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Delayed Soft Tissue Coverage after Negative Pressure Wound Therapy in Open
Fractures of Lower Extremities

S: sp) APy FUoIM 29 A AR T2 Ao elRrz Aziee] i el os) dop A sjick
CitA} 50 S 20074 6317 201141 290714 15%9] EatollA] et 16000] /M ok 82 o R sieick. o] 133, o1

o] 20|51 on, B e 39, 0M(T—65H) AT, - ATeA= 22} A5 F AT AR AR A714] ol A, 7152 2

3, B0 A 4 Sl gzl sl Selsio

@k 4 - 3 03000 S0 B9 A A A, 4 06190060 ) At A

Selel 4014, AL el sk el Sl s sk Aieisie

ke a5 - B7HeDe] EHEIel o], 2ol A2t §iglo] HEiSLoL} 2p5 71 Al S 1 4 el

R B 4o alal 2] Qe A A - 9l A S SO S 4 A2 T R4 A A A

S0 0| AHe] A, 21 H9le] BT 5O P FU 4 qlo] £83 X2 ko= Azrit

M

AQITHOf: T SIX| 28, SR &X X|=, Xy SR Mts

L o z] &4fof o3t shR| 9] Y FEL W2 - FHY A SH0AN Y A AR T XA dREFRA el o
S AR 2] 0] A& FHloty, A3 Al7]of ARZZ] Afof AP Auto] thsf] Lok X} SHATE
it 2 27F AlYEX] & - 1Y, ARR2A0] IAf H 14|
o] ko 2 ojojd 4 gtk AX 2 A o] ALY Fulst 51x]9] EH}E]' al Hohlﬂé]
=

Mg ZAL o3& Q] A B2 A T A Y ZE B
olo] YuA% U AXzzo] e Adoks Aolu? B 20074 6YEE 20119 297H4] 2 wAlo|A JHuHA o1x] 2A R
A 1 oyR] &40 QI 38 A7|o] &4 W kg T Sl ehAYsE AR RZ] Adof s S A AR T YR
SO Qlaf| Al AdEf7F E5Fote] 7)o ARRA S Al B 4 3 o] T ARRA fHsS AT 1582 FExK(16
YolA] Fote HLr) Saith? 22 2 A X8 5 A A E o2 Sk THTable 1). thd EARES &, 5, S5 5

o] 38 7| st &Fo 2 AAl AE7E EF6te] 271 dF
42 20118 78 52 41 201144 9 182 A Azl B7FsotAE H-%Ach
HIRKERRIY 201241 124 162 Widol] 131, odAjo] 2dolglon, B AL 3904 (7-654))
AR} 17 [ C mho S P
Ta|A| IRE 2491, Bt olnithEt TalE Y HE et itk BE 242 Gustilo classification o7 225190 U1 1]
TEL 031-560—2317, FAX 031—557-8781 39|, MI-Ag o] 49|, NI-BF o] 9ol Fct =4 Hol= 7d=0] 139],

E-mail kepark@hanyang.ac.kr

CHEFISRSHS|X] @ M| 477 M| 25 2012  Copyright © 2012 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/3.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”



Table 1. Patients Characteristics in This Study

Patients Sex Age Fracture site Tissue defect
1 M 23 Tibia Ankle
2 M 32 Tibia Lower leg
3 M 7 Tibia Ankle
4 M 34 Tibia Lower leg
Femur Thigh
5 F 34 Tibia Lower leg
6 M 36 Femur Thigh
7 M 31 Tibia Lower leg
8 F 60 Tibia Lower leg
9 M 65 Tibia Lower leg
10 M 36 Femur Thigh
11 M 56 Tibia Lower leg
12 M 42 Tibia Lower leg
13 M 40 Tibia Lower leg
14 M 61 Tibia Lower leg
15 M 30 Tibia Lower leg

Fracture classification (Gustilo classification)

Wound size (cm)

[ 4x5
-8 10x10
III-A 10x8
-8 20x8
IlI-A 4x10
-8 5x10
-8 15%6
-8 10x6
-8 15%8
-8 15%6
IIl-A 4x20
-8 13x10
-8 106
[ 3x4
[ 5x4
IIl-A 10x4

M, male; F, female.
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Table 2. Clinical Results

Case Coverage Coverage timing (d)  Complications The 5 0 dpcrease Bone union (mo) Dgfin?tive UGG AN
in wound size (%) fixation pressure therapy
1 ALT 25 55 5 IM nailing 25
2 GAS 38 64 3 MIPO 34
3 STSG 28 Superficial infection 30 4 MIPO 23
4 ALT 40 56 6 IM nailing 40
5 STSG 40 55 6 IM nailing 40
6 ALT 36 58 4 IM nailing 30
7 LD 30 51 5 MIPO 25
8 ALT 36 53 5 IM nailing 22
9 ALT 38 54 6 MIPO 20
10 ALT 50 56 8 IM nailing 50
11 STSG 60 Deep infection 32 8 IM nailing 40
12 LD 21 46 5 IM nailing 22
13 GAS 29 53 4 MIPO 21
14 GAS 37 50 5 MIPO 9
15 STSG 49 60 5 IM nailing 49
16 STSG 21 48 4 MIPO 19

ALT, anterolateral thigh; IM, intramedullary; GAS, gastrocnemius; MIPO, minimally invasive percutaneous osteosynthesis; STSG, split thickness skin

graft; LD, latissimus dorsi.
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Figure 1. (A) A 31-year-old man sustained type Ill-B open tibia shaft fracture combined with both femur and head trauma. The hemodynamic state
was unstable. (B) The vacuum-assisted closure system was applied to the open wound after debridement and temporary external fixation which was
damaged by controlled surgery. (C) Unreamed tibial nail, femoral nails and plate were applied at two weeks after injury. (D) Anterolateral thigh flap was
applied at 36 days after injury. (E) Autogenous iliac bone graft was applied to the bone defect at 2 months after injury to enhance bone healing. (F) The
fractures were healed without complication. (G) Clinical photograph shows successful result after 4 months using the anterolateral thigh flap.
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Table 3. The Criteria of Functional Results by Klemm and Bérner A9 SU I A =5E ol-&qt AT F 2Rke] HAl A7t
Patients n (%) SAE o]Fof T4 24 B s ¢ XA dRxA
Excellent Full knee and ankle motion 1(6.7) HAsE Aot Aol At Aolth, & Aol thid

No muscle atrophy 44 A AL EEeE 2] AR Aol =sEE
Good  Slight loss of knee or ankle mation 7 (46.7) 160912] 7R SR ZHof tis 4 215 A5 A dAl&
Less than 2 cm of muscle atrophy IS A A RE o83 AT & A ARxA AHA
Angular deformity less than 5° =2 At AT} o] A o] Auf glo] 5 X =2E QT
Fair Moderate (25 loss of knee or ankle motion 7 (46.7) NS 28 Al g5 A AL, &5 L Al I =
More than 2 cm muscle atrophy 210] 53}, 5| o] 88, Y B9 TEe] 78S S7HIA
Angular deformity 5°-10° A A ARZ2 QAL AWE fasks gelo] "ot 27
Poor  Marked loss of knee or ankle motion 0(0) AR2A] WrEol 7T B 2 HAH 2 RE ol8sh= A
Marked muscle atrophy 2 A 59 T A TS B B A, Al o
Angular deformity greater than 10° 59 =4 R S A Soka] Ao A=< Sl
o| Aol Aget 2HIHLE AFT 2N ARRA el
e 754 Eole o =20l "k E3E Joseph B2 &

Figure 2. A patient with deep wound infec-
tion by methicillin-resistant Staphylococcus
aureus. (A, B) Photograph and radiograph
show extensive soft tissue defect and open
comminuted fracture of femur shaft. (C)
Severe deep wound infection developed
after injury. (D) Repeated debridement
and change of vacuum-assisted closure
system for approximately 40 days. (E) After
the infection subsided, undreamed femoral
nail was applied. (F) Photograph shows
successful result after 14 days using split-
thickness skin graft. (G) The radiographs
at 24 weeks after surgery show bridging
callus around the fracture site.
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Delayed Soft Tissue Coverage after Negative Pressure Wound
Therapy in Open Fractures of Lower Extremities

Ki-Chul Park, M.D., Hong-Sik Kim, M.D., Jeong-Han Oh, M.D., and Seung-Suk Choi, M.D.*
Departments of Orthopedic Surgery, *Plastic Surgery, Guri Hospital, Hanyang University College of Medicine, Guri, Korea

Purpose: To evaluate the delayed soft tissue coverage after previous negative wound therapy in treating wounds associated with
open lower extremity fracture.

Materials and Methods: Between June 2007 and February 2011, delayed soft tissue coverage of open lower extremity fractures
after previous use of a negative pressure vacuum device, were performed in 15 consecutive patients. Patients included 13 male and
2 female, and their mean age was 39.0 (7-65) years old. Information on the time from injury to definitive wound coverage, type of
coverage, functional result, bone union, and complications such as infection were collected.

Results: The vacuum-assisted closure devices was applied for an average of 29.3 (9-50) days, and the mean time from injury to
definitive wound was 36.1 (21-60) days. Skin graft coverage was performed in 5 cases, free flap in 8 cases, and local flap in 3 cases.
The mean time to radiographic union was 5.2 (3-8) months and delayed union occurred in 2 cases.

Conclusion: Delayed soft tissue coverage after previous negative wound therapy was considered an alternative treatment method
in open lower extremity fractures associated with severe concomitant injury.

Key words: open fractures, negative pressure wound therapy, delayed soft tissue coverage
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