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 Case Report 

Single-Stage Surgical Treatment of Acute Type A 
Aortic Dissection and Blunt Abdominal Trauma: 
A Case Report

Tomoaki Taniguchi, MD, Koji Furukawa, MD, PhD, Hirohito Ishii, MD,  
Katsuya Kawagoe, MD, Shuhei Sakaguchi, MD, and Risa Meiri, MD

A 53-year-old man suddenly developed chest and back 
pain while driving, resulting in an accident. Computed 
tomography revealed acute type A aortic dissection with 
malperfusion of the left lower extremity, retroperitoneal 
extravasation, hematoma in the anterior mediastinum, and 
ascites in the rectovesical pouch. Exploratory laparotomy 
before aortic repair revealed intestinal perforation and retro-
peritoneal bleeding, which were repaired, and an ascending 
aortic replacement was performed. Visceral trauma with 
active bleeding should be treated with priority, even if the 
need for systemic heparinization accompanies acute type A 
aortic dissection during surgery for aortic dissection.
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Introduction
Acute type A aortic dissection (AAAD) is a life-threatening 
condition that can occur while driving. Patients with trau-
ma can have other organ injuries or malperfusions and 
fractures in addition to aortic disease that complicates sur-
gical treatment. Here, we present a case of nontraumatic 
AAAD that occurred while the patient was driving a car 
and a subsequent blunt abdominal trauma that required 

surgical intervention. The patient was successfully treated 
with single-stage surgery.

Case Report
A 53-year-old man suddenly started experiencing chest 
and back pain while driving, crashing into a utility pole.  
After systemic contrast-enhanced computed tomography 
(CT) revealed AAAD, the patient was transferred to our 
hospital for surgical treatment and intensive care. On 
arrival, the patient was conscious (Glasgow Coma Scale 
E4V5M6), had a pulse of 99 beats/min, and blood pressure 
of 115/57 mmHg, with no difference between the left and 
right upper extremities. The patient presented with lower 
abdominal pain without rebound tenderness, a pulseless 
left femoral artery, and a pale left lower extremity with-
out paralysis. Laboratory tests revealed an elevated white 
blood cell count (12,100/µL) and fibrinogen degradation 
product (184.3 µg/mL) and D-dimer (76.44 µg/mL) levels, 
while arterial blood gas tests revealed an elevated lactic 
acid level (4.0 mmol/L). A focused assessment with sonog-
raphy for trauma showed a small pericardial effusion and 
fluid collection in the rectovesical pouch.

Contrast-enhanced CT revealed AAAD extended from 
the aortic root to the left external iliac artery (Fig. 1A). 
The true lumen of the left common iliac artery caused dy-
namic obstruction owing to the expanded false lumen and 
malperfusion of the left lower extremity, with no other 
obvious organ malperfusion (Figs. 1B and 1C). A massive 
hemorrhage was observed in the anterior mediastinum 
(Fig. 1D), whereas another hemorrhage with extravasa-
tion was observed in the retroperitoneum, anterior to the 
left iliopsoas muscle at the level of the first sacral verte-
bra (Fig. 1C). Other findings included a right clavicular 
fracture, first lumbar vertebra compression fracture, and 
ascites in the rectovesical pouch (Fig. 1E). After discussion 
with cardiovascular surgeons, orthopedic surgeons, and 
the acute care surgery (ACS) team, we decided to perform 
exploratory laparotomy and subsequent aortic repair in a 
single-stage surgery.
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Surgery was initiated with the patient in a supine posi-
tion under general anesthesia. At the start of surgery, the 
activated clotting time (ACT) value was 128 seconds. 
During exploratory laparotomy, a perforation found in 
the ileum, 120 cm distal to the ligament of Treitz, was 
repaired by suturing with an absorbent thread (Fig. 2A). 
Furthermore, active bleeding was observed in retroperito-
neal Zones I and II, which was stopped by suturing with a 

monofilament thread (Fig. 2B). After temporary abdomi-
nal closure, median sternotomy revealed a massive hema-
toma in the anterior mediastinum without active bleeding, 
and hemostasis was achieved by ligating the thymic tissue. 
After intravenous bolus administration of unfractionated 
heparin (30 IU/kg), the ACT value reached 455 seconds. 
Cardiopulmonary bypass (CPB) was established by can-
nulating the left common iliac artery, right axillary artery, 

Fig. 1 Preoperative computed tomography. (A) Acute type A aortic dissection with entry into 
the ascending aorta. (B) The left common iliac artery’s malperfusion. (C) Expanded 
false lumen of the left common iliac artery (*) and retroperitoneal extravasation (↓). 
(D) Massive hemorrhage in the anterior mediastinum. (E) Ascites in the rectovesical 
pouch.

Fig. 2 Intraoperative findings and postoperative computed tomography (CT). (A) The ileum’s 
intestinal perforation. (B) Retroperitoneal bleeding in Zones I and II. (C) The left com-
mon iliac artery’s (↓) postoperative CT showed improved malperfusion.
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and superior and inferior vena cavae. We cannulated the 
left common femoral artery and perfused the left lower 
extremity using the side port of the CPB circuit because 
a malperfusion occurred in the left lower extremity. After 
initiating CPB, ventricular fibrillation occurred imme-
diately because of moderate aortic regurgitation; thus, 
cardiac arrest was achieved with antegrade cardioplegia 
and cross-clamping of the ascending aorta. We removed 
the dissected ascending aorta, including the entry, and 
replaced it with an aortic commissural resuspension upon 
circulatory arrest after the patient’s rectal temperature de-
creased to <25°C under antegrade selective cerebral per-
fusion. After restarting a spontaneous heartbeat, smooth 
weaning from CPB, and chest wound closure, a second 
abdominal examination revealed no missed injuries. The 
aortic cross-clamping, CPB time, and surgical times were 
126, 205, and 646 min, respectively.

The postoperative status was hemodynamically stable. 
The patient was extubated uneventfully on postoperative 
day 3, and enteral nutrition with glucose/oligosaccharide/
fiber was initiated on postoperative day 4. Right visual 
field constriction, hemiplegia, and dysarthria persisted 
immediately after extubating. Postoperative contrast-en-
hanced CT revealed acute cerebral infarction in the right 
occipital lobe. CT also showed improvement in the malp-
erfusion in the left lower extremity and no other abnormal 
findings (Fig. 2C). The patient’s symptoms improved after 
rehabilitation, he could walk independently, and the rest 
of his clinical course was uneventful without abdominal 
complications. The patient was transferred to another 
hospital for rehabilitation on postoperative day 43.

Discussion
Christian reported that natural diseases in drivers are re-
sponsible for 0.1% of traffic accidents and 24% of traffic 
deaths.1) In some studies, atherosclerosis coronary artery 
disease was reportedly the most common (77.8%–93%) 
cause of drivers’ death while driving, followed by 
cerebrovascular disease (3.3%–32.9%), aortic disease 
(4.1%–6.7%), bronchial asthma (4.7%), and pneumonia 
(2.7%).2–4)

Yoshizaki et al. reported on 11 patients treated for 
acute aortic dissection that occurred while driving motor 
vehicles. Among them, two had coronary malperfusion, 
three had cerebral malperfusion, and one had kidney and 
mesenteric malperfusion.5) They underwent revascular-
ization procedures, as necessary, in addition to central 
aortic repair. In this regard, there are some reports of the 
surgical treatment of AAAD with organ malperfusion 
that occurred while driving. However, few reports exist 
on single-stage surgical treatment of nontraumatic AAAD 
and traumatic organ injury caused by a traffic accident. 

This was an extremely rare case of AAAD that occurred 
while driving a car and caused malperfusion of the left 
lower extremity and subsequent blunt abdominal trauma, 
each requiring surgical intervention.

AAAD is a life-threatening disease that requires prompt 
surgical intervention, with an average operative mor-
tality rate of 20%–25%.6) In the surgical treatment of 
type A acute aortic dissection with other organ injuries 
or malperfusion, it is important to evaluate injury and 
malperfusion severity, except for the aortic dissection, to 
enable decision-making considering the patient’s general 
condition. Accordingly, it is essential to perform repeated 
and deliberate inspections of the cardiovascular and re-
spiratory systems during surveys, reducing early trauma 
deaths.7) Determining the intervention order according to 
each patient’s pathological severity is reasonable. How-
ever, patients often have comorbid injuries, increasing the 
risk of fatal bleeding with heparin use during cardiovascu-
lar surgery with CPB, such as pelvic fracture, intracranial 
hemorrhage, and retroperitoneal hematoma. There are 
few reports of aortic rupture or acute aortic dissection, in-
cluding traumatic aortic injury complicated by blunt brain 
injury or severe pelvic fracture. In those reports, therapeu-
tic intervention for bleeding was a priority. Rogers et al. 
reported that approximately 22% of trauma patients have 
ongoing bleeding or injuries and are at high risk of serious 
bleeding complications.8) Chiasson et al. reported that a 
retroperitoneal hematoma requiring transfusion increases 
a patient’s risk of bleeding complications for 5–10 days.9) 
Additionally, using heparin in patients with pelvic or 
acetabular fractures requires caution regarding massive 
bleeding, even at doses used as prophylaxis for deep vein 
thrombosis.10) Therefore, identification of active bleeding 
on an imaging examination indicates the patient’s unstable 
hemodynamics due to organ damage or a fracture with 
a risk of massive bleeding. Therapeutic interventions for 
these injuries should be performed before aortic repair. 
In this case, retroperitoneal bleeding presented with obvi-
ous extravasation, and we considered it an interventional 
priority and performed an exploratory laparotomy. As a 
result, we identified the bleeding source and performed an 
effective hemostatic procedure to discover and repair the 
intestinal injury. In addition, since the patient was young 
and hemodynamically stable, we decided to treat him with 
a single-stage surgery for abdominal trauma and acute 
aortic dissection. Our report may provide evidence that 
visceral trauma or active bleeding should be treated with 
priority, even if AAAD is accompanied in rare situations, 
such as the present case.

It is also important to discuss such cases with a mul-
tidisciplinary team, including vascular surgeons, ACS 
staff, anesthesiologists, and intensivists. Additionally, it 
is necessary to choose the treatment strategy quickly, as 
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the patient’s hemodynamics may deteriorate rapidly; the 
mortality rate increases by 1%–2% each hour after the 
onset of acute aortic dissection. In this case, the surgeons 
and ACS team arrived at the hospital even before the pa-
tient arrived; therefore, we evaluated the severity of the 
patient’s condition and determined the treatment strategy 
promptly and accurately.

Unfortunately, our patient experienced cerebral infarc-
tion after surgery. Preoperative CT showed no occlusion 
of the carotid or vertebral arteries. No obvious traumatic 
brain injury was observed. Intraoperative circulatory ar-
rest, selective antegrade cerebral perfusion, or embolism 
may have developed into postoperative cerebral infarction 
during surgery.

Conclusion
This is a rare case of nontraumatic AAAD with malper-
fusion of the left lower extremity and blunt abdominal 
trauma caused by a traffic accident. Blunt abdominal 
visceral trauma with active bleeding should be prioritized, 
even if the patient has comorbid life-threatening AAAD 
following the need for systemic heparinization during 
surgery for aortic dissection. Surgical treatment of acute 
aortic dissection with other organ injuries or malperfusion 
requires careful evaluation of the patient’s general condi-
tion, including hemodynamics, and prompt treatment 
decisions by a multidisciplinary team.
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