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ABSTRACT 
Background: Gustilo type IIIA tibiofibular fractures present a significant challenge in orthopedic trauma due to extensive soft tissue damage and high 
risk of complications such as infection, malunion, and non-union. Optimal fixation strategy remains debated, particularly in severe open fractures. 
Objective: To assess and compare the clinical outcomes of intramedullary nailing (IMN) versus external fixation (EF) in the management of Gustilo 
type IIIA tibiofibular fractures. Study Design: Prospective randomized controlled trial. Setting: Conducted at Khyber Teaching Hospital, Peshawar, 
Pakistan. Duration of Study: January 2024 to June 2024. Methods: A total of 140 patients aged 18–65 years with confirmed Gustilo type IIIA 

tibiofibular fractures were enrolled and randomized into two equal groups: IMN group (n=70) and EF group (n=70). All procedures were performed 
under standardized surgical protocols. The primary clinical outcomes assessed included fracture union, malunion, non-union, infection, and need for 
reoperation. Follow-up assessments were conducted for at least 12 months postoperatively. Statistical analysis was performed using SPSS version 26. 
Chi-square test was used for categorical variables and p-values < 0.05 were considered statistically significant. Results: The IMN group showed 

superior clinical outcomes to the EF group. Successful union was achieved in 91.4% of IMN patients versus 78.6% in the EF group (p=0.03). Malunion 
rates were lower in the IMN group (4.3% vs. 14.3%, p=0.04), as were non-union (5.7% vs. 17.1%, p=0.03), reoperation (7.1% vs. 18.6%, p=0.04), 

and infection rates (4.3% vs. 18.6%, p=0.008). Conclusion: Intramedullary nailing demonstrated significantly better outcomes than external fixation 
in managing Gustilo type IIIA tibiofibular fractures, with higher union rates, fewer infections, and reduced need for reoperation. IMN should be 
considered a preferable option for this fracture type in appropriately selected patients.. 
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INTRODUCTION 

The management of complications related to open fractures of the tibia 
presents major obstacles, often exceeding the capabilities of 

conventional treatment methods. Open tibia fractures indicate the 
most prevalent type of open long bone fractures, occurring at an 

annual incidence rate of 3.4 per 100,000 individuals (1). All available 
methods may be employed to achieve stability within Grade II wounds 

with suitable soft tissue coverage. This comprises intramedullary 

devices, flexible inner plating equipment established via biological 

methods, whether reamed or unreamed, external fixators, and a 
combination of these options (2). Skeletal traction offers significant 

risks, as any form of traction permits movement at the fracture site, 
regardless of how well-balanced the traction may be. In cases of type 

III fractures, in which soft tissue protection is unfeasible, the available 
treatment options are limited to intramedullary devices and external 

fixation (3-6). 

Surgeons utilize intramedullary nailing to insert a metal rod within the 

tibial marrow canal, thereby ensuring stable internal fixation of 
fractures. Applying this therapy allows patients to have early mobility 

and contributes to positive results in fracture healing (7). The external 
fixation procedure includes using an external frame connecting bone 

pins or wires, stabilizing fractures. Healthcare professionals select 

external fixator treatment for patients undergoing significant tissue 
damage or contamination due to its ability to offer minimal 

accessibility to the body while concurrently addressing adjacent soft 

tissue injuries. A study evaluated the efficacy of intramedullary 

nailing compared to external fixation for the treatment of Gustilo Type 

III open tibial fractures.  Intramedullary nailing demonstrated superior 

performance compared to external fixation in decreasing both rates of 

infection as well as healing complications in patients (8). The analysis 

of infection outcomes demonstrates that intramedullary nailing 
treatment displays superior infection control compared to external 

fixation procedures. The results revealed improved healing outcomes 

for intramedullary nailing patients, as they exhibited fewer 
complications that might impede fracture healing (9). 

Gustilo tibiofibular fractures, typically arising from high-energy 
trauma, pose significant challenges regarding stabilization and the 

healing process of the fractures. The selection of the most effective 

method continues to be debated, as few studies directly compare these 

two approaches for this particular type of fracture. The rationale of 
this study is to assess and compare the outcomes of two commonly 

used methods for managing Gustilo tibiofibular fractures: external 

fixator and intramedullary nailing.  

METHODOLOGY 

This randomized controlled trial was conducted at the Department of 
Orthopedics of Khyber Teaching Hospital, Peshawar, from January 

2024 to June 2024 after the hospital obtained ethical clearance. One 
hundred forty patients presenting with Gustilo type IIIA tibiofibular 

fractures were randomly allocated into two treatment groups using the 
lottery method, with seventy patients assigned to each group. 

Patients in the IMN group underwent closed reduction and internal 

fixation using reamed locked intramedullary nails. In contrast, the EF 

group received unilateral external fixators with Schanz pins placed in 

safe anatomical corridors. All surgical procedures were performed by 
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senior orthopedic surgeons with more than five years of trauma 

experience, following the standardized protocols. 
Clinical and radiographic follow-up was conducted at 6 months 

postoperatively. Primary outcome measures included union, infection, 
no union, malunion and need for reoperation. 

Data analysis was performed using SPSS 26. Age was calculated by 

mean and SD. Gender, comorbidities, and clinical parameters were 
assessed using frequencies and percentages. Chi Square test was used 

for comparing clinical parameters between both groups with a value 

of P notable at < 0.05. 

RESULTS 

We compared outcomes between intramedullary nailing (IMN) and 

external fixation (EF) in patients with Gustilo type IIIA tibio-fibular 

fractures; 70 patients were in each group. The mean age in IMN group 
was 45.54 ± 12.61 years and EF 44.33 ± 12.19 years. There were about 

41 (58.6%) males in the IMN group and 39 (55.7%) in the EF, while 
females were 29 (41.4%) in IMN and 31 (44.3%) in EF (Figure 1). 

Diabetes prevalence was 19 (27.1%) in IMN and 15 (21.4%) in EF, 

hypertension was 18 (25.7%) and 16 (22.9%), respectively, and 

smoking was 3 (18.6%) versus 12 (17.1%), respectively (Table 1). 
Clinical outcomes were in favor of the IMN group with a notably 

higher union success rate of 64 (91.4%) compared to 55 (78.6%) in 
EF (p=0.03). Malunion in IMN was3 (4.3%) and 10 (14.3%) in EF 

(p=0.04). Non-union rates were lower with IMN at 4 (5.7%) compared 

to 12 (17.1%) in EF (p=0.03). Reoperation was required in 5 (7.1%) 

of IMN cases and 13 (18.6%) with EF (p=0.04). Infection rates were 
also lower in the IMN group 3 (4.3%) compared to 13 (18.6%) in EF 

(p=0.008) (Table 2). 

Table 1: Comorbidities in both groups 

Comorbidities and 

demographics 

Groups 

IMN EF 

N % N % 

Gender Male 41 58.6% 39 55.7% 

Female 29 41.4% 31 44.3% 

Diabetes Yes 19 27.1% 15 21.4% 

No 51 72.9% 55 78.6% 

Hypertension Yes 18 25.7% 16 22.9% 

No 52 74.3% 54 77.1% 

Smoking Yes 13 18.6% 12 17.1% 

No 57 81.4% 58 82.9% 

Figure 1: Gender distribution between both groups 

 

Table 2: Comparison of clinical parameters between both groups 

Clinical 

parameters 

Groups P 

value IMN EF 

N % N % 

Union 

successful 

Yes 64 91.4% 55 78.6% 0.03 

No 6 8.6% 15 21.4% 

Malunion Yes 3 4.3% 10 14.3% 0.04 

No 67 95.7% 60 85.7% 

No union Yes 4 5.7% 12 17.1% 0.03 

No 66 94.3% 58 82.9% 

Reoperation Yes 5 7.1% 13 18.6% 0.04 

No 65 92.9% 57 81.4% 

Infection Yes 3 4.3% 13 18.6% 0.008 

No 67 95.7% 57 81.4% 

 

DISCUSSION 
 
Our study exhibited a 91.4% union rate with IMN, while 78.6% with 
EF, with notably lower rates of non-union (5.7% vs. 17.1%) and 

malunion (4.3% vs. 14.3%). These findings align with Ali et al, who 
observed a 92% union rate of IMN compared to 81% of EF, with non-

union rates of 7% and 18%, respectively (10). Similarly, Munif et al 

noted a 4% non-union rate for IMN and 27% for EF, reinforcing 
IMN's superiority in achieving bony union (11). Umrani et al reported 

a less pronounced difference, 22.7% delayed union with IMN and 

39.1% with EF, though their study included Gustilo IIIB fractures, 
which are more complex (12). The consistency across studies suggests 

that IMN's biomechanical stability enables early weight-bearing and 
reduces micromotion, which likely underpins its higher union rates. 

Our data exhibited a stark contrast in infection rates, 4.3% with IMN 

and 18.6% with EF. This aligns with Ali et al., who showed that 
infection was observed in 16% of patients in EF and 7% in the IMN 

group (10). Munif et al showed that 6% of infections were for IMN 
and 31% for EF (11). Giovannini et al further support this finding, 

attributing EF's higher infection risk to pin-site complications and 

prolonged external hardware exposure (14). However, Umrani et al. 

reported a contrasting finding, reporting 13.6% deep infection with 
IMN while 8.7% with EF, possibly due to their inclusion of IIIB 

fractures or variations in postoperative care.12 Despite this 
discrepancy the majority of evidence including our results highlights 

IMN’s advantage in minimizing infections for IIIA fractures. 

Our study noted lower reoperation frequency with IMN (7.1% vs. 

18.6%), a trend similar to Munif et al they reported 10% reoperation 
rate in IMN group while 33% in EF group (11). IMN's lower 

reoperation burden may stem from its inherent stability, reducing the 

need for secondary procedures like dynamization or bone grafting. Ali 
et al. reported that IMN patients reported notably better functional 

scores (10). Conversely EF's association with ankle stiffness as 

reported by Umrani et al and delayed mobilization likely contributes 
to its inferior functional outcomes (12). 

While our results and most literature favor IMN, Umrani et al. 
reported higher malunion rates with EF (26.1%) but comparable non-

union rates (13.6% IMN vs. 8.7% EF). This discrepancy may reflect 

differences in fracture severity, their inclusion of IIIB injuries, or 

surgical technique. Additionally, Giovannini et al.'s research notes 
EF's utility in polytrauma or severely contaminated wounds, 

reminding us that IMN is not universally superior; context matters 
(13). 

Our findings, when compared with other studies, strongly advocate for 

IMN as the first-line treatment for Gustilo IIIA fractures given its faster 
union, lower complication rates, and better functional outcomes. 

However, we also state that EF retains a role in resource-limited 

settings or IIIB fractures with extensive soft tissue loss. Future 
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research should standardize the outcome measures and stratify results 

by Gustilo subtypes to clarify these discrepancies. 

CONCLUSION 

We conclude that intramedullary nailing exhibited superior outcomes 
for Gustilo IIIA tibiofibular fractures, with higher union rates, lower 

infections, and fewer reoperation needs compared to external fixation, 

supporting its preference in clinical practice. 

DECLARATIONS 

Data Availability Statement 

All data generated or analysed during the study are included in 

the manuscript. 

Ethics approval and consent to participate 

Approved by the department Concerned. (IRBEC-SIK:KA-08-

23) 

Consent for publication 

Approved 

Funding 

Not applicable 

CONFLICT OF INTEREST 
 

The authors declared an absence of conflict of interest. 

AUTHOR CONTRIBUTION 

HAIDER ALI (Post Graduate Orthopedic Resident) 

Conception of Study, Development of Research Methodology Design, 
Study Design, manuscript Review, and final approval of manuscript. 

Manuscript drafting. 
SHAHRUKH KHAN (Post Graduate Orthopedic Resident) 

Manuscript revisions, critical input. 

Data entry, data analysis, and drafting the article. 
SAAD INAYAT ULLAH (Post Graduate Orthopedic Resident) 

Study Design, Review of Literature. 
WASEEM HAIDER (Post Graduate Orthopedic Resident) 

Conception of Study, Final approval of manuscript. 

REFERENCES 

1.  Elniel AR, Giannoudis PV. Open fractures of the lower 
extremity. EFORT Open Rev. 2018;3(5):316–25 

2. Chaudhuri A, Datta S, Ghosh P, Patil D, Sinha S, Ghosh S. 

Comparative studies on intramedullary nailing versus  ao external 
fixation in the management of gustilo type  II,  IIIA,  and  IIIB  tibial 

shaft  fractures. Saudi J Sports Med. 2015;15(3):262-8. 

3. Fang X, Jiang L, Wang Y, Zhao L. Treatment of Gustilo 
grade III tibial fractures with unreamed intramedullary nailing versus 

external fixator: A meta-analysis. Med Sci Monit. 2012;18(4):49-56. 

4. Kaftandziev I, Pejkova S, Saveski J. Operative treatment of 
III grade open fractures of the tibial diaphysis. Prilozi. 

2006;27(1):121–31. 
5. Bibbo C, Brueggeman J. Prevention and management of 

complications arising from external fixation pin sites. J Foot Ankle 

Surg. 2010;49(1):87-92. 

6. Lam SW, Teraa M, Leenen LPH, van der Heijden GJMG. 

Systematic  review shows  lowered risk of  nonunion  after  reamed  

nailing  in  patients  with  closed  tibial  shaft fractures. Injury. 

2010;41(7):671-5 
7. Shanmugasundaram S, Panda SR, Samundeeswari S, 

Kumar D. Titanium elastic nails in the management of fractures. 
Orthop Trauma Implantol, 2023. 

8. Alsharef JF, Ghaddaf AA, AlQuhaibi MS, Shaheen EA, 

AboAljadiel  LH,  Alharbi  AS,  et  al.  External fixation    versus    
intramedullary   nailing   for   the management  of  open  tibial  fracture:  

meta-analysis of   randomized   controlled   trials.   Int   Orthopaed. 

2023;47(12):3077-97 
9. Elnewishy A, Elkholy M, Hamada A, Salem M, Salem Jr 

M. Comparing minimally invasive percutaneous plate osteosynthesis 

with interlocking intramedullary nail fixation for the management of 
adult extra-articular distal tibial fractures: a comprehensive systematic 

review and meta-analysis. Cureus. 2023;15(11):e49214 
10. Ali P, Jatoi F, Hussain M, Muhammad D, Matlo E, Khoso 

RE, Sajjad M, et al. Comparison of the outcome of intramedullary 
nailing versus external fixator fracture repair in Gustilo type IIIA tibio 

fibular fracture. Pak Armed Forces Med J. 2022;72(4):1482–6. 
11. Munif MA, Latif M. Efficacy of intramedullary nailing 

versus external fixation in treating Gustilo type IIIA tibiofibular 
fractures. Med Forum. 2024;35(12):152–5. 

12. Umrani KB, Tunio ZH, Mengal MA, Qureshi AH, Ahmed 
P, Kalhoro N. Comparative study on intramedullary nailing versus AO 

external fixation in the management of Gustilo type II, IIIA, and IIIB 
tibial shaft fractures. Prof Med J. 2020;27(6):1199–205. 

13. Giovannini F, de Palma L, Panfighi A, Marinelli M. 

Intramedullary nailing versus external fixation in Gustilo type III open 

tibial shaft fractures: a meta-analysis of randomised controlled trials. 
Strategies Trauma Limb Reconstr. 2016;11(1):1–4. 

 

 

 
Open Access This article is licensed under a Creative Commons 

Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as 

long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 

if changes were made. The images or other third-party material in this 
article are included in the article's Creative Commons license unless 

indicated otherwise in a credit line to the material. Suppose material 
is not included in the article's Creative Commons licence and your 

intended use is not permitted by statutory regulation or exceeds the 
permitted use. In that case, you will need to obtain permission directly 

from the copyright holder. To view a copy of this licence, visit 
http://creativecommons.org/licen ses/by/4.0/. © The Author(s) 2025 

https://doi.org/10.54112/pjicm.v5i01.69
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

