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Abstract

Background: Elbow dislocation is the second common dislocation in adults, after the shoulder. The anatomi-
cal proximity to the joint of the brachial artery could lead to concomitant vascular injuries, even if their oc-
currence remains very rare. Method: It is reported the case of a right-hand-dominant 42-year-old man who
sustained a simple closed posterior elbow dislocation of his left elbow, associated to a complete brachial
artery rupture. He urgently underwent the reduction of the joint dislocation and an artery-repairing surgical
procedure using a graft from ipsilateral saphenous vein. Resu/ts: 'The full functional capacity of the elbow was
obtained. Conclusions: The abundance of the brachial artery collateral network may hide the presence of a vas-
cular injury, potentially associated to a closed elbow dislocation. Therefore, a high index of suspicious should
be maintained. The Emergency Team plays a crucial role in its early diagnosis, which is essential to avoid irre-
versible ischemia related damages. A prompt reduction of the joint dislocation and the vascular injury surgical
repair are required. Regarding the treatment of the concomitant collateral ligaments and capsular injuries, the
indication to proceed to the simultaneous ligaments reconstruction is still controversial in literature.
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Introduction

The elbow dislocation is the most common major
joint dislocation in adults, second only to the shoulder
[1-2]. It is classified as simple or complex, according to
the presence or the absence of associated fractures. The
simple type consists of a pure elbow dislocation with
isolated soft tissue injuries; it might possibly be pre-
sent a small avulsion fracture. The complex type con-
sists of a dislocation with both ligament injuries and
associated fractures of the elbow, such as olecranon
fractures, radial head fractures and coronoid fractures,
which contribute to elbow instability [3-4].

Recently, Mayne et al. reported an incidence of 2.65
per 100.000 person-years in the adult population [5].

The elbow joint dislocation could be complicated
by neurovascular injuries due to the anatomical prox-
imity of the brachial artery and the median nerve. The
brachial artery damage is reported to be mainly asso-
ciated to open elbow dislocations or to the presence
of penetrating wounds at the elbow site; however, it
is rare in closed dislocations. Sparks et al. reported
an incidence of 0.47% of brachial artery rupture in a
5-year retrospective analysis on 634 patients, who had
sustained a simple closed elbow dislocation [6]. The
recognition of the of the brachial artery injury could be
difficult. However, a high index of suspicion should be
maintained in order to make an early diagnosis, which
is essential to avoid irreversible ischemia related dam-
ages.
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Case Presentation

A right-hand-dominant 42-year-old man was
admitted to our Emergency Department having sus-
tained a fall from a standing height on his left arm dur-
ing a football match, one hour earlier. He presented to
us with a clear elbow deformity, swelling and persistent
paresthesia of the hand. Even if the hand remained
warm and pink and seemed to conserve a good capil-
lary refill, no radial and ulnar pulses could be tracted
at the wrist. X-rays revealed a closed posterior disloca-
tion of the elbow, without associated fractures (fig.1).
Immediate closed reduction was performed, obtaining
the restoration of the joint congruity and the resolution
of the hand paresthesia. Nevertheless, the weakness of
the radial and the ulnar pulses persisted, and the Color
Doppler Ultrasound evaluation revealed a sub-acute
ischemia of the forearm, caused by the thrombosis of
the brachial artery. He was urgently taken to the oper-
ating room for a surgical exploration : a 4-centimetre
rupture of the brachial artery was found proximally
to the split into its radial and ulnar branches. Both
the proximal and the distal extremities of the dam-
aged artery appeared to be torn and bruised (fig.2-a).

Figure 1. Patient’s x-rays at his arrival at Emergency Depart-
ment revealed a closed posterior dislocation of the left elbow.

Similarly, the anterior part of the joint capsule was torn
and the common flexor tendon was detached from its
origin at the medial epicondyle. A 5-centimetre inter-
position graft, using the ipsilateral saphenous vein, was
performed with complete restoring of the distal radial
and ulnar pulses (fig.2-b). The time elapsed between
the trauma until the artery-repairing surgical proce-
dure was 7 hours. The joint capsule tear was repaired.
The common flexor tendon was re-anchored, by a dou-
ble trans-bone suture, slightly distal from its anatomi-
cal origin, to avoid an excessively high tension nearby
the newly built saphenous graft. The elbow joint sta-
bility was accurately tested at the end of the surgi-
cal procedure, and no signs of instability were found.
However, it was decided to protect the joint in a fixed
90-degrees-elbow-splint for three weeks, to safeguard
the neo-vascular graft. Postoperatively, a CT scan was
performed to exclude the presence of any hidden bony
avulsions. No post-operative complications occurred.
Six days after the surgery the patient was discharged;
at the splint removal he was initiated to a targeted
rehabilitation programme. At the two-year follow-up
the left elbow A-ROM was 10 degrees extension, 140
degrees flexion, and the patient had come back to his
complete daily activities. A slight valgus instability at
30 degrees flexion, which completely receaded in full
extension, was still present (fig.3).

Discussion

Closed elbow dislocations are rarely associated
with arterial rupture, especially in the absence of
accompanying fractures or open/penetrating injuries.
Sporadic single cases are reported in literature. The
only case series described, belongs to the major spe-
cialized Centres of Vascular Disease [6]. Although it
might occur either in anterior and posterior disloca-
tion, authors report a higher incidence in case of pos-
terior dislocation [7-17].

The brachial artery is anatomically protected
proximally by its medial position, but it becomes more
vulnerable at its distal end, where it takes a more ante-
rior position together with the median nerve. The
rapid posterior movement of the bicipital aponeuro-
sis, which occurs in posterior dislocation, can lead the
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Figure 2. Both the proximal and the distal extremities of the brachial artery appeared to be torn and bruised (fig.2-a). The 5-centi-
metre interposition graft performed using the ipsilateral saphenous vein (fig.2-b).

Figure 3. Left elbow A-ROM at the 2-year follow-up.
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artery to be entrapped between the bicipital aponeuro-
sis and the dislocated bony structures of the distal part
of the humerus, causing the artery disruption [7]. The
risk to bump into a vascular lesion is probably related
to how far the displacement extends, itself secondary
to the intensity of the energy of the trauma [18]. The
injury of the brachial artery can be clinically evident
in case of a pulseless, cool and white hand. However,
its diagnosis could be difficult due to an incomplete
obliteration of the artery lumen or to the activation
of collateral periarticular network, which can provide
residual flow [6,8,9,19]. Collateral circulation of the
elbow is organized into three vascular arcades ( medial,
lateral and posterior) which provide both extraosse-
ous and intraosseous blood supply by their perforat-
ing vessels [20]. This collateral network is immediately
solicited when the main brachial axis is interrupted,
explaining how it is possible to maintain the percep-
tion of a radial pulse, also in case of a disruption of
the main brachial axis [18]. Distal pulses are reported
to be trackable at the wrist in a percentage of 11.9%
of brachial artery injuries[21], resulting in a diagno-
sis delay[6]. Therefore, the absence of a pulse should
suggest vascular involvement, while the presence of a
radial pulse does not exclude arterial damage. Cataldi
et al. (2019) reported the emblematic case of a patient
with a complete brachial artery injury after suffering
an open elbow dislocation, where the typical clinical
findings of ischemia were absent, due to the collat-
eral network activation [22]. In most cases the dam-
age consists in a thrombosis caused by the intensive
artery spasm of the contused and torn vascular wall
[8,11,12,14]; the complete rupture, as occurred in
the herein patient, is much less frequent [8,10,16].
Angiography remains the gold standard elective pro-
cedure for studying the brachial artery flow; however,
it requires time and it is not free from interventional
risks. Hence, patients with obvious clinical symptoms
of brachial artery injuries, as well as those whose Color
Doppler Ultrasound evaluation demonstrates a sub-
stantial difference in pressure between the right and
left brachial arteries, should undergo surgical repair
without further angiographic examination [23]. The
Doppler Ultrasonography has been proved to be reli-
able for the evaluation of the vascular injuries with a

95 to 100% sensitivity, a 97,3 to 99% specificity, and

98 to 98,7% accuracy [24]. If uncertainty remains
after physical and ultrasound examination, angiogra-
phy should be used to confirm the vascular injury [23],
even if several authors have recently recommended the
option of performing an angio-CT evaluation[10-11].

The simple ligature of the brachial artery, pro-
posed in less recent literature, was based on the anas-
tomotic replacement of the blood supply, and it had
been performed in the past without disastrous results
[12,25].

Observation alone was successfully reported by
Lim at al. in a case report in 2017 [12]. It may be
considered only for cases in which the Color Dop-
pler Ultrasound evaluation reveals a residual flow at
the wrist and negligible signs of ischemia of the hand
are trackable : those cases which Brahmandam defined
as “pink pulseless hands”[26]. Nevertheless, the real
efficacy of non-operative treatment is controversial.
A wide spectrum of disability might follow the inter-
ruption of the brachial artery. While most patients
experience no immediate symptoms due to the rich
collateral network around the elbow, intermittent
claudicatio of the hand, cold intolerance, Volkmann
syndrome or major diseases up to gangrene, have been
well documented in literature [27]. Louis et al., in a
14-cadaver anatomical study, demonstrated how, after
stressing the elbow in a forced hyperextension position
until it was obtained the posterior dislocation of the
joint, the disruption of the Inferior Ulnar Collateral-
Anterior Ulnar Recurrent anastomotic loop occurred
in 13 cadavers [13]. On the bases of this study we
can assume that a damage of the brachial artery and
a damage of its collateral network may occur at the
same time. Moreover, the swelling and the hematoma
resulting from the dislocation may negatively weigh on
the vascular flow. Therefore, the brachial artery repair
is advocated when a dislocation is accompanied by a
brachial artery disruption. The surgical repair can be
accomplished by a variety of techniques, including
resection with end-to-end anastomosis, or interposi-
tion graft, usually performed using the saphenous vein
[28]. End-to-end anastomosis is advisable in case of
clean section and total integrity of the artery walls,
and if it can be performed without tension in full
elbow extension [11,16]. However, the intimal lesion
may extend beyond the rupture in arterial contusions,
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making it necessary to cut into the healthy area to pre-
vent the risk of secondary thrombosis: this excludes the
possibility of a direct repair, requiring a venous graft
[18]. The saphenous vein graft represents the gold
standard procedure, otherwise synthetic graft deserves
to be considered as an alternative choice, especially
in case of an unsuitable saphenous vein [28]. The
‘golden period’ for performing the revascularization
procedure is established to be within 6 to 8 hours by
several authors, to maximize the post-operative out-
come [29-31]. In the herein patient the time elapsed
between the trauma and the arterial repair was 7 hours.
The forearm fasciotomy is recommended in patients
with an increased osteo-fascial compartment pressure,
extended soft tissues damage, and in case of a delayed
surgical procedure [32]. A prompt reduction is manda-
tory to restore the joint congruity, and it needs to be
immediately performed after the x-rays have revealed
the dislocation of the elbow. The joint congruity has
to be accurately maintained both during the surgery
to allow the arterial repair, and during the post-oper-
ative management to promote the ‘venous graft arte-
rializations’. In simple dislocations a fixed 90-degree
elbow splint is sufficient to protect the restored joint
congruity [9]. Nevertheless, some authors suggest
the application of an External Fixator to obtain the
absolute stability as well as an easier management of
the post-operative cares, especially if a fasciotomy
was performed [14,16]. Regarding the collateral liga-
ment and capsular injuries in simple elbow disloca-
tions, some Authors suggest that its reconstruction is
not necessarily needed, and it is not free from inter-
ventional risks [33-35]. A prompt reduction and the
determination of the postreduction stability are man-
datory. Varus and valgus stability in full extension and
at 30 to 45 degrees flexion should be tested. If a joint
instability is still present more than 45 degrees flexion,
the surgical treatment, consisting in ligaments repair
or hinged external fixation, will be required [3,37-38].
If the joint stability is obtained, the elbow will need
to be immobilized in a fixed 90-degrees-elbow-splint
for 5 to 10 days before starting a targeted rehabilita-
tion programme [3]. A prolonged immobilization for
more than 3 weeks is associated with unsatisfactory
outcome, due to the residual flexion contracture [37].

In case of associated brachial artery injury, the indica-
tion to proceed to the simultaneous ligaments recon-
struction is still controversial in literature. Platz et al.
described the immediate reconstruction of the capsule
and the medial collateral ligament at the same time of
the vascular repair in 3 patients, obtaining a good long-
term functional outcome [15]. Nevertheless, for most
of the Authors the postreduction joint stability has to
be considered the crucial factor for defining when the
ligaments reconstruction is really needed, regardless
the presence of a vascular injury [9,10,12,13,15].

Conclusions

Despite of the high frequency of the elbow dis-
location, the associated brachial artery injury remains
extremely rare, particularly in case of simple closed
dislocation. The abundance of the periarticular net-
work accounts, may hide the presence of the vascular
injury, leading to its delayed diagnosis. Therefore, a
high index of suspicion should be maintained in order
to avoid irreversible ischemia related damages. An
accurate clinical examination and the Color Doppler
Ultrasound evaluation are generally sufficient to define
the presence of the artery damage. If uncertainty
remains, angiography or angio-TC should be used
to confirm the vascular injury. The treatment consists
in a prompt closed reduction of the joint dislocation,
associated to the surgical exploration and repair of the
brachial artery, usually performed using a saphenous
vein autograft.
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