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ABSTRACT

Introduction: Vascular injuries, although rare, can occur after total hip arthroplasty. This
complication is potentially limb or life- threatening.

Case Report: We report on a patient who had an acute arterial thrombosis of an aortobifemoral
bypass graft after revision total hip arthroplasty through an anterior approach. This occlusion
occurred in the immediate post-operative period was recognized and treated effectively.
Conclusion: After thorough research review, only two instances of aortobifemoral bypass graft
occlusion were found after total hip arthroplasty. This is the first case report of an arterial
thrombosis of an aortobifemoral bypass graft in a total hip via an anterior (modified Hardinge)
approach to the hip. It is also the first case report of a revision procedure causing thrombosis
in this graft type. This paper illustrates the importance of vigilance of vascular complication in
post-surgical total joint patients.
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ABSTRACT

Introduction: Vascular injuries, although
rare, can occur after total hip arthroplasty.
This complication is potentially limb or life-
threatening. Case Report: We report on a patient
who had an acute arterial thrombosis of an
aortobifemoral bypass graft after revision total
hip arthroplasty through an anterior approach.
This occlusion occurred in the immediate post-
operative period was recognized and treated
effectively. Conclusion: After thorough research
review, only two instances of aortobifemoral
bypass graft occlusion were found after total
hip arthroplasty. This is the first case report of
an arterial thrombosis of an aortobifemoral
bypass graft in a total hip via an anterior
(modified Hardinge) approach to the hip. It is
also the first case report of a revision procedure
causing thrombosis in this graft type. This paper
illustrates the importance of vigilance of vascular
complication in post-surgical total joint patients.
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INTRODUCTION

Total hip arthroplasty (THA) is a common procedure
in orthopedics that relieves pain and improves function
in patients that suffer from arthritis of the hip. Secondary
to the aging U.S. population, there is an increased need
for arthroplasty with projected estimates in total hip
arthroplasty expected to increase 174% from 209,000 in
2005 to 574,000 by the year 2030 [1]. As this population
ages, more pre-existing medical conditions will be present
in the patient base, potentially increasing the surgical risk
[2—4]. The risk of vascular injury is increased in patients
with pre-existing vascular disease symptoms such as
sensory disturbances, claudication, atherosclerosis, or
decreased distal pulses [5—6]. Total hip arthroplasty is
considered asafe, elective procedurebutisnot without fatal
complications [7—9]. Compromise of the vascular supply
is a complication with serious consequences. Specifically,
acute arterial thrombosis is a life- and limb-threatening
injury, and although rare, can occur during THA [5-6].
Arterial complication associated with THA are reported to
be 0.08% [5]. Vascular injuries are reported in literature
secondary to indirect trauma from retractors, removal
of cement during revision surgery, and component
migration [10—14]. Other, less common injuries include
direct trauma, dislocation techniques, excessive reaming
of the acetabulum and placement of acetabular screws
[15—19]. Thromboembolic complications appear to be the
most common type of vascular insult in THA accounting
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for nearly 50%. The external iliac vessels have the highest
incidence of involvement [20]. It is uncommon to involve
the iliofemoral artery or superficial femoral artery [14,
21]. The purpose of this study is to report the case of a
patient with pre-existing vascular disease and history of
aortobifemoral bypass graft, who had an acute thrombosis
during revision total hip arthroplasty via the modified
Hardinge approach. The patient provided written,
informed consent for print and electronic publication of
this case report.

CASE REPORT

A 58-year-old male presented to the adult
reconstructive clinic for evaluation of his left hip. The
patient previously had right and left THA performed
in 2003 and 2004, respectively, for a vascular necrosis
secondary to alcohol use. The patient had a previous
aortobifemoral bypass graft performed in 1999 secondary
to peripheral vascular disease (PVD). In 2010, the patient
was seen for follow-up by vascular surgery and had
computed tomography angiography (CTA) to evaluate
the graft. It was negative for disease despite continued
tobacco abuse.

On examination his left leg measured 1.5 centimeters
longer than his right leg. He was motor and sensory
intact. Posterior tibial pulses were palpable, dorsalis
pedis listed as faint. Left hip flexed to 90°, ER 30°, IR
10°, abduction 35° and adduction to 20°. The patient had
pain on terminal external rotation, internal rotation and
compression of hip joint that reproduced pain of chief
complaint.

Radiographs were obtained and in comparison to
images from 2010 the left acetabular shell appeared to
be migrating into a more vertical position over time.
The femoral component appeared to be stable without
loosening (Figure 1). Laboratory evaluation was negative
for infection. The patient was counseled about the risks
and benefits of surgery and was offered revision THA
with acetabular component revision, polyethylene liner
and femoral head exchange.

Prior to revision, patient underwent evaluation
by cardiology which showed negative stress test ECG
and normal echocardiogram. PVD was mentioned,
but further evaluation was not recommended. Patient
underwent uneventful acetabular component revision,
polyethylene liner and femoral head exchange. It was
found intraoperatively that femoral component was solid,
there was minimal trunnion wear and an intraoperative
decision was made to keep the femoral component
(Figure 2).

Six weeks after procedure patient presented with
radiographs showing failed left, revision THA (Figure
3). In this image, we can see the component is loose and
migrating to a more vertical position. The patient denied
trauma, and repeat revision was scheduled.
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Three months after initial procedure, a second revision
for failed THA was performed (Figure 4). The patient was
positioned supine and the modified Hardinge approach
was utilized. Frozen specimens were negative, while
waiting for the pathology results the leg was positioned
in extension. The procedure was uneventful. Leg lengths
were equal at procedure completion. Patient did well in
post-anesthesia care. Fourteen hours postoperatively
patient complained of cramping, numbness and tingling,
left lower extremity. Patient was evaluated immediately
and examination revealed cold left lower extremity
without palpable or dopplerable pulses. Motor was intact,
compartments were soft with no pain on passive stretch.
CTA showed occlusion of left limb of aortobifemoral
bypass (Figures 5 and 6). Patient urgently underwent
an open left aortoiliac, femoropopliteal thrombectomy
with bovine patch angioplasty and four compartment
fasciotomy. Removal of entire clot and patency of graft
was confirmed at the end of the procedure with on-table
angiography. Postoperatively, the patient was monitored
in the surgical intensive care unit, and had resolution of
ischemic symptoms with palpable posterior tibial pulses
and Dopplerable dorsalis pedis pulses. Patient passed
physical therapy recommendations prior to discharge.
Upon follow-up the patient was ambulating without
limitations and had no ischemic symptoms.

DISCUSSION

Arterial complications after THA are relatively rare
but potentially devastating. Vigilance by all members
of the care team is essential in the care of the patient.

Standing

Figure 1: Left hip showing lucency around cup and mild vertical
migration (anteroposterior pelvis initial at presentation).
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After reviewing available literature, only two instances
of arterial thrombosis in THA have been identified in
patients with aortobifemoral bypass grafts. Two of the
three, including this study, were left sided [14, 22]. Left
sided injury is reported as more common secondary to
the leftward lateral position of the aortic bifurcation [10].
This is the first reported vascular injury from an anterior
approach, specifically the modified Hardinge in supine
position. A posterior approach using flexion, adduction
and internally rotated position was reported by one
study as the causative factor for occlusion [14]. The
second study does not explicitly state type of approach,
but the patient was in the lateral decubitus position and
marked flexion and internal rotation was used during the
procedure [22]. One retrospective series of ten THAs was
performed utilizing the anterior approach in the presence
of aortobifemoral bypass graft and none led to thrombosis
[14]. Revision surgery potentially increases the rate of
vascular injuries [6]. Ischemia may occur with stretching
of diseased vessels contracted by scar, especially if
correction of contracture or lengthening occurs during
surgery [14]. In our case, we shortened the limb by 1.5 cm.
The lateral position was not used, and significant flexion
and internal rotation was not required for revision. There
were no preexisting contractures to correct.

Possible mechanisms for our case could be either
intraoperative hypotension, flexion positioning of the
hip, re-operation, and patient comorbidities. It has been
proven in literature that hypotension alone can be an

Figure 3: Left hip showing interval failure of acetabular
component with vertical and superior migration of cup.

Figure 2: Left hip showing revision THA with acetabular screw
placement with component in appropriate position (revision
anteroposterior left hip radiograph).

Figure 4: Left hip showing revision THA with acetabular
screw placement in appropriate position (second revision
anteroposterior left hip).
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external cause for acute thrombosis of an arterial graft
[23, 24]. In our case, our mean arterial pressure remain
between 60—87 mmHg which is in normal limits for THA
[25]. As the previous two case reports have mentioned,
prolonged flexion, internal rotation, adduction
positioning of the hip intra-operative can lead to acute
thrombosis. In our case, we utilized minimal flexion
and external rotation during acetabular preparation and
implantation. It is possible that the kinking of the graft
during extreme flexion alone could be the precipitating
factor for thrombosis. However in this case, the hip was
never flexed to 9o degrees except after being relocated for
intraoperative range of motion and stability testing.
Knowing the proposed mechanisms of vascular
injury during THA, it seems possible to prevent these
complications. Unfortunately, all that one can realistically
achieve is to minimize these complications [6]. With the
addition of this case report, approach does not appear
to affect the formation of thrombosis on aortobifemoral
bypass grafts [14]. Understanding possible complications
is important for both the physician and patient. During
the patient-physician discussion having an extensive
discussion to present all the risks and benefits about the

Figure 5: CTA showing right iliac artery with contrast present
after the bifurcation, but the left limb shows no contrast
consistent with occlusion (CTA Occlusion 1 — Coronal).
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Figure 6: CTA showing right iliac artery with contrast present
after the bifurcation, but the left limb continues to show no
contrast consistent with complete occlusion (CTA Occlusion 2
— Coronal).

procedure as possible. From a physician perspective,
knowing that these complications can occur during any
phase of the surgery is important. A majority of similar
vascular complications occurred during the patients
hospital stay, but one report had a patient come in 12
days after vascular injury with a necrotic limb [6]. In this
case, preventing the loss of the limb can be attributed to
having a patient aware of the possible complications, and
multidisciplinary team-based action once the issue was
identified.

In our case, one challenge to this study is the
patient’s comorbidities and life style choices. Patient
had his initial THA performed for his bilateral avascular
necrosis secondary to alcoholism. Consideration of
patient’s ability to comply with treatment protocol
could have been evaluated prior to initial procedure.
Patient, after the aortobifemoral bypass continued to
use tobacco to the extent of two packs per day. Patient
was unaware of hip precautions. Patient did not follow-
up with vascular surgery one year after evaluation in
2010 as recommended. Total joint arthroplasty is listed
as a safe, elective procedure but in some instances the
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revision procedures are not exclusively elective. Although
the treating physician did have cardiology and primary
care physicians clear the patient for surgery prior to the
procedure, no formal vascular workup was performed in
the lower extremities after 2010. Considering the paucity
of this injury, it is unlikely that any protocol would
decrease the likelihood of this injury.

CONCLUSION

After review of the current literature, it appears that
arterial complications after total hip arthroplasty (THA),
although rare, continue to be present despite constant
effort to prevent or decrease risk. With the catastrophic
consequences of limb ischemia, it is important that we
continue to educate patients of the risks, especially in the
presence of peripheral vascular disease (PVD). Preventing
vascular complications also requires, employing
appropriate screening tests in patients with preexisting
comorbidities, upholding appropriate surgical technique,
and striving to be vigilant of this complication.

KIKXXXXX*

Author Contributions

Jacob Worsham — Substantial contributions to
conception and design, Acquisition of data, Analysis
and interpretation of data, Drafting the article, Revising
it critically for important intellectual content, Final
approval of the version to be published

Kathryn Bentley — Substantial contributions to conception
and design, Drafting the article, Revising it critically for
important intellectual content, Final approval of the
version to be published

Jared Cordon — Substantial contributions to conception
and design, Acquisition of data, Revising it critically for
important intellectual content, Final approval of the
version to be published

Edmund Brinkis — Substantial contributions to
conception and design, Revising it critically for important
intellectual content, Final approval of the version to be
published

Guarantor
The corresponding author is the guarantor of submission.

Conflict of Interest
Authors declare no conflict of interest.

Copyright

© 2015 Jacob Worsham et al. This article is distributed
under the terms of Creative Commons Attribution
License which permits unrestricted use, distribution
and reproduction in any medium provided the original
author(s) and original publisher are properly credited.
Please see the copyright policy on the journal website for
more information.

EDORIUM Journals

Worshametal. 775

REFERENCES

1.  Kurtz S, Ong K, Lau E, Mowat F, Halpern M.
Projections of primary and revision hip and knee
arthroplasty in the United States from 2005 to 2030.
J Bone Joint Surg Am 2007 Apr;89(4):780—5.

2.  Boettcher WG. Total hip arthroplasties in the elderly.
Clin Orthop Related Research. 1992;281:74.

3. Ekelund A, Rydell N, Nilsson OS. Total hip
arthroplasty in patients 80 years of age and older.
Clin Orthop Relat Res 1992 Aug;(281):101-6.

4. Kreder HJ, Berry GK, McMurtry IA, Halman SI.
Arthroplasty in the octogenarian: quantifying the
risks. J Arthroplasty 2005 Apr;20(3):289—93.

5.  Calligaro KD, Dougherty MJ, Ryan S, Booth RE. Acute
arterial complications associated with total hip and
knee arthroplasty. J Vasc Surg 2003 Dec;38(6):1170—
7.

6. Parvizi J, Pulido L, Slenker N, Macgibeny M, Purtill
JJ, Rothman RH. Vascular injuries after total joint
arthroplasty. J Arthroplasty 2008 Dec;23(8):1115—21.

7. Mahomed NN, Barrett J, Katz JN, Baron JA, Wright
J, Losina E. Epidemiology of total knee replacement
in the United States Medicare population. J Bone
Joint Surg Am 2005 Jun;87(6):1222-8.

8. Parvizi J, Johnson BG, Rowland C, Ereth MH,
Lewallen DG. Thirty-day mortality after elective
total hip arthroplasty. J Bone Joint Surg Am 2001
Oct;83-A(10):1524-8.

9. Parvizi J, Mui A, Purtill JJ, Sharkey PF, Hozack WJ,
Rothman RH. Total joint arthroplasty: When do fatal
or near-fatal complications occur? J Bone Joint Surg
Am 2007 Jan;89(1):27—-32.

10. Bergqvist D, Carlsson AS, Ericsson BF. Vascular
complications after total hip arthroplasty. Acta
Orthop Scand 1983 Apr;54(2):157—-63.

11. Hopkins NF, Vanhegan JA, Jamieson CW. Iliac
aneurysm after total hip arthroplasty. Surgical
management. J Bone Joint Surg Br. 1983
May;65(3):359-61.

12. Heyes FL, Aukland A. Occlusion of the common
femoral artery complicating total hip arthroplasty. J
Bone Joint Surg Br 1985 Aug;67(4):533—5.

13. Lozman H, Robbins H. Injury to the superior gluteal
artery as a complication of total hip-replacement
arthroplasty. A case report. J Bone Joint Surg Am
1983 Feb;65(2):268—9.

14. Trousdale RT, Donnelly RS, Hallett JW. Thrombosis
of an aortobifemoral bypass graft after total hip
arthroplasty. J Arthroplasty 1999 Apr;14(3):386—90.

15. Hirsch SA, Robertson H, Gorniowsky M. Arterial
occlusion secondary to methylmethacrylate use. Arch
Surg 1976 Feb;111(2):204.

16. Neal J, Wachtel TL, Garza OT, Edwards WS.
Late arterial embolization complicating total hip
replacement. A case report. J Bone Joint Surg Am
1979 Apr;61(3):429—30.

17. De Groof E, Violon D, Hermans P, Boghemans J.
Bleeding from the lateral circumflex artery following
total hip replacement, treated by embolization. Acta
Orthop Belg 1994;60(2):231—4.

18. Wasielewski RC, Cooperstein LA, Kruger MP, Rubash
HE. Acetabular anatomy and the transacetabular

International Journal of Case Reports and Images, Vol. 6 No. 12, December 2015. ISSN — [0976-3198]



Int J Case Rep Images 2015;6(12):771-776.
www.ijcasereportsandimages.com

19.

20.

21.

22,

fixation of screws in total hip arthroplasty. J Bone
Joint Surg Am 1990 Apr;72(4):501-8.

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 Oct 30;3:86.

Shoenfeld NA, Stuchin SA, Pearl R, Haveson S. The
management of vascular injuries associated with total
hip arthroplasty. J Vasc Surg 1990 Apr;11(4):549—55.
Crispin HA, Boghemans JP. Thrombosis of the external
iliac artery following total hip replacement. A case
report. J Bone Joint Surg Am 1980 Apr;62(3):462—4.
Parfenchuck TA, Young TR. Intraoperative arterial
occlusion in total joint arthroplasty. J Arthroplasty
1994 Apr;9(2):217—20.

EDORIUM Journals

23.
24.

25.

Worshametal. 776

Donaldson MC, Mannick JA, Whittemore AD.
Whittmore Causes of primary graft failure after in
situ saphenous vein bypass grafting. J Vasc Surg 1992
Jan;15(1):113—8; discussion 118-20.

Szilagyi DE, Elliott JP Jr, Smith RF, Reddy DJ,
McPharlin M. A thirty-year survey of the reconstructive
surgical treatment of aortoiliac occlusive disease. J
Vasc Surg 1986 Mar;3(3):421—36.

Westrich GH, Farrell C, Bono JV, Ranawat CS,
Salvati EA, Sculco TP. The incidence of venous
thromboembolism after total hip arthroplasty: a
specific hypotensive epidural anesthesia protocol. J
Arthroplasty 1999 Jun;14(4):456—63.

Access full text article on
other devices

Access PDF of article on
other devices

International Journal of Case Reports and Images, Vol. 6 No. 12, December 2015. ISSN — [0976-3198]



Edorium Journals
www.edoriumjournals.com

EDORIUM Journals

Edorium Journals et al.

EDORIUM JOURNALS AN INTRODUCTION

Edorium Journals: An introduction

Edorium Journals Team

About Edorium Journals

Edorium Journals is a publisher of high-quality, open ac-
cess, international scholarly journals covering subjects in
basic sciences and clinical specialties and subspecialties.

Invitation for article submission
We sincerely invite you to submit your valuable
research for publication to Edorium Journals.

But why should you publish with Edorium
Journals?
In less than 10 words - we give you what no one does.

Vision of being the best

We have the vision of making our journals the best and
the most authoritative journals in their respective special-
ties. We are working towards this goal every day of every
week of every month of every year.

Exceptional services
We care for you, your work and your time. Our efficient,
personalized and courteous services are a testimony to this.

Editorial Review

All manuscripts submitted to Edorium Journals undergo
pre-processing review, first editorial review, peer review,
second editorial review and finally third editorial review.

Peer Review
All manuscripts submitted to Edorium Journals undergo
anonymous, double-blind, external peer review.

Early View version

Early View version of your manuscript will be published
in the journal within 72 hours of final acceptance.

Manuscript status

From submission to publication of your article you will
get regular updates (minimum six times) about status of
your manuscripts directly in your email.

Our Commitment

Six weeks

You will get first decision on your manuscript within six
weeks (42 days) of submission. If we fail to honor this
by even one day, we will publish your manuscript free
of charge.

Four weeks

After we receive page proofs, your manuscript will be
published in the journal within four weeks (31 days). If
we fail to honor this by even one day, we will publish
your manuscript free of charge and refund you the full
article publication charges you paid for your manuscript.

Most Favored Author program

Join this program and publish any number of articles free
of charge for one to five years.

Favored Author program

One emalil is all it takes to become our favored author.
You will not only get fee waivers but also get information
and insights about scholarly publishing.

Institutional Membership program

Join our Institutional Memberships program and help
scholars from your institute make their research accessi-
ble to all and save thousands of dollars in fees make their
research accessible to all.

Our presence

We have some of the best designed publication formats.
Our websites are very user friendly and enable you to do
your work very easily with no hassle.

Something more...

We request you to have a look at our website to know
more about us and our services.

We welcome you to interact with us, share with us, join us and of course publish with us.

[=] s [m]

[=]

Edorium Journals: On Web

CONNECT WITH US
: Q
S

Browse Journals

This page is not a part of the published article. This page is an introduction to Edorium Journals and the publication services.



