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CASE REPORT

Compressive blunt trauma of the abdomen and pelvis associated
with abdominal aortic rupture

Efstathios KartsouLis, Christophoros Tzioupis, Ian Sparks, Peter V. GianNoOUDIS

From St James’ University Hospital, Leeds, United Kingdom

Blunt trauma to the abdominal aorta is an uncom-
mon but life-threatening injury. Its incidence and
mortality are related to road traffic accidents and
have increased during the last years mainly because
of the compulsory use of seat belts. A high level of
suspicion and medical knowledge is necessary for its
diagnosis and appropriate management. We present
a rare case of abdominal compression leading to
pelvic fracture and disruption of the aortic wall with
a fatal result. With this case study and a literature
review, we would like to stress the importance of
recognition, management and follow-up of the blunt
abdominal injuries associated with pelvic trauma in
order to improve the outcome.

Keywords : abdominal trauma ; aortic rupture.

INTRODUCTION

Blunt abdominal trauma with any type of insult
to the abdominal aorta is a rare and life-threatening
injury ; it is especially rare in children (/9). Blunt
injuries to the thoracic aorta are more frequent,
compared to the blunt injuries of the abdominal
aorta (3, 5, 21, 22, 26). The abdominal aorta, situated
in the retroperitoneum, is relatively well protected
by the spine, the rib cage and the abdominal vis-
cera. The abdominal aortic lesions can occur from
transmission of direct or indirect mechanical forces
during high- or low-speed impacts. Delayed diag-
nosis of this type of injury is not infrequent, espe-
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cially when other injuries are associated, and a high
level of suspicion and medical knowledge is need-
ed for their diagnosis and appropriate management.

The authors present a rare case of blunt abdomi-
nal aortic rupture with associated pelvic fracture
and hip dislocation, secondary to abdominal-pelvic
compression. A review of the literature is also pre-
sented in order to stress the importance of early
recognition and management of these life-threaten-
ing injuries.

CASE REPORT

A 41-year-old man was seen in another hospital
with abdominal and pelvic injury after being
caught in a pressure machine for 3 minutes. He
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Fig. 1. — Antero-posterior radiograph of the pelvis : left and
right sacroiliac joint disruption and posterior dislocation of the
left hip.

complained of lower abdominal pain with guard-
ing. He was hypotensive (systolic blood pressure :
88 mm Hg) and tachycardic (100/min), but his oxy-
gen saturation and respiratory rate were normal. He
also complained of pain over the left sacroiliac
joint, and over the left anterior thigh, which was
kept in flexion and internal rotation. Neurological
compromise of the left lower leg was apparent :
active dorsiflexion of the left ankle was impossible
and there was hypaesthesia in the left L4-L5-S1
dermatomes. The palpation per anum was painless
and the prostate was at the normal level. There was
absence of blood on the meatus urinarius, and the
urethrogram was normal. The radiographs revealed
an “open book™ type of pelvic fracture with left and
right sacroiliac joint disruption, and a posterior dis-
location of the left hip (fig 1). An ultrasonogram of
the abdomen revealed free fluid. Initial resuscita-
tion efforts failed to provide haemodynamic stabil-
ity and the patient was taken promptly to theatre for
application of an external fixator, urgent laparoto-
my and reduction of the dislocated hip. After appli-
cation of the external fixator, a midline laparotomy
was performed. The liver and spleen were found
intact. A serosal tear of the sigmoid colon was
sutured. No active bleeding was seen, but there was
a large retroperitoneal haematoma (fig 2), extend-
ing to both flanks ; it was left undisturbed, because

it was seen as a consequence of the pelvic fracture.
The abdominal wall was closed. Attempted closed
reduction of the left hip dislocation was unsuccess-
ful and the patient was kept in skeletal traction. The
vascularity of the lower limbs was found normal
and symmetrical by a vascular surgeon. Four hours
later, and having achieved haemodynamic stability
with 17 units of blood, 2 units of fresh frozen plas-
ma (FFP) and 4 litres of crystalloids, a CT-scan of
the spine and pelvis was performed. Apart from the
above-mentioned injuries, fractures of the trans-
verse processes L4 and L5 were noted.

The next day open reduction of the left hip was
performed via a Kocher-Langenbeck approach (in
the lateral position due to the presence of the exter-
nal fixator). The femoral head was found to have
buttonholed through the gemelli muscles and the
internal obturator muscle. The pelvic ring was
bilaterally stabilised with sacroiliac screws, and the
external fixator was adjusted accordingly (fig 3a,
3b). After the second operation, 8 more units of
blood, 5 units of platelets and 4 units of FFP (in
addition to the crystalloid and colloid solutions)
were administered. The purpose of the crystalloids
was to provoke alkaline diuresis and to prevent
myoglobin-induced renal failure secondary to the
crush injury.

Following extubation, 48 hours after the second
operation, the patient was alert and orientated ; his
Glasgow Coma Scale was 15/15. The patient
remained haemodynamically stable throughout the
subsequent days without any signs of acidosis,
hypoxia or hypotension. Unfortunately, he sudden-
ly collapsed on the 8" postoperative day, sitting in
a chair. Despite vigorous resuscitation efforts for
over 20 minutes he was eventually pronounced
death.

His haematological picture the morning prior to
his death was quite satisfactory: Hb 11 g/dl;
platelet count 230,000/mm?®. The initial clinical
diagnosis for the cause of his death was a massive
pulmonary embolism. However, the post-mortem
examination revealed a small disruption of the aor-
tic wall just below the level of insertion of the renal
arteries. The coroner diagnosed death from sudden
exsanguination secondary to this abdominal aortic
lesion.
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Fig. 2. — CT- view of the retroperitoneal haematoma (arrows)

DISCUSSION
Incidence

Blunt injury to the abdominal aorta is uncom-
mon, as the aorta and iliac arteries are relatively
well protected in the retroperitoneum. Abdominal
aortic rupture is more commonly seen in cases of
penetrating abdominal trauma, whereas the tho-
racic aorta is usually ruptured after blunt trauma.
Blunt injuries of the thoracic aorta are well known
and account for about 95% of all injuries involving
the aorta (3, 5, 21, 22, 26). In a review of 870 patients
who underwent laparotomy for blunt abdominal
trauma, only one (0.11%) had an aortic injury (3).
Studies in the late 1930s and early 1940s reported
an incidence of thoracic and abdominal aortic blunt
trauma of less than 1% of all fatal blunt abdominal
trauma, but more recent studies reported an inci-
dence of 10% - 15% (5). This increase is associat-
ed with the use of seat-belts (especially lap-type
seat-belts), with the impact from steering wheels
and most probably with the higher speed of the
motor vehicles (69% of abdominal aortic injuries
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Fig. 3a. — Antero-posterior radiograph of the pelvis after
external fixation and percutaneous insertion of cannulated
screws in the sacroilioac joints.

Fig. 3b. — Inlet view of the pelvis after external fixation and
percutaneous insertion of cannulated screws in the sacroiliac
joints.

are vehicle-related) (79). It is noteworthy that only
8 paediatric cases of operated abdominal aortic
ruptures have been described in the literature until
now (6, 9, 11, 12, 19, 26, 30, 34). Reported cases of both
adult and paediatric abdominal aortic ruptures are
shown in tables I and II.
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Localisation

Most of the abdominal aortic injuries (92%)
occur on the infrarenal part, followed by the area of
insertion of the inferior mesenteric artery (26), the
suprarenal aorta being relatively protected by the
rib cage. Only one of the blunt abdominal aortic
ruptures reviewed in the current study was located
in the suprarenal region (retrohepatic) (10).

Mortality

The mortality rate of patients reaching the hos-
pital alive ranges between 18% and 37% (13, 17, 23,
24). Early mortality is usually due to associated
injuries, haemorrhage, mesenteric and peripheral
embolisation, renal failure, myocardial ischaemia
and cardiogenic shock (20). In fatal accidents, death
frequently occurs abruptly by complete aortic dis-
ruption at the site of the accident or within one hour
of the injury (33). Those who reach the Emergency
Room are usually polytrauma patients and their
injuries are distracting, making diagnosis of a rup-
tured aorta extremely difficult.

Mechanism

Direct forces applied to the aortic wall (com-
pression of the vessel against the vertebral column
by an external non-yielding object) can result in
simple contusion, intimal dissection, intramural
haematoma, thrombosis, pseudoaneurysm or frank
rupture of the aorta (/9) either from the resultant
pressure or from associated thoracolumbar frac-
tures causing laceration of the vessel (6, 24). In case
of indirect forces, the aortic wall is stretched and
compressed against a high-pressure column of
blood. The elevated pressure above the injury caus-
es intimal tear, pseudoaneurysm, rupture or throm-
bosis of the aorta (19). Deceleration forces leading
to shearing of the aortic wall have also been
described as indirect forces (4, 24, 31). It is note-
worthy that in order to achieve total rupture of the
aorta, forces in excess of 1,000 — 25,000 mm Hg
are required (6). Atheromatous aortic plaques are
believed to contribute to the aortic wall dissection :
the intima becomes weaker by loss of elasticity

and compliance of the aortic wall (1, 26). Aortic
calcification was found in one of the reported
cases of blunt abdominal aortic rupture (24). How-
ever, no such risk factor was present in the authors’
case.

Clinical picture

For the diagnosis of these injuries a high level of
suspicion, medical knowledge and information
about the circumstances of the accident are essen-
tial. Seat belt use has the unique sign of a trans-
verse ecchymotic abdominal wall band (seat-belt
sign), and is frequently associated with abdominal
wall transsection, bowel perforation, and lum-
bosacral spine fracture (7, 19). According to a
review study on blunt injuries of the abdominal
aorta by Roth et al (26), acute arterial insufficiency
is the most common early (objective) sign (81%).
Other early signs include acute abdomen (55%),
paresis/paralysis (47%), abdominal wall contusion
(24%), paraesthesia (20%) and abdominal wall
defect (19%). The most common early (subjective)
symptoms are : abdominal pain (92%), back pain
(31%), numbness (22%), weakness of lower limbs
(17%) and unconsciousness (14%). In delayed
patient presentation, the predominant signs include
abnormal peripheral pulses (52%), abdominal mass
(43%) and abdominal bruit (33%). The symptoms
in delayed presentations include : claudication
(28%), abdominal pain (9.5%), back pain (5%),
numbness (5%), weakness (4.5%) and impotence
2%).

Aortic transsection without any external signs is
extremely rare, whereas fracture of the pelvis is
common (20). Moreover, a direct aortic blunt trau-
ma rarely leads to retroperitoneal haematoma (8,
14), while it is classical after fracture of the pelvis.
The rare patients with an aortic lesion may seldom
have, at operation, the same findings as those with
a pelvic fracture, namely a retroperitoneal
haematoma, which means that the aortic lesion is
easily missed. If an aortic rupture is suspected, the
aorta should be cross-clamped and retroperitoneal
exploration should be performed (20). Retro-
peritoneal exploration is usually not performed
when the haematoma is apparently due to the
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pelvic fracture, which was the reasoning in the
authors’ case. The combination of clot formation at
the injury site and the tamponade effect of the
retroperitoneum can probably hamper an early
diagnosis of aortic rupture. Clinical signs related to
hypovolaemia by haemorrhage will become obvi-
ous when the clot will start to lyse (28). The adven-
titia being more resistant to rupture than the intima
and media, fatal haemorrhage may occur when a
subadventitial haematoma cannot be maintained by
the adventitia (72).

Neurologic deficiencies associated with blunt
abdominal aortic injuries range from distal anaes-
thesia to paralysis of both lower extremities, due to
aortic occlusion, distal embolisation, anterior
spinal artery syndrome (Adamkiewicz artery) or
associated vertebral fracture with direct spinal cord
injury. Spinal cord ischaemia with paraplegia
occurs in 10% of the cases reported in the litera-
ture (/). In cases where paraplegia is associated, the
MRI scan can detect ischaemic zones in the spinal
cord (7). The neurologic deficit associated with the
abdominal visceral injuries can frequently over-
shadow the diagnosis of an intra-abdominal vascu-
lar injury (79).

Diagnostic modalities

In haemodynamically stable patients with
impaired lower extremity perfusion, angiography is
the “gold standard” diagnostic tool for most of the
trauma centres (18, 19, 26). The conjunction of con-
trast-enhanced CT scan and angiography can diag-
nose most of the aortic blunt injuries. Their con-
junction can reduce the error margin in cases of
thrombosed false lumen, atherosclerotic aneurysm,
or presence of blood flow in both true and false
lumen (7). Intraoperative ultrasonography or intra-
luminal ultrasonography have also been used to
locate the injury (20, 32). All victims of a blunt trau-
ma, powerful enough to cause thoracolumbar or
pelvic fracture, even after a negative abdominal
ultrasound scan (knowing that USS has poor sensi-
tivity for retroperitoneal injuries), should have a
contrast-enhanced abdominal CT-scan (10).
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Delayed diagnosis

A high rate (34% to 36%) of delayed diagnosis is
reported in the literature, related to hidden vascular
symptomatology (52%) or to the emergency-related
visceral lesions (29). Cases have been described
where infrarenal aortic pseudoaneurysms or aortic
ruptures with normal contrast-enhanced CT-scans
had a delayed presentation and were diagnosed after
a secondary CT-scan (19, 22). In the authors’ case the
injury was not evident on the initial CT-scan (pres-
ence of large retroperitoneal haematoma).

Surgical repair of the injured aorta depends on
the nature and extent of the injury. Aortic ruptures
are usually treated by standard suturing techniques,
anastomosis or grafts.

The patient reported here was the victim of a
rare mechanism of blunt abdominal aortic injury
(compression) associated with a severe pelvic frac-
ture and hip dislocation. The severity of this pelvic
injury with the important retroperitoneal
haematoma, the absence of active bleeding during
the laparotomy and the haemodynamic stability,
after external pelvic stabilisation (and throughout
the hospitalisation), were not suggestive of any
ongoing arterial active bleeding. The conjunction
of ipsilateral sacroiliac joint disruption and hip dis-
location with presence of unilateral anaesthesia of
the leg have overshadowed an aortic aetiology for
this neurological deficit, particularly since the dis-
tal pulses were found normal and symmetrical. The
urgent assessment of the abdomen by laparotomy
and the haemodynamic stability throughout the
hospitalisation did not indicate the performance of
a delayed contrast-enhanced-CT-scan and aortogra-
phy. The delayed dramatic deterioration of this rare
traumatic condition could be explained either by
the fact that the clotted retroperitoneal haematoma
started to lyse a few days after the accident or by a
delayed rupture of the adventitia or a combination
of these mechanisms.

CONCLUSION

The authors would suggest that whenever there
is a high index of suspicion (lap-type seatbelt
injuries for instance) of abdominal aortic injury,
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angiography and CT-scan should be performed
before hospital discharge. In addition, surveillance
should include physical examination, Doppler
ultrasound scan and CT-scan at appropriate time
intervals indicated by the patient’s condition (7).

REFERENCES

1. Berthet JP, Marty-Ane CH, Veerapen R et al. Dissection
of the abdominal aorta in blunt trauma : Endovascular or
conventional surgical management ? J Vasc Surg 2003 ;
38 :997-1003.

2. Brathwaite CE, Rodriguez A. Injuries of the abdominal
aorta from blunt trauma. Am J Surg 1992 ; 58 : 350-352.

3. Cox EF. Blunt abdominal trauma. A 5-year analysis of
870 patients requiring celiotomy. Ann Surg 1984 ; 199 :
467-474.

4. Dajee H, Richardson IW, Iype MO. Seat belt aorta :
acute dissection and thrombosis of the abdominal aorta.
Surgery 1979 ; 85 : 263-267.

5. Feczko JD, Lynch L, Pless JE et al. An autopsy case
review of 142 nonpenetrating (blunt) injuries of the aorta.
J Trauma 1992 ; 33 : 846-849.

6. Fox JT, Huang YC, Barcia PJ et al. Blunt abdominal aor-
tic transection in a child : case report. J Trauma 1996 ; 41 :
1051-1053.

7. Garrett JW , Braunstein PW. The seat belt syndrome.
J Trauma 1962 ; 2 : 220-238.

8. Goins WA, Rodriguez A, Lewis J et al. Retroperitoneal
hematoma after blunt trauma. Surg Gynecol Obstet 1992 ;
174 : 281-290.

9. Harkin DW, Kirk G, Clements WD. Abdominal aortic
rupture in a child after blunt trauma on a soccer field.
Injury 1999 ; 30 : 303-304.

10. Inaba K, Kirkpatrick AW, Finkelstein J ef al. Blunt
abdominal aortic trauma in association with thoracolumbar
spine fractures. Injury 2001 ; 32 : 201-207.

11. Levien LJ, Chleboun JO. Survival after blunt traumatic
rupture of the abdominal aorta. A case report. S Afr J Surg
1983 ; 21 : 251-254.

12. Lin PH, Barr V, Bush RL. Isolated abdominal aortic rup-
ture in a child due to all-terrain vehicle accident - a case
report. Vasc Endovascular Surg 2003 ; 37 : 289-292.

13. Lock JS, Huffman AD, Johnson RC. Blunt trauma to the
abdominal aorta. J Trauma 1987 ; 27 : 674-677.

14. Lopez-Viego MA, Snyder WH III, Valentine RJ,
Clagett GP. Penetrating abdominal aortic trauma : a report
of 129 cases. J Vasc Surg 1992 ; 16 : 332-335.

15. Lupetin AR, Beckman I, Daffner RH. CT diagnosis of
traumatic abdominal aortic rupture. J Comput Assist Tomo-
gr1990; 14 : 313-314.

16. Lyons AR. Aortic rupture as a result of a sporting injury.
Ann Emerg Med 1992 ; 21 : 425-427.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

McMillan RW, Landreneau MD, McCormick GM,
McDonald JC. Major vascular injuries of the torso. South
Med J 1992 ; 85 : 375-3717.

Michaels AJ, Gerndt SJ, Taheri PA. Blunt force injury of
the abdominal aorta. J Trauma 1996 ; 41 : 105-109.
Muniz AE, Haynes JH. Delayed abdominal aortic rupture
in a child with a seat-belt sign and review of the literature.
J Trauma 2004 ; 56 : 194-197.

Naude GP, Back M, Perry MO, Bongard FS. Blunt dis-
ruption of the abdominal aorta : report of a case and review
of the literature. J Vasc Surg 1997 ; 25 : 931-935.
Parmley LF, Mattingly TW, Manion WC, Jahnke EJ Jr.
Non penetrating traumatic injury of the aorta. Circulation
1958 ; 17 : 1086-1101.

Raghavendran K, Singh G, Arnoldo B, Flynn WJ].
Delayed development of infrarenal abdominal aortic
pseudoaneurysm after blunt trauma: a case report and
review of the literature. J Trauma 2004 ; 57 : 1111-1114.
Randhawa MP Jr, Menzoian JO. Seat belt aorta. Ann
Vasc Surg 1990 ; 4 : 370-377.

Reisman JD, Morgan AS. Analysis of 46 intra-abdominal
aortic injuries from blunt trauma : case reports and litera-
ture review. J Trauma 1990 ; 30 : 1294-1297.

Rosengart MR, Zierler RE. Fractured aorta: a case
report. Vasc Endovascular Surg 2002 ; 36 : 465-467.
Roth SM, Wheeler JR, Gregory RT et al. Blunt injury of
the abdominal aorta : a review. J Trauma 1997 ; 42 : 748-
755.

Scharrer-Pamler R, Gorich J, Orend KH et al.
Emergent endoluminal repair of delayed abdominal aortic
rupture after blunt trauma. J Endovasc Surg 1998 ;5 : 134-
137.

Sinclair TL, Stephenson HE Jr. Survival following
abdominal aortic rupture from blunt trauma. Case report.
Mo Med 1972 ; 69 : 271-272.

Solovei G, Alame A, Bardoux J ef al. Paraplegia and dis-
section of the abdominal aorta after closed trauma. A pro-
pos of a case. Current review of the literature (1982-1993).
J Chir (Paris) 1994 ; 131 : 236-244.

Tracy TF Jr, Silen ML, Graham MA. Delayed rupture of
the abdominal aorta in a child after a suspected handlebar
injury. J Trauma 1996 ; 40 : 119-120.

Warrian RK, Shoenut JP, Iannicello CM ef al. Seatbelt
injury to the abdominal aorta. J Trauma 1988 ; 28 : 1505-
1507.

Williams DM, Simon HJ, Marx MYV, Starkey TD. Acute
traumatic aortic rupture : Intravascular US findings.
Radiology 1992 ; 182 : 247-249.

Williams JS, Graff JA, Uku JM, Steinig JP. Aortic
injury in vehicular trauma. Ann Thorac Surg 1994 ; 57 :
726-730.

Wilson CH. Aortic bypass graft in a child. Am J Surg
1974 ; 128 : 797-798.

Acta Orthopaedica Belgica, Vol. 72 - 4 - 2006



