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Abstract
External fixators for fracture stabilization or limb lengthening
cause complications such as pseudoaneurysm, acute ischemia,
bleeding, compartment syndrome, and arterio venous fistula. This
is a report of a patient who sustained open fracture of both bones
of the right leg and the recovery period was complicated by a rare
complication where migration of the proximal pin of external
fixator into the popliteal vessels and rupture of pseudoaneurysm
with popliteal vessels injury after a trivial trauma.
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Introduction

E

xternal fixators provide a mechanically stable environment
to allow fracture stabilization or limb lengthening. Most of the
complications are related to pin or wire insertion. The complications
include pseudoaneurysm, acute ischemia, bleeding, compartment
syndrome, and arteriovenous fistula. Here we report a rare and
very interesting case of a 35 years old male who sustained open
fracture of both bones of his right leg at the junction of upper one
third and middle third level with consequent infection and bone
loss. The recovery period was complicated by a rare complication
of migration of proximal pin of external fixator into the popliteal
vessels and rupture of pseudoaneurysm with popliteal vessels
injury after a trivial trauma.
Figure 1: X-ray showing posterior migration of proximal pin of
external fixator.

Case report
A 35 years old male presented in the orthopedics emergency
with complaints of pain and swelling in the right knee and leg for
the last two days after a trivial trauma with external fixator in situ
in the right leg which was positioned three months back for fracture
of both bones in his right leg at the junction of upper one third
and middle third level following road traffic accident, but patient did
not turn up for follow up after being discharged from the previous
admission.
On general physical examination, vitals were stable and there was
no pallor. Local examination of lower right limb revealed swelling in
popliteal region and medial aspect of upper one third of his right
leg with external fixator in situ. The right lower limb was cold to
touch below the level of swelling. The popliteal artery, posterior
tibial and dorsalis pedis artery pulsations were not palpable. There
was no neural deficit. The left lower limb was unremarkable on
examination. An X-ray of the right knee and leg showed posterior
migration of proximal pin of external fixator. (Fig. 1)

Color Doppler right lower limb showed absent blood flow
at the level of popliteal artery and below. The diagnosis of
compartment syndrome with popliteal vessel injury and possibility
of pseudoaneurysm rupture with external fixator in situ was made.
The patient was scheduled for emergency exploration under general
anaesthesia. The external fixator was removed and liberal fasciotomy
was performed. On exploration of the right popliteal fossa and
leg, there was a large clot causing clot tamponade in the popliteal
fossa with ruptured pseudoaneurysm in the lateral wall along with
longitudinal tear of 2 cm in the anterior wall of the popliteal artery
5 cm below pseudoaneurysm with shattered popliteal vein. (Figs.
2a & 2b)
The clot was removed and the popliteal vein was ligated. The
ruptured pseudoaneurysm was excised and the defect in arterial wall
was repaired with prolene 5-0. Thrombectomy by 6 Fr. Fogarty’s
catheter and repair of popliteal artery tear with prolene 5-0 was
done. POP cast was applied for immobilization of the fracture
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segment.
On the second postoperative day, the limb was warm
and pulsation in the right dorsalis pedis artery was palpable.
Postoperative recovery was along expected lines except wound
infection on fifth postoperative day for which serial debridement
was done under local anaesthesia and the wound was managed by
saline dressings and antibiotics.

Figure 2A: Longitudinal tear in popliteal artery.

Figure 2B: Shattered popliteal vein and ruptured pseudoanuerysm.

Discussion
Pseudoaneurysm of the popliteal artery may be secondary to several
factors, trauma being the predominant cause. Pseudoaneurysm of
the popliteal artery represents approximately 1% of all vascular
lesions, with a high rate of limb loss due to thromboembolic
complications.1,2 Several mechanisms of trauma are involved.
Penetrating traumas due to stab wounds or gunshot wounds, and
femoral or tibial fractures or fracture/luxation may cause direct
lesion to the vessel.

Blunt traumas without fractures rarely lead to pseudoaneurysms,
given that only a great mechanical force can cause trauma to the
popliteal artery. The popliteal fossa is surrounded by a highly
resistant structure of muscles and bones; thus, mild traumas rarely
lead to arterial damage without damaging surrounding structures.
Structural alterations on the arterial wall, such as those caused by
collagen or connective tissue diseases and by arteritis secondary to
septic embolism in patients with infectious endocarditis can rarely
cause popliteal pseudoaneurysm formation. Such diseases invariably
lead to structural damage, weaken the arterial wall and make the
artery more vulnerable to spontaneous ruptures or ruptures due to
mild traumas.
The causative agent in this patient was the damage caused by
migration of the pin. External fixators provide a mechanically stable
environment to allow fracture stabilization or limb lengthening.
Most complications are related to pin or wire insertion. The
incidence of neurovascular injury associated with placement of
external fixator half-pins has been quoted as 0.6% as reported by
Green in a review of over 4,000 injuries treated by external fixation.3
This incidence has remained low because of adherence to
principles of external fixation for avoidance of neurovascular injury
as described by Behrens and Searls in 1986. Other complications
include false aneurysm, acute ischemia, bleeding, compartment
syndrome, and arteriovenous fistula. The first theory to explain
the etiology of false aneurysms in relation to external fixation was
direct vascular damage from the inappropriate position of pins or
wires resulting in clinical symptoms within days or weeks.4 It is
remarkable that pseudoaneurysms are reported following pin or
wire withdrawal as well.5
In order to explain this, as well as the late appearance of some
lesions, the theory of vascular lesion due to erosion from contact
with a pin or a wire has been introduced.6 This is supported by a
study by Dwyer who found that it is almost impossible to pierce
any major vessel with the pins.7 Another cause of pseudoaneurysm
formation that has been reported is bone distraction. Lengthening
may either aggravate an unrecognized surgical arterial injury or
precipitate de novo rupture of an artery scarred from a previous
trauma.8
We were able to find only 7 cases in the literature of arterial
pseudoaneurysm related to application of external fixation to the
tibia, in which one was affecting the distal popliteal artery. The
popliteal artery is more commonly injured when fixators are placed
at the femur.9 This case was unique because not only was there
pseudoaneurysm rupture, but also popliteal artery tear. Clinical
symptoms are presented early if there is an immediate arterial
injury or late if the lesion is due to erosion from impingement.10
The symptoms include bleeding through the pin holes, lowering

Oman Medical Journal 2010, Volume 25, Issue 3, July 2010

Rupture of Pseudoaneurysm... Gupta et al.

of hematocrit level, appearance of a mass (often pulsating), and
sometimes pain.
Possible complications from a false aneurysm include bleeding,
occlusion and ischemia, rupture and compartment syndrome, and
infection from contamination by an infected pin.11 Once injury
is identified, several approaches to the management of popliteal
artery injury have been described. Reversal of ischemia (if present)
is of the utmost importance. Severe ischemia has been shown
to be a strong predictor of poor outcomes with regard to limb
amputation and sensory deficits. Strict follow-up of orthopaedic
trauma is therefore essential.

Conclusion
A high index of suspicion and awareness can lead to early diagnosis
and treatment of pseudoaneurysms of the popliteal artery and
prevent the serious complications associated with these lesions.
Although our patient presented after 48 hours of popliteal vessel
injury, we were able to salvage the limb because of timely intervention
and aggressive management.
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