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Soft Tissue Reconstruction for Open Tibia
Fractures

Young-Woo Kim, Ho-Youn Park, Yoo-Joon Sur

Department of Orthopedic Surgery, College of Medicine, The Catholic University of Korea, Seoul,
Korea

Tibia fractures are the most common long bone fracture and about 24% of them are
open fractures. Open fractures accompany disruption of the soft tissue around the
fracture site and the fractures are exposed to the external environment. Contamina-
tion of the fracture site and devitalization of the injured soft tissue greatly increase
the risk of infection, nonunion, and other complications. The first and most important
treatment goal of open fractures is prevention of infection. To accomplish this objec-
tive, immediate radical debridement and irrigation, second-look operation, and subse-
quent soft tissue reconstruction should be performed as soon as possible. However,
early soft tissue reconstruction is not always possible and when it should be delayed,
negative pressure wound therapy is recommended. Among various reconstructive ar-
mamentarium including skin graft, local flaps, pedicled flaps, and free flaps, the best
method need to be chosen based on patient's general condition, size of defect, neuro-
vascular status, range of injury zone, and cosmetic and functional perspectives. Preop-
erative in-depth evaluation of vascular structures is mandatory and free flaps are pre-
ferred when the range of injury zone is wide.

Keywords: Tlbia, Open fractures, Soft tissue injuries, Reconstructive surgical proce-
dures, Surgical flaps
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Table 1. Gustilo classification of open fractures

Type Description
1 Wound <1 cmin length, clean

2 Wound > 1 cm in length, without extensive soft tissue damage/
flaps/avulsion

3 Extensive soft tissue damage, segmental fracture, amputation,
gunshot injury, or farm injury

3A  Adequate soft tissue coverage irrespective of the size of the wound

3B Extensive soft tissue injury with periosteal stripping requiring soft
tissue reconstruction

3C  Arterial injury requiring repair
Modified from Gustilo et al. [3]
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Table 2. Chummun's modified Gustilo classification of open
fractures

Type Description

1,2 Same as Gustilo classification

3 Extensive soft tissue damage, segmental fracture, amputation,
gunshot injury, or farm injury

3A  Adequate soft tissue coverage irrespective of the size of the wound

3B Injury requiring soft tissue reconstruction, with all 3 vessels intact

3B+ Injury requiring soft tissue reconstruction, with a vascular injury
but at least 1 axial vessel patent

3C  Devascularized limb, with all 3 vessels injured
Modified from Chummun et al. [14].

Table 3. Stranix's modified Gustilo classification of open fractures

Type Description
1,2  Same as Gustilo classification
3 Extensive soft tissue damage, segmental fracture, amputation,

gunshot injury, or farm injury
3A  Adequate soft tissue coverage irrespective of the size of the wound
3B Injury requiring soft tissue reconstruction
3B-3 With 3 vessels intact
3B-2 With 2 vessels intact (1 vessel injured)
3B-1 With 1 vessel intact (2 vessels injured)
3C  Devascularized limb, with all 3 vessels injured

Modified from Stranix et al. [15].
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Fig. 1. (A, B) A 53-year-old male patient with open tibiofibular fracture involving proximal 1/3 of the left leg. (C) After radical
debridement and negative pressure wound therapy, the soft tissue defect was covered with transposition flap and split thickness skin
graft. (D) Photograph obtained 2 months after the operation. The informed consent and publication permission from the patient were
waived by Institutional Review Board.

Fig. 2. (A, B) A 32-year-old female patient was consulted for treatment of left open tibiofibular fracture after external fixation and
wound approximation. (C, D, E) The external fixation was converted to the intramedullary nailing and the necrotic soft tissue was
thoroughly debrided. The soft tissue defect was reconstructed with bipedicled flap and delayed split thickness skin graft. The informed
consent and publication permission from the patient were waived by Institutional Review Board.

2. 97 2 I HFig. 3). HIEE SAYA FE3 243} o)Fo] ofele A
§8 2 Speo Wol Bao] FRolL W 4G AR W 7} 55 oliu, 28o| JIRE BEHE qHBol elst

o|7} oA Auflgo] Bom nA d Eeh&o] Qs o Ay I9E Xﬂﬂ*t W, 250l of2] 7o) B dUiAE Tee
o8 ujQ 98351 uo|t} HlEZ mukeo 295 1/39) dR =3 AW A(pes anserinus) OFE AU7HA sHe B 5&
Z2 Aol Abgot=tl, 2 WE F(medial head)& AH&SHA  ARESHH S22 &= Qloh 95 F& o8 = & v AA0]
T 2&EH0] 9170 whet 95 F(lateral head)E o[- & Q. EFHA =S Aok okl WS FEoE Zo|7h B2 HE &
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Fig. 3. A 41-year-old male polytrauma patient presented following a motorcycle accident. (A, B) The patient suffered from left distal
femur comminuted fracture, knee open dislocation, patellar tendon avulsion fracture, and open tibiofibular fracture. (C) The initial
treatment consisted of external fixation, radical debridement, primary repair of ligaments and joint capsule of left knee joint, internal
fixation of patellar tendon avulsion fracture, and application of negative pressure wound therapy. (D, E) The prepatellar soft-tissue defect
related to patellar tendon avulsion fracture was reconstructed with lateral gastrocnemius pedicled flap and split thickness skin graft. The
common peroneal nerve was preserved (white asterisk). (F) The soft tissue defect related to open tibiofibular fracture was reconstructed
with contralateral anterolateral thigh free flap. (G) Photograph taken 1 year after the accident. The informed consent and publication
permission from the patient were waived by Institutional Review Board.
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Fig. 4. (A, B) Clinical case of a 73-year-old man with left tibiofibular open fracture caused by a pedestrian accident. (C) The soft tissue
defect was reconstructed with proximally based medial hemisoleus flap and split thickness skin graft. (D) Photograph obtained 6 months
after the operation. The informed consent and publication permission from the patient were waived by Institutional Review Board.

Fig. 5. A 28-year-old male patient presented following a motorcycle accident. (A, B) A foreign body was stuck in the fracture site. (C, D)
After thorough debridement and negative pressure wound therapy, the soft tissue defect was reconstructed with posterior tibial artery

perforator based propeller flap and split thickness skin graft. (E) Photograph obtained 3 months after the operation. The informed consent
and publication permission from the patient were waived by Institutional Review Board.
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Fig. 6. (A, B) A 31-year-old male patient presented following a motorcycle accident with left tibiofibular open fracture. (C) The soft
tissue defect was reconstructed with proximally based saphenous nerve neurocutaneous flap. (D) Photograph taken 3 months after the
operation. The informed consent and publication permission from the patient were waived by Institutional Review Board.
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Fig. 7. (A, B) Clinical case of a 58-year-old man with right tibiofibular open fracture caused by a motor vehicle accident. (C) The soft
tissue defect was reconstructed with ipsilateral anterolateral thigh free flap and split thickness skin graft. (D) Photograph obtained 1 year
after the operation. The informed consent and publication permission from the patient were waived by Institutional Review Board.
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