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Abstract

Case: A 44-year-old man sustained a thrombosed popliteal artery after a closed left knee dislocation after a high-energy
motor vehicle collision. He underwent emergency open popliteal artery embolectomy, with insertion of endovascular stent.
After arthroscopic multiligamentous knee injury reconstruction (MLKI-R) on day 18 after injury, he developed stent
thrombosis, which resolved with urgent percutaneous thrombectomy.

Conclusion: Thisis the first report of popliteal artery stent thrombosis after MLKI-R. Knee surgery in a revascularized limb
has remained controversial, but studies are scarce in the literature. Frequent circulation monitoring and vascular spe-
cialist availability postoperatively are still key to detecting this complication and early revascularization.

0.02% incidence, typically occurring as a result of high-

energy polytrauma', with 5% to 17% presenting as an
open injury with associated fractures”. The Schenck classification’
describes the knee injuries based on the ligaments injured, with
injuries to both cruciate ligaments and the medial side (KD III-M)
being the most common (52.4%)*. There is also a high incidence
of 40 to 59% popliteal artery injury’’, which is likely due to the
popliteal artery being tightly adhered to the medial femoral epi-
condyle at the adductor hiatus and fixed distally to the tendinous
arch of the soleus*".

Nonetheless, vascular disruption is a limb-threatening
emergency with an 86% amputation rate''; thus, ligamentous
reconstruction is often delayed to ensure restoration and sta-
bilization of vascular flow. To date, there is no consensus or
guideline to manage this complex myriad of injuries because
of a paucity of data in the literature'*".

To the best of our knowledge, this is the first reported
case of popliteal artery stent thrombosis after multiligamentous
knee injury reconstruction (MLKI-R).

The patient was informed that data concerning the case
would be submitted for publication, and he provided consent.

Knee dislocation is a rare but serious injury with a reported

Case Report

44-year-old man was brought to a tertiary teaching hos-

pital after a vehicle collision, where he was flung off his
motorbike after being hit by an oncoming car at approximately
70 kph. Initial vitals were stable with Glasgow coma scale of 15
and intact neurology in all 4 limbs. Computed tomography
(CT) scan showed no injury to his brain, spine, chest, abdo-
men, and pelvis. He had no medical or surgical history and
takes no regular medication.

Examination showed effusion and tenderness over
his left knee with ligamentous laxity. Radiographs did not
show any fracture, and the joint was enlocated. He likely
sustained a closed dislocation of the left knee, with unde-
tectable left popliteal, dorsalis pedis, and posterior tibial
pulses. An urgent CT angiography was performed showing
an acute cutoff of contrast beyond the distal popliteal artery
(Fig. 1).

In addition, he sustained an open fracture-dislocation
(Gustilo-Anderson 3B) of his right knee, with distal pulses
and sensation intact. Empirical intravenous antibiotics and
intramuscular tetanus booster were administered per local
protocol.
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Fig. 1
CT angiography of right and left legs, showing lack of contrast flow beyond the left popliteal artery. CT = computed tomography.

thrombosed segment, with subsequent insertion of endovascular
stent (Viabahn) from P1 to P3 segment of the popliteal artery. His
right knee wound and fractures were also extensively debrided in

Initial Revascularization (Day 1 of Admission)
He was brought to operating theater urgently for left lower-limb
angiogram and open popliteal artery embolectomy for a 10-cm

Fig. 2
Left knee MRIs showing complete ruptures of ACL, PCL, and LCL. ACL = anterior cruciate ligament, LCL = lateral collateral ligament, MRI = magnetic

resonance imaging, and PCL = posterior cruciate ligament.
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TABLE | Summary of Injuries in Both Knees

gastrocnemius muscle

Right Knee Left Knee

ACL Complete rupture Complete rupture

PCL Complete rupture Complete rupture

LCL Avulsion fracture at distal femur Complete tear proximally

MCL Partial high-grade tear >75% Partial tear

Menisci Medial meniscus capsular tear from posterior horn to anterior Medial meniscus posterior horn radial tear with intact
horn with roots intact root attachment

Cartilage Full-thickness chondral defect over the posterior weight-bearing None
surface of the MFC

Bone Gustilo 3B open in patella comminuted fracture Undisplaced anteromedial tibial plateau fracture
LFC Hoffa fracture (>50%)

Vascular None Popliteal artery thrombosis

Others Avulsion tears of the insertional medial and lateral head of the

ACL = anterior cruciate ligament, LCL = lateral collateral ligament, MCL = medial collateral ligament, and PCL = posterior cruciate ligament.

the same operation. Both knees were then stabilized in lower-
limb—spanning external fixators. Magnetic resonance imaging
of the left knee (Fig. 2) showed complete ruptures of the
anterior cruciate ligament (ACL), posterior cruciate ligament
(PCL), and lateral collateral ligament (LCL), with a partial
tear of the medial collateral ligament (MCL). His injuries are
summarized in Table I.

His left knee MLKI-R was performed on day 18 of
admission, to allow healing time for previous vascular surgery
wounds. Preoperative ultrasound Doppler confirmed patent
lower-limb vessels and the aforementioned left popliteal en-

dovascular stent. The ACL and PCL reconstruction was per-
formed using harvested semitendinosus and gracilis autograft
(quadrupled to 8.5-mm diameter, 6-cm length) and sourced
tibialis posterior allograft (quadrupled to 9.5-mm diameter, 7-
cm length), respectively, through the arthroscopic “all-inside
technique” secured in the femoral and tibial tunnels with Ul-
trabutton Adjustable Fixation Device (Smith & Nephew). A
lateral parapatellar incision split through the iliotibial band is
made to visualize the torn LCL remnant, which is plicated using
Ultrabraid suture and anchored into its femoral origin foot-
print in valgus stress using SwiveLock (Arthrex) anchor.

Fig. 3

CT angiogram showing absent contrast opacification within the left popliteal artery endovascular stent, after left MLK-R on postinjury day 18. CT = computed

tomography.
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However, while in recovery, the patient’s left foot be-
came cold with no detectable pulses. An urgent CT angio-
gram showed absent contrast opacification within the popliteal
artery endovascular stent (Fig. 3). Urgent vascular consulta-
tion was made, and he subsequently underwent percutaneous
thrombectomy and thrombolysis, with angioplasty stents in-
serted into the origin of the anterior tibial artery and tibio-
peroneal trunk to re-establish left lower-limb circulation. He
was started on oral aspirin and prophylactic dose intramus-
cular enoxaparin, with avoidance of knee flexion. Arterial
ultrasound duplex 6 days postoperatively showed triphasic
signals in his popliteal artery stent, posterior tibial, and dorsalis
pedis arteries.

The patient also underwent right knee fracture fixation and
wound closure. Rehabilitation was focused on his upper limb and
core muscle strength for bed and chair transfers as both lower
limbs were restricted to full extension and non—weight-bearing.
He was discharged home on day 33 of admission with no further
complications. He subsequently underwent right knee MLKI-R
6 months after injury after the fractures had united. At 1 year

POPLITEAL ARTERY STENT THROMBOSIS

postoperatively, both knee wounds have healed with intact pulses.
No further ligament laxity was detected in his left knee, and his
knee range of movement had recovered to 0 to 130° with full
weight-bearing (Fig. 4).

Discussion
urrently, risk factors for popliteal artery stent thrombosis after
MILKI-R are lacking in the literature, with only a single case
study reporting stent thrombosis after partial knee replacement".
The nature of the vascular repair used in such cases may
be a factor. Early revascularization involves thrombectomy (open
or catheter-based), followed by repair or bypass of the damage
section of the artery'>'°. However, no randomized controlled trial
exists with regard to suitability of popliteal stents in the MLKI-R
context. Randomized control trial data ' had shown similar 5-
year patency in both endovascular stenting and open saphenous
vein bypass graft in the treatment of popliteal artery aneurysm.
Such comparative data will be useful for consideration of vein
bypass grafting in the context of knee dislocation multiligament
injuries, albeit the longer surgery duration. Long-term stent

Fig. 4
Left knee 6 months after MLK-R, showing intact implants on x-ray, healed surgical wounds, and full range of movement.
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patency remains an unsolved issue, particularly in femoropopliteal
artery”, which is vulnerable to mechanical compression and
kinking from knee articulation. The patency of the popliteal Vi-
abahn stent, which was used in our patient, is reported at 85.6%
and 78.5% at 1 and 2 years postoperatively”.

Knee joint immobilization is necessary to prevent damage
to the vascular repair’; yet, there has been no consensus on the
mode of immobilization. Knee-spanning external fixator confers
several advantages especially in the situation of our patient, al-
lowing neurovascular and wound monitoring, while providing a
rigid construct to maintain reduction in an unstable knee®".

Knee joint manipulation during MLKI-R can potentially
cause stent kinking or even fracture, which is most pronounced
when drilling the femoral tunnel in hyperflexion. This can be
negated through the use of flexible reamers. A randomized
clinical trial by Kosy et al.”” showed no difference in ACL femoral
tunnel angles with more anterior lateral femur exit points on
3D-CTanalysis between use of conventional rigid reamer in knee
maximal hyperflexion and flexible reamer in 100°. Although this
can potentially reduce risk of stent fracture and thrombosis,
further studies are required to support this hypothesis.

Tourniquet use in a revascularized limb remains contro-
versial because of lack of study, but can potentially damage or
dislodge the vascular repair'®. When performing arthroscopic
MLKI-R, surgeons had reported 3 times better visualization with a
tourniquet™; yet, multiple randomized control trials* and meta-
analysis have shown reduced postoperative pain, with no signifi-
cant difference in surgery time in a tourniquet-less arthroscopic
ACL reconstruction. Thus, in a revascularized limb, a tourniquet-
less approach may be adopted. Extreme precautions ought to be
exercised when operating near the posterior neurovascular bun-
dle, such as during hamstring graft harvest, drilling of the PCL
tibial tunnel, and preparation of the PCL tibial footprint.

The optimal timing of MLKI-R after vascular repair
remains contentious. Early MLKI-R (within 7 days) is rec-
ommended in isolated injury to optimize soft-tissue healing
and allow for early rehabilitation™"’. Only a handful of studies
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have recommended delaying ligamentous repair by at least 2
to 6 weeks until healing of the arterial repair and patency is
assured'®. Our patient had suffered bilateral knee dislocations,
with the right knee arguably more serious with a contami-
nated open patella fracture (disrupted knee extensor mecha-
nism). Early MLKI-R in his left knee, despite the popliteal
artery endovascular stenting, was essential in allowing him to
start rehabilitation early.

In our patient, postoperatively regular distal circulation
monitoring was vital to early detection of the stent complica-
tions or vascular compromise. Availability of CT angiogram
modality and vascular specialist was also key to early diagnosis
and intervention to restore circulation and salvage his limb.

Conclusion

his is the first report of popliteal artery stent thrombosis

after arthroscopic MLKI-R. The frequency of this com-
plication is not well-documented in the literature, and there is a
paucity of data on the long-term patency and durability on the
different types of endovascular stents deployed in the popliteal
artery. Although the authors have recommended a few mea-
sures such as early reduction, delayed MLKI-R, tourniquet-less
arthroscopy, and reduced joint manipulation, more studies are
required to prove a statistical reduction in stent thrombosis.
Ultimately, frequent circulation monitoring and vascular spe-
cialist availability are key to detecting this complication and
salvaging the lower limb. ®
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