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Introduction and importance: Despite the increasing number of liver and kidney transplants, the number of pa-
tients awaiting for a proper donor is still exceeding. Therefore, the preservation of donor organs is critically
advocated.

Case presentation: Herein, we presented a successful liver and kidney transplant from a brain-dead donor who was
found preoperatively to have simultaneous aortic dissection and intramural hematoma and additionally devel-
oped left subclavian artery dissection and perforation, which was noticed following sternotomy.

Clinical discussion: This case experience highlights the key role of cardiac surgeons in preserving visceral organs
by rapid repair of the dissection and perforation sites of the aorta and its branches which culminate in lifesaving
organ donation.

Conclusion: This case report introduces the first case of a successful; liver and kidneys transplant in a patient with

concurrent aortic dissection and subclavian artery rupture which served as a lifesaving donor.

1. Introduction

Organ transplantation has been used as a fairly new treatment
method to replace organs from a brain-dead donor to a recipient in need
of those organs [1]. The most commonly transplanted organs are kid-
neys and liver, respectively [2]; 244,000 patients were alive with a
viable transplanted kidney in 2019 but 101,337 adult patients were still
waiting for kidney transplants at the end of 2019 [3]. In addition,
considering the liver transplant, 8425 patients received a liver graft in
2020 nevertheless, 12,261 patients were added to the waiting list [4].
These statistics demonstrated that although the number of these two
organs procurement enhanced, the number of patients awaiting kidney
and liver donors exceeded yet. Consequently, it is crucial to protect the
patients with brain death who are potentially appropriate candidates for
organ donation till the process of organ transplantation [5]. In this case
report, we presented a novel case of a successful liver and kidneys
retrieval from a brain-dead patient who was incidentally found to have
an extensive progressive aortic dissection and left subclavian artery
rupture and then emphasized the reason for our success in the

management of this transplantation with a review of the recent available
medical literature. No identifiable information was disclosed in writing
this article; however, written consent was obtained from the patient's
family. We composed this report in accordance with SCARE guideline
2022 [6].

2. Case report

A 54-year-old Iranian man with a past medical history of hyperten-
sion developed brain death following massive intracranial and intra-
ventricular hemorrhage (ICH and IVH) in another hospital. Considering
his brain death, a proposition of organ donation was made and after the
acquisition of informed consent by the coordinator, he became a po-
tential donor for abdominal solid organ transplantation. Accordingly, he
was transferred to our center at Rasool Akram general hospital, Tehran,
Iran for organ procurement. Upon admission, his brain death was
confirmed with a deep unresponsive comatose state, absent brainstem
reflexes, positive apnea test, negative atropine test, and electroenceph-
alography (EEG) findings in favor of electrocerebral inactivity. In the
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interim, further evaluation with chest CT scan with the aim of exclusion
of COVID-19 lung involvement was suspicious of aortic abnormalities.
CT angiography of the chest and abdomen exhibited circumferential
intramural hematoma (IMH) of the aorta and extensive Stanford type B
aortic dissection (TBAD) to the extent of the aortic bifurcation (Fig. 1).
Given these findings, the patient was transferred to the operating room
(OR) emergently, and cardiac and transplant surgeons were at OR
concurrently. During preparation for surgery, the pre-arrest signs were
noticed in the patient. The midline sternotomy was performed while the
coordination team maintained the hemodynamic stability of the patient.
Upon sternotomy, decompensation of aortic dissection with rupture of
the left subclavian artery and subsequent left hemithorax hematoma
were encountered (Video-1). The aortic arch was exposed and made free
from adjacent tissues including innominate vein and areolar fat pads, the
subclavian artery perforation site was repaired with prolene sutures
rapidly to impede further blood loss and preservation of the patient's
blood pressure. Thereafter, the false lumen of dissection was confined
via tucking and sewing intima to media to prevent its propagation. In
addition, midline laparotomy was done simultaneously by the trans-
plant surgeon, cannulation of the abdominal aorta was performed
following systemic heparinization and preservation solution was
instilled into the liver and kidneys. Fortunately, visceral organs were
perfused by true lumens of the abdominal aorta and its visceral
branches. Thus, liver and kidneys harvesting was done and then trans-
planted to recipients. There were no vascular complications in trans-
plantation and organs were viable in the recipient bodies. In follow-up of
the recipients, they were doing well without evidence of organ rejection
in 1 year after transplantation.

3. Discussion

Acute aortic syndrome (AAS) comprising aortic dissection and IMH is
a commonly misdiagnosed life-threatening circumstance and one of the
catastrophic complications of acute TBAD is aortic rupture with massive
left hemothorax which is rare and leads to hemodynamic instability and
poor outcome [7,8].

In this case presentation, the donor was diagnosed with ongoing
TBAD and IMH incidentally. Although the preferred approach for the
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Fig. 1. A: Axial CTA of abdominal
cavity revealing false (Double cross
sign) and true (Asterisk sign) lumen of
descending aorta dissection with
contrast enhancement of true lumen.
B: Mediastinal window of the chest CT
scan depicts circumferential intramural
hematoma of the descending aorta (ar-
TOWS).

C: Reconstructed coronal view of the
CTA in arterial phase demonstrating
biluminal aortic contrast pattern (ar-
rowheads), terminating before the
aortic bifurcation.

management of complicated TBAD is thoracic endovascular aortic repair
(TEVAR) when it is compared with open surgical repair (OSR) particu-
larly while considering the short-term mortality [9-11]; in our case,
classic sternotomy was inevitable due to the transplantation procedure
which encompasses cold preservation solution placement in pleural
space and the requirement for dissecting diaphragm to release the liver
and the inferior vena cava.

Following sternotomy, the dissection and rupture of the subclavian
artery and successive left hemothorax were confronted. According to our
review of the literature, the perforation of the subclavian artery has
mostly iatrogenic or traumatic causes limited to the case reports
[12-14]; but in our case, it occurred secondary to retrograde propaga-
tion of aortic dissection which led to left subclavian artery dissection
and subsequent free wall rupture. Although the subclavian artery
rupture gave rise to the patient's hemodynamically instability and
increased further risk of organ procurement failure, the perforation site
was rapidly repaired.

However, there is another case in the literature of a successful liver
retrieval after acute aortic dissection [15]; to the best of our knowledge,
this is the first case of thriving liver and kidneys transplant with
concomitant aortic dissection and subclavian artery rupture which
served as a lifesaving donor.

The experience of this challenging case showed us that cardiac sur-
geons should be present at OR in similar cases, do sternotomy and
prevent the extent of dissection to impede visceral vessels from
becoming useless. Moreover, when the abdominal aorta is cannulated
and the liver and renal preservation solution is infused by a transplant
surgeon, the assistance of a cardiac surgeon can be favorable. Eventu-
ally, even though cardiopulmonary bypass was not required for our
patient, the cardiac surgeon should be available for possible need of
cardiopulmonary bypass. In this case, shifting the circulation to the
heart pump was deferred because the process of arterial cannulation in
cardiopulmonary bypass could assist the exacerbation of propagating
dissection when the arterial cannula is inserted in the false lumen of
dissecting aorta and increase blood flow in this lumen.
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4. Conclusion

In essence, we reported for the first time a successful hepatic and
renal transplantation from a donor with a complex manifestation of a
complicated aortic dissection, and this practical experience underscores
the prominent role of cardiac surgeons in preserving visceral organs by
rapid repair of the dissection and perforation sites of the aorta and its
branches which result in lifesaving organ donation.

Supplementary data to this article can be found online at https://doi.
0rg/10.1016/j.ijscr.2022.107526.
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