9 HER
o|A& ARt A-H(Fig, 3)7} 49 04-‘?4”4 THoE <l
af sleles AlRRt 457t 39 °‘°*E} PSS AT
Z TOHE ”0} o] #a2 S¥S FastAy Az5
A5 5 AR FEAM siaY

:L
_>4_
_9.
Jo
o
|o
U
o
N
2
MU

Table 4. Complication (by Paley)

Complication No
Problem Pin site infection 4
Pain 3
Delayed consolidation 1
Temporary hypeshtesia 1
Obstacle Delayed union 4
Soft tissue contracture 3
Complication Stiff knee 2
Total 18

Fig. 3. (A) A 51-years male
was sustained open commu-
nited fracture of the right femur
by a traffic accident, Inter-
locking intramedullary nailing
was done at a local clinic but
developed an infected nonu-
nion, (B) We did sequestrec-
tomy, applied ilizarov fixatior
and did corticotomy after im-
plants removal, We did gradual
bone transfortation, (C) Four
months later, radiographs after
ilizarov fixation didn't show the
evidence of union on the distal
femur, (D) We did bone graft on
a delayed union site, (E) Follow
up 3 months, X-ray after bone
graft on a sequestrectomy site
was showed a complete bony
union,
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