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In the setting of total hip arthroplasty (THA), pseudoaneurysms are extremely rare and can be difficult to diagnose, as clinical
symptoms can mimic symptoms of other more common complications, such as periprosthetic joint infection, hematoma, and
nerve damage. We present a case of a 69-year-old male with a history of slipped capital femoral epiphysis 56 years prior and
subsequent right THA. The right hip primary arthroplasty was subsequently complicated by multiple dislocations and
recurrent prosthetic joint infections. The most recent infection was treated with debridement, antibiotics, and implant
retention (DAIR) in 2017. The patient later presented in 2019 with right thigh pain. Upon further analysis, he was diagnosed
with Streptococcus bovis positive periprosthetic joint infection. The patient underwent a two-stage revision of the hip using an
antibiotic spacer. Two weeks following the second stage, he presented with a sudden onset of uncontrolled atrial fibrillation
with rapid ventricular response and a low hemoglobin. The computed tomography scan revealed a large hematoma involving
both the anterior and posterior thigh compartments with lab markers that were questionable for infection. An operation to
remove the hematoma revealed no purulence, and a large pulsatile pseudoaneurysm on the posterolateral aspect at the mid
femur was found. A sharp bone fragment was noted next to the pseudoaneurysm. The pseudoaneurysm was repaired by a
vascular surgeon, and the bone fragment was removed. Following this procedure, the patient developed a subsequent
periprosthetic joint infection requiring a double DAIR procedure six weeks following the pseudoaneurysm repair and is now
on chronic antibiotic suppression. Orthopedic surgeons should be aware of the potential for pseudoaneurysm in the setting of
total joint arthroplasty when treating a postsurgical hematoma of sudden onset.

1. Introduction

Total hip arthroplasty (THA) is an effective treatment for a
wide range of conditions affecting the hip joint, and is com-
monly performed in the United States with an estimated 2.5
million individuals in the United States living with a total
hip replacement [1, 2]. Vascular complications are among
the most rare, albeit devastating, complications associated
with THA, with an estimated 0.08–0.3% rate of occurrence
[3]. Moreover, pseudoaneurysm formation is a rare subset
of vascular injury, making this an extremely uncommon
finding in THA [4].

A pseudoaneurysm is a collection of blood that collects
between the tunica media and the tunica adventitia, the
outer two layers of blood vessels, and is often due to contin-
uous erosion of the blood vessel wall [5]. In the setting of
THA, pseudoaneurysms can be difficult to diagnose, as clin-
ical symptoms mimic symptoms of other more common
complications, such as periprosthetic joint infection, hema-
toma, and nerve damage [6, 7].

We present a case in which a patient presented with
symptoms of periprosthetic joint infection and hematoma.
Upon return to the operating room for hematoma extrac-
tion, no overt signs of joint infection were identified, but a
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pseudoaneurysm was discovered. The patient initially recov-
ered without complication after repair of the pseudoaneu-
rysm and removal of the hematoma and bone fragment.
Six weeks following this surgery, the patient developed a
subsequent periprosthetic joint infection requiring a double
debridement, antibiotics, and implant retention (DAIR)
hip revision [8]. Our case demonstrates the importance of
considering a pseudoaneurysm in the setting of hematoma
and periprosthetic joint infection.

2. Case

We present a 69-year-old male with a past medical his-
tory of atrial fibrillation with rapid ventricular rate and
chronic opioid use. The patient’s surgical history is nota-
ble for a slipped capital femoral epiphysis 56 years prior
with subsequent right THA, multiple dislocations, and
recurrent periprosthetic joint infection of the right hip.
This patient presented to the clinic in May 2019 with
right thigh pain with activity (Figure 1). A complete
blood count and hip aspiration revealed a positive alpha
defensin, positive Streptococcus bovis culture, elevated
erythrocyte sedimentation rate (ESR) of 40mm/hour,
and elevated C-reactive protein (CRP) of 39mg/L. The
patient was referred to gastroenterology for possible colo-
rectal cancer. Following this workup, the patient under-
went a two-stage debridement with antibiotic spacer
placement to treat the infected right hip joint. The first
stage was performed in October 2019 (Figure 2). The
patient was discharged to a skilled nursing facility seven
days after the operations with a hip abduction brace and
intravenous Ceftriaxone for six weeks. Three months
later, resolution of the infection was confirmed with neg-
ative imaging findings, ESR of 17mm/hour, CRP of
7.8mg/L, synovial cell count of 852, negative leukocyte
esterase, negative alpha defensins, and negative bacterial
cultures (Figure 3). The second stage revision was per-
formed in January 2020, and the patient was discharge
home in 4 days after the operation with a stable hemoglo-
bin after an uneventful hospital course (Figure 4).

Two weeks following the second stage, the patient pre-
sented to an outside facility with uncontrolled atrial fibrilla-
tion with rapid ventricular response and a sudden drop in
hemoglobin to <7.0. The patient was transfused with 5 units
of packed red blood cells, and his hemoglobin stabilized.
Blood cultures were negative, and the orthopedic consultant
had no concern for wound dehiscence or surgical site infec-
tion but noted mild acute swelling in the thigh. The patient
was placed on prophylactic vancomycin and cefepime, and
he was transferred to our institution upon stabilization of
hemoglobin and resolution of atrial fibrillation.

Upon physical examination, severe swelling was noted of
the right thigh. The patient’s ESR and CRP levels were ele-
vated at 45mm/hour and 123mg/L, respectively. Although
ESR and CRP are of limited utility in the immediate postop-
erative period, given the patients history of recurrent infec-
tion, the authors had an elevated suspicion for possible
reinfection. A computed tomography (CT) scan revealed a
large hematoma 11.5 cm anteroposterior× 11 cm mediolater-

al× 33 cm craniocaudal on the lateral thigh (Figure 5). Two
days later, the patient returned to the operating room for
hematoma evacuation with irrigation and debridement. Dur-
ing hematoma evacuation, a large 3 cm× 5 cm× 3 cm pulsatile
mass was found at the posterolateral aspect of the implant
bone interface of the proximal femur (Figures 6 and 7). A vas-
cular surgeon was consulted intraoperatively to assess and
repair what was deemed intraoperatively as a pseudoaneu-
rysm. Additionally, a sharp bone fragment (Figure 8) was
found in close proximity to the pseudoaneurysm. This was
removed at the time of the surgery. Postoperatively, the
patient was given 30mg daily subcutaneous Lovenox for
three weeks based on the postoperative anticoagulation
recommendations of the vascular surgery team, and he
was made toe-touch weight bearing in an abduction brace.
Standard antibiotics were administered for 24 hours post-
operatively. The patient was discharged home on postoper-
ative day 4 with two weeks of oral antibiotics.

Figure 1: Preoperative anteroposterior X-ray of the right hip.
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At the patient’s six-week postoperative visit following
hematoma evacuation and pseudoaneurysm repair, the
patient reported wound drainage and was subsequently
found to have a recurrent periprosthetic joint infection of
the right hip and underwent another a double DAIR proce-
dure [8]. The patient is now on chronic antibiotic suppres-
sion and continues to suffer from right hip pain after these
multiple revisions, necessitating the use of a walker and
medical treatment for his chronic pain.

3. Discussion

Pseudoaneurysm formation following THA is a rare com-
plication [9]. Although rare, it is more common in the

revision setting when compared to the primary THA set-
ting [10]. Most reported cases have a similar presentation
of a quiescent period of several weeks up to 15 years
followed by sudden onset of pain, swelling of the thigh,

Figure 3: Anteroposterior X-ray of the right hip after reimplantation
before fixation.

Figure 2: Anteroposterior X-ray of the right hip with antibiotic
spacers.
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significant drop in hemoglobin, and cardiac instability
[11]. Cement spicules and errant retractor placement are
the most common reported causes of pseudoaneurysms
in THA [12, 13].

A literature review performed by Pecoraro et al., exam-
ining 15 cases of deep femoral artery pseudoaneurysms in
the setting of THA, revealed one case from a bone frag-
ment and one case from a cement fragment that migrated
from the acetabular component [11]. In our case study,
we believe the pseudoaneurysm formation was likely a
result of the sharp bone fragment discovered upon surgical
excision of the hematoma (Figure 4 with arrow pointing to
bone fragment) as this sharp fragment that likely resulted
in injury to the blood vessel wall and subsequent aneurysm
formation [5].

As vascular injury can result in serious complications,
such as amputation, prosthetic joint infection (as seen on
this case), shock, and mortality; early recognition with
subsequent endovascular procedures is crucial for optimal
outcomes for patients with a pseudoaneurysm [14, 15].
Distinguishing between a pseudoaneurysm and other
more prevalent THA complications is challenging, as their
clinical manifestations are shared by other common THA
complications, such as periprosthetic joint infection,
hematoma, and compartment syndrome. Furthermore,
diagnosis is difficult as pseudoaneurysms are often located
deep in the thigh and present with intact distal pulses
making physical examination unreliable. Additionally,
the infrequency of vascular complications during THA
may make their diagnosis and treatment even more chal-
lenging [3, 16].

If a pseudoaneurysm is suspected, the authors recom-
mend first line diagnostic imaging with ultrasound (US).
This is a non-invasive, inexpensive, sensitive screening tool
that can be used to visualize the vasculature of deep soft tis-
sues. Duplex US has a sensitivity as high as 94% for the
diagnosis of pseudoaneurysm [17]. US also decreases expo-
sure to ionizing radiation and contrast dyes. Diagnostic
challenges with US are operator dependent. If the US is
inconclusive, a CT angiography should be obtained to rule
out a pseudoaneurysm. CT angiography is the gold stan-
dard for pseudoaneurysm detection and is not operator

Figure 4: Anteroposterior X-ray of the right hip after reimplantation
with fixation.

Figure 5: Computed tomography scan for right thigh swelling, revealing
a 11.5 cm anteroposterior×11cm mediolateral×33cmcraniocaudal
hematoma.
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dependent. CT angiograms can be obtained in minutes and
have sensitivities as high as 95% with specificities as high as
100% [18, 19]. If a pseudoaneurysm is discovered, several
treatment options exist including observation, compression
therapy, endovascular interventions, and open repair. As
the pseudoaneurysm was discovered incidentally during
open surgery, we elected to perform an open aneurysm
repair under direct visualization using Prolene sutures,
which was without recurrence of pseudoaneurysm. Unfor-
tunately, the patient suffered from a subsequent peripros-
thetic infection six weeks after pseudoaneurysm removal
and hematoma evacuation. It is important to note that
hematoma has been found to be associated with peripros-
thetic joint infection [20]. Successful treatments of pseu-
doaneurysms are traditionally carried out by with
compression and/or thrombin injection. This approach
has the benefit of minimal patient discomfort, high efficacy,
and ability to use with anticoagulation. Reported success
rates are as high as 93–100% with low complication rates
[21, 22]. In patients who fail compression and US-guided
thrombin injection, endovascular stent grafts and coil
embolization may be used. Often this technique is inferior
in terms of outcomes and cost when compared to compres-

sion and thrombin injection, and may represent a good
option in patients who are not good candidates for open
surgery [23]. These treatment modalities are much less
invasive than open aneurysm repair but require pseudoan-
eurysm identification prior to open surgery. There are sev-
eral factors that play into choosing the best treatment
strategy for each patient. We recommend close communi-
cation with the vascular surgery team to arrive that the
appropriate treatment for each individual patient.

Although the risk of vascular injury from THA is low,
the mortality risk is high, with estimates reaching as high
as 44% [6]. We advise surgeons to exercise extreme caution
when treating patients with potential pseudoaneurysm for-
mation and to consult a vascular surgeon for treatment
when possible. In this case, the pseudoaneurysm was discov-
ered incidentally during a planned hematoma removal, and
repair was surgically indicated. In other cases where pseudo-
aneurysm is confirmed before an operation, informed con-
sent regarding the treatment options, complications, and
benefits should be obtained. Appropriate precautions during
surgery, prompt recognition, and effective treatment can
help reduce the mortality rate of pseudoaneurysm formation
in the future.

Figure 6: Pseudoaneurysm appreciated on the posterolateral aspect
of the femur. Figure 7: A close-up image of the pseudoaneurysm from Figure 6.

5Case Reports in Orthopedics



Conflicts of Interest

The author(s) declare(s) that they have no conflicts of interest.

References

[1] W. L. Healy, R. Iorio, A. J. Clair, V. D. Pellegrini, C. J. Della
Valle, and K. R. Berend, “Complications of total hip arthro-
plasty: standardized list, definitions, and stratification devel-
oped by The Hip Society,” Clinical Orthopaedics, vol. 474,
no. 2, pp. 357–364, 2016.

[2] H. Maradit Kremers, D. R. Larson, C. S. Crowson et al., “Prev-
alence of total hip and knee replacement in the United States,”
The Journal of Bone and Joint Surgery. American Volume,
vol. 97, no. 17, pp. 1386–1397, 2015.

[3] E. Avisar, M. H. Elvey, Y. Bar-Ziv, E. Tamir, and G. Agar,
“Severe vascular complications and intervention following
elective total hip and knee replacement: a 16-year retrospective
analysis,” Journal of Orthopaedics, vol. 12, no. 3, pp. 151–155,
2015.

[4] K. Harper, J. Iorio, and E. Balasubramanian, “Profunda
femoris pseudoaneurysm following total hip arthroplasty revi-
sion,” Case Reports in Orthopedics, vol. 2015, p. 5, 2015.

[5] M. Erschbamer, J. Den Hollander, D. Sauter, J. Erhardt,
L. Hechelhammer, and F. Külling, “Endovascular embolisation
is a successful and safe treatment for post-operative arterial
complications after total hip arthroplasty and revision sur-
gery,” International Orthopaedics, vol. 40, no. 8, pp. 1577–
1582, 2016.

[6] P. A. Slullitel, L. Llano, C. García-Ávila et al., “Unaddressed
arterial injuries in revision total hip arthroplasty: mortality
outcomes of a low-prevalence complication,” International
Orthopaedics, vol. 44, no. 1, pp. 23–29, 2020.

[7] N. T. Ting and C. J. Della Valle, “Diagnosis of periprosthetic
joint infection—an algorithm-based approach,” The Journal
of Arthroplasty, vol. 32, no. 7, pp. 2047–2050, 2017.

[8] K. S. McQuivey, J. Bingham, A. Chung et al., “The double
DAIR: a 2-stage debridement with prosthesis-retention proto-
col for acute periprosthetic joint infections,” JBJS Essential Sur-
gical Techniques, vol. 11, no. 1, article e19, 2021.

[9] J. Garrido-Gómez, M. N. Garrido-Gómez, M. A. Arrabal-Polo,
F. Garrido-Pareja, and J. P. Linares-Palomino, “Iatrogenic false
aneurysms. A rare complication of hip surgery,” Hip Interna-
tional, vol. 22, no. 4, pp. 397–402, 2012.

[10] M. Nozawa, M. Irimoto, K. Maezawa, T. Hirose, K. Shitoto,
and H. Kurosawa, “False aneurysm of the profunda femoris
artery after total hip arthroplasty,” The Journal of Arthroplasty,
vol. 15, no. 5, pp. 671–674, 2000.

[11] F. Pecoraro, E. Dinoto, U. M. Bracale, G. Badalamenti,
A. Farina, and G. Bajardi, “Symptomatic deep femoral artery
pseudoaneurysm endovascular exclusion. Case report and lit-
erature review,” Annals of Vascular Surgery, vol. 42,
pp. 303.e5–303.e9, 2017.

[12] J. P. H Rue, N. Inou, and M. A Mont, “Current overview of
neurovascular structures in hip arthroplasty: anatomy, preop-
erative evaluation, approaches, and operative techniques to
avoid complications,” Orthopedics, vol. 27, no. 1, pp. 73–81,
2004.

[13] C. M. Bach, I. Steingruber, C. Wimmer, M. Ogon, and
B. Frischhut, “False aneurysm 14 years after total hip arthro-
plasty,” The Journal of Arthroplasty, vol. 15, no. 4, pp. 535–
5 3 8, A c c e s s e d M a r c h 2 9 , 2 0 2 0 . h t t p s : / / w ww
.arthroplastyjournal.org/article/S0883-5403(00)48604-3/
fulltext.

[14] D. Proschek, P. Proschek, K. Hochmuth, J. O. Balzer, M. G.
Mack, and T. J. Vogl, “False aneurysm of the left femoral artery
and thrombosis of the left femoral vein after total hip arthro-
plasty,” Archives of Orthopaedic and Trauma Surgery,
vol. 126, no. 7, pp. 493–497, 2006.

[15] T. H. Mallory, S. L. Jaffe, and R. W. Eberle, “False aneurysm of the
common femoral artery after total hip arthroplasty. A case report,”
Clinical Orthopaedics, vol. 338, no. 338, pp. 105–108, 1997.

[16] K. D. Calligaro, M. J. Dougherty, S. Ryan, and R. E. Booth,
“Acute arterial complications associated with total hip and
knee arthroplasty,” Journal of Vascular Surgery, vol. 38,
no. 6, pp. 1170–1175, 2003.

[17] B. F. Coughlin and D. M. Paushter, “Peripheral pseudoaneur-
ysms: evaluation with duplex US,” Radiology, vol. 168, no. 2,
pp. 339–342, 1988.

[18] J. A. Soto, F. Munera, N. Cardoso, O. Guarin, and S. Medina,
“Diagnostic performance of helical CT angiography in
trauma,” Journal of Computer Assisted Tomography, vol. 23,
no. 2, pp. 188–196, 1999, Accessed August 30, 2022. https://
journals.lww.com/jcat/Abstract/1999/03000/Diagnostic_
Performance_of_Helical_CT_Angiography.5.aspx.

[19] J. A. Soto, F. Múnera, C. Morales et al., “Focal arterial injuries
of the proximal extremities: helical CT arteriography as the
initial method of diagnosis,” Radiology, vol. 218, no. 1,
pp. 188–194, 2001.

Figure 8: A bone fragment found in close proximity to the pseudoaneurysm.

6 Case Reports in Orthopedics

https://www.arthroplastyjournal.org/article/S0883-5403(00)48604-3/fulltext
https://www.arthroplastyjournal.org/article/S0883-5403(00)48604-3/fulltext
https://www.arthroplastyjournal.org/article/S0883-5403(00)48604-3/fulltext
https://journals.lww.com/jcat/Abstract/1999/03000/Diagnostic_Performance_of_Helical_CT_Angiography.5.aspx
https://journals.lww.com/jcat/Abstract/1999/03000/Diagnostic_Performance_of_Helical_CT_Angiography.5.aspx
https://journals.lww.com/jcat/Abstract/1999/03000/Diagnostic_Performance_of_Helical_CT_Angiography.5.aspx


[20] E. F. Berbari, A. D. Hanssen, M. C. Duffy et al., “Risk factors
for prosthetic joint infection: case-control study,” Clinical
Infectious Diseases, vol. 27, no. 5, pp. 1247–1254, 1998.

[21] K. J. Shah, D. R. Halaharvi, R. W. Franz, and J. Jenkins II,
“Treatment of iatrogenic pseudoaneurysms using ultrasound-
guided thrombin injection over a 5-year period,” International
Journal of Angiology, vol. 20, no. 4, pp. 235–242, 2011.

[22] P. A. Stone, J. E. Campbell, and A. F. AbuRahma, “Femoral
pseudoaneurysms after percutaneous access,” Journal of Vas-
cular Surgery, vol. 60, no. 5, pp. 1359–1366, 2014.

[23] J. C. Henry and R. W. Franz, “Pseudoaneurysms of the periph-
eral arteries,” International Journal of Angiology, vol. 28, no. 1,
pp. 20–24, 2019.

7Case Reports in Orthopedics


	Pseudoaneurysm following Two-Stage Hip Revision with Fasciotomy
	1. Introduction
	2. Case
	3. Discussion
	Conflicts of Interest



