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Case report

INTRUDUCTION 

An open fracture is a bone fracture where the bro-
ken bone and associated soft-tissue injuries are exposed 
to the external environment through a break in the skin. 
The energy involved in the injury directly correlates with 
trauma severity [1]. The Gustilo-Anderson classification 
(GAC), established as the standard in 1984, categorizes 
open fractures based on the extent of soft-tissue and skin 
damage [2]. Complications can include compartment syn-
drome (increased pressure within a muscle compartment), 
non-union (failure of bone healing), loss of function, neu-
rovascular injury (damage to nerves or blood vessels), in-
fection, osteomyelitis (bone infection), and amputation [1].

Understanding the epidemiology and mechanisms of 
open fractures is crucial for triage and treatment. Most are 
from traffic accidents; in patients under 65, tibial diaphysis 
fractures are most common. Gunshot wounds can cause 
complex bone and tissue injuries, sometimes exceeding 
those of high-velocity impacts. Since closure is not gener-
ally recommended, management must address the soft-tis-

sue defect. Despite research efforts, data on best practic-
es remains limited.

This case report presents the management of a gun-
shot-induced, open fracture of the distal tibia and asso-
ciated foot injury. The study highlights the surgical deci-
sion-making process, the role of external fixation, and 
additional fundamental concepts of open fracture care.

CASE PRESENTATION

A male patient presented to the emergency department 
(ED) 30 minutes after being wounded by a gunshot injury 
to his right leg. The bullet had entered the posteromedi-
al aspect of the lower leg, resulting in a fracture of the 
lower third of the tibia with active bleeding.  X-rays were 
performed in the emergency department, confirming the 
findings below (Figure 1). It was a comminuted open distal 
tibial fracture with significant bone loss and displacement. 
Multiple bone fragments and foreign bodies/ bullet frag-
ments were seen in the surrounding soft tissues.

1Tbilisi State Medical University, Department of Traumatology and Orthopaedics
2L.t.d. "Vian", Iv. Bokeria University Hospital, Department of Traumatology and Orthopaedics

MULTIDISCIPLINARY MANAGEMENT OF AN OPEN DISTAL TIBIAL FRACTURE:  
A CASE REPORT

Nikoloz Avazashvili1,2, Levan Chikvatia1,2, Krupa Sara Thomas1, Divina Mariya Puthooran1

Contact person: Sergo Kobalava, sergokobalava@gmail.com

Open fractures in orthopedic trauma present significant challenges due to the high risk of infection, non-union, and limb 
loss. This case report of a complicated Gustilo-Anderson Type IIIc high-energy trauma underscores the necessity for adapt-
able, evidence-based management protocols. It demonstrates that staged repair, prioritization of vascular status, early 
intervention, and the strategic use of external fixation contribute to improved outcomes in complex open fractures. A 
multidisciplinary approach, including early damage control, functional limb preservation, and adherence to BOA/BAPRAS 
guidelines, is essential for managing these injuries. Collaborative orthopedic-plastic management is a notable advance-
ment that optimizes outcomes in high-energy limb trauma cases.

Key words: fracture, external fixation, osteosynthesis

Rezume

DOI: https://doi.org/10.48412/GTBGS.2026.14-15.64-68

Figure 1. Preoperative plain radiographs. Anteroposterior (AP) view of the right lower leg/ankle
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Initial Evaluation and Management

The Advanced Trauma Life Support (ATLS) protocol—a 
standardized approach for emergency care of trauma pa-
tients—should be immediately implemented at the scene 
or in the emergency room. Orthopedic evaluation and 
management should follow. On examination, the right leg 
showed extensive soft tissue injury and bone exposure. 
Emergency intraoperative findings confirmed damage to 
the arteria tibialis posterior (the posterior tibial artery), 
while the arteria dorsalis pedis (the dorsalis pedis artery) 
remained intact and became the foot's primary arterial 
blood supply. After administering a tetanus vaccine, the 
patient was taken to surgery for thorough irrigation (wash-
ing out the wound) and debridement (removal of damaged 
tissue). Given the extent of the bone defect, a 3-4 cm tibial 
shortening (surgically removing a bone segment to allow 
soft-tissue closure and alignment) was performed. Initial 
stabilization was achieved with external fixation (an ex-

ternal device that stabilizes the bone), as internal fixation 
(plates or rods placed inside the bone) is contraindicated 
when the wound is open and contaminated.

Postoperative Care and Plan

Postoperatively, the patient was placed on strict bed 
rest and started on broad-spectrum antibiotics. Vascular 
monitoring was performed routinely to assess perfusion 
via the remaining dorsalis pedis artery. The limb remained 
viable, though the vascular supply was tenuous due to the 
single-artery perfusion. Given the extensive bone loss and 
complexity of the injury, the orthopedic team recommend-
ed a 6-month observation period to monitor spontaneous 
bone regeneration and soft-tissue healing. If insufficient 
bone healing is observed, further interventions such as 
bone grafting and internal fixation will be considered at a 
later stage (Figure 2,3,4).

Figure 2. Postoperative plain radiographs. An external fixator was placed. 1 month post-op. 
Anteroposterior (AP) and Lateral views of the right lower leg/ankle (A and B)

Figure 3. Postoperative plain radiographs. 2 months post-op. Anteroposterior (AP) and Lateral views of the right lower leg/ankle (A-C)

Figure 4. Postoperative plain radiographs. Latest post-op. Anteroposterior (AP) and Lateral views of the right lower leg/ankle(A-B)
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DISCUSSION

Types of Open Fractures & Mechanisms

Open fractures may result from a variety of mecha-
nisms of injury. Typical direct injuries include high-energy 
trauma such as car crashes, gunshot wounds, and high-im-
pact falls. These injuries are frequently associated with 
varying degrees of contamination, soft-tissue compromise, 
and osseous involvement. High-velocity bullet-induced 
fractures have a known correlation with neurovascular 
injury due to the close proximity of vascular and neural 
structures to bone. According to Omer et al., approxi-
mately 69% of nerve injuries related to gunshot fractures 
demonstrate spontaneous recovery within three to nine 
months, while cases involving both arterial and nerve in-
jury have a less favorable prognosis, often resulting in 
non-functional limbs. Visser et al. reported that only 7% of 
such combined injuries recover normal function.

In contrast, low-energy torsional injuries, including those 
from sports and falls from a standing height, are examples 
of indirect processes. However, there is a strong correlation 
between the amount of energy transferred at the time of 
damage and the severity of any open fracture [7].  

Classification Systems

Gustilo and Anderson's classification system categoriz-
es open fractures by severity and guides treatment. Type 
I fractures are clean wounds less than 1 cm long. Type 
II fractures are lacerations over 1 cm but without flaps, 
avulsions, or severe soft tissue damage. Type III fractures 
involve segmental bone injury with severe soft tissue dam-
age or even amputation. For type I and II open fractures, 
primary wound closure is recommended, while for type III 
fractures, delayed primary closure is suggested, often us-
ing split-thickness skin grafts (transplanted skin layers) or 
suitable flaps (sections of tissue moved from another body 
part). The study found that more severe fracture types had 
worse prognoses and higher infection rates. Type IIIa frac-
tures can be closed but have high contamination and soft 
tissue damage. Type IIIb fractures involve soft-tissue loss 
and require a tissue flap. Type IIIc fractures require vas-
cular (blood vessel) repair due to arterial injury [10]. The 
present case is a Gustilo-Anderson type IIIc open fracture 
that required urgent surgery.

Treatment Principles

Effective management of open fractures requires un-
derstanding anatomy, injury mechanisms, the patient's 
physical state, and available surgical options. Treatment 
covers soft-tissue healing, reconstruction, final bone fix-
ation, and initial wound cleaning (decontamination) [11].

Removing foreign objects within 6 hours during frac-
ture reduction helps prevent infection. A wet-to-dry saline 
dressing after irrigation helps comfort and promote heal-
ing. Next, the limb should be reduced and put in a splint 
with padding. Pulses must be recorded both before and 

after reduction. However, formal debridement is not re-
quired for a gunshot fracture unless the wound is large 
and contaminated. Tetanus prophylaxis is a standard pro-
cedure after open fractures, given the disease's severity 
and the low morbidity of treatment.

Antibiotics are essential for open wounds, as gram-pos-
itive bacteria are present in most cases, and gram-nega-
tive bacteria in some. Giving antibiotics within 60 minutes 
reduces infection-related postoperative complications.

Surgical stabilization (external fixation vs internal)

Effective surgical care lays the foundation for rehabili-
tation and a return to activities. Early fracture stabilization, 
especially for intra-articular fractures, enhances healing, 
reduces pain, eases bed transfers, and prevents further 
damage. Hemodynamic state, fracture site, and soft-tissue 
damage influence the treatment option chosen.

Depending on the degree of soft-tissue cover, it is as-
sessed whether to perform definitive surgery with internal 
or external fixation of the fracture, as this is the biggest 
predictor of infection risk later. External and internal de-
vices such as ring fixators, external fixators, and mono-
lateral rails, as well as extramedullary devices, such as 
intramedullary nails or ORF with plates, are examples of 
fixation types [11]. When GHOISS is greater than 9, ex-
ternal fixators are crucial because they aid in skeletal sta-
bilization, facilitate less-invasive procedures, and reduce 
soft-tissue damage in open fracture treatment. To enable 
soft-tissue repair, external fixator pins should be inserted 
through undamaged skin rather than through the incision. 
To prevent interference, they should not be positioned 
along the lines of future surgical incisions. To reduce the 
risk of fracture, skin incisions may be performed if the pa-
tient's hemodynamic status permits. The limb's length can 
be preserved by applying temporary external fixation, 
which can subsequently be changed to internal fixation. 
Although internal fixation is advised for subsequent reduc-
tion loss, open wounds with articular fractures present a 
possibility for articular reconstruction on day 1 [12].

If there is no significant soft tissue involvement or ex-
tensive contamination, and the patient is stable, primary 
internal fixation can be performed for open fractures with 
a GHIOSS score of less than 9. The technique of choice is 
thorough debridement, with careful handling of the bone 
fragments to prevent devascularization [12].

Delayed vs primary closure.

The risk of nosocomial infection with gram-negative 
bacteria may increase with delayed wound closure. For 
wounds with significant tissue loss, Gopal et al. recom-
mended early internal fracture fixation and flap covering 
[7]. In Type III injuries, Rajasekaran et al. reported out-
standing results with a 3% deep infection rate following 
immediate primary skin closure, stringent inclusion and 
exclusion criteria, and tension-free closure after skeletal 
fixation. When the GHOISS skin score is 1 or 2, meaning 
there is no skin loss during debridement, and the overall 
score is less than 10, with no organic or sewage contam-
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ination and no farmyard injuries, primary closure can be 
performed in type IIIb fractures [12].

Risks and Complications

The severity of the injury, the treatment method, and 
each patient's individual traits all affect the incidence of 
complications [13]. Open wounds, diabetes, and peripher-
al vascular disease were identified as risk factors accord-
ing to a large population-based study. These complications 
can be perioperative, early postoperative, or late post-
operative [14]. Delaying surgery for swollen ankles can 
reduce wound complications like infection, blistering, and 
edge necrosis, as posttraumatic edema, fracture blisters, 
or abrasions decrease. Nonunion development is facilitat-
ed by excessive motion at the fracture site, influenced by 
factors like infection, obesity, diabetes, tobacco use, alco-
hol misuse, and old age. Complex regional pain syndrome 
results in 30% of open tibial fractures. Loss of reduction 
and malunion can lead to osteoarthritis and functional im-
pairment [11,14]

Role of Multidisciplinary Management

Management of open fractures requires a multidisci-
plinary team approach. Imaging the wound in the ED al-
lows different specialties within the multidisciplinary team 
to further assess the wound, minimizing repeated exposure 
or contamination of the injury. In cases of open fractures, 
patients with severe injuries are now sent straight to ma-
jor trauma units via pre-hospital pathways, which provide 
orthopedic and plastic surgery experts as well as on-site 
trauma subspecialties[12]. Open injuries require the joint 
efforts of orthopedic and plastic surgeons to coordinate 
the course of treatment and surgical procedures, ensuring 
the patient receives the most feasible and effective care. 
Orthopedic hospitals that have implemented this approach 
have shown markedly lower rates of deep infections, few-
er revision procedures, shorter hospital stays, lower overall 
expenditures, and better outcomes, with lower amputation 

and nonunion rates [11]. The effectiveness of structured in-
terdisciplinary care in improving functional outcomes and 
quality of life for patients with open fractures is demon-
strated by the success of orthoplastic centers.

Literature Review and Comparison

According to the protocols from the British Orthopae-
dic Association (BOA) and the British Association of Plastic 
Reconstructive and Aesthetic Surgeons (BAPRAS), treat-
ment of open fractures  must focus on early antibiotic pro-
phylaxis, ortho-plastic input led by consultants, and early 
debridement with fracture fixation and soft tissue cover-
age within 72 hours [11].  Restoring as much anatomical 
alignment as feasible, reducing tamponade bleeding and 
edema at the fracture site, and reducing traction and pres-
sure on the soft tissue and neurovascular systems are all 
objectives of reduction, according to the British Orthopae-
dic Association [11].

In our case, treatment adhered to all these principles as 
part of damage control orthopedics.

Conversion to final fixation following acute care may 
be managed with a "window period" in a cast or may in-
volve ex-fix removal and internal fixation in a single pro-
cedure [12]. Given the circumstances of our case, the 
patient undergoes monthly imaging and bone regrowth 
follow-up after external fixation, with treatment not yet 
complete. Results are expected within 6 months, with next 
steps based on soft-tissue health and pin tract infections.

CONCLUSION

Open fracture management involves understanding 
anatomy, mechanisms of injury, patient physiology, and 
surgical procedures. It involves soft tissue healing, rebuild-
ing, fixation, and initial wound decontamination. Compli-
cations are influenced by injury severity, treatment meth-
od, and patient traits. Collaboration between orthopedic 
and plastic surgeons is crucial for effective care and effi-
cient treatment.
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