
389Ann Thorac Cardiovasc Surg Vol. 15, No. 6 (2009)

Original 
Article Civilian Traumatic Vascular Injuries of  

the Upper Extremity: 
Report of the Iranian National Trauma Project

Mohammad R. Rasouli, MD, Majid Moini, MD, and Ali Khaji, MD

From Department of Vascular Surgery and Sina Trauma and 
Surgery Research Center, Sina Hospital, Tehran University of 
Medical Sciences, Tehran, Iran

Received May 12, 2008; accepted for publication October 7, 2008
Address reprint requests to Majid Moini, MD: Department of 
Vascular Surgery and Sina Trauma and Surgery Research Center, 
Sina Hospital, Tehran University of Medical Sciences, Hassan-
abad Square, Tehran, 1136933511, Iran.
©2009 The Editorial Committee of Annals of Thoracic and 
Cardiovascular Surgery. All rights reserved.

Purpose:  The determination of the pattern of traumatic vascular injuries of the upper 
extremity in Iran was the aim of this study.
Methods:  Data of the Iranian national trauma project were used to identify patients with 
upper extremity vascular injuries. This project was conducted in 8 major cities from 2000–2004.
Results:  A total of 113 cases with 130 vascular injuries were found, including 2 axillary, 18 
brachial, and 69 radial and ulnar arteries. In 91 cases (81%), penetrating trauma was 
responsible. Associated nerve and/or upper extremity fractures were seen in 20% and 18% 
of cases, respectively. End-to-end anastomosis, interposition of saphenous graft, and ligation 
were used for the management of 44%, 28%, and 17%, respectively, of brachial artery inju-
ries. Ulnar and radial artery injuries had been either ligated (n = 36; 52%) or sutured (n = 
33; 48%). Median, ulnar, and radial nerve injuries, except for one, had all been sutured pri-
marily. No patients needed fasciotomy. Amputation and mortality resulting from associated 
injuries occurred in 3 (2.6%) and 5 (4.4%) patients, respectively.
Conclusion:  This study revealed that stabbings are the most frequent causes of these injuries 
in Iran, in spite of the management of patients in level 3 trauma centers; the rate of amputation 
is acceptable. However, this study does not provide limb functions of the patients. (Ann 
Thorac Cardiovasc Surg 2009; 15: 389–393)
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Introduction

Trauma is a great public health problem in developing 
and developed countries alike and usually involves young 
people. Among kinds of trauma, vascular injuries of the 
extremities need special consideration because they can 

be threatening to limb and life.1)

Although the rate of successful management of these 
injuries has been increased as a result of appropriate pre-
hospital care, early referral of patients to equipped 
trauma centers, and on-time surgical interventions, these 
injuries remain a challenging problem, especially in 
developing countries.2,3) In Iran, besides an inappropriate 
prehospital care system, too many patients are being 
referred too late to vascular surgery centers. This is 
related to the limited number of level one and level two 
trauma centers that are equipped with vascular surgery 
divisions. Thus some of these patients are being given 
preliminary ligation of the injured vessels by general sur-
geons in other centers.4)

Further, vascular injuries are more common following 
penetration compared to blunt trauma. Because the rate 
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of penetrating trauma varies significantly across regions, 
the incidence of vascular injuries is also variable. Thus it 
is necessary to determine the pattern of vascular injuries 
separately for each region.5)

To our knowledge, there are but few studies regarding 
traumatic vascular injuries of the upper extremity in Iran,4)

and the pattern of traumatic vascular injuries is not well 
defined. In this study, we intended to evaluate traumatic 
vascular lesions of the upper extremity in Iran by using 
the data registry system of the Iranian National Trauma 
Project (INTP).

Materials and Methods

During a 4-year period (2000 to 2004), a cross-sectional 
study was performed as a part of the INTP in eight major 
cities. This study was set up in accordance with the 
American College of Surgeons National Trauma Registry 
System (TRACS) and the National Trauma Data Bank 
(NTDB), using a valid questionnaire.6,7) A group of physi-
cians were trained to process data collection in several 
sections. Throughout the study, they visited traumatic 
patients during their first 24-hour admissions to emergency 
rooms and wards, where the questionnaires were completed.

Patients with traumatic vascular injuries of the upper 
extremity were found from among a total of 17,753 
patients who had been referred to trauma centers of the 
eight cities and hospitalized for more than 24 hours. The 
required data were obtained, which included demographics, 
duration of transportation to the hospital, mechanism of 
trauma, details of injured vessels and nerves, associated 
injuries (coded according to ICD-10), preoperative inves-
tigations, surgical intervention, duration of hospital stay, 
and outcomes (amputation or death) were obtained. Associ-
ated nerve injuries had been determined by preoperative 
examinations and explorations in the operating room. The 
arterial injuries were diagnosed by physical examination, 
Doppler ultrasound, and, if necessary, arteriography. In 
short postoperative days, patients with pure arterial 
injury had received low molecular weight heparin for 
anticoagulant therapy, but in cases with pure venous 
injuries or combined arterial and venous injuries, heparin 
infusion with control of partial thromboplastin time 
(PTT) had been prescribed.

The collected data were analyzed using SPSS (Statistical 
Package for the Social Sciences, version 13.0, SPSS Inc., 
Chicago, IL, USA) software, and p value <0.05 was con-
sidered statistically significant.

Results

During the period, 113 patients (101 men) with traumatic 
vascular injuries of the upper extremities presented to the 
emergency rooms of the hospitals used in the study. The 
mean age of the patients was 27.13 ± 13.87 (mean ± stan-
dard deviation [SD]); the years ranged from 3 to 82. The 
mean duration of transportation was 3.29 ± 9.32 hr (mean 
± SD) and ranged from 10 min to 96 hr. Thirteen patients 
(11.5%) presented to the centers after 6 hr. However, there 
was no significant association between time of transporta-
tion and amputation (p >0.05, independent samples t-test).

Vascular injuries in 68 cases (60%) were accidental, 
and deliberate injuries were seen in 13 patients (12%). In 
21% of the patients (n = 24), the vascular injury had 
resulted from occupational trauma. Workers (n = 23; 
20%) were the most affected groups. Blunt and penetrating 
traumas were responsible for vascular injuries in 22 (19%) 
and 91 (81%) cases, respectively (Table 1). Thirteen patients 
(11.5%) had been presented with hemorrhagic shock (systolic 

Table 1.  The mechanism of trauma and the injured vessels and  
　　   nerves are shown in detail

	 Number	 (%)

Mechanism of trauma		
   Penetrating		

   Stabbings	 87	 77
   Gunshot	 2	 1.8
   Shotgun	 1	 0.9

Blunt		
   Falls	 2	 1.8
   Accidents	 12	 10.6
   Blunt objects	 7	 6.2
Undetermined	 2	 1.8
Injured vessels*		
   Axillary artery	 2	 1.5
   Brachial artery	 18	 14
Ulnar artery (at forearm)	 18	 14
Radial artery (at forearm)	 17	 13
Ulnar artery (at wrist)	 21	 16
Radial artery (at forearm)	 13	 10
Superficial palmar arch	 1	 0.75
Blood vessels of thumb and other fingers	 7	 5.25
Axillary and/or brachial vein	 2	 1.5
Nonspecific or multiple vessel injuries	 31	 24
Nerve injuries**		
Axillary nerve	 1	 4
Median nerve	 9	 33
Ulnar nerve	 9	 33
Radial nerve	 3	 11
Nonspecified nerves	 5	 19
*, nine and four patients had 2 and 3 injured vessels, 
respectively; **, at forearm and wrist.
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blood pressure < 90 mm Hg).
Arteriography was performed in 8 cases as preoperative 

assessment in which clinical evaluation showed no definite 
vascular injury. The axillary (Fig. 1) and brachial arteries 
had been injured in 2 and 18 cases, respectively. Table 1 
shows the details of injured vessels. Nerve injuries were 
seen in 27 cases (24%). The injured nerves were median 
(n = 9), ulnar (n = 9), radial (n = 3), and axillary (n = 1). 
One case had a nonspecified nerve injury. Upper extremity 
fractures were seen in 18% (n = 20) of cases. (Table 1, Fig. 2).

Axillary artery injuries were treated with ligation (n = 1) 
and end-to-end anastomosis (n = 1). Brachial artery lesions 
were managed by removing the injured parts and by end-
to-end anastomosis (n = 8; 44%), interposition of saphenous 
graft (n = 5; 28%), bypassed with saphenous graft (n = 2; 

11%), and ligation of the brachial artery (n = 3; 17%). 
Ulnar and radial artery injuries had been either ligated (n = 
36; 52%) or removed and anastomosis performed (n = 33; 
48%). Vascular injuries of the palmar arch and fingers 
had been managed by ligation. All venous injuries (n = 30) 
were ligated. All median, ulnar, and radial nerve injuries, 
except one ulnar nerve, had been repaired primarily. An 
intraluminal shunt was used in no patients, and none 
needed fasciotomy. All simultaneous tendon ruptures 
were repaired. Of 3 patients (2.6%) who underwent 
amputation, the mechanism of trauma was blunt in 2 (p = 
0.013, Chi-square test). The amputation levels were finger, 
wrist, and above the elbow. Five patients died because of 
the severity of associated injuries. The mean hospital stay 
was 4 ± 3.61 days.

Fig. 1.  Angiographic and operating fields of a patient with axillary artery injury are shown.

Fig. 2.  Associated injuries.
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Discussion

Upper extremity vascular injuries carry better prognosis 
than lower ones, especially if the injury is distal to the 
perfunda brachii artery. It is related to rich collateral 
supplements of the upper limb.4)

In our series, most vascular injuries were related to 
penetrating traumas, which is consistent with our previous 
report4) and also to reports from other countries.2,8–14) 
However, in some countries such as South Africa,10) gunshot 
injuries are more frequent than in Iran. Moreover, our 
study showed that blunt traumas carry worse prognoses 
than penetrating injuries similar to previous reports,5,15) 
and they are more likely to result in amputations. This is 
because most blunt trauma results from falls and motor 
vehicle accidents; higher energy injuries are more likely 
to result from vascular injuries. Also, vascular trauma is 
associated with certain skeletal injuries.

In our series, 89% of patients were males. This is similar 
to previous reports, which showed vascular injuries more 
frequently in males than in females.8,13) The mean age of our 
patients was 27, which is inconsistent with previous reports 
that suggested these injuries usually affect young people.4,13)

Regarding preoperative investigations, arteriography had 
been performed in only 8 cases. It shows that most of the 
arterial injuries of the upper extremity can be diagnosed 
by physical examination and Doppler ultrasound. However, 
arteriography has been advocated for the diagnosis of 
vascular injury in patients with penetrating proximal trauma 
to the extremities.16) In our study, arteriography was used 
for diagnoses on 2 patients with axillary artery injuries.  
However, it has been shown in previous studies that accu-
rate physical examinations17) and Doppler ultrasound18) 
have high sensitivity in the diagnosis of vascular injuries 
of the extremities. Furthermore, Shanmugam et al.19) 

report 100% success in limb salvage without angiography in 
their center, which provides good evidence for the manage-
ment of upper limb arterial injuries without arteriography.

Satisfactory exposure of the injured vessel with prompt 
proximal and distal control has long been recognized as 
essential in the treatment of vascular injuries. Repair can 
be achieved by lateral sutures in selected situations, provided 
there is no compromise to the vessel lumen. More often 
the vessel requires excision of the traumatized segment 
and end-to-end anastomosis without suture line tension. 
If end-to-end anastomosis is impossible, an interposition 
graft is indicated using an autogenous vein, if at all possible, 
to avoid subsequent infection of a prosthesis.20) In our 
series, end-to-end anastomosis of brachial artery was 

possible in 44%, which was the most frequent technique 
that is similar to previous reports.2,4) However, it is in 
contrast with reports by Wali8) and Zellweger et al.13) In 
our series, 17% of brachial artery injuries had been man-
aged by ligation of the brachial artery, which is similar to 
the report from Saudi Arabia.8) All ulnar and radial arterial 
injuries in our series have been ligated or repaired by 
end-to-end anastomosis the relatively the same frequency.

 Although the results of vascular repair in our patients 
were similar to the results of some other studies,21–23) we 
should not overlook reports that the long-term outcome 
of upper limb injury is not dependent on vascular injury, 
which can be successfully managed, but on the duration 
of limb ischemia before revascularization and concomitant 
injuries to bone, nerve, and soft tissue.21,24)

In this study, 24% of the patients had associated nerve 
injuries, a result that is close to our previous report.4) 
However, it is lower than some other reports.25–27) In this 
study, all the injured nerves had been sutured primarily. 
According to our previous report, primary suture of nerve 
injuries in upper extremity traumatic lesions is associated 
with good results.28) In this study all median, ulnar, and 
radial nerves except one had been sutured primarily.

Although fasciotomy is indicated in the presence of an 
obviously tense compartment on presentation, its relative 
indications are less well defined. Some authors recommend 
the performance of a fasciotomy when limb ischemia time 
is more than 6 hr.29) In our series, although 11.5% of the 
patients presented after 6 hr, no fasciotomy was reported 
that is similar to our previous report.4) However, in the men-
tioned study all subjects had prolonged ischemia (> 24 hr). 
Prophylactic fasciotomy is not routine in the management 
of traumatic vascular injuries in our hospitals.4,30) However, 
it will do when an overt or suspicious compartment syn-
drome is present.2,30) This approach is even used in prolonged 
lower limb ischemia, as we previously reported.30)

Amputation was done in 3% of our patients, lower 
than in other reports.11,15) However, we have some patients 
in our study who have suffered only from venous injuries, 
and the rate of gunshot and blunt traumas were also low.

The limitations of our study are those related to retro-
spective studies. Moreover, this study  provides no long-
term outcomes of these patients, especially of those with 
nerve injuries.

In conclusion, this study revealed that stabbings are 
the most frequent causes of these injuries in Iran, in spite 
of the management of patients in level 3 trauma centers; 
the rate of amputation is acceptable. However, this study 
does not provide limb functions of the patients.
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