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ABSTRACT 
Introduction. Arterial damage associated with musculoskeletal injuries at room conditions is very common. 
Aim. It is worth remembering that examining a patient who has suffered an accident with a broken bone or traumatic joint dis-
location may be accompanied by vascular damage. A dislocation or fracture often masks damage to the artery.
Description of the case. In this paper, a 20-year-old patient being a passenger suffered upper right limb trauma in a car acci-
dent.
Conclusion. The effects of vascular injuries appear only after a few hours after setting the fracture. It is not known then wheth-
er the artery was damaged at the same time with the fracture, whether the injury occurred during the adjustment, or whether 
the ischemia is finally the result of the pressure exerted by too tight plaster casts. 
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Introduction 
Penetrating injuries, i.e. open ones, are much more 
common than closed ones and they are divided into: lat-
eral wounds, transverse cuts and rupture of the artery. 
Gunshot wounds require additional discussion. Later-
al wounds account for 60% of arterial injuries observed 
during the peace period. In the case of lateral injuries, 
which are the most common in peacetime, a significant 
vasoconstriction occurs, causing the bleeding to in-
crease. In a cut artery, most often with a knife, the edges 
of the wound are even and shrinkage of the artery results 
in a decrease. The artery rupture occurs as a result of ex-
tensive open injuries (e.g. traffic, industrial accidents). 
The edges of the wound are jagged, the inner mem-
brane curls inwards, which promotes thrombus forma-

tion. Vessel bleeding stops. It should be remembered 
that thrombi periodically stopping bleeding, after with-
drawal of the spasm and resolution of the shock, may be 
squeezed out of the lumen of the artery, resulting in sec-
ondary bleeding. Gunshot wounds are characterized by 
numerous changes in the areas of the primary projectile 
channel, which is associated with high kinetic energy of 
the projectile. There are considerable pressure fluctua-
tions in this channel, which can lead to cracks and de-
tachment of the intimal membranes often far away from 
the bullet path. Blunt injuries, i.e. closed arteries, are di-
vided into bruises, dissections, adventitious cracks and 
spasm of the vessels.1-4 They are a consequence of blunt 
direct and indirect injuries and are characterized by the 
absence of coating wounds. Symptoms of vascular dam-
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age can be divided into “large” and “small” (“hard” and 
“soft” signs) Symptoms of “large” are bleeding, massive 
hematoma, features of peripheral ischemia of the limb - 
coldness of the limb, no sensation, no pulse distal to the 
site of injury.1-4 All these symptoms can occur at very 
low intensity or, as in the absence of a pulse on the pe-
rimeter, do not occur. We then talk about the symptoms 
of so-called “Small”, i.e. heart deficit without limb isch-
emia, local hematoma and neurological disorders asso-
ciated with other injuries, e.g. bone fractures. Shrinking 
of the ends of the vessel, the formation of thrombi may 
result in slight bleeding from the vessel. Good collater-
al circulation can compensate for the lack of blood flow 
through the axial vessels, which results in resting limb 
with weakly discernible symptoms or lack of ischemic 
features. Also, collateral circulation in some arteries 
may be responsible for the presence of a pulse around 
the perimeter, of course with slightly less filling.1-4

Aim
The paper presents the diagnosis with the subjective and 
physical examination. 

Description of the case
A 20-year-old patient being a passenger suffered up-
per right limb trauma in a car accident. The orthope-
dist found a posterior dislocation of the right elbow 
with avulsive injury to the anterior elbow bag. He repo-
sitioned a dislocation under general anesthesia. Howev-
er, he also noticed symptoms of acute right upper limb 
ischemia. Urgent vascular surgeon was asked to consult. 
Acute post-traumatic ischemia of the right upper limb 
was confirmed suspecting the right brachial artery in-
jury by double imaging. After taking tests and securing 
blood for a patient qualified for urgent surgery (Figure 
1). A transverse incision in the elbow with a proximal 
extension on the frame after the evacuation of the he-
matoma was found to tear the brachial artery with a dis-
tal adnexal fracture of the distal and proximal part and 
with a defect of about 10 cm artery. Extensive damage 
to the brachial veins at the site of injury was also found, 
which was ligated. Due to extensive damage to the el-
bow and muscles, orthopedic intervention was request-
ed. The primary repair was the avulsive injury of the 
right elbow anterior bag. An elbow sac cap with a Wedge 
Anchor titanium anchor with Force fiber sutures was 
also sewn in. The collateral ligaments were left for sec-
ondary reconstruction. After dissection and refresh-
ing of the brachial artery margins, arterial segments 
with subadventional rupture were removed (Figure 2). 
Thrombectomy of the Fogarty catheter in the distal and 
proximal brachial artery was performed, resulting in 
good outflow and inflow of the brachial artery. The ul-
nar vein was removed and a number of anastomoses of 
the superficial veins in the elbow had been found, which 

should ensure sufficient blood outflow from the arm. 
However, with elbow flexion movements, a haemody-
namically significant drop in arterial flow was found in 
intraoperative Doppler ultrasound. Brachial artery ends 
were dissected and freed again. The span was shortened 
and slightly displaced, which resulted in better flow after 
bending the right elbow. Doppler ultrasound examina-
tion showed two-phase and high resistance flow.

Fig. 1. Rupture of the brachial artery with visible defect 
despite dissection and activation of the vessel ends

Fig. 2. Just before removing the vascular clamp to activate 
flow through the brachial brachial bridge

The course of postoperative treatment without ma-
jor complications. At first, the patient felt only numb-
ness of the fingers and slight swelling of the forearm. 
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Warming and blood supply to the right upper limb 
normal. The pulse was well felt on the radial and ulnar 
arteries. Active finger movements and sensation pre-
served. The patient had a fixation brace on. The patient 
was discharged with the wound during normal heal-
ing. The patient reported for control- 7 days, 1 month, 
3 months, 6 months after discharge from the hospital. 
The patient had sutures removed on the 12th day after 
surgery, the splint was removed a month after leaving 
the hospital. During follow-up examinations, the blood 
supply did not deteriorate, the feeling of numbness in 
the fingers of the right hand subsided. Contracture in 
the elbow and the weakness of the right arm muscle last-
ed for a long time. However, thanks to the implemented 
rehabilitation, the range of motion in the elbow and the 
degree of muscle strength improved significantly. Fore-
arm swelling persisted for up to 3 months after the pro-
cedure, then gradually subsided. The patient currently 
leads a normal life using the upper right limb to the full 
extent without any restrictions (Figure 3).

Fig. 3. Condition after last control visit

Discussion
Physical examination should be supported by ultra-
sound examination, oximetry or ABPI index testing. 
Currently, the best diagnostic tool is computed tomog-
raphy with a contrast agent. Angiography is used to 
recognize trauma to smaller axial vessels located pe-
ripherally. However, the need for a delay in the event of 
an urgent surgery limits its use, above all to diagnosti-
cally difficult cases. There are often indications for arte-

riography during surgery.5 First aid at the accident site is 
to control bleeding. This can be achieved by compress-
ing the artery at the wound site and applying a pressure 
dressing. However, if limb bleeding persists, the cuff of 
the blood pressure monitor should be applied cardia-
cally from injury, pumping it to the appropriate level 
(200-250 mm Hg). Hemorrhage may lead to hypovole-
mic shock. It is important to implement the anti-shock 
procedure as early as possible. Access to the vein should 
be ensured, transfusions of blood replacers should be 
started, painkillers should be used, the patient should 
be positioned comfortably and the cover should be 
warm. A patient with probable vascular injury, in hy-
potension, with a systolic pressure <90 mmHg should 
be through a traumatic syndrome. The team should 
include: surgeon, interventional radiologist, orthope-
dic traumatologist, neurosurgeon and anesthesiologist. 
The patient should be provided with immediate access 
to the T-examination and operating room. For patients 
unstable in hypovolemic shock, one of the basic tools 
for ensuring circulatory stability is a resuscitative endo-
vascular balloon occlusion of the aorta (REBOA), espe-
cially applicable to patients with chest and abdominal 
injuries. Antibiotic prophylaxis should always be con-
sidered before surgery and administration after sur-
gery. Usually, classic methods of vessel reconstruction 
are used: primary suture, primary suture with venous 
or artificial patches, use of endogenous vein prostheses, 
artificial PTFE (Gore-Tex), Dacron. In exceptional cir-
cumstances - severe condition of the patient and with 
good collateral circulation, axial vessel ligation is pos-
sible. Recently, thanks to advances in endovascular sur-
gery, stable patients can be treated using this surgical 
technique.  It is often enough to close the small branches 
of the iliac arteries with the help of embolising materi-
als: gelatin sponges, coil springs or surgical glues. Some 
arterial injuries can be treated by expanding the lumen 
of an endovascular prosthesis. In the case of dissections, 
the main goal is to supply the dissection gates, create 
conditions for clotting the false channel and directing 
blood to the proper channel. It seems that bare metal 
stents (BMS) and cobalt-chrome ones are best suited for 
this. Vessels exposed to external pressure are supplied 
with the help of nitinol self-expanding stents. Balloon 
expansion stents should be used in the initial sections 
of large vessels, where the accuracy of stent implanta-
tion is particularly important. Stent grafts are used in 
patients with interrupted arterial wall with possible pas-
sage through the guide wire in the lumen of the ves-
sel. Stent grafts have also been used in the treatment of 
pseudo-aneurysms and post-traumatic arteriovenous 
fistulas.2-6 With simultaneous artery damage and long 
bone fracture, management depends on the severity of 
ischemia. In case of severe limb ischemia, it may be nec-
essary to undergo repair surgery before setting the bone 
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fracture. If the ischemia is minor, the fracture should be 
set first. In cases of multiple fractures, external stabili-
zation seems to be the best solution. If the orthopedic 
surgery is prolonged and the blood supply to the limb 
worsens then a good solution is to place a temporary 
internal flow (shuntu) in the wounded artery.7 The bra-
chial artery is the most frequently damaged vessel in 
both peaceful and war conditions. It can be damaged if 
the shoulder and elbow are dislocated. Often, the bra-
chial artery injury can be overlooked because the bra-
chial plexus or its branch is damaged at the same time 
and then the symptoms of nerve damage are dominant. 
Good collateral circulation means that even a complete 
closure of the brachial artery may not lead to acute isch-
emia of the hand. Only the accumulation of blood un-
der the fascia leads to the formation of the compartment 
syndrome (compartement syndrome), which results in 
ischemia and Volkmann’s contracture. In order to treat 
the brachial artery injury, the arteries are usually ex-
posed through a cut along the medial edge of the biceps 
or in the elbow pit. Remember not to damage the me-
dian nerve. The brachial artery after starting the stumps 
usually manages to end-to-end anastomosis, but some-
times it may be necessary to use a bridge. If the dam-
age is widespread, blood flow should be brought even to 
the point of departure of the deep arm artery. Often, de-
spite the restoration of circulation, simultaneous dam-
age to the brachial plexus and shoulder-clavicular joint 
can cause a significant reduction in limb efficiency. With 
a large swelling of the forearm after surgery and the pos-
sibility of Volkman’s contracture, the forearm fascioto-
ma must be remembered.4-9 The surgeon’s cooperation 
with the anesthesiologist is very important. The type of 
anesthesia affects the patient’s condition and the oper-
ator’s comfort of work. We have the option of general, 
local or local anesthesia. It seems that the type of anes-
thesia determines the type and severity of the injury it-
self and the general condition of the patient. While the 
patient’s condition is good, i.e. it does not have general 
loads such as circulatory or renal failure, advanced re-
spiratory failure and is not in shock, general anesthesia 
is the best type of anesthesia for extensive brachial ar-
tery injury. Local anesthesia is reserved for minor dam-
age to the artery and the patient is in poor condition. 
Conduction anesthesia is possible provided no damage 
to the shoulder plexus has occurred. It is also important 
for the anaesthesiologist to take care of the patient’s sta-
ble condition throughout the period of anesthesia and 
surgery, and in the postoperative period. Monitoring of 
pulse pressure, diuresis, fluid balance is one of the ba-
sic activities that must be performed in the intensive 
supervision room, where the patient should be found 
after the surgery.10-16 It is also advisable to work close-
ly with a neurologist to detect peripheral nerve damage 
early and respond appropriately to existing problems. In 

the case of bone or joint damage, an orthopedic surgeon 
will play an important role in the treatment process, as 
well as in a rehabilitator focused on starting the dam-
aged limb as soon as possible.

Conclusion 
Based on the above data, it should be concluded that 
in the case of extensive damage to vessels complicated 
by damage to bone, muscle and nerve structures, a syn-
drome is needed highly specialized professionals to ob-
tain a beneficial effect of treatment. Often, however, 
typical symptoms can be masked by damage to other 
organs and the extent of the damage.
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