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Introduction

Open tibial fractures are among the most severe injuries 
encountered in orthopedic trauma because of the limited soft-
tissue coverage surrounding the tibia and the high susceptibility 
to contamination and infection. High-energy road traffic injuries 
often produce extensive soft-tissue damage, periosteal stripping, 
and bone exposure, increasing the risk of delayed union, nonunion, 
and chronic osteomyelitis [1-3].

Gustilo–Anderson type IIIB fractures are particularly difficult 
to manage because they require both skeletal stabilization and 
soft-tissue reconstruction. Despite improvements in trauma 
care, infection rates remain substantial and frequently lead to 
prolonged hospitalization, repeated surgical procedures, and 
socioeconomic hardship [4].

Successful treatment requires adherence to several fundamental 
principles including early antibiotic administration, meticulous 
debridement, skeletal stabilization, and timely soft-tissue 
coverage. Mechanical stability is particularly important because 
persistent motion at the fracture site contributes to bacterial 
persistence and impaired healing [5-10].

The purpose of this study was to evaluate the outcomes of a 
staged treatment protocol involving infection control, rotational 
flap coverage, and delayed intramedullary nailing in patients with 
infected Gustilo–Anderson IIIB tibial fractures.

Methods

Study Design

This retrospective case series was conducted at Mbeya Zonal 
Referral Hospital, Tanzania.

Patients

Three female patients aged 23, 26, and 28 years sustained Gustilo–
Anderson type IIIB open tibial fractures following a high-energy 
road traffic collision. Two patients sustained bilateral fractures, 
while one sustained a unilateral fracture.

Initial Management

All patients were managed according to Advanced Trauma Life 
Support (ATLS) guidelines. Initial treatment included:

•	 Hemodynamic resuscitation 

•	 Blood transfusion when indicated 

•	 Tetanus prophylaxis 
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•	 Intravenous antibiotics 

•	 Surgical debridement 

•	 Temporary stabilization using unilateral external fixation 

Definitive Reconstruction

Following development of infection and exposed bone, 
prolonged wound management was undertaken using systemic 
antibiotics and honey dressings. Once wounds were suitable for 
reconstruction, rotational flap coverage was performed. Definitive 
stabilization was achieved using reamed SIGN intramedullary 
nails.

Outcome Measures

Primary outcomes included:

•	 Fracture union 

•	 Infection eradication 

•	 Independent ambulation 

Secondary outcomes included:

•	 Knee range of motion 

•	 Ankle range of motion 

•	 Limb alignment 

•	 Limb length discrepancy 

Results

The duration of follow-up ranged from 10 to 12 months.

External fixation remained in place for 12–14 weeks before 
conversion to intramedullary fixation. Rotational flap coverage 
successfully achieved soft-tissue closure in all patients.

Radiographic evidence of union was observed approximately six 
months following injury. No patient developed recurrent infection 
or persistent draining sinus after definitive fixation.

All patients regained independent ambulation and returned to 
routine daily activities.

Knee stiffness observed during the period of external fixation 
improved substantially following physiotherapy. At final follow-
up, all patients achieved functional knee motion ranging from 0° 
to 120°. Residual ankle stiffness remained present, with average 
dorsiflexion limited to approximately 5°.

No clinically significant malrotation or shortening greater than 
2 cm was identified.

Discussion

Infected Gustilo–Anderson IIIB tibial fractures remain among the 
most challenging conditions in orthopedic trauma surgery because 
of extensive soft-tissue damage, contamination, compromised 
vascularity, and instability [11].

Debridement remains the cornerstone of treatment. Cierny 
and Mader demonstrated that successful eradication of 
musculoskeletal infection depends primarily upon adequate 
surgical debridement (8). Similarly, Tetsworth and Cierny 
emphasized that removal of all nonviable tissue is essential for 
successful treatment of chronic orthopedic infections [12,13].

Mechanical stability is another critical factor. Hak et al. reported 
that instability contributes to delayed union and nonunion while 
also compromising infection control. Although external fixation 
provides temporary stabilization, definitive intramedullary fixation 
improves load sharing and facilitates fracture healing [14,15].

Soft-tissue reconstruction is equally important. Gopal et al. 
introduced the "fix-and-flap" concept and demonstrated 
improved outcomes when fracture stabilization is combined with 
vascularized soft-tissue coverage. In the present series, rotational 
flaps successfully covered exposed bone and contributed to 
successful limb salvage [16].

The use of honey dressings represented an important adjunct in 
this resource-limited setting. Honey has recognized antibacterial 
and wound-healing properties and may assist in wound bed 
preparation before definitive reconstruction.

The absence of culture and sensitivity testing and local antibiotic 
delivery systems constituted significant limitations. Nevertheless, 
satisfactory outcomes were achieved through adherence to 
fundamental orthopedic principles of debridement, soft-tissue 
coverage, infection control, and stable fixation [17-19].

Conclusion

A staged treatment strategy consisting of aggressive debridement, 
prolonged infection control, rotational flap coverage, and delayed 
reamed intramedullary nailing resulted in successful fracture 
union and eradication of infection in all patients.

This approach may provide an effective limb-salvage strategy 
for infected Gustilo–Anderson IIIB tibial fractures in resource-
constrained environments.

Declarations

Ethical Approval

Ethical approval was waived because this study reports a 
retrospective review of patients managed according to standard 
clinical protocols.

Informed Consent

Written informed consent was obtained from all patients for 
publication of anonymized clinical information and images.

Conflict of Interest

The author declares no conflict of interest.

Funding

No external funding was received for this study.

Author Contributions

SL conceived the study, collected data, managed the patients, 
analyzed outcomes, and prepared the manuscript.

References

[1] 	 1.	 Gustilo RB, Anderson JT. Prevention of infection in the 
treatment of one thousand and twenty-five open fractures 
of long bones. J Bone Joint Surg Am 1976; 58: 453-458. 

[2] 	 2.	 Gustilo RB, Mendoza RM, Williams DN. Problems in the 
management of type III severe open fractures. J Trauma 1984; 
24: 742-746. 

[3] 	 3.	 Court-Brown CM, Bugler KE, Clement ND, Duckworth 
AD, McQueen MM. The epidemiology of open fractures in 
adults. Injury 2012; 43: 891-897. 

[4] 	 4.	 Giannoudis PV, Harwood PJ, Kontakis G, Allami M, 
Macdonald D, et al. Long-term quality of life following severe 
tibial injury. Injury 2009; 40: 213-219. 

[5] 	 5.	 Patzakis MJ, Wilkins J, Moore TM. Considerations in 
reducing infection in open tibial fractures. Clin Orthop Relat 
Res 1983; 178: 36-41. 



3 Prog Orthop Sci  • 2026 • Vol 12 • Issue 2

Citation: Sakafu Lunemo (2026) Staged Intramedullary Nailing Following Infection Control and Rotational Flap Coverage in Gustilo–Anderson IIIB 
Open Tibial Fractures: A Case Series from Tanzania. Progress in Orthopedic Science. POS-179.

[6] 	 Pollak AN, Jones AL, Castillo RC, Bosse MJ, MacKenzie EJ, et 
al. The relationship between time to wound coverage and 
infection after open lower extremity trauma. J Bone Joint 
Surg Am 2010; 92: 7-15. 

[7] 	 Gopal S, Majumder S, Batchelor AG, night SL, De Boer P, et 
al. Fix and flap: treatment of severe open tibial fractures. J 
Bone Joint Surg Br 2000; 82: 959-966. 

[8] 	 Cierny G III, Mader JT. Adult chronic osteomyelitis. 
Orthopedics 1984; 7: 1557-1564. 

[9] 	 Tetsworth K, Cierny G III. Osteomyelitis debridement 
techniques. Clin Orthop Relat Res 1999; 360: 87-96. 

[10]  Hak DJ, Fitzpatrick D, Bishop JA, Marsh JL, Tilp S, et al. 
Delayed union and nonunions: epidemiology and treatment. 
Injury 2014; 45: 3-7. 

[11]  Metsemakers WJ, Kuehl R, Moriarty TF, Richards RG, 
Verhofstad MHJ, et al. Infection after fracture fixation. Injury 
2018; 49: 511-522. 

[12] Metsemakers WJ, Morgenstern M, McNally MA, Moriarty 
TF, McFadyen I, et al. Fracture-related infection consensus 
definition. Injury 2018; 49: 505-510. 

[13]  Swiontkowski MF, Agel J, Schwappach J. Antibiotic-
impregnated beads in open fractures. Clin Orthop Relat 
Res 1997; 341: 168-175. 

[14]  Ostermann PAW, Seligson D, Henry SL. Local antibiotic 
therapy for severe open fractures. J Bone Joint Surg Br 
71995; 7: 93-97. 

[15]  Mauffrey C, Herbert B, Young H. Intramedullary nailing in 
open tibial fractures. Eur J Orthop Surg Traumatol 2015; 
25: 805-811. 

[16]  Hofmann GO, Bar T, Buhren V. The induced membrane 
technique for infected nonunion. Injury 2017; 48: 77-84. 

[17]  McNally M, Nagarajah K. Osteomyelitis. Orthop Trauma 
2010; 24: 416-429. 

[18]  Keating JF, O'Brien PJ, Blachut PA. Reamed versus unreamed 
intramedullary nailing of open tibial fractures. J Bone Joint 
Surg Am 1997; 79: 334-341. 

[19]  Bhandari M, Guyatt GH, Tornetta P III Randomized trial 
of reamed and unreamed intramedullary nailing of tibial 
fractures. J Bone Joint Surg Am 2008; 90: 2567-2578. 


