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ABSTRACT

Thrombus formation following robotic Total Hip Arthroplasty (THA) has been documented; however, involvement of the common
iliac artery is uncommon, even among the minimal studies available on this subject. The present report provides insight into the
diagnosis and management of this rare postoperative complication. A left-sided robotic total hip replacement was performed on
a 55-year-old Indian male patient, following which his left lower limb pulses were not palpable. A complete occlusion of the left
common iliac artery was noted on a CT angiogram. Embolectomy was performed, after which the patient recovered well. The
present report highlights the importance of pre- and postoperative monitoring and the ready availability of angiograms and vascular
surgeons. With these systems in place, adequate results can be achieved.
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CASE REPORT

An Indian 55-years-old male old, presented with a history of hip pain
and abnormal gait for the last seven years, which aggravated over
the last three months. The patient was clinically and radiologically
evaluated, leading to diagnosis of diagnosis of left femoral head
avascular necrosis (Ficat and Arlet stage IV) [Table/Fig-1,2] [1]. The
patient had no history of chronic illnesses or habits. Distal pulsations
in the left lower limb, including the dorsalis pedis and posterior
tibial artery, were palpable No neurological deficits in the involved
limb. After written informed consent, a robotic THA was performed
using the Mako total hip™ system through the posterior approach
[Table/Fig-3]. Immediately postoperatively the left lower limb distal
pulsations were not palpable. An immediate CT angiogram was
then performed which showed complete occlusion involving the left
common iliac artery extending to the superficial and deep femoral
artery [Table/Fig-4,5].
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[Table/Fig-3]: Postoperative pelvis and both hips AP radiograph showing robotic
Total Hip Arthroplasty (THA).

[Table/Fig-1]: Preoperative pelvis and both hips Anterioposterior (AP) radiograph
showing avascular necrosis of left femoral head [1].

[Table/Fig-4]: A 3D CT angiogram image showing complete occlusion of the left
common iliac artery.

N ' R = AR X \‘ ( v -7 {|  Cardiothoracic and vascular surgery was immediately involved,
5 R/ .\ I L W \ i i and the patient underwent embolectomy within 90 minutes of
[Table/Fig-2]: Preoperative Magnetic Resonance Imaging (MRI) coronal cut show- diagnosing the pulseless limb. Femoral artery exploration was done

ing left femoral head avascular necrosis.

and the patient was found to have a normal femoral artery without
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[Table/Fig-5]: Axial cut of CT angiogram showing left common iliac artery occlusion.

any external injury. Distal embolectomy was carried out using a no.
4 Fogarty catheter [Table/Fig-6]. Several clots were removed from
the superficial and deep femoral arteries, establishing good distal
backflow. Proximal embolectomy in the external and internal iliac
arteries was done with a no. 5 Fogarty catheter. Gross examination
of the removed clots indicated chronic thrombosis [Table/Fig-7].
The artery was closed using 6-0 prolene sutures. Peripheral pulses
were felt, with a capillary refill time of less than two seconds. Active
movements in the limb were confirmed after six hours. The patient
was then started on heparin followed by enoxaparin for three days,
transitioning to oral anticoagulants for six months. The patient was
discharged following an uneventful 14-day postoperative period,
the patient was discharged. A follow-up after one month showed
normal peripheral pulses in the left lower limb, peripheral pulses
were normal and comparable to the contralateral side. A Doppler
scan of the left lower limb Doppler scan was done which showed
patent lower limb arteries with normal waveform.

[Table/Fig-6]: Embolectomy procedure of left common lliac artery through an inci-
sion in the left femoral artery.

DISCUSSION

Vascular complications following THA have an average incidence of
0.2-0.3% [2]. This includes complications such as pseudoaneurysm,
haemorrhage, and arterial transection, making acute thrombus
formation an extremely rare complication. Patro BP et al., described
a similar case of thrombosis in the external iliac artery following
a THA and stated that the external iliac artery and the common
femoral artery are the most commonly injured vessels in THA [3].
Actions such as joint dislocation, traction, relocation, and excessive
limb manipulation, including traction caused by retractors, exert
longitudinal stress on the iliac vessels. The external iliac artery has
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[Table/Fig-7]: Clots and intima removed post embolectomy.

a thicker intima with higher flexibility, and hence, is at less risk of
tearing [4]. Risk factors for arterial lesions include diseases of the
blood vessels including arteriosclerosis obliterans and peripheral
artery disease, deformities of the acetabulum such as rheumatoid
arthritis, osteoporosis, congenital hip dysplasia, and acetabular
hyperplasia, as well as anatomical abnormalities of the vasculature,
and acetabular or pelvic fractures [2]. The presence of these
conditions significantly increases the risk of vascular complications.
Fatic N et al., presented a similar complication to the patient in
present report, but in a case of revision THA [5].

The mechanism of injury was divided into the following three
categories by Duparc F: dislocation and reduction manoeuvres
causing trauma to the vessels from torsion and elongation forces,
Hohmann retractors causing compression or persistent pressure
injuries, or vessel penetration (seen more commonly in revision
cases) [6]. Additional important factors include a history of previous
surgeries, the surgical approach used, and acetabular screw
placement. The surgical approach used also plays a significant
role in preventing vascular complications in THA procedures [2]. In
procedures involving cement, the extrusion of cement anteroinferiorly
can be reduced by pressurisation under direct vision with transparent
nature along with superiorly directed force [7]. Currently, the greatest
risk factor currently is still acetabular revision [2,8].

To prevent progression to compartment syndrome or the
requirement of amputation, early diagnosis is crucial [6]. Patients
with a history of vascular surgery or arteriopathy should undergo
a vascular surgery consultation before opting for such invasive
procedures [2]. During THA surgery, surgical precautions should be
taken to minimise the risk of arterial injury or thrombosis. The vascular
status of the patient should be carefully assessed preoperatively
using duplex scan, ultrasound, or enhanced three-dimensional CT
scan. Surgical precautions include avoiding penetration of screws,
reamers, drills, or cement into the inner cortex of the acetabulum,
especially along the anterior half [9]. Early detection of signs and
symptoms of limb ischemia through a careful postoperative
assessmentis crucial. In high-risk situations, paraclinical assessment
may also be useful [2]. A study by Calligaro KD et al., describes that
the failure to diagnose arterial injuries on the day of surgery in total
hip and knee replacements was as high as 44% [10].

The surgeon personally checked the pulses and vascular status of
the limb immediately postoperatively which led to early identification
of the vascular injury and successful limb salvage. Due to the patient
being under epidural anaesthesia the patient could be immediately
taken up for surgery.
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The availability of a vascular surgeon is also an important factor for
early intervention. Since, the patient was in tertiary care Institution,
early intervention was possible.

Upon retrospective analysis, the patient in present case had acute on
chronic thrombosis, which probably occurred due to manipulation
and reduction. The CT angiogram also showed thrombosis
extending from below the renal artery, which was in favour of
chronic thrombosis. An arterial Doppler should be performed for all
arthroplasty cases to rule out any pre-existing pathology, which can
help prevent future medicolegal complications.

In present case of robotic THR, iliac pin placement was also
considered a probable cause of injury to the common iliac artery.
However, the CT scan showed that the trajectory of the pin was
not near the vessels, and no external haematoma was found near
the vessels.

In the treatment approach, the duration of symptoms is crucial [7].
Prevention of the propagation of thrombus proximally or distally
with early heparinisation combined with delayed intervention was a
concept presented by Blaisdell FW et al., [11]. Thrombectomy with
a balloon catheter, bypass procedures, intraoperative isolated limb
thrombolysis, and endarterectomy, which may or may not include
patch angioplasty, are some open surgical techniques for salvaging
an ischemic limb. Rapid restoration of arterial flow to the extremity
with an operative procedure represents a significant insult that all
too frequently culminates in patient demise, especially in medically
compromised individuals [12-14]. Ideally, catheter-directed
thrombolysis should be performed within four to six hours of the
occurrence. However, most thrombi can be surgically managed
within 24 hours [15].

CONCLUSION(S)

The THA procedures that lead to vascular complications are rare,
making acute on chronic common iliac artery thrombosis following a
robotic THA an infrequent phenomenon. However, surgeons should
be aware of the possible types of vascular complications following
THA, their causes, risk factors, and treatment options. Preoperative
and postoperative monitoring of the patient’s vascular status is
essential, especially in those at risk for vascular complications.
latrogenic causes can also be avoided with proper surgical care.
The absence of pulses, cold extremity, and increased capillary refill
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time can provide an early clue to diagnosing vascular insults or
lesions. Early diagnosis and immediate CT angiogram instead of a
preliminary Doppler study can help save precious time, which can
be crucial in salvaging the limb. Once identified, treatment should
be initiated immediately to achieve the best outcome.

REFERENCES

[1] Arlet J. Forage-biopsie de la terefemorale dans losteonecrose primitive.
Observations  histopathologique portant surhuit forages. Rev Rhumat.
1964;31:257-64.

[2] Riouallon G, Zilber S, Allain J. Common femoral artery intimal injury following total
hip replacement. A case report and literature review. Orthop Traumatol Surg Res.
2009;95(2):154-58.

[3] Patro BP, Jeyaraman M, Dash RR, Sathia S. Management of thrombosis of the
external iliac artery during total hip arthroplasty- A case report. J Orthop Case
Rep. 2023;13(12):92.

[4] Burlage E, Gerbers JG, Geelkerken BR, Verra WC. External iliac artery injury
following total hip arthroplasty via the direct anterior approach- A case report.
Acta Orthop. 2020;91(4):485-88.

[5] Fatic N, Zornic N, Radojevic N, Bulatovic N. Acute iliac and femoral arterial
thrombosis secondary to total hip arthroplasty. Open Access Maced J Med Sci.
2014;2(4):632-34.

[6] Duparc F. Vascular risk of orthopaedic and trauma surgery. In Conférence
d’enseignement. Paris: Expansion scientifique francaise Publisher.
1992;46:63-78.

[7]1 Reilingh ML, Hartemink KJ, Hoksbergen AW, Saouti R. Occlusion of the common
femoral artery by cement after total hip arthroplasty: A case report. J Med Case
Rep. 2009;3:86.

[8] Shoenfeld NA, Stuchin SA, Pearl R, Haveson S. The management of vascular
injuries associated with total hip arthroplasty. J Vasc Surg. 1990;11(4):549-55.

[9] Rubash HE, Berger RA, Britton CA, Nettrour WS, Seel MJ. Avoiding neurologic
and vascular injuries with screw fixation of the tibial component in total knee
arthroplasty. Clin Orthop Relat Res. 1993;286:56-63.

[10] Calligaro KD, Dougherty MJ, Ryan S, Booth RE. Acute arterial
complications associated with total hip and knee arthroplasty. J Vasc Surg.
2003;38(6):1170-75.

[11] Blaisdell FW, Steele M, Allen RE. Management of acute lower extremity arterial
ischemia due to embolism and thrombosis. Surgery. 1978;84(6):822-34.

[12] Campbell WB, Ridler BM, Szymanska TH. Current management of acute leg
ischaemia: Results of an audit by the Vascular Surgical Society of Great Britain
and Ireland. Br J Surg. 1998;85(11):1498-503.

[13] Nypaver TJ, Whyte BR, Endean ED, Schwarcz TH, Hyde GL. Nontraumatic
lower-extremity acute arterial ischemia. Am J Surg. 1998;176(2):147-52.

[14] Pemberton M, Varty K, Nydahl S, Bell PR. The surgical management of acute
limb ischaemia due to native vessel occlusion. Eur J Vasc Endovasc Surg.
1999;17(1):72-76.

[15] Working party on thrombolysis in the management of limb Ischemia. Thrombolysis
in the management of lower limb peripheral arterial occlusion- A consensus
document. J Vasc Interv Radiol. 2003;14(9):S337-49.

PARTICULARS OF CONTRIBUTORS:

1. Professor, Department of Orthopaedics, Dr. D. Y. Patil Medical College, Pune, Maharashtra, India.
2. Resident, Department of Orthopaedics, Dr. D. Y. Patil Medical College, Pune, Maharashtra, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Ayush Taneja,

D4-1006, Mahindra Antheia, Pimpri, Pune-412303, Maharashtra, India.
E-mail: ayushtan@gmail.com

AUTHOR DECLARATION:
¢ Financial or Other Competing Interests: None
¢ Was informed consent obtained from the subjects involved in the study? Yes

e For any images presented appropriate consent has been obtained from the subjects.

Journal of Clinical and Diagnostic Research. 2024 Jun, Vol-18(6): RDO1-RD03

PLAGIARISM CHECKING METHODS: W Hetall
e Plagiarism X-checker: Feb 05, 2024

* Manual Googling: Apr 11, 2024

e Thenticate Software: May 06, 2024 (7%)

ETYMOLOGY: Author Origin

EMENDATIONS: 6

Date of Submission: Feb 04, 2024
Date of Peer Review: Apr 06, 2024
Date of Acceptance: May 07, 2024
Yes Date of Publishing: Jun 01, 2024


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

