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Abstract:
Background: The prevalence of traumatic arterial of limbs in Antananarivo is unknown, and there is not a protocol for
management of vascular trauma. The aim of this study was to describe epidemiology and surgical management of
traumatic arterial of limbs in Antananarivo.
Material and methods: This was a retrospective and descriptive study for a period of 10 years from January 2008 to
December 2017 performed at the Cardiovascular Surgery Unit in JRA Teaching Hospital Antananarivo, including all
patients who underwent a surgery for traumatic arterial injury of limbs.
Results: Ninety-two cases of traumatic arterial of limbs has been recorded. The most victims were young (mean
age=34.68), male (88.04%). The most mechanism of arterial injury was a civilian liability accident (63.04%) which
53.26% was due to stabs wounds.  There were 82 cases of arterial wounds and 10 cases of blunt arterial trauma. Clinical
signs were bleeding (89.12%), pulseless (46.73%) and hematoma (10.86%). Lesion were laceration (n=36), complete
transection (n=32), avulsion (n=7), pseudoaneurysm (n=5), arteriovenous fistula (n=2), contusion (n=10). The most
involved vessel were the brachial artery (29.34%) in the upper extremity and the femoral artery (15.21%) in lower
extremity. Surgical procedure were revascularization (84.78%), ligation (9.78%) and primary amputation (5.43%). The
overall limb salvage rate was 96.73% of arterial injuries successfully repaired.
Conclusion: Revascularization is important in traumatic arterial injury of limbs. It must giving early to prevent an
amputation of limbs.
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INTRODUCTION 
In British Trauma Center, traumatic vascular injury accounts for 4% of admissions   [1]. Vascular trauma of limbs
constitute a surgical emergency due to risk of vital and functionnal involvement of limbs and vital prognosis. In Africa, 
Vascular trauma of limb responsible for 6.7%  mortality and 3% amputation [2]. In Madagascar, the prevalence of a 
traumatic arterial injury is unknown and there is no yet a protocol for the management of vascular trauma. So there are an 
uncoordinated management of victims. The aim of this study was to describe epidemiology and surgical management of 
traumatic arterial of limbs in Antananarivo. 

Materials and methods 
We conducted a retrospective and descriptive study on arterial traumatism of limbs in civilian practice supported in 
Cardiovascular Surgery Unit in Joseph Ravoahangy Andrianavalona Teaching Hospital in Antananarivo, including all 
patients who underwent a surgical procedure for a traumatic arterial injury of limbs. The data were collected from patient 
folder stored in Cardiovascular Surgery Unit, including all prehospital management, the management in the Surgical 
Emergency department, surgical treatment and postoperative management. Prevalence, demographic data, mechanism of 
injury, prehospital haemostasis gesture, clinical signs, type and location of arterial injury, associated injury, all 
management (prehospital and preoperative management, surgical management and postoperative management). Statistical 
analysis was performed by use of the SPSS® 21 statistics software program.

Results
A total, 92 patients were included in 2326 admissions in this period of study, giving 3.95% rate of admission; of which 82 
patients presented a penetrating arterial injury and 10 a blunt trauma. There were 81males (88.04 %) and 11 females (11.95 
%), giving sex ratio equal to 
7.36. The age group ranged from 07 years to 69 years with the mean age being 34.68±14.23years. The most victims 
(81.30%) were younger men under 41 years. Mechanism of injury were 58 civil liability accident (63.04%), 6 works 
accident (6.52%), 10 road accident (10.86%), 06 domestic accidents (06.52%) and 01 sport accident (1.02%) (Table 1). 
Among the 58 civil liability accident, the arterial injury was due to 49 stabs wounds (53.26%), 06 gunshots wounds 
(06.52%) and 3 broken bottle stabs (03.26%). The most domestic accidents was due to bullfighting usually named « savika
» in Madagascar. Provisionnal haemostasis gesture were performed before their admission to control the damage mainly 
by using compression dressing (n=62, 67.39%), makeshift tourniquets (n=19, 20.65%) and suture (n=4, 4.34%). Most 
patient has been treated in less than 6 hours (84.78%).  Externalized bleeding were the most clinical manifestations (82 
cases, 89.12%) (Table 1). Other clinical manifestations were 43 cases of pulseless and 10 cases of hematoma. Seventeen 
patients (13.82%) were hypotensive (systolic blood pressure <90mmHg) on arrival to the Emergency room while 43 
patients (81.52%) were haemodynamically normal on presentation. The lesions are 64.13% in the upper limb and 35.86% 
in the lower limb. Brachial artery (29.34%) were the most affected in the upper limb while the femoral artery (15.21%) 
were the most affected in lower limb (Table 2). The types of arterial injuries showed in Table 3. Laceration was the most 
frequent type that was occurred in 36 cases (39.13%). Complete transection was occurred in 32 cases (34.78%). Avulsion 
was occured in 7 cases (4.34%), pseudoaneurysm was occurred in 5 cases (5.43%), contusion was occured in 10 cases 
(10.86%) and arterioveinous fistula was encountered in 2 cases (2.17%). Coexisting lesions were observed in 25 cases 
(17.88%).   Venous injuries were encountered in 18 cases (19.56%). Bone fractures were occurred in 6 cases (6.52%). 
Nerve injuries were occurred in 11 cases (11.95%) and tendinous injuries were occured in 5 cases (5.43%). Eighy-seven 
patients (94.56 %) underwent provisional haemostasis before their admission (compression in 70.65%, makeshift 
touniquets in 20.65%, and suture in 3.26%). The management was medicosurgical. Medical treatment has been started at 
the Surgical Emergency departement before the surgical procedure including cristalloïd perfusion (92 patients), colloïd 
perfusion (6 patients) and blood transfusion (14 patients). Surgical revascularization (84.78%) were the most surgical 
procedure encountered in our study. Lateral arteriorrhaphy and end-to-end anastomosis were the commonest procedures 
performed, respectively in 37 cases (40.21%) and 25 cases (27.17%).  Ligation was carried out in 9 cases, saphenous vein 
graft interposition in 7 cases, use venous patch in 4 cases, thrombectomy in 3 cases, fistula ligation in 2 cases and primary 
amputation in 5 cases  (Table 4). Primary amputation were 1 transhumeral, 1 transradioulnar and 3 transfemoral. Discharge 
aponevrotomy were performed in 3 cases of compartment syndrom in the leg. Osteosynthesis were performed in 3 cases 
of bone injury. The overall limb salvage rate was 96.73% of arterial injuries successfully repaired. Howether, three 
complications were encountered after surgical repaired: 2 thrombosis and 1 pseudoaneurism. The mean leght of stay in 
hospital were 6 days (range: 1– 58 days) and 70.65% of our patient were stayed in less than 5 days in hospital.  

Discussion 
The prevalence of vascular trauma in civilian practice is usually lower than in wartime. Determine the prevalence of 
vascular trauma in civilian practice has been carried out by some authors [3-6]. In civil practice in Dakar, arterial injury 
represented 90.6% of all traumatic vascular injuries of limbs [7].  For 10 years period of study, total cases of vascular 
trauma in civilian practice were variable according the study and countries: 120 cases in Kosovo [3], 3948 in India [4], 47 
cases in United Kingdom [5] and 328 cases in Pakistan [6]. In our study, ninety-two cases of traumatic arterial of limbs 
were encountered in Antananarivo for the same period of study. This prevalence 3.95% of arterial injury of limbs in 
Antananarivo is underestimated because there were many victims died before their admission in hospital. This high 
mortality rate before the admission would be explained by the weakness of the emergency care system in the middle of 
the accident and the delay of hospital treatment. In Antananarivo, there were usually no carrying system of victims. So, 
there is a delay in hospital care for the victims.  
The predominance of young male in victims is almost observed in the various series of african studies on vascular trauma. 
Mean age and sex ratio were respectively 31.98years and 5.66 in Nigéria [2], 27.8years and 7.92 in Sénégal [7]. In non-
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african studies, there are still the predominance of young male as in Perkins’s study (United Kingdom) [1], in Jaha’s study 
(Kosovo) [3] and in Sharma’s study (India) [4]. In our study, mea nage and sex ratio were respectively 34.68years and 
7.36. This predominance of male could be explained by the higher level of activity or mobility of the male gender that 
exposes them to various traumatisms. 
In non-african countries, road accident were the most etiological mechanism of traumatic vascular injury of limbs. This 
hypothesis has been demonstrated in some studies as in Magee’s study [5], in Joshi’s study [8] and in Yan’s study [9]. 
Howether, stabs wounds is the most etiological mechanism of vascular trauma of limbs in african countries: 36.70% in 
Nigeria [2], 53.45% in Cameroun [10] and 44.3 in Ivory Coast [11]. Our study is similar of these african study with 
predominance of stabs wounds (53.26%). This predominance of stabs wounds in our study could be explained by the high 
prehospital mortality rate in arterial injury by gunshots wounds and road accident where arterial injury appeared in the 
context of polytrauma. It could be too explained by the predominance of brawls and aggression related to insecurity and 
interpersonal violence in our city. In our study, workrelated injuries represented 6.52% aetiology of traumatic arterial of 
limbs. This could be explained by the lack of protection and safety in the practice of these professions in our regions. We 
identified some risk professions as carpentry, machinist and handworker. The bullfighting usually named « savika » in 
Madagascar are an uncommon etiological circumstance of vascular trauma in Antananarivo, represented 6.52% of the 
etiological mechanism of arterial injury in our study. The bullfighting « savika » is a traditional sport, practiced 
periodically in countryside in Madagascar. Some authors in Madagascar has been reported some cases of traumatism by 
bullfighting « savika » in Antananarivo [12, 13].  
The functional prognosis of traumatized limb is directly correlated with the delay in management, as well as the patient's 
vital prognosis. In our serie, 84.78% of patients were treated in less than 6 hours while 60.7% were treated in less than 6 
hours in Adama’s study. Mean of timing to treatment is 3 hours in Iriz’s study [14] and 2.5hours in Topal’s study [15]. 
According Fingerhut’s publication, a delay of more than 6 hours is a sign of poor prognosis in arterial injuries [16]. 
Penetrating arterial trauma was the most clinical presentation in our serie. So, external bleeding (89.13%) were the most 
clinical signs encountered in our study. It’s the common hard signs of penetrating vascular trauma. Hard signs include the 
following: external bleeding, a rapidly expanding hematoma, any of the classical signs of arterial occlusion (pulselessness, 
pallor, paresthesias, pain, paralysis) and a palpable thrill/audible bruit [17]. Our results are similars on those found in the 
literature on the predominance of bleeding, as in Foukou’s study [10] with 78.04% of external bleeding, as in Adama’s 
study [7] with 71% of external hemorrhage. The evidence diagnosis of an arterial injury with hard signs could explained
the rarity of requests for paraclinical examinations for the diagnosis. For a blunt arterial trauma, diagnostic imaging 
(doppler ultrasound artery and multidetector computed tomography angiography) is recommended to assists in 
determining injury location and extent and aids in staged planning for reconstruction, as in penetrating injuries for 
diagnosed a clinical soft signs. 
Location of traumatic vascular injury is different according the study. They were most located in upper limb in our study 
(64.13%), in Adeoye’s study (58.3%) [2] and in Adama’s study (81.3%) [8] While some study showed predominance 
location in the lower limb as in 
Ganapathy’s study (66%) [18], Joshi’s study (60%) [8], Singh’s study (58%) [19] and Soames’s study (45.45%) [20]. in
the literature, brachial artery injury were the most involved artery in upper limbs trauma [2, 5, 8, 15, 20, 21, 22, and 23] 
while the femoral artery injury were the most involved artery in lower limbs trauma [16, 20, 21]. How ether, some study 
showed the predominance of popliteal artery injury in lower limbs trauma [4, 6, 18, and 19]. 
In our serie, laceration and complete transection were the most type of arterial injury. It could be explained by the 
predominance of stabs wounds in our serie (53.26%). Our result is similar of some author’s study, as in Foukou’s study 
where laceration (46.34%) and complete transection (36.58%) were the most type of arterial injury [10]. Soare’s study 
showed again a result similar with 47.35% of laceration and 19.32% of complete transection [20]. Howether, Katche’s 
study showed the predominance of pseudoaneurysm (44.3%) [11], as in our study with 5.43%. 
Provisionnal haemostasis gesture has been used in majority of our patient before their admission to control the externalized 
bleeding. Using compression dressing (67.39%) and makeshift tourniquets (20.65%) were the commonest haemostasis 
gesture in our study. In Foukou’s study, there were 46.34% of compression dressing and 41.46% of makeshift tourniquets 
[10]. Provisionnal haemostasis gesture are often choosed by the victim or their family to reduce the damage before their 
admission in hospital. 
Traumatic arterial injury of limbs constitute a medico-surgical emergency. Usually, victims has been received medical 
treatment in surgical emergency department before the surgical precodure inclunding cristalloid or colloid perfusion, blood 
transfusion and heparinotherapy. In our practice, surgical management are determined according the type of arterial injury, 
the location of injury, the coexisting lesions, the collateral circulation, the surgeon’s experience. Revascularization were 
the most surgical procedure encountered in our serie (84.78%). Lateral arteriorrhaphy and end-to-end anastomosis were 
the commonest procedure performed in our series, respectively 40.21% and 27.17%. These results could be explained by 
the predominance of laceration (39.13%) and complete transection (34.78%) in our serie. End arteries injury were treated 
by ligation while the truncal artery must be repaired to avoid ischemia of limbs. Our results were similar of Foukou’s 
study [10] and Adeoye’s study [2] in the predominance of lateral arteriorrhaphy and end-to-end anastomosis. Howether, 
other studies, particulary Shalabi’s study [23], Joshi’s study [8] and Singh’s study [19], showed a high rate of venous 
bypass (saphenous vein graft interposition) with respectively 53%, 49% and 35.2%. According Wani’s study, a venous 
bypass is indicated when the avulsion is greather than 2cm [24]. Primary amputation (5.43%) were indicated for an 
advanced ischemia, for a nonreconstructable arterial injury and when arterial injury associated for a complex fractures 
(severe soft tissue damage associated). In our serie, the overall limb salvage rate was 96.73% of arterial injuries 
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successfully repaired. This result is similar in Franz’s study which the overall limb salvage rate was 96.4% of arterial 
injuries successfully repaired. In Size study, the limb salvage rate was 94.2% [19]. 
After surgical repair, the outcome of an arterial injury were often favorable despite 3 complications. In our serie, the mean 
lenght of stay in hospital were 6 days and 70.65% of our patient were stayed in less than 5 days in hospital. Some patients 
stayed beyond 10 days in hospital for reason of complications or an associated bone injury. In Soares’s study, 56.86% of 
patients stayed in hospital in less than 1 week [20]. In Adeoye’s study, 50% of patient stayed in less than 10 days at 
hospital and the mean lenght of stay was 13 days [2]. 

Conclusion 
The prevalence recorded of traumatic arterial injury of limbs in our serie was 3.95%. 
Revascularization is important in traumatic arterial injury of limbs. It must be giving early to prevent an amputation of 
limbs. This prevalence is underestimated because it’s just the prevalence recorded in JRA Hospital. 
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Table 1 : Mechanisms of injury and clinical signs 
Mechanisms and clinical 
management 

Numbers (n) Percentage (%) 

Circumstance / Mechanism 
of injury 

¢ Civil liability accident 

• Stabs wounds 

• Gunshots wounds 

• Broken bottle stabs  

¢ Works accident 

¢ Road accident 

¢ Domestic accidents 

• Zebu encornment 

• Others 

¢ Sports accident 
Clinical signs 

• External bleeding 

• Pulseless 

• Hematoma 

58 
49 
06 
03 
06 
10 
06 
05 
01 
01 

82 
43 
10 

63.04 
53.26 
06.52 
03.26 
06.52 
10.86 
06.52 
05.43 
01.08 
01.08 

89.12 
46.73 
10.86 

Table 2 : Distribution of arterial injury 

Artery Numbers (n) 
Percentage 

(%) 

¢ Upper limb 

• Axillary 

• Brachial 

• Radial 

• Ulnar 

¢ Lower limb 

• Femoral  

• Tibial 
(ATA/PTA) 

• Popliteal 

• Dorsalis 
Pedis Artery

59 
5 

27 
19 
8 

33 
14 
9 
7 
3 

64.13 
5.43 

29.34 
20.65 
8.69 

35.86 
15.21 
9.78 
7.60 
3.26 

Table 3 : Type of arterial injury and associated injury 

Type of arterial injury / 
associated injury Numbers (n) Percentage (%) 

¢ Type of arterial injury 

• Laceration 

• Complete transection 

• Avulsion 

• Arteriovenous fistula 

• Contusion 

• Pseudoaneurysm 

¢ Associated injury 

• Venous injury 

• Bone fractures 

• Nerve injuries 

• Tendinous injuries 

36 
32 
7 
2 

10 
5 

25 
18 
6 

11 
5 

39.13 
34.78 

4.34 
2.17 
10.86 
5.43 
17.88 
19.56 
6.52 
11.95 
5.43 
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Table 4 : Management and surgical procedure 
Management and surgical 

procedure 
Numbers 

(n) 
Percentage 

(%) 

¢ Provisional haemostasis 
gesture 

• Compression dressing 

• Makeshift tourniquets 

• Suture 

¢ Delay of surgical 
management 

• < 6 hours 

• 6 – 12hours 

• 12 – 24 hours 

• > 24 hours 

¢ Surgical procedure 

V Revascularization 

• Lateral 
arteriorrhaphy 

• End-to-end 
anastomosis 

• Venous patch 

• Saphenous 
vein graft interposition 

• Thrombectomy 

• Fistula ligation 

❖ Ligation 

V Primary amputation 

87 
62 
19 
6 

78 
3 
1 

10 

78 
37 
25 
4 
7 
3 
2 
9 
5

94.56 
67.39 
20.65 
6.52 

84.78 
3.26 
1.08 

10.86 

84.78 
40.21 
27.17 
4.34 
7.60 
3.26 
2.17 
9.78 
5.43
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