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ABSTRACT

Background: For patients suffering from trauma around the knee joint, the clinician should be highly vigilant
about the risk of popliteal artery acute thrombosis. It is essential to promptly detect and treat acute popliteal
artery thrombosis for limb salvaging. Further diagnostic procedures may be performed according to the
patient's hemodynamics. Doppler should be considered done bedside, while CTA should be considered if the
obstruction could not be concluded by physical examination. Case: A 40-year-old male complained of a bluish
left leg, difficulty in movement, and decreased sensation. Computed tomography angiography (CTA)
evaluation revealed total occlusion of the left popliteal artery. An open wound that was managed improperly
was referred to a vascular surgeon in the central hospital to be further treated. The patient was hospitalized
for 3 days for anastomosis monitoring and discharged uneventfully. Conclusion: Sapheno Femoral Graft End-
to-End Anastomose is an effective therapeutic option in patients with total occlusion popliteal artery.
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INTRODUCTION

In patients suffering from trauma around the knee
joint, the clinician should be highly vigilant to the risk
of popliteal artery acute thrombosis. Arterial injuries
can include discolouration, intimal disruption,
puncture, lateral disruption, arteriovenous fistula,
and transaction. Managing a patient with multiple
injuries involves two main objectives. The first is to
address life-threatening issues through fluid
resuscitation, haemorrhage control, and ensuring
proper oxygen levels. The second goal is to repair the
damaged vessel and preserve the limb. It is essential
to detect and treat acute popliteal artery thrombosis
in a timely for limb salvaging.

Further diagnostic procedures may be performed
according to the patient's hemodynamics; Doppler
should be done at the bedside.

CTA should be considered if occlusion cannot be
concluded by physical examination. In this case, we
report a prolonged trauma in the left calf that resulted
in popliteal artery injury (complete rupture) and
performed anastomosis, but the condition didn't get
any better. Patients were referred to a vascular
surgeon for further investigation.

CASE REPORT

A 40-year-old male patient was referred from a
peripheral hospital complaining of a bluish left leg,
difficulty in movement, and decreased sensation. The
patient had a history of an open wound on the left
calf after being hit by a rooster's spur 3 days ago. At
that time, the patient was in a hypovolemic shock
condition and received resuscitation treatment and
exploration by a surgeon at the peripheral hospital.
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During the operation, a complete rupture of the left
popliteal artery, measuring lcm in longitudinal
shape, was found, and an end-to-end anastomosis
was performed.

Postoperatively, a CTA evaluation revealed total
occlusion of the left popliteal artery (Figure 1). The
patient was referred to the Vascular Surgeon at the
University Hospital for further management.

FIGURE 1: Computed tomography
angiography (CTA) evaluation revealed
total occlusion of the left popliteal artery.

Upon physical examination upon the patient's
arrival, it was discovered that the left leg was bluish
up to the knee, felt cold to the touch, and had a
strong, palpable pulse in the left femoral artery.
However, the pulse in the left popliteal artery was
not palpable, distal saturation was unreadable, and
the capillary refill time was less than 2 seconds.
Laboratory support results were within normal
limits. It was then decided to proceed with a re-
operation for the patient.

FIGURE 2: Open wound gets a total
occlusion of the left popliteal artery was
found, extending 3cm proximal to the
branching of the posterior tibial artery.

The surgical procedure was performed under
general anaesthesia. During exploration, a total
occlusion of the left popliteal artery was found,
extending 3cm proximal to the branching of the
posterior tibial artery (Figure 2). It was then decided
to perform an anastomosis. The right femoral artery
was opened to search for a graft from the right great
saphenous vein (Figures 3 and 4). The lumen of the
left popliteal artery was refreshed by 1cm, followed
by an end-to-end anastomosis with the contralateral
saphenofemoral graft. During the operation,
evaluation revealed a thrill (+) and bruit (+), the left
foot felt warm, and there was good distal pulsation
(Figures 5 and 6). A drain and backslap were applied.

FIGURE 3: Right femoral.

FIGURE 4: Right femoralis Saphena magma graft.
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The patient was hospitalized for three days for
anastomosis monitoring. The pulsation of the left
femoral artery was strongly palpable throughout the
wound care, and there was good perfusion in the left
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leg. Sensory and motor functions of the left leg were
normal. The drain was removed on the 5th day of
treatment, and the patient was discharged in good
condition on the 7th day.

FIGURE 5: Refreshening in the left popliteal artery.

FIGURE 7: Durante operasi.
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DISCUSSION

Popliteal artery injury (PAI) in the context of trauma
is a seldom encountered yet significantly comorbid
condition linked with enduring disability, limb
amputation, and potentially fatal outcomes[1]. Acute
popliteal artery thrombosis is an infrequent but
limb-endangering traumatic occurrence. It may
result in tissue necrosis or lower limb amputation.
Clinicians should maintain a high level of alertness to
the possibility of popliteal artery acute thrombosis in
patients with knee joint trauma [2]. Various types of
popliteal artery injury include transection, occlusion,
intimal injury, pseudoaneurysm, or fistula formation

[3].

Nonetheless, transection remains the most prevalent
form of popliteal artery injury. A delay in its diagnosis
is the leading cause of amputation in this limb-
threatening injury. Failure to revascularize within 6-
8 hours results in an unacceptably high amputation
rate [4]. It is crucial to promptly identify and provide
treatment to individuals with traumatic popliteal
artery thrombosis to save the affected limb [2].

The risk of peripheral artery disease (PAD) is higher
in the elderly population, patients with diabetes
mellitus (DM), and smokers [5]. Atherosclerotic
disease is the main cause of most PADs in the lower
extremities, with the superficial femoral artery (SFA)
and popliteal artery (PA) being the most commonly
affected sites [6]. In a study by Godfrey et al. (2017),
it was found that a patient who suffered a car crash
and had a right knee dislocation experienced acute
thrombotic occlusion of the right popliteal artery [7].
Occlusion of the popliteal artery can occur in
approximately 30%-50% of patients with knee
dislocation [8]. Additionally, iatrogenic injury can
also lead to popliteal artery thrombosis. Total
occlusion in the popliteal artery in a post-operative
setting is not a common case, but it is considered a
complication after surgery, especially in an
emergency setting. A study in Japan by Imanaka et al.
(2013) reports an acute thrombotic occlusion after
elective total knee arthroplasty [9]. It is considered a
rare but life-threatening complication. In the study,
an 84-year-old woman without underlying disease
and no medical history of coronary risk factors
underwent a total knee replacement for left knee
osteoarthritis with general anaesthesia with a
medial parapatellar approach. Intraoperative was
uneventful, but after surgery, her lift limb below the
knee was pale, pulseless, painful, and swollen.
Vascular evaluation revealed pulselessness in the left
popliteal, posterior tibial, and dorsalis pedis arteries,
and CECT showed an absence in the left popliteal
artery with thrombus formation.

Risk factors for patients with popliteal usually are
people with age older than 65 years old, BMI more
than 25, history of hypertension, or peripheral
arterial diseases [10,11]. On the other hand,
dyslipidemia, diabetes, and smoking were also on the
list [12]. All these factors indicated poor artery
condition and proneness to occlusion. Individuals
with a history of cancer may be at a higher risk of
developing a hypercoagulable state, making them

more prone to thrombosis compared to others [13].
Consequently, these individuals should be closely
monitored for potential arterial occlusion following
knee arthroplasty. Popliteal artery occlusion or
stenosis is most commonly caused by atherosclerosis
[6]. The development of atherosclerosis typically
begins with an endothelial injury, triggering a cascade
of cellular mediators and excessive production,
ultimately forming fibrotic plaque. This plaque has the
potential to calcify, rupture, or ulcerate, leading to
bleeding and ultimately impeding blood flow or
causing vessel thrombosis [14]. In a case reported by

Dewan et al. 1 (2022), the patient’s BMI of 36 kg/m2
likely contributed to the severity of his injuries, which
is popliteal artery transection [1]. Recent data suggest
that BMI may influence the severity and sequelae of a
vascular injury in the setting of blunt trauma [15].

Lower extremity pain is a frequent reason for
seeking care in the emergency department. On the
other hand, acute limb ischemia (ALI) is a rare
occurrence. It is crucial to maintain a high level of
suspicion when faced with acute limb pain,
especially when it presents unilaterally. Potential
causes of unilateral and bilateral leg pain encompass
musculoskeletal issues (such as shin splints, stress
fractures, myositis, and osteoarthritis), neurological
conditions (including bilateral sciatica, cauda equina
syndrome, and spinal canal stenosis), and vascular
problems (such as atherosclerosis, vascular
claudication, vasculitis, and thromboembolism) [16].
Additional factors contributing to leg pain may
involve cellulitis, psychogenic origins, and
fibromyalgia. Atherosclerosis plays a significant role
in vessel narrowing and subsequent distal ischemia
[17].

Physical evidence of obstruction of total occlusion of
the popliteal artery is the absence of a pulse in the
peripheral arteries, such as dorsal pedis and tibialis
posterior, evaluation of capillary refill time, and
oxygen saturation [10]. Clinical assessment of ALI
should include the duration of symptoms, pain
intensity, and severity of motor and sensory deficits
[17]. When the six clinical signs of acute ischemia in
the injured limb are observed, which include pain,
pulseless, pallor, perishing cold, paraesthesia, and
paralysis, it is crucial to perform imaging tests to
assess the condition of the popliteal artery. In the
past, angiography was considered the most reliable
method for identifying blood vessel damage.
Nevertheless, its utilization has decreased due to the
extended time required for image acquisition and the
resources needed for subtraction angiography [3].

The absence of an arterial signal indicates that the
limb is threatened. Losing both arterial and venous
signals means the limb may be irreversibly
damaged[17]. The approach to managing suspected
vascular injuries in the lower limb has shifted over
time, moving from mandatory exploration to routine
imaging. A study conducted in the UK by Godfrey
(2017) recommended using duplex ultrasonography
for screening vascular pathologies whenever
possible, whether for elective procedures or
emergency cases [7].
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The bedside examination should also involve arterial
and venous assessments using a handheld Doppler.
In situations where duplex ultrasonography is not
available after regular office hours or when the
pathology is more complex (involving multiple
specialities), computed tomography [CT] is
preferred over magnetic resonance [MR]. It is rare
for patients to go directly to diagnostic catheter
arteriography (alone) for vascular malperfusion [7].

The controversy surrounding the role of
angiography and the choice between routine and
selective imaging in suspected cases of vascular
injuries after posterior knee dislocations has been a
topic of discussion. In the early 1990s, it was widely
believed that arteriograms should be performed

routinely for all knee dislocations to rule out PAI [18].

However, this belief has lost popularity with the

increased use of computed tomography angiography.

A study utilizing the National Trauma Data Bank
from 2003 to 2015 revealed a decrease in below-the-
knee amputation (BKA) rates resulting from PAlI,
from 7.1% to 5.1%. This decrease has been
attributed, in part, to the reduced utilization of
formal angiograms and their associated
complications, as well as the reduced time from
diagnosis to definitive intervention [19].

In a stable patient, obtaining a CTA of the lower
extremity to aid in preoperative decision-making
and determine the source of vascular injury was
considered reasonable but not entirely necessary.
Limited retrospective series suggest that a thorough
physical examination can predict the presence or
absence of PAI with a 94.3% positive predictive
value and 100% negative predictive value [20]. CTA
is a more cost-effective and accessible option
compared to angiography. Research indicates that
patients could save up to $1,166 per limb in hospital
costs and spend less than $12,922 in total hospital
expenses by opting for CTA over angiography [21].
Over the last decade, CTA has been widely utilized
for the swift diagnosis of lower extremity arterial
trauma, boasting a remarkable 100% sensitivity and
100% specificity in detecting arterial injury [19].
Additionally, duplex ultrasonography is a valuable
method for evaluating popliteal artery injury, with a
sensitivity ranging from 95% to 100% and a
specificity between 99% and 100% when assessing
vessel stenosis and occlusion [21]. Various treatment
options for popliteal artery occlusion are currently
available, including lifestyle adjustments, systemic
thrombolysis, anticoagulation therapy, surgical
embolectomy, interventional thrombolysis, and
mechanical thrombectomy [8].

Before medical and surgery intervention, lifestyle
modifications should be made, such as smoking
cessation and walking programs, that resolve partly
the symptoms [11]. Conservative treatment, including
anticoagulation, thrombolysis, and Heparin 1000U for
intravenously anticoagulant, was one of the earliest
treatments given if arterial occlusion was suspected
[10]. After angiography and ballooning, 12.500U
heparin in 50ml saline was given at a rate of 1mL/h
and activated partial thromboplastin time (APTT) was

maintained for around 40 s while monitoring
peripheral pulses closely.

Surgical treatments included thrombectomy, balloon
angioplasty, bypass graft, and stent. The most
common surgical treatment was surgical or
endovascular thrombectomy. If the limb remains
ischemic for over 6 hours, irreversible damage will
ensue [22]. Consequently, there is a significant
amputation rate associated with popliteal artery
occlusion. One study indicated an amputation rate of
30% to 60% [22]. Compared to conservative
treatment, surgical intervention showed a notably
higher success rate [10]. Nevertheless, the
amputation rate can drop to 10% if treatment for
popliteal artery occlusion is administered within 6
hours [21].

The fundamental clinical manifestation of PAD is
frequently valuable in classifying the disease and
establishing treatment protocols. The American
College of Cardiology/American Heart Association
Practice Guidelines outline the presentation of PAD
through four categories: asymptomatic, claudication,
critical limb ischemia, and acute limb ischemia (ALI).
Various classifications have been utilized for
ALI/PAD, such as Fontaine classification, Rutherford
Classification, Bollinger Angiographic Classification,
Graziani's Morphologic Categorization, Trans-
Atlantic Inter-Society Consensus Document II (TASC
I1), and Angiosomes Classification.

The first-line revascularization strategy
recommended in the Trans-Atlantic Inter-Society
Consensus Document (TASC) II Class D SFA
occlusions is identified as femoropopliteal bypass
surgery [23]. At the same time, surgical
femoropopliteal bypass is recommended in
patients with SFA who are classified as TASC D [24].
Surgery is recommended for TASCII C and D lesions
leading to excessive calcification [25]. However,
recent evidence also suggests that EVT is applicable
in treating>90% of femoropopliteal occlusions [26].

In the Imanaka et al. study, an immediate assessment
was conducted by inserting a 6-Fr sheath into the left
femoral artery in an anterograde manner.
Subsequently, an endoluminal balloon was inflated,
and manual thrombus aspiration was performed
using the guiding catheter and aspiration device [9].
The post-procedure angiogram revealed a
perforation in the popliteal artery and significant
contrast extravasation. Endovascular balloon
angioplasty and stenting have become increasingly
common for managing aneurysmal and stenotic
arterial conditions, particularly in the lower limb.
However, the relatively higher restenosis rate is a
notable concern associated with the endovascular
approach.

Early detection, vascular restoration, and
compartmental release are crucial elements in
improving the likelihood of limb preservation. It is
widely acknowledged that the optimal window for
reperfusion therapy following the onset of acute
arterial occlusion is between 4 and 6 hours.
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A study indicated that relying solely on
thrombectomy for revascularization was inadequate,
with 71% of patients necessitating a lower extremity
bypass. Failure to restore blood flow may result in
the need for a major knee amputation. As a result,
surgical procedures such as above-knee to below-
knee popliteal artery saphenous vein bypass grafting
have been utilized to address popliteal artery
injuries. Additionally, individuals may experience
sensory deficits and paresthesia in certain areas of
the dorsal aspect of the foot.

Close monitoring, promptly diagnosing CTA,
initiating immediate treatment, and employing a
range of effective interventions can prevent the need
for amputation [2]. A significant risk factor for limb
loss is the onset of compartment syndrome.
Compartment syndrome arises when the pressure
within one or more osteofascial compartments
increases. Compartment syndrome has been
associated with delays in blood flow restoration, the
presence of concomitant venous injuries, and
fractures in the lower extremities [27]

The prognosis of arterial occlusion after knee
arthroplasty is influenced by various factors such as
age, arterial disease history, pre-operative
peripheral pulses, tourniquet use, and level of artery
occlusion. A study by Li et al. (2019) found that age
younger than 65, arterial disease history, abnormal
pre-operative peripheral pulses, no tourniquet use,
and artery occlusion above the popliteal level were
associated with a higher risk of failure in arterial
occlusion treatment after knee arthroplasty [10].
Interestingly, the interval between presentation and
surgical treatment did not impact the success rate.
Still, an interval of less than one day resulted in fewer
sequelae during a mean follow-up of 16 months.

CONCLUSION

Treatment options for popliteal artery occlusion
include lifestyle adjustments, systemic thrombolysis,
anticoagulation therapy, surgical embolectomy,
interventional thrombolysis, and mechanical
thrombectomy. In this case, the Sapheno Femoral
Graft End-to-End Anastomose is an effective
therapeutic option for patients with total popliteal
artery occlusion.
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