
Successful treatment of infected non union in long
bone fractures has always been a challenge.
Segmental excision followed by bone transport is one
of the common modalities of treatment in such diffi-
cult cases. The soft tissue coverage of the resulting
wounds was however not well described in the 
literature. The authors would like to report a simple
technique that was used. After segmental bone
excision and application of a ring fixator, a vacuum
assisted closure (VAC) dressing was applied to the
wound, which resulted in not only a remarkable
growth of granulation tissue that filled the soft tissue
defect, but also satisfactory signs of bony union
across the docking site.
The authors would like to emphasise the benefits of
a simple method such as VAC therapy in enhancing
cover of the large soft tissue defects during simul-
taneous bone transportation, and thus avoiding
complex plastic surgical procedures.
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INTRODUCTION

Successful treatment of infected non union in
long bone fractures has always been a challenge.
Segmental excision of the infected bone followed
by bone transport is one of the common modalities
of treatment.. Apart from the challenge due to the
resultant large bone defect, often the surrounding
unhealthy skin and soft tissues further hinder ade-

quate coverage of the bone. Plastic surgical proce-
dures are often unsuccessful to cover the resultant
bone and soft tissue defects in such infected cases.

We would like to report a simple technique that
we used in treating a 53-year-old patient with
infected non-union of the distal shaft of the tibia
with an osteomyelitic segment of eight centimetres.

Illustrative case 

A 53-year-old male patient presented to our limb
reconstruction unit with infected non union of the
distal shaft of the tibia with an osteomyelitic seg-
ment of eight centimeters, as confirmed on MR
scan. A segmental tibial excision and soft tissue
debridement was contemplated, which left a 12-
centimeter length wound on the anterior aspect of
leg with a bone gap of eight centimeters. A ring
external fixator (Taylor Spatial Frame) was applied
to the tibia (fig 1).
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Appropriate intravenous antibiotics were com-
menced postoperatively and two further wound
debridements were performed. Considering the fact
that the wound was infected, soft tissue reconstruc-
tive procedures such as flap were deferred. We were
faced with a complex problem of addressing the
soft tissue and bony defects with no possibility of
contemplating any plastic surgical procedures to
cover the wound.

Technique

We decided to undertake distraction osteogenesis
with simultaneous vacuum assisted wound closure
(VAC) to address both the bone and soft tissue
defects. A continuous vacuum therapy was applied
to the wound on day 6 postoperatively. On day
14 postoperatively, a piggy back circular frame
was applied to the tibia, and a proximal tibial
corticotomy was performed. Acute shortening was
attempted by performing fibular osteotomy which
reduced the bone defect to six centimeters (fig 2).

Segmental bone transport was commenced
one week later, while the vacuum therapy was

continued at home simultaneously. After six weeks
of bone transport and vacuum therapy, we noted
that there was not only a remarkable growth of
granulation tissue that filled the soft tissue defect
and covered the bone (fig 3), but also satisfactory
early signs of bone union across the docking site
(fig 4). VAC therapy was discontinued at this stage
and skin grafting was performed. 

DISCUSSION

Vacuum-assisted wound closure was originally
developed as an alternative treatment for debilitated
patients with chronic wounds. It has rapidly evolved
into a widely accepted treatment in the management
of traumatic wounds after débridement, infection
after débridement, and fasciotomy wounds for
compartment syndrome (1,19). Venturi et al (16)

suggested its use in wounds with exposed bone and
hardware, diabetic foot ulcers, and venous stasis
ulcers. VAC was also used as a dressing for
anchoring an applied split-thickness skin graft (17). 

Fig. 1. — AP radiograph illustrating the segmental bone defect
in the distal tibia.

Fig. 2. — AP radiograph of the leg illustrating the proximal
corticotomy and fibular osteotomy.
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Use of VAC therapy has been found to enhance
debridement of wound debris, mechanical reduc-
tion in the size of the wound and stimulation of
granulation tissue formation (11). Stannard et al (14)

suggested that angiogenesis, increased blood flow,
and decreased interstitial fluid could be the mecha-
nisms enhancing wound healing. Wongworawat et
al observed an average of 43% reduction in the
original size of the wound (18). 

VAC has been used successfully in the treatment
of open tibial fractures (4,8,9). Parrett et al (13) noted
a significant change in practice, with a trend down
the reconstructive ladder, currently using fewer free
flaps and more delayed closures and skin grafts
with frequent use of VAC therapy. Similar findings
were noted by Hardwicke and Paterson and Bollero
et al (3,7). 

Orthopaedic wounds especially when they are
infected, with or without exposed metal work, are
difficult to close and can be problematic. Good
results were noted with VAC in sternal, spinal and
calcaneal osteomyelitis cases (2,5,6,20). A severe
combined bone and soft tissue loss in the extremi-
ties is the most challenging situation for a limb
reconstructing surgeon. Acute shortening of bone to
facilitate wound closure, followed by lengthening
using a circular frame has been described in the
literature (10,12). There is only one paper which
reported a technique similar to the one described

here (15), but the study group involved patients who
sustained high-energy fractures, not patients who
suffered bone and soft tissue loss due to
osteomyelitis. 

REFERENCES

1. Argenta LC, Morykwas MJ, Marks MW et al. Vacuum-
assisted closure : state of clinic art. Plast Reconstr Surg
2006 ; 117 (7 Suppl) : 127S-142S.

2. Attinger C, Cooper P. Soft tissue reconstruction for cal-
caneal fractures or osteomyelitis. Orthop Clin North Am
2001 ; 32 : 135-170.

3. Bollero D, Carnino R, Risso D et al. Acute complex trau-
mas of the lower limbs : a modern reconstructive approach
with negative pressure therapy. Wound Repair Regen 2007 ;
15 : 589-594.

4. Dedmond BT, Kortesis B, Punger K et al. The use of neg-
ative-pressure wound therapy (NPWT) in the temporary
treatment of soft-tissue injuries associated with high-
energy open tibial shaft fractures. J Orthop Trauma 2007 ;
21 : 11-17.

5. DeFranzo AJ, Argenta LC, Marks MW et al. The use of
vacuum-assisted closure therapy for the treatment of lower-
extremity wounds with exposed bone. Plast Reconstr Surg
2001 ; 108 : 1184-1191.

Fig. 3. — Photograph of the wound taken 6 weeks following
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ing the early signs of bony union at the docking site.



Acta Orthopædica Belgica, Vol. 74 - 4 - 2008

VACUUM-ASSISTED WOUND CLOSURE 541

struction of open tibia-fibula fractures. Plast Reconstr Surg
2006 ; 117 : 1315-1322.

14. Stannard JP, Robinson JT, Anderson ER et al. Negative
pressure wound therapy to treat hematomas and surgical
incisions following high-energy trauma. J Trauma 2006 ;
60 : 1301-1306.

15. Ullmann Y, Fodor L, Ramon Y et al. The revised “recon-
structive ladder” and its applications for high-energy
injuries to the extremities. Ann Plast Surg. 2006 ; 56 : 401-
405.

16. Venturi ML, Attinger CE, Mesbahi AN et al.
Mechanisms and clinical applications of the vacuum-assist-
ed closure (VAC) device : a review. Am J Clin Dermatol
2005 ; 6 : 185-194.

17. Webb LX. New techniques in wound management :
vacuum-assisted wound closure. J Am Acad Orthop Surg
2002 ; 10 : 303-311.

18. Wongworawat MD, Schnall SB, Holtom PD et al.
Negative pressure dressings as an alternative technique for
the treatment of infected wounds. Clin Orthop 2003 ; 414 :
45-48.

19. Yang CC, Chang DS, Webb LX. Vacuum-assisted closure
for fasciotomy woundsfollowing compartment syndrome
of the leg. J Surg Orthop Adv. 2006 Spring ; 15(1) : 19-23. 

20. Yuan-Innes MJ, Temple CL, Lacey MS. Vacuum-
assisted wound closure : a new approach to spinal wounds
with exposed hardware. Spine 2001 ; 26 : E30-3.

6. Gustafsson R, Johnsson P, Algotsson L et al. Vacuum-
assisted closure therapy guided by C-reactive protein level
in patients with deep sternal wound infection. J Thorac
Cardiovasc Surg 2002 ; 123 : 895-900.

7. Hardwicke J, Paterson P. A role for vacuum-assisted
closure in lower limb trauma : a proposed algorithm. 
Int J Low Extrem Wounds 2006 ; 5 : 101-104.

8. Herscovici D Jr, Sanders RW, Scaduto JM et al.
Vacuum-assisted wound closure (VAC therapy) for the
management of patients with high-energy soft tissue
injuries. J Orthop Trauma 2003 ; 17 : 683-688.

9. Leininger BE, Rasmussen TE, Smith DL et al.
Experience with wound VAC and delayed primary closure
of contaminated soft tissue injuries in Iraq. J Trauma 2006 ;
61 : 1207-1211.

10. Lerner A, Fodor L, Soudry M et al. Acute shortening :
modular treatment modality for severe combined bone and
soft tissue loss of the extremities. J Trauma 2004 ; 57 : 603-
608.

11. Mooney JF, Argenta LC, Marks MW et al. Treatment
of soft tissue defects in pediatric patients using the V.A.C.
system. Clin Orthop 2000 ; 376 : 26-31.

12. Nho SJ, Helfet DL, Rozbruch SR. Temporary intentional
leg shortening and deformation to facilitate wound closure
using the Ilizarov/Taylor spatial frame. J Orthop Trauma.
2006 ; 20 : 419-424.

13. Parrett BM, Matros E, Pribaz JJ et al. Lower extremity
trauma : trends in the management of soft-tissue recon-


