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Abstract
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Introduction: The open fracture is probably one of the most difficult to treat. Even nowadays, consolidation failure and infection are 
common and the functional prognosis is poor because of residual deformities, joint stiffness and remaining length inequalities. The 
purpose of this internship was to evaluate the treatment of a serious fracture of the leg. 

Material and Methods: This was a retrospective study in patients with severe open leg fractures who were treated in the Orthope-
dics-Traumatology Department of Gabriel Toure Teaching Hospital from 01-07-2014 to 31-12-2015.

Results: We have 25 men and 3 women. The average age was 35.46 years with extremes of 10 years and 61 years. AVP and ballistic 
accidents were the most common etiologies with 16 cases and 10 cases, respectively. The histopathological types were the types IIIA 
(14 cases), IIIB (4 cases) of Gustilo and Anderson and the type I of Mechelamy with 10 cases. The treatment consisted of a fixation 
and osteosynthesis by FESSA type external fixator (22 cases). The bone cover was obtained by directed healing with sometimes skin 
grafting. Septic non-union was the most common complication (11 cases). However, we got 60.71% good results.

Conclusion: They constitute a surgical emergency. Their treatment uses different methods. Directed scarring, sometimes with a pat-
ch graft, is an alternative to flap surgery. The complications remain dominated by the difficult treatment of non-union pseudarthrosis.
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Introduction
Open leg fractures are the most common open fractures of long bones and most often after AVP [1]. They testify to a violent trauma, 

responsible for lesions often pluritissulaire which can burden the function of the member [2]. They are observed in the young subject 
most often male [3].

High-velocity firearm open fractures are classified as Gustilo type III open fractures due to the severity of tissue damage and the high 
incidence of complications such as: infection, delayed union, non-union and nerve damage [4].

These open fractures constitute a medical-surgical emergency [4].

Because of the complexity of the initial treatment and the frequency of the complications, they constitute a therapeutic challenge [5].

They can be life-threatening [6].

The care is delicate, with the poverty of choice of immediate immobilization.
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The prognosis has been improved by the gestures of plasty (external fixator and flap recovery) [7].

The most common complications are delayed union and septic pseudarthrosis [8-10].

Purpose of the Study
The purpose of our work was to evaluate the results of the treatment of severe open leg fractures at CHU Gabriel Toure.

Material and Methods
We collected 28 patients. This was an 18-month prospective retrospective study (from 01/07/2014 to 31/12/2015) at Gabriel Toure 

University Hospital.

The inclusion criteria were:

•	 The open leg fractures with GUSTILO type III radiological assessment and MECHELAMY types whose treatment was carried out at 
Gabriel Toure University Hospital,

•	 Patients who have been followed for at least 18 months.

We did not include:

- Patients whose care was taken elsewhere.
- Patients who have not been followed for at least 18 months.
- Patients who had a traumatic amputation.

The results were evaluated according to JOHNER and WRUHS ‘Criteria for Evaluation of Final Results after Tibial Shaft Fracture (Table 
1).

Excellent (Left=Right) Good Fair Poor
Nonunion, osteitis, amputation None None None Yes
Neurovascular disturbances None Minimal Moderate Severe
Deformity
Varus/Valgus 
Anteversion/Recurvation 
Rotation 
Shortering

None 2° - 5° 6° - 10° > 10°
0° - 5° 6° - 10° 11° - 20° > 20°
0° - 5° 6° - 10° 11° - 20° > 20°

0 - 5 mm 6 - 10 mm 11 - 20 mm > 20 mm
Mobility
Knee 
AnkleSubtalar joint

Normal > 80% > 75% < 75%
Normal > 75% > 50% < 50%
> 75% > 50% < 50% -

Pain None Occasional Moderate Severe
Gait Normal Normal Insignificant limp Insignificant limp
Strenuous activities Possible Limited Severely limited Impossible

Table 1: Johner and Wruhs criteria for evaluation of final results after tibial shaft fracture.

Data collection was done from emergency room records, consultations and clinical records.

The analysis was done on SPSS Statistics software.
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Results
Male sex accounted for 25 cases (89, 7%) with a sex ratio of 8.33.

The 20 to 49 age groups were the most affected.

The average age of our patients was 35.46 years with extremes of 10 years and 61 years.

The etiologies were dominated by AVP (n = 16), firearm injury (n = 10) and work injury (n = 2).

According to Gustilo and Anderson, serious open fractures included 14 Type III A cases and 4 Type IIIB cases, and open fractures due 
to firearms were Type I Mechalamy.

In 17 cases (60.7%) the treatment was carried out between 12 AM and 24 AM (Figure 1).

Figure 1: Support time. 

According to the treatment method: After initial trimming in various timeframes, the fractures were fixed by various methods: the or-
thopedic treatment (cure-foot plaster) was performed in 5 cases, the external fixator in 22 cases including FESSA in 20 cases (Figure 2A); 
and intramedullary nail in a case having taken over with a cruropedous plaster. Skin coverage for cutaneous loss was obtained by directed 
scarring after iterative tracts, sometimes with pastille graft in 2 cases (Figure 2B).

The bone graft was performed in one case.

We recorded the following complications: septic pseudarthrosis in 10 cases (Figure 3D), 2 cases of malunion (Figure 2D), a case of 
involvement of the common fibular nerve linked to a gun wound.

At a minimum follow-up of 18 months we obtained 17 cases of good results (60.7%) and 11 cases of poor results.

Discussions
During our study we noted some shortcomings among others the sample size, the minimum follow-up period of 18 months.

Male sex predominated with a ratio of 8.33. This is consistent with most data in the literature [11]. The average age of our series was 
35, 46 years old. This average age is close to those of Raphael K., et al. [4], Hoang P., et al. [13], Monka., et al. [14] who respectively found 
40 years, 30 years, 33, 7 years. On the other hand, it is lower than those of Rymer., et al. [7], Fiovaranti., et al. [8] and Charles., et al [16]. 
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Figure 2A: Open fracture type III B of Gustilo treated with FESSA.

Figure 2B: Healing of the wound after graft transplant..

Figure 2C: Cicatrization of the sampling site at the level of the anterior surface of the contralateral thigh.
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Figure 2D: Consolidation in malunion.

Figure 3A: X-ray right leg F/P.

Figure 3B: Fracture treated with Hoffmann type external fixator.
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Figure 3C: Healing of the skin in progress.

Figure 3D: Septic pseudarthrosis.

Figure 3: Complex open fracture of Gustilo type III straight leg B.

These serious fractures were mainly caused by road accidents (AVP) with 16 cases and firearms (10 cases). These data are superimpos-
able to those of the literature [15,17]. This situation is explained by the upsurge of AVPs, particularly two-wheeled vehicles, as well as the 
security context of our country. Our histopathological types were Gustilo and Anderson types IIIA (n = 14) and IIIB (n = 4) and Mechelany 
type I (n = 10). We find that Gustilo and Anderson types IIIA and IIIB as well as open firearm fractures are serious open fractures. As for 
Raphael K., et al. [5] found that severe open fractures consist largely of type IIIB of Gustilo and Anderson. For Xiao F., et al. [9], Court-
Brown C., et al. [18], Dellinger E., et al. [19], Cross WW., et al. [20] according to them, serious open fractures are represented by types III A, 
IIIB, IIIC of Gustilo and Anderson. Firearm fractures are similar to Gustilo and Anderson type III open fractures because of the severity of 
tissue damage and the high incidence of complications [6]. Initial trimming was performed between 6 and 12 hours in 6 cases, between 
12 and 24 hours in 17 cases. This initial management time is much higher than in the literature [21]. According to authors Dubrana., et al. 
[1], Le Nen D [2] and Raphael K., et al. [5], regardless of the stage of opening, an open fracture remains a surgical emergency and should 
ideally be managed within 6 hours after the trauma. This delay of care is explained by the non-availability of the operating room in the 
emergency room (common block for all surgical emergencies), delay of admission of the wounded, difficulties of acquisition of external 
osteosynthesis equipment in emergency. After the initial trimming, the fractures were immobilized by various means: the crural-pedulous 
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plaster with windows facing the wound (n = 5), the external fixator (n = 22) and the centromedullary locked nail (n = 1) who took over 
a cruropedous plaster ten days after the trauma (type III A of Gustilo and Anderson). For skin coverage, we opted for directed healing (n 
= 4) with, in 2 cases, a cutaneous skin graft. Currently, most authors opt for a plasty procedure for Gustilo and Anderson type IIIB open 
fractures [22,23]. This directed cicatrization was motivated because the local conditions did not lend to a plasty by muscular or fasciocu-
taneous flap. Although plasty is performed by most authors, directed wound healing is still relevant [24]. We recorded complications such 
as septic pseudarthrosis (n = 10), 35.71%, malunion (n = 2), and common fibular nerve injury (n = 1). Moyikoua., et al. [17] and Bhandari., 
et al. [23] find respectively 11 cases/78 (for type III), 24% (type IIIB). Our complication rate, despite our small sample is greater than 
those of these authors’ series, reinforcing the hypothesis of Le Nen [2]: an open fracture of the leg should be considered a programmed 
nonunion. This could be explained by the initial management time and repetitive debridement. Our malunion rate is lower than that of 
Monka., et al. [14], Mouyikoua., et al. [17], Giannoudis., et al. [22], Bhandari., et al [23]. This difference can be explained by the size of our 
sample and the type IIIB lesions only in Giannoudis [22] and Bhandari [23]. Our functional results, at 18 months minimum, were 17 cases 
of good results (60.7%) and 11 cases (39.3%) of poor results. Our results are similar to those of Monka., et al [14].

Conclusion
Serious open fractures of the leg are the preserve of the young and male subjects. The most common etiologies are motor vehicle ac-

cidents (PVA) and firearm trauma. These serious open fractures are a medical and surgical emergency. Their treatment uses different 
methods. Directed scarring, sometimes with a patch graft, is an alternative to flap surgery. The complications remain dominated by the 
difficult treatment of non-union pseudarthrosis.

Conflicts of Interest
The authors do not declare any conflicts of interest.

Contribution of Authors
All authors have contributed to this study since conception, reading and have all approved the final version of this work.

Bibliography

1. Dubrana F., et al. “Les fractures ouvertes de jambe”. EMC Appareil Locomoteur (2007). 

2. Le Nen D. “Fractures ouvertes de jambe: vingt ans d’expérience d’ostéosynthèse et de chirurgie des lambeaux”. Mémoires. Académie de 
chirurgie (France) 10.1 (2011): 25-32. 

3. Randy Sherman MD. “Soft Tissue Coverage, 320 Chapter 14”. Skeletal Trauma Basic Science, Management, and Reconstruction Third 
Edition (2003). 

4. Tropet Y and P Garbuio. “Fractures ouvertes de jambe stratégie du << tout en un temps et tout en urgence>>”. Réparations tissulaires 
à la jambe (2012): 385-393. 

5. Kohlprath R., et al. “Fractures ouvertes de la diaphyse tibiale chez l’adulte : prise en charge chirurgicale et complications”. Reuev Medi-
cale Suisse 7 (2011): 2482-2488. 

6. Harris Gellman MD., et al. “Gunshot Wounds to the Musculoskeletal System 350”. Skeletal Trauma Basic Science, Management, and 
Reconstruction Third Edition (2003). 

7. Rymer B., et al. “A representative assessement of the management of open fractures of the lower limb within UK orthoplastic centres: 
A two- centre audit of compliana with national standards”. Injury 48.10 (2017): 2266-2269. 

https://www.em-consulte.com/article/61705/fractures-ouvertes-de-jambe
https://www.researchgate.net/publication/259674026_Fractures_ouvertes_de_jambe_vingt_ans_d'experience_d'osteosynthese_et_de_chirurgie_des_lambeaux
https://www.researchgate.net/publication/259674026_Fractures_ouvertes_de_jambe_vingt_ans_d'experience_d'osteosynthese_et_de_chirurgie_des_lambeaux
https://link.springer.com/chapter/10.1007/978-2-287-99066-3_35
https://link.springer.com/chapter/10.1007/978-2-287-99066-3_35
https://www.revmed.ch/RMS/2011/RMS-322/Fractures-ouvertes-de-la-diaphyse-tibiale-chez-l-adulte-prise-en-charge-chirurgicale-et-complications
https://www.revmed.ch/RMS/2011/RMS-322/Fractures-ouvertes-de-la-diaphyse-tibiale-chez-l-adulte-prise-en-charge-chirurgicale-et-complications
https://www.ncbi.nlm.nih.gov/pubmed/28729006
https://www.ncbi.nlm.nih.gov/pubmed/28729006


780

Citation: Abdoul Kadri Moussa., et al. “Open Leg Fractures at Gabriel Toure Chu”. EC Orthopaedics 10.9 (2019): 773-780.

Open Leg Fractures at Gabriel Toure Chu

8. Fioravanti M., et al. “Conserver ou amputer une fracture ouverte de jambe avec délabrement en première intention?” Revue de Chirur-
gie Orthopédique et Traumatologique 104.2 (2018): 188-192. 

9. Xiao F., et al. “Treatment of Gustilo grade III tibial fractures with unreamed intramedullary nailing versus external fixator. A meta-
analysis”. Medical Science Monitor 18.4 (2012): 49-56. 

10. Turen C and Distasio A. “Treatment of grade IIIB and grade IIIC open tibial fractures”. Orthopedic Clinics of North America 25.4 (1994): 
56-71.

11. Bertani A., et al. “Fractures de jambe de l’adulte”. EMC - Appareil locomoteur 11.2 (2016): 1-20.

12. Tepka B., et al. “A Recouvrement par lambeau des traumatismes ouverts du segment jambier: à propos de 32 cas”. Revue de Chirurgie 
orthopédique et Traumatologique 102.7 (2017): 788-803.

13. Hoang Ph. “Les fractures ouvertes de jambe de type IIIb – A propos de 15 cas”. European Journal of Orthopaedic Surgery and Trauma-
tology 6.1 (1999): 25-27. 

14. Monka M., et al. “A traitement par fixateur externe des fractures ouvertes des membres à Brazzaville : A propos de 38 cas”. The Journal 
of Medicine and Health Sciences Health 18.1 (2017). 

15. Oflazoglu K., et al. “Teating open lower limb fracture successfully; thoughts and current practice on therapy and centralization in the 
Netherlands”. European Journal of Trauma and Emergency Surgery 45.1 (2017): 99-106. 

16. Charles M Court-Brow., et al. “The epidemiology of open fractures in adults. A 15 years review”. Injury 43.6 (2012): 891-897

17. Moyikoua A., et al. “Résultats du traitement initial des fractures ouvertes récents des membres. A propos de 150 cas traités au CHU de 
Brazzaville”. Médecine d’Afrique Noire 39.11 (1992). 

18. Court-Brow., et al. “Primary reamed intramedullary nailing in the treatment of type IIIa and IIIb open tibia fractures”. Proceedings 
American Academy of Orthopaedic Surgeons meeting. Washington (1992): 107.

19. Dellinger E., et al. “Risk of infection after open fracture of the arm or leg”. Archives of Surgery 123.11 (1987): 1320-1327. 

20. Cross WW and Swiontkowski M F. “Treatment principles in the management of open fractures”. Indian Journal of Orthopaedics 42.4 
(2008): 377-386.

21. Ribault., et al. “Les fractures ouvertes de jambe”. Indications thérapeutiques à propos de 47 cas traités dans un Centre Hospitalier 
Régional en zone Sub-Sahelienne de l’Afrique de l’Ouest”. Médecine d’Afrique Noire 37.6 (1990). 

22. Giannoudis P V., et al. “A review of the management of open fractures of the tibia and femur”. The Journal of Bone and Joint Surgery 88.3 
(2006): 281-289.

23. Bhandari M and Guyatt C. “Treatment of open fractures of the shaft of tibia”. The Journal of Bone and Joint Surgery 83.1 (2001):62-68.

24. Lescure G., et al. “Les fractures ouvertes de jambe. La série de Clermont-Ferrand”. European Journal of Orthopaedic Surgery and Trau-
matology 6.1 (1996): 31-32. 

Volume 10 Issue 9 September 2019
©All rights reserved by Abdoul Kadri Moussa., et al.

https://www.sciencedirect.com/science/article/pii/S1877051718300315
https://www.sciencedirect.com/science/article/pii/S1877051718300315
https://www.ncbi.nlm.nih.gov/pubmed/22460106
https://www.ncbi.nlm.nih.gov/pubmed/22460106
https://www.ncbi.nlm.nih.gov/pubmed/8090470
https://www.ncbi.nlm.nih.gov/pubmed/8090470
https://www.em-consulte.com/en/article/1033709
https://www.researchgate.net/publication/309345570_Recouvrement_par_lambeau_des_traumatismes_ouverts_du_segment_jambier_A_propos_de_32_cas
https://www.researchgate.net/publication/309345570_Recouvrement_par_lambeau_des_traumatismes_ouverts_du_segment_jambier_A_propos_de_32_cas
https://www.hsd-fmsb.org/index.php/hsd/article/view/769
https://www.hsd-fmsb.org/index.php/hsd/article/view/769
https://europepmc.org/abstract/med/29181549
https://europepmc.org/abstract/med/29181549
https://www.ncbi.nlm.nih.gov/pubmed/22204774
http://www.santetropicale.com/Resume/113907.pdf
http://www.santetropicale.com/Resume/113907.pdf
https://www.ncbi.nlm.nih.gov/pubmed/3178479
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2740354/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2740354/
http://www.santetropicale.com/Resume/63702.pdf
http://www.santetropicale.com/Resume/63702.pdf
https://www.ncbi.nlm.nih.gov/pubmed/16497997
https://www.ncbi.nlm.nih.gov/pubmed/16497997
https://www.ncbi.nlm.nih.gov/pubmed/11245540
https://link.springer.com/article/10.1007/BF02718694
https://link.springer.com/article/10.1007/BF02718694

	_GoBack
	_GoBack

