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Late Brachial Artery Thrombosis after Supracondylar Humeral

Fracture at 5 Years Old Boy
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Abstract: Supracondylar fractures in children is a well known problem, but late neuro-vascular complications related to
the fractures of the distal part of the humerus in children are rare. There has been presented the case of a patient after a

supracondylar fracture with slow brachial artery thrombosis.
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INTRODUCTION

Supracondylar humerus fractures are the most
common fractures of the elbow area in children. They
are most common among children in the first decade of
their life with a peak of 5-7 years old, mainly boys,
although an increased proportion of these fractures in
girls has recently been observed. The left or non-
dominant limbs are most likely to be exposed to
fractures [1, 2]. Due to the mechanism, such fractures
can be divided into extensive and flexive fractures. The
extensive type of fracture occurs in 98% of patients and
is caused by the falling on the upper limb with a
straightened elbow. Fractures are classified according
to the Gartland classification [3] as Type | — non-
dislocated, type |l - dislocated with the contact between
the fragments and type Ill - without contact. Neuro-
vascular complications are the most common ones,
accounting for 10 - 20% of all the complications. Acute
neuro-vascular complications which appear
immediately after a supracondylar humeral is a well
known problem but late neuro-vascular complications
related to the fractures of the distal part of the humerus
in childrenare rare. We present the case of a patient
after a supracondylar humeral fracture with late
brachial artery thrombosis.

CASE STUDY

A 5-year-old patient in 2010 as a result of a fall
suffered a supracondylar fracture of the left humerus
(Figures 1 and 2).

The child arrived at the emergency department
within 1, 5 h of the injury. Radiographs showed a
supracondylar fracture of the humerus classified as
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Figure 1: Supracondylar humerus fracture - lateral view.

type Il according to Gartland classification. The pulse
oximetry showed a good waveform and the pulse on
radial and ulnar artery was present. At the neurological
examination the child presented no sensory deficit but
there was a flexion impairment of finger | of the left
hand which was mainly noticed in the area of the long
flexor of the thumb and within the DIP joint of the
second finger of the left hand. Active flexion of other
fingers was normal. 2, 5 h after trauma under
monitored sedation the closed reposition and fixation
using 3 K-wires was performed. The plaster of Paris
with 45 degrees flexion on elbow was used (Figure 3).
The next day after surgery, the continuity and blood
circulation in the humerus, radius and ulnar arteries
were retained, the patient was examined by a colour
flow of Doppler ultrasound examination like every
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patient in our department with the fractures of Gartland
type Il and IV. The result of the Doppler ultrasound
examination showed the normal blood flow in brachial
artery. The neurologic examination was the same as
before the surgery. The post-surgery XR presented the
correct fracture reposition with K-wires stabilization.

Figure 2: Supracondylar humerus fracture - AP view.

Figure 3: Supracondylar humerus fractures treated with
Kirchner wires.

The patient whose general condition was good was
allowed to go home. While at home, the boy showed no
pain. The child was re-taken to hospital 17 days after
trauma. He suffered from the pain of Il finger of the left
hand with hyperextension at DIP. In examination after
the plaster had been removed, reduced warming of
finger | and Il was noticed when compared to other
fingers. Oxygen saturation by means of pulse oximetry
of all the fingers of the left hand amounted to 100%.
There was the pulse at the wrist joint level. The
warming of other fingers was correct, the capillary
circulation returned after the pressure had been
maintained. The mobility of the elbow joint was 30-60
degrees. Active and passive mobility of the wrist was
normal. A colour flow of Doppler ultrasound
examination on the upper limbs was performed and
was normal.

19 days after the injury during examination the distal
radial and ulnar pulse was not detected. A colour flow
of Doppler ultrasound examination showed the lack of
flow at the brachial artery on elbow over a distance of
1, 5 cm but above this level, there was a departure of
an enlarged lateral branch revealed which constituted
the collateral circulation supply in the forearm arteries
in which the circulation was recorded.

No signs of venous thrombosis of the left upper limb
were noticed. The neurological status was the same
with the neuropraxia of the anteriorinterosseous nerve.
During the next Doppler examinations (20 days and 32
days after injury) the lack of circulation revealed the
brachial artery flow at a distance of about 4-5 cm, the
circulation re-appeared in the initial section of the radial
artery and the ulnar artery and was maintained at the
periphery, however, the minute volume <50% when
compared to the right side. There were no signs of
acute, subacute, or critical ischemia. Angio-CT
examination was performed 29 days after the fracture.
The examination showed a segment of occlusion of
brachial artery 4, 5 cm in length with the presence of
collateral circulation (Figure 4).

60 days after trauma during the neurological
examination the child did not present the symptoms of
the anterior interosseous nerve damage with
symmetrical right hand active mobility of the thumb and
second finger.

During the last control in June 2014 the patient
presented the same length of the limbs, elbow mobility
was 5/140 degrees. The patient complains about
quicker cooling of the limb and about the fact that the
nail of the second finger of the left hand grows more
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slowly. A colour flow of Doppler ultrasound examination
of the left upper limb was performed: the left brachial
artery presented the segment of the occlusion 23 mm
in length with filing of collateral vessels and distal
reconstitution of the circulation. The circulation in the
ulnar and the radial artery is smaller by approximately
10% when compared to the one in the healthy limb.

Brak ciaglosc

Tetnica ramienna

Figure 4: Supracondylar humerus fracture - CT angiography.

In the forearm arteries the circulation is preserved,
monophasic and of reduced resistance. The peak
circulation speed when compared to the right side is
slower by approximately 0.1 m/s, respectively 0.4 m/s
to 0.5 m/s in the ulnar artery and 0.35 m/s to 0.45 m/s
in the radial artery.

DISCUSSION

Supracondylar humeral fracture occurs at about 3%
of all pediatric fractures. Supracondylar fractures occur
most commonly in children aged between 5 and 7
years [4].

Acute vascular injury may be present in
approximately 10% of children with supracondylar
humeral fractures [5]. Most frequently at Gartland
grade Il extension type fractures extension type [5-8].
Brachial artery lesion may be secondary to various
insults, such as entrapment, division, spasm of the
vessel, the presence of an intimal tear or thrombus
formation. On the other hand, the relative incidence of
nerve injuries has been reported as being 12-20% and
they mainly (86—100%) consist of neurapraxias, which
usually resolve spontaneously [7, 11, 13]. In patients
with extension-type supracondylar fractures, anterior
interosseous nerve injury is most common, followed by
median, radial, and ulnar nerve injuries [4]. The
literature has consistently shown that it is these

fractures that are associated with brachial artery injury
with  flexion-type supracondylar fractures being
relatively free of vascular complications [8]. It was
found a statistically significant correlation between the
median nerve injury and the brachial artery lesion.
However, there is not notice a correlation between the
type of vascular lesion and nerve injury [4, 7, 9]. The
children who presented with an absent radial pulse had
a 60% incidence of associated neurological injury [8,
10]. Frequency of acute nerves injuries accompanying
supracondylar humeral fractures in children in different
studies ranges from 10 to 20%. According to them, the
most often complication is median nerve injury and
anterior interosseus nerve injury. It was notice
distinction between the median nerve damage and the
pseudo-anterior interosseous neuropathy. Anterior
interosseous nerve is a branch of the median nerve,
which contains mostly motor fibers innervate muscles:
a flexor pollicis longus, a felxor digitorum profundus of
the index finger, and the pronator quadratus. Damage
of this nerve revealed weakness / unnatural extension
of the distal interphalangeal joint of the index fingerand
interphalangeal joint of the thumb. A characteristic
feature is the lack of loss of sensation. To assess this,
you can use three tests: a hand clenching, making the
"OK" sign, and the picking up a coin from the ground by
typing the thumb and index finger. In addition to motor
nerve branches anterior interosseus nerve gives
sensory branches to the wrist, but it is not clinicaly
important [8, 9]. An isolated neurological deficit is most
commonly a neuropraxia following transient traction at
the time of injury [13].

There is no consensus on the treatment of the
pulseless perfused hand following operative fixation.
Various treatments such as observation, arteriography,
magnetic resonance angiography, emergent
exploration and delayed exploration have been
suggested following fracture stabilization [5]. The lack
of a palpable radial pulse after closed reduction and
percutaneous pinning is not an absolute indication to
proceed with vascular exploration if clinical findings
suggest that the limb is perfused [6]. Although the
indications for exploration of the cubital fossa in the
case of a pulseless, cool, white hand are clear, the
management of patients with a pulseless but otherwise
well perfused hand still remains controversial [7, 14,
15]. However, several options have been proposed for
the treatment of a pulseless but otherwise well
perfused hand. Observation is the treatment of choice
for many authors. If the hand remains pulseless but
well perfused after stabilisation, they suggest that the
vascular injury should not be treated and instead rely
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on collateral circulation [4, 8, 10, 16]. The upper limb
has an extremely good collateral blood supply. The
abundant collateral supply of the elbow comes from the
superior and inferior ulnar collateral artery medially and
the profunda brachii artery laterally. These arteries
branch from the brachial artery proximal to the
olecranon fossa, where supracondylar humerus
fractures frequently occur. The profunda brachii artery
branches to give a radial recurrent branch and an
interosseous recurrent branch. The superior ulnar
collateral artery runs posterior to the medial epicondyle
to form the posterior ulnar recurrent artery. The inferior
ulnar collateral artery runs anterior to the medial
condyle of the humerus to become the anterior ulnar
recurrent artery. The radial recurrent and both the ulnar
recurrent arteries then rejoin the radial and ulnar artery
respectively at the level of the biceps insertion on the
radial neck. This rich collateral network forms the basis
for pulseless perfused hands despite brachial artery
entrapment at the level of the supracondylar humerus
[5, 17].

The absence of the pulse alone is not an indication
for immediate vascular exploration if there are no other
signs of ischaemia [8]. Because the rich collateral
circulation around the elbow is sufficient for the viability
of the arm, whereas early revascularization procedures
are associated with a high rate of asymptomatic
reocclusion and residual stenosis of the brachial artery
[7]. There is no correlation between the signs of
ischaemia and the type of vascular injury [7].
Radiographic evaluation of the vascular lesion includes
both invasive and non-invasive techniques. Doppler,
magnetic resonance angiography and colour-flow
duplex scanning are non-invasive techniques that may
obtain anatomically and haemodynamically useful
information. Angiography is an invasive technique and
for some authors angiography present the best
specificity and sensitivity than non-invasive methods [4-
8].

It was recognized that a child who may have a
diminished pulse at presentation may eventually have a
pulseless hand as part of a continuum of fracture
hematoma and compression of the brachial artery. A
child with a brachial artery intimal damage which may
progress to late brachial artery occlusion may also not
be recognized in the initial setting [5]. The discovered
injury include aneurysm, complete vascular injury,
thrombosis, partial tears, entrapment [5]. Relating to
compartment syndrome of the lower limb we have
found no evidence for consideration of absolute values
of upper limb compartment pressure or indeed for the

usefulness of measuring the absolute values of radial
pressure. The long-term sequelae of not diagnosing
vascular injuries in the paediatric population has not
been fully described in the literature. Although no paper
described the development of late Volkmans
contracture it may be that occult vascular complications
(i. e. those that do not give rise to acute ischaemia)
have other, more subtle, consequences such as limb
length discrepancy and functional impairment [8]. Like
claudication, cold intolerance and thrombus migration
should be considered if this method of treatment is
selected [7, 10]. Which was showed in our case.

REFERENCES

[1] Cheng JC, Lam TP, MaffulliN. Epidemiological features of
supracondylar fractures of the humerus in Chinese children.
J Pediatr Orthop B. 2001; 10: 63-7.

[2] Farnsworth CL, Silva PD, Mubarak SJ. Etiology of
supracondylar humerus fractures. J Pediatr Orthop. 1998;
18: 38-42.
http://dx.doi.org/10.1097/01241398-199801000-00008

[3] Gartland JJ. Management of supracondylar fractures of the
humerus in children. Surg Gynecol Obstet. 1959; 109: 145-
54,

[4] Abzug J, Herman M. Management of Supracondylar
Humerus Fractures in Children: Current Concepts. J Am
Acad Orthop Surg 2012; 20: 69-77
http://dx.doi.org/10.5435/JAAOS-20-02-069

[5] Reuben Chee Cheong Soh, Khawn Tawng, Arjandas
Mahadev. Pulse Oximetry for the Diagnosis and Prediction
for Surgical Exploration in the Pulseless Perfused Hand as a
Result of Supracondylar Fractures of the Distal Humerus.
Clinics in Orthopedic Surgery 2013; 5: 74-81.
http://dx.doi.org/10.4055/cios.2013.5.1.74

[6] Weller A, Garg S, Larson AN. Management of the pediatric
pulseless supracondylar humeral fracture; is vascular
exploration necessary? J Bone Joint Surg. Am. 2013; 95
(21): 1906-12.
http://dx.doi.org/10.2106/JBJS.L.01580

[7] Korompilias A, Lykissas M, Mitsionis G. Treatment of pink
pulseless hand following supracondylar fractures of the
humerus in children. International Orthopaedics (SICOT).
2009; 33: 237-241.
http://dx.doi.org/10.1007/s00264-007-0509-4

[8] Griffin K J, Walsh SR, Markar S, Tang TY, Boyle JR, Hayes
PD. The Pink Pulseless Hand: A Review of the Literature
Regarding Management of Vascular Complications of
Supracondylar Humeral Fractures in Children. Eur J Vasc
Endovasc Surg. 2008; 36, 697-702.
http://dx.doi.org/10.1016/j.ejvs.2008.08.013

[9] Luria S, SucarA, Eylon S, Pinchas-Mizrachi R, Berlatzky Y,
AnnerH, Liebergall M, Porat S Vascular complications of
supracondylar humeral fractures in children. J Pediatr Orthop
B. 2007; 16: 133-143.
http://dx.doi.org/10.1097/01.bpb.0000236236.49646.03

[10] Garbuz DS, Leitch K, Wright JG. Treatment of supracondylar
fractures with an absent radial pulse. J Paediatr Orthop.
1997; May-June; 17 (3): 303-10.
http://dx.doi.org/10.1097/00004694-199705000-00007

[11] Tomaszewski R, Gap A, Wozowicz A, Wysocka P. Analysis
of early vascular and neurological complications of
supracondylar humerus fractures in children. Polish
Orthopedics and Traumatology 2012; 77: 101-104.

[12] Babal J, Mehlaman C, Klein G. Nerve injures associated with
pediatric supracondylar humerat fractures: a meta-analysis. J




Late Brachial Artery Thrombosis

International Journal of Orthopedics and Rehabilitation, 2015 Vol. 2, No. 1 13

[13]

[14]

(18]

Pediatr Orthop. 2010; 30(3): 253-263.
http://dx.doi.org/10.1097/BP0O.0b013e3181d213a6

Mangat KS, Martin AG, Bache CE. The 'pulseless pink' hand
after supracondylar fracture of the humerus in children: the
predictive value of nerve palsy. J Bone Joint Surg Br. 2009;
91 (11): 1521-5.

http://dx.doi.org/10.1302/0301-620X.91B 11.22486

Blakey CM, Biant LC, Birch R. Ischaemia and the pink,
pulseless hand complicating supracondylar fractures of the
humerus in childhood. J Bone Joint Surg Br. 2009; 91-B (11):
1487-1492.

Garrigues GE, Patel MB, Colletti TP, Weaver JP, Mallon WJ.
Thrombosis of the brachial artery after closed dislocation of

[16]

7]

the elbow. J Bone Joint Surg Br. 2009; 91 (8): 1097-9.
http://dx.doi.org/10.1302/0301-620X.91B8.21882

Robb J. The pink, pulseless hand after supracondylar
fracture of the humerus in children. J Bone Joint Surg Br.
2009; 91-B: 1410-12.
http://dx.doi.org/10.1302/0301-620X.91B11.23349

Blakey CM, Biant LC, Birch R. Ischaemia and the pink,
pulseless hand complicating supracondylar fractures of the
humerus in childhood: long-term follow-up. J Bone Joint Surg
Br. 2009; 91 (11): 1487-92.
http://dx.doi.org/10.1302/0301-620X.91B11.22170

Received on 25-06-2014

DOL: http://dx.doi.org/10.12974/2313-0954.2015.02.01.3

© 2015 Tomaszewski et al.; Licensee Savvy Science Publisher.

Accepted on 05-07-2014

Published on 27-05-2015

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in

any medium, provided the work is properly cited.



