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ABSTRACT

Inferior vena cava (IVC) aneurysms are rare clinical entities with fewer than 80 cases
reported in the literature. Type I aneurysms involving the suprahepatic IVC present
significant surgical challenges due to their proximity to the right atrium and the frequent
necessity of cardiopulmonary bypass. We present the case of a 68-year-old female with
a symptomatic, enlarging 6-cm type I IVC aneurysm. The patient underwent successful
surgical resection and reconstruction using an interposition graft fashioned from a
tubularized bovine pericardial patch under cardiopulmonary bypass. The postoperative
course was unremarkable, and 6-month surveillance imaging confirmed graft patency
without recurrence. This report highlights the feasibility of surgical intervention for
symptomatic type I IVC aneurysms and describes a reconstructive technique using
biologic material.
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INTRODUCTION

Inferior vena cava (IVC) aneurysms are rare vascular
dilations that carry the potential for serious complications,
including hemorrhage, pulmonary embolism, and other
thromboembolic events.! As of 2026, only 76 cases have
been reported in the literature.? Given the rarity of this
condition, standardized management guidelines have not
been established. Here, we present a case of a symptomatic
type I IVC aneurysm managed surgically, with an
uncomplicated postoperative recovery, contributing to the
limited body of evidence guiding treatment decisions.

CASE REPORT

A 68-year-old female with a 2.5-year history of a
suprahepatic IVC aneurysm presented to the clinic after
imaging showed an increase in aneurysm size from 4.8
cm initially to 6 cm on serial axial imaging (Figure 1). She
presented with intermittent chest discomfort and anxiety
regarding her aneurysm. Her past medical history included
gastroesophageal reflux disease, obesity, obstructive sleep
apnea, asthma, and hypothyroidism. Current medications
included albuterol, levothyroxine, and amitriptyline.
Preoperative workup displayed normal heart function
with an ejection fraction of 70%. A complete blood count
and chemistry panel were within normal limits. This
case was reviewed by a multidisciplinary cardiovascular
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team, which determined that surgical management was
necessary due to the symptomatic presentation and
enlarged aneurysm size.

The patient was brought to the operating room and
placed under general anesthesia. A median sternotomy
and upper midline laparotomy were performed to provide
exposure of the thoracic and abdominal components of
the IVC. The pericardium was opened, and the superior
vena cava, right atrium, and IVC were mobilized. The
falciform ligament was divided, and the diaphragm was
incised to allow exposure of the retrohepatic IVC behind
the liver. After systemic heparinization, cardiopulmonary
bypass was initiated via cannulation of the distal ascending
aorta, superior vena cava, and right femoral vein. Following
aortic cross-clamping and cardioplegic arrest, the IVC
aneurysm was dissected and resected. Reconstruction of
the retrohepatic IVC was performed using an interposition
tube graft fashioned from a tubularized bovine pericardial
patch, which was anastomosed to the IVC and right atrial
junction with running 5-0 Prolene sutures (Figure 2). The
patient was weaned from cardiopulmonary bypass without
difficulty, and chest tubes were placed prior to closure.

Postoperatively, the patient was transferred to
the cardiovascular intensive care unit, intubated, and
successfully extubated that same day. Pain was managed
with patient-controlled analgesia, and she was started
on aggressive incentive spirometry. A clear liquid diet was
initiated on postoperative day 1, and she was transferred
to the floor the next day. At 1-month follow-up, the patient

Figure 1 Axial (A) and coronal (B) views of preoperative computerized tomographic venography showing suprahepatic inferior vena

cava aneurysm.
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Figure 2 Intraoperative images showing the surgical management of a type I inferior vena cava (IVC) aneurysm. (A) Suprahepatic IVC
exposure via median sternotomy and laparotomy IVC aneurysm dissection. (B) Replacement of resected IVC aneurysm with a tubularized

bovine pericardial patch. (C) Completed IVC reconstruction.

Figure 3 Postoperative computerized tomographic venography
showing patent inferior vena cava reconstruction with no residual
or recurrent aneurysm. RA: right atrium

had recovered well with full activity and no chest pain or
pertinent symptoms. A 6-month surveillance CT venogram
demonstrated a patent IVC graft with no residual or
recurrent aneurysm (Figure 3).

DISCUSSION

In this case, a type I IVC aneurysm was treated surgically
without postoperative complications. To the best of our
knowledge, this is the second reported case of surgically
managed type I IVC aneurysm in the literature to date.
IVC aneurysms have been classified into four types based
on anatomic location, as described by Gradman and
Steinberg: type I involves the suprahepatic IVC without
interruption; type Ilis associated with supra- or infrahepatic
IVC interruption; type III includes infrarenal aneurysms
without an associated venous anomaly; and type IV
includes miscellaneous presentations.! Thompson and
Lindenauer proposed an alternative classification based
on etiology, categorizing IVC aneurysms as congenital (I),
acquired (II), or secondary to an arteriovenous fistula (I1I).2
For the purposes of this report, we apply the Gradman and
Steinberg anatomic classification system.

Type ILinferior vena cava (IVC) aneurysms are technically
challenging to manage surgically due to proximity to
the heart and diaphragm and the need for a combined
sternotomy and median laparotomy with cardiopulmonary
bypass. Most reported cases have therefore been treated
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conservatively.” In the most recent comprehensive review
of IVC aneurysms published in 2021, only one case of
surgically managed type I IVC aneurysm was identified.*
In that case, the patient presented with abdominal pain
and a right hemothorax suspected to be secondary to
bleeding from the aneurysm, and she survived with an
uncomplicated postoperative course.” Four additional
reports of symptomatic type I IVC aneurysms were also
managed conservatively, typically with serial imaging
surveillance.*

Overall, there remains no clear consensus on the
management of IVC aneurysms. In contrast to type I
aneurysms, type II and type III aneurysms are more
frequently considered for active intervention rather than
surveillance due to the increased risk of thrombosis and
other complications.” Reported surgical intervention rates
reflect this tendency, with 4 of 13 type Il aneurysmsand 16
of 31 type III aneurysms undergoing resection.®’ In these
cases, indications for surgery most commonly included
symptomatic  presentation (including hemodynamic
instability) and large aneurysm size, both of which increase
the risk of rupture.

In the previously reported surgically managed type
I IVC aneurysm, the operation was performed through
a right thoracotomy with rib retraction, revealing an
aneurysm covered by the pericardium overlying the
diaphragm. Pericardial and diaphragmatic dissection
was performed to expose the lesion, followed by ligation
of collateral veins, excision of the aneurysmal mass, and
primary closure of the IVC supported with Teflon pledgets.®
Similar operative principles have been described in the
surgical management of other IVC aneurysm types. For
example, type III IVC aneurysms have been treated with
open resection via midline or rooftop laparotomy, followed
by excision of the aneurysm and closure of the neck
through lateral venorrhaphy or primary repair with 3-0
Prolene sutures.®? In another report, a hemodynamically
unstable patient with a type II IVC aneurysm underwent
emergent surgical excision with reconstruction of the IVC
using a vascular graft.” In our case, surgical management
consisted of a sternotomy with aneurysm resection and
IVC reconstruction using an interposition graft made
from a tubularized bovine pericardial patch. Overall, our
approach incorporated principles described in prior surgical
cases while adapting the repair to the patient’s anatomy,
particularly the need for interposition graft reconstruction
in the retrohepatic segment of the IVC.

Although type I IVC aneurysms are more often
asymptomatic and therefore managed conservatively, prior
literature supports surgical intervention in patients who are
hemodynamically unstable, symptomatic, or demonstrate
aneurysm progression on serial imaging.'® Our patient met
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several of these criteriq, including progressive enlargement
on interval imaging and persistent chest discomfort.
Therefore, despite the technical challenges associated
with the suprahepatic location typical of type I aneurysms,
surgical management was justified.

Importantly, management decisions should not be
determined solely by aneurysm classification. Rather, they
should be guided by individualized assessment of rupture
risk and clinical trajectory. We also deem a multidisciplinary
approach to be important given the rare nature of this
disease and absence of clear guidelines for management.
When high-risk features are present, the benefits of surgical
intervention may outweigh the inherent operative risks,
even in type I IVC aneurysmes.

CONCLUSION

IVC aneurysms vary in presentation based on their
anatomic classification, with management strategies
ranging from surveillance with serial imaging to surgical
intervention. Operative management is generally reserved
for symptomatic cases or those at high risk of rupture
and thromboembolic complications, most commonly in
type II and III aneurysms, while type I lesions are often
managed conservatively due to surgical complexity. This
case highlights the feasibility and safety of surgical repair
to mitigate the risk of rupture of a symptomatic, enlarging
type I IVC aneurysm.

COMPETING INTERESTS

Drs. Michael J. Reardon and Alan B Lumsden are members of
the editorial board of the Methodist DeBakey Cardiovascular
Journal, serving on a voluntary basis. The other authors
have no competing interests to declare.

AUTHOR AFFILIATIONS

Laasya Achanta, BSA ") orcid.org/0005-0000-9838-859X
Houston Methodist DeBakey Heart & Vascular Center, Houston,
Texas, USA; Baylor College of Medicine, Houston, Texas, USA
Bright Benfor, MD (2 orcid.org/0000-0001-6348-2834
Houston Methodist DeBakey Heart & Vascular Center, Houston,
Texas, USA

Dylan E. Brooks, MD (2 orcid.org/0000-0002-4726-0470
Houston Methodist DeBakey Heart & Vascular Center, Houston,
Texas, USA

Michael J. Reardon, MD () orcid.org/0000-0002-2880-6132
Houston Methodist DeBakey Heart & Vascular Center, Houston,
Texas, USA


https://orcid.org/0009-0000-9838-859X
https://orcid.org/0009-0000-9838-859X
https://orcid.org/0000-0001-6348-2834
https://orcid.org/0000-0001-6348-2834
https://orcid.org/0000-0002-4726-0470
https://orcid.org/0000-0002-4726-0470
https://orcid.org/0000-0002-2880-6132
https://orcid.org/0000-0002-2880-6132

Achanta et al. Methodist DeBakey Cardiovasc J doi: 10.14797/mdcvj.1841 52

Alan B. Lumsden, MD (1 orcid.org/0009-0005-9620-5274 Surg. 2010 Aug;24(6):823.e11-823.e14. doi: 10.1016/].
Houston Methodist DeBakey Heart & Vascular Center, Houston, (v5g.2010.02.019
Texas, USA . A A .
6. Augustin N, Meisner H, Sebening F. Combined membranous
obstruction and saccular aneurysm of the inferior vena
REFERENCES cava. Thorac Cardiovasc Surg. 1995 Aug;43(4):223-226. doi:
10.1055/s-2007-1013216
1. Montero-Baker MF, Branco BC, Leon LL, et al. Management 7. Momeni M, Momeni F. Ruptured inferior vena cava aneurysm
of inferior vena cava aneurysm. J Cardiovasc Surg in the setting of mural vascular malformation: a case report.
(Torino). 2015 Oct;56(5):769-774. doi: 10.23736/S0021- J Clin Ultrasound. 2019 Sep;47(7):423-425. doi: 10.1002/
9509.16.08456-X jcu.22708
2. SunK, Borruso L, Affan E, et al. Incidental aneurysm of the 8. Tadayon N, Kalantar-Motamedi SM, Zarrintan S, et al.
suprahepatic IVC. ANZ J Surg. 2025 Jul;95(7-8):1638-1639. Isolated inferior vena cava aneurysm: a case report. J
doi: 10.1111/ans.70158 Cardiovasc Thorac Res. 2019;11(1):72-74. doi: 10.15171/
3. Thompson NW, Lindenauer SM. Central venous aneurysms jevtr.2019.12
and arteriovenous fistulas. Ann Surg. 1969 Nov;170(5):852- 9. Machin M, Coupland A, Thapar A, et al. An inferior vena cava
856. doi: 10.1097/00000658-196911000-00018 aneurysm in a patient with Klippel-Trenaunay syndrome.
4. Wang M, Wang H, Liao B, et al. Treatment strategies Ann Vasc Surg. 2018 Jul;50:300.e1-300.€3. doi: 10.1016/].
for inferior vena cava aneurysms. J Vasc Surg Venous avsg.2018.01.092
Lymphat Disord. 2021 Nov;9(6):1588-1596. doi: 10.1016/j. 10. Kunkala M, Jenkins DH, McEachen J, et al. Nonoperative
jvsv.2021.03.017 management of traumatic suprahepatic inferior vena cava
5. Qaradaghi L, Imren VY, Ereren E, et al. Inferior vena cava pseudoaneurysms. J Vasc Surg. 2011 Dec;54(6 Suppl):80S-
aneurysm with hemothorax: rare presentation. Ann Vasc 82S. doi: 10.1016/}.jvs.2011.07.053

TO CITE THIS ARTICLE:
Achanta L, Benfor B, Brooks DE, Reardon MJ, Lumsden AB. Surgical Reconstruction of a Suprahepatic Inferior Vena Cava Aneurysm Using @
Tubularized Bovine Pericardial Patch. Methodist DeBakey Cardiovasc J. 2026;22(1):48-52. doi: 10.14797/mdcvj.1841

Submitted: 16 April 2026  Accepted: 23 June 2026  Published: 21 July 2026

COPYRIGHT:

© 2026 The Author(s). This is an open-access article distributed under the terms of the Attribution-NonCommercial 4.0 International
(CC BY-NC 4.0), which permits unrestricted use, distribution, and reproduction in any noncommercial medium, provided the original
author and source are credited. See https://creativecommons.org/licenses/by-nc/4.0/.

Methodist DeBakey Cardiovascular Journal is a peer-reviewed open access journal published by Houston Methodist DeBakey Heart &

Vascular Center.


https://doi.org/10.14797/mdcvj.1841
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0009-0005-9620-5274
https://orcid.org/0009-0005-9620-5274
https://doi.org/10.23736/S0021-9509.16.08456-X
https://doi.org/10.23736/S0021-9509.16.08456-X
https://doi.org/10.1111/ans.70158
https://doi.org/10.1097/00000658-196911000-00018
https://doi.org/10.1016/j.jvsv.2021.03.017
https://doi.org/10.1016/j.jvsv.2021.03.017
https://doi.org/10.1016/j.avsg.2010.02.019
https://doi.org/10.1016/j.avsg.2010.02.019
https://doi.org/10.1055/s-2007-1013216
https://doi.org/10.1002/jcu.22708
https://doi.org/10.1002/jcu.22708
https://doi.org/10.15171/jcvtr.2019.12
https://doi.org/10.15171/jcvtr.2019.12
https://doi.org/10.1016/j.avsg.2018.01.092
https://doi.org/10.1016/j.avsg.2018.01.092
https://doi.org/10.1016/j.jvs.2011.07.053

	﻿INTRODUCTION

	﻿CASE REPORT

	﻿DISCUSSION

	﻿CONCLUSION

	﻿COMPETING INTERESTS

	﻿﻿AUTHOR AFFILIATIONS

	﻿REFERENCES


