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Abstract

Background A ruptured thoracoabdominal aortic aneurysm (rTAAA) represents a considerable challenge for
surgeons. To date, endovascular procedures have not been able to completely replace open repair when debranching

is required.

Case presentation A 73-year-old man was admitted to our hospital after complaining of left lateral abdominal pain.
Enhanced computed tomography revealed a left retroperitoneal hematoma and a large, ruptured Crawford type
IVTAAA. We first performed emergency resuscitative surgery to close the lacerated foramen. A graft replacement
was performed 1 month after the initial surgery when the patient had stabilized. At 5 years postoperatively, neither
occlusion nor anastomotic pseudoaneurysm was noted on computed tomography.

Conclusions We provide an update on the perioperative management of patients undergoing open rTAAA repair.
This procedure can be considered to ensure complete repair of an rTAAA.
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Background

Open repair of thoracoabdominal aortic aneurysms
(TAAA) is associated with a high mortality rate and is a
major challenge for surgeons. In a report by Coselli et al.
of 3309 open thoracoabdominal surgeries, postoperative
mortality was 7.5% [1]. A national survey by the Japa-
nese Association for Thoracic Surgery in 2014 reported
that among 633 cases, 10.7% of hospital deaths were due
to open thoracoabdominal surgery [2]. Aortic rupture
represents the most lethal surgical challenge. Operative
mortality ranges from 17 to 67% for ruptured TAAA
(rTAAA), depending on whether the rupture is contained
or free [3-8]. Almost all endovascular procedures have
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limitations. Therefore, open surgery remains the stan-
dard intervention for rTAAA. We report our experience
with a staged repair of a ruptured type IV TAAA.

Case presentation

A 73-year-old man presented on foot and was admitted
to our hospital with complaints of left lateral abdominal
pain. Enhanced computed tomography (CT) revealed
a left retroperitoneal hematoma and a large, ruptured
Crawford type IV TAAA. The aneurysm was 80 mm
in diameter. Furthermore, a tear in the left renal artery
resulted from a ruptured aneurysm in the anterior wall
(Fig. 1). The CT showed a heavily calcified visceral and
infrarenal aorta, and the aneurysm was localized to the
visceral segment, suggesting a mycotic penetrating ath-
erosclerotic ulcer. The patient had not taken antibiotics.
The preoperative evaluation revealed renal dysfunction
(serum creatine, 1.21 mg/dL; estimated glomerular filtra-
tion rate, 46 mL/min) and no other comorbidities.
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Fig. 1 Preoperative CT. A and B: Preoperative computed tomography (CT) shows a ruptured thoracoabdominal aortic aneurysm (rTAAA) and the left
renal artery arising from the thoracoabdominal aortic aneurysm (TAAA). C: The patient had a ruptured thoracoabdominal aortic aneurysm with a massive

retroperitoneal hematoma

The patient’s level of consciousness suddenly deterio-
rated and his systolic blood pressure fell to 50 mmHg.
Therefore, we performed endotracheal intubation and
rushed the patient to the operating room. We chose open
emergency surgery owing to uncontrollable hemorrhage,
and we initially considered graft placement. A left thora-
coabdominal incision is the standard approach; however,
the patient’s hemodynamic status was exceedingly unsta-
ble. We expected this procedure, including arranging the
operative position, to require more time than median
laparotomy. Controlling the hemorrhage and stabilizing
vital signs were of primary importance.

The patient was brought to a hybrid operating room
and an occlusion balloon was inserted from the right
femoral artery through the abdominal aorta under the
diaphragmatic level. A median abdominal incision was
made and intra-abdominal bleeding was observed. Even
with balloon occlusion, bleeding was difficult to control
and the surgical field was difficult to secure. Heparin was
not administered. During dissection of the anterior wall
of the aneurysm, bleeding was observed from the per-
foration, and without manual hemostasis, the patient’s
blood pressure decreased to an undetectable level. The
position of the central balloon occlusion was guided just
above the aneurysm, and the rupture tear site was closed
using 7 needles with 4—0 nonabsorbable monofilament,
reinforced by pledget stitches (Bard polytetrafluoro-
ethylene) to secure the operative field. This allowed the
release of balloon occlusion, and the systolic blood pres-
sure increased to 80 mmHg. Dissecting the proximal site
of the aneurysm was impossible owing to the likelihood
of hemorrhage. We considered open and patch closure of
the aneurysm rupture site under balloon occlusion; how-
ever, considering the difficulty of maintaining an opera-
tive field and the risk of occluding the left renal artery, we

elected to close the perforation site only and instead per-
form a 2-stage graft replacement after life salvage (Fig. 2).
Intraoperative findings revealed no evidence of infectious
aneurysm or pseudoaneurysm.

Because the aneurysm remained after the first surgery,
the patient’s blood pressure was strictly controlled using
medication. He remained hospitalized until the second
surgery, ensuring urgent treatment if the aneurysm rup-
tured in the interim. Hemoglobin level and hematocrit
were frequently measured (more than 3 days per week)
and the TAAA was evaluated by CT once weekly. Stabi-
lization of the patient’s condition required a full month,
and the second surgery was then performed. He had no
cardiac dysfunction (ejection fraction: 84%) or coronary
artery disease according to the preoperative examination.

Under general anesthesia, the patient was placed in the
left lateral position and a spiral skin incision was made.
The aneurysm was approached by a left lateral thoracot-
omy through the seventh intercostal space, a diaphragm
incision, and a pararectal approach. Severe adhesions
were observed along the descending aorta from the celiac
artery to the terminal abdominal aorta. A partial car-
diopulmonary bypass was established by cannulation of
the left femoral artery and vein. The descending aorta
was cross-clamped under the diaphragm proximally
and the left common iliac artery was controlled distally.
The aneurysm was opened and the terminal aorta was
clamped using an occlusion balloon. The thoracoabdomi-
nal aorta was replaced with the abdominal aorta under
the celiac trunk immediately proximal to the aortic bifur-
cation. The superior mesenteric artery and the bilateral
renal arteries were reconstructed with the interposition
of a Carrel patch from small graft branches (24-mm Gel-
weave Coselli Thoracoabdominal Graft; Terumo Medical
Corporation, Tokyo, Japan).
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Fig. 3 Computed tomography (CT) (5 years) after the second operation
shows no pseudoaneurysm of the anastomosis. However, the graft to the
left renal artery was occluded

Weaning from cardiopulmonary bypass and postopera-
tive recovery were uneventful. The patient was removed
from the intensive care unit on postoperative day 7. On
postoperative day 12, CT revealed no anastomotic pseu-
doaneurysm, and the graft to the left renal artery was
occluded (Fig. 3). The patient was discharged from our

hospital on postoperative day 22. A recent follow-up CT
scan, 5 years postoperatively, revealed no occlusion or
anastomotic pseudoaneurysm.

Discussion and conclusions

In a previous study, the postoperative mortality rate
of rTAAA ranged from 40 to 70%, with no evidence of
improvement in contemporary practice. More than half
of these patients died within the first 24 h postoperatively
[9]. The efficacy of rTAAA endovascular stent grafting
has been documented in some case reports and small
series reports [10-13]. These reports suggest that the
incorporation of endovascular techniques may improve
the otherwise excessive mortality rate that accompanies
open surgical repair of rTAAA [9]. Hybrid therapy is also
considered; however, it takes time for rupture to occur,
and if an extravascular hematoma cannot be confirmed
by CT scan, the results are poor, as shock is not indicated
[14].

Published results from high-volume centers suggest
that the reference standard method of treatment for
all TAAAs is open surgery [15]. We agree that this is a
particularly good option for type IV aneurysms in fit
patients. Kondo et al. reported the successful replace-
ment of a thoracoabdominal aortic graft after endovas-
cular abdominal aneurysm repair for a ruptured infected
aneurysm [16]. However, in our case, we were unable to
opt for endovascular repair due to uncontrollable hemor-
rhage. In addition, an aortic cross-clamp was impossible
because the left renal artery originated from the aneu-
rysmal wall, and the aneurysm ruptured in the anterior
wall, resulting in persistent retroperitoneal bleeding.
Anatomically, graft replacement under cardiopulmonary
bypass was necessary but not possible due to unstable
hemodynamic status. Therefore, we performed the sur-
gical intervention in two stages. First, emergency resus-
citative surgery was performed with the primary goal of
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closing the lacerated foramen. This was followed by graft
replacement 1 month later.

Unlike radical treatment, the disadvantages of this
treatment were that the aneurysm remained, and that
time had to pass for the patient to be stable enough for
the second surgery, which represents a calculated risk.
Our patient was kept hospitalized, and we were always
prepared for a rapid response in case of re-rupture.
Another disadvantage is that adhesions can form before
secondary surgery. In the present case, severe adhe-
sion was observed around the abdominal aorta on the
peripheral side of the aneurysm, and dissection of the
adhesion was difficult. Therefore, the peripheral side was
clamped with a balloon and a peripheral anastomosis was
performed.

Although our strategy in this case differs from that of
general practice and guidelines, we believe that the use of
a hybrid operating room was effective. A well-equipped
hybrid operating room combines the capability of a tra-
ditional operating room with a wide array of devices and
tools. This allows surgeons to perform various proce-
dures and complex surgeries. A single-center retrospec-
tive review [17] of unstable ruptured abdominal aortic
aneurysms comparing open conventional cross-clamping
and endovascular balloon occlusion in a hybrid operating
room reduced intraoperative mortality from 43 to 19%.
However, a limitation of the hybrid operating room is the
technical complexity requiring integration and coordina-
tion between different systems, such as surgical equip-
ment, imaging modalities, and installation of specialized
technology.

We report the successful management of an rTAAA
in two stages, with an interval of 1 month. The initial
open emergency procedure involved the closure of the
ruptured site to stabilize hemodynamic status. The sec-
ond procedure, a definitive open surgery that involved
graft replacement, was performed 1 month later. This
two-stage procedure can be considered as a method to
ensure complete repair of an rTAAA with a lower risk of
mortality.
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cT Computed tomography
ITAAA  Ruptured thoracoabdominal aortic aneurysm

Acknowledgements
Not applicable.

Author contributions
AT wrote the all manuscript and text and prepared all figures. All authors
reviewed the manuscript.

Funding
No specific funding was allocated to this case study or for its publication.

Data availability
Data sharing is not applicable for this article, as no new data was created or
analyzed in this case report.

Page 4 of 5

Declarations

Ethics approval

The case report was presented to the Ethical Committee of Saitama Medical
University International Medical Center, and has been recognized as exempt
from ethical review.

Consent to participate and for publication

Written informed consent was obtained from the patient for the publication
of this case report and its accompanying images. A copy of the written
consent is available for review upon request.

Competing interests
The authors declare no competing interests.

Received: 7 September 2023 / Accepted: 27 March 2024
Published online: 15 April 2024

References

1. Coselli JS, LeMaire SA, Preventza O, de la Cruz KI, Cooley DA, Price MD, et
al. Outcomes of 3309 thoracoabdominal aortic aneurysm repairs. J Thorac
Cardiovasc Surg. 2016;151:1323-37.

2. Masuda M, Okumura M, Doki Y, Endo S, Hirata Y, Kobayashi J, Committee for
Scientific Affairs JATS. Thoracic and cardiovascular surgery in Japan during
2014: annual report by the Japanese Association for thoracic surgery. Gen
Thorac Cardiovasc Surg. 2016;64:665-97.

3. Bradbury AW, Bulstrode NW, Gilling-Smith G, Mansfield AO, Wolfe JH. Repair
of ruptured thoracoabdominal aortic aneurysm is worthwhile in selected
cases. Eur J Vasc Endovasc Surg. 1999;17:160-5.

4. Velazquez OC, Bavaria JE, Pochettino A. Emergency repair of thoracoab-
dominal aortic aneurysms with immediate presentation. J Vasc Surg.
1999;30:996-1003.

5. Cambria RP, Clouse WD, Davison JK, Dunn PF, Corey M, Dorer D. Thoracoab-
dominal aneurysm repair: results with 337 operations performed over a
15-year interval. Ann Surg. 2002,236:471-9.

6. Cina CS, Lagana A, Bruin G, Ricci C, Doobay B, Tittley J, et al. Thoracoabdomi-
nal aortic aneurysm repair: a prospective cohort study of 121 cases. Ann Vasc
Surg. 2002;16:631-8.

7. Lewis ME, Ranasinghe AM, Revell MP, Bonser RS. Surgical repair of ruptured
thoracic and thoracoabdominal aortic aneurysms. Br J Surg. 2002,89:442-5.

8. Lemaire SA, Rice DC, Schmittling ZC, Coselli JS. Emergency surgery for
thoracoabdominal aortic aneurysms with acute presentation. J Vasc Surg.
2002;35:1171-8.

9. Cowan JA Jr, Dimick JB, Wainess RM, Henke PK, Stanley JC, Upchurch GR Jr.
Ruptured thoracoabdominal aortic aneurysm treatment in the United States:
1988 to 1998. J Vasc Surg. 2003;38:319-22.

10.  Chuter TA, Gordon RL, Reilly LM, Goodman JD, Messina LM. An endovascu-
lar system for thoracoabdominal aortic aneurysm repair. J Endovasc Ther.
2001,;8:25-33.

11. Doss M, Martens S, Hemmer W. Emergency endovascular interventions
for ruptured thoracic and abdominal aortic aneurysms. Am Heart J.
2002;144:544-8.

12. Morgan R, Loosemore T, Belli AM. Endovascular repair of contained rupture of
the thoracic aorta. Cardiovasc Intervent Radiol. 2002;25:291-4.

13.  Alric P, Berthet JP, Branchereau P, Veerapen R, Marty-Ané CH. Endovascular
repair for acute rupture of the descending thoracic aorta. J Endovasc Ther.
2002,9(suppl 2):1151-9.

14.  Gkremoutis A, Schmandra T, Meyn M, Schmitz-Rixen T, Keese M. Hybrid
approach to emergent and urgent treatment of complex thoracoabdominal
aortic pathology. Eur J Vasc Endovasc Surg. 2014;48:407e413.

15. Johns N, Jamieson RW, Ceresa C, Moores C, Nimmo AF, Falah O, et al.
Contemporary outcomes of open repair of thoracoabdominal aneurysm in
young patients. J Cardiothorac Surg. 2014;9:195-202.

16. Kondo N, Tamura K, Sakaguchi T, Chikazawa G, Yoshitaka H. Replacement of
the thoracoabdominal aorta after endovascular abdominal aneurysm repair
for ruptured infected aneurysm: a case report. Ann Vasc Dis. 2017;10:63-5.



Takazawa et al. Journal of Cardiothoracic Surgery (2024) 19:212 Page 5 of 5

17. Raux M, Marzelle J, Kobeiter H, Dhonneur G, Allaire E, Cochennec F, et al. . ,
Endovascular balloon occlusion is associated with reduced intraoperative quHSher s Note ) ) ) .
mortality of unstable patients with ruptured abdominal aortic aneurysm but Springer Nature remains neutral with regard to jurisdictional claims in
fails to improve other outcomes. J Vasc Surg. 2015;61:304-8. published maps and institutional affiliations.



	﻿Staged repair of a ruptured thoracoabdominal aortic aneurysm: a case report
	﻿Abstract
	﻿Background
	﻿Case presentation
	﻿Discussion and conclusions
	﻿References


