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Background: The most lethal complication of the abdominal aortic aneurysm (AAA) is 
rupture (rAAA). A triad of abdominal or back pain, a pulsating mass in the abdomen, and 
decrease in blood pressure is mostly diagnostic. However, this presentation may not be 
complete due to either an impalpable aneurysm or atypical symptoms which leads to 
difficulties in diagnosis and delayed management. Chronic contained rupture of AAA (CCR- 
AAA) is a rare but well-recognized condition. Its diagnosis may be difficult because of the 
atypical and chronic nature of the symptoms. The aim of this study is to investigate the 
incidence and to highlight the importance of this less common presentation of rAAA.
Methods: Patients who presented to King Abdullah University Hospital (KAUH) with infra- 
renal AAAs (elective and emergency) from January 2014 to April 2021 were prospectively 
collected. Patients with CCR-AAA were identified and evaluated in terms of demographic 
data, associated comorbidities, presentation, treatments, and outcomes.
Results: A total number of 85 patients were admitted with an infra-renal AAA. Seventeen 
patients (20.0%) had rAAA, of them only 5 patients (29.4%) were diagnosed with CCR- 
AAA. CCR-AAAs represent 5.9% of cases with AAA. CCR-AAAs were all in men, with 
a mean age ± SD of 73.1±8.3. Two patients (40.0%) had abdominal pain, 2 patients (40.0%) 
had back pain and one patient (10.0%) had no symptoms at the time of diagnosis.
Conclusion: CCR-AAA represents 5.9% of all AAA and 29.4% of rAAA. To prevent this 
potentially fatal condition, awareness is required especially in old males with abdominal or 
back pain.
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Introduction
AAA is more than 50% dilatation in the diameter of the abdominal aorta.1 It is usually 
asymptomatic, symptomatic non-ruptured, and ruptured.2 Its rupture is commonly fatal 
with an overall mortality rate of nearly 90%.1,3,4 Rarely, rAAA may be effectively “sealed 
off” by the surrounding peritoneum, which leads to a “chronically” contained retro-
peritoneal hematoma which resulted in CCR-AAA.5 This condition was first described 
by Szilagyi in 1961 as reported by Ando M et al.6 However, Jones introduced the term 
“CCR-AAA” as described by Davidovic LB et al.5 Then, it became a well-documented 
subtype of AAA rupture.5,7 The aim of this article is to investigate the incidence of CCR- 
AAA and to highlight the importance of this less common presentation of rAAA.

Methods
Institutional review board of Jordan University of Science and Technology (JUST) 
approved this study. Due to the lack of a breach of confidentiality, patient informed 
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consents were waived. This research was carried out in 
line with the Helsinki Declaration. Patients who presented 
to KAUH with infra-renal AAA (elective and emergency) 
from January 2014 to April 2021 were prospectively iden-
tified and reviewed. The diagnosis of both AAAs and 
rAAAs was mainly confirmed by multi-detector computed 
tomography angiography (CTA). Criteria used to diagnose 
CCR-AAAs were the presence of AAA, history of abdom-
inal pain, absence of low blood pressure with no drop in 
hemoglobin level, and CT scans with or without contrast 
that demonstrate organized retroperitoneal hematoma.8 

Medical records were reviewed in terms of demographic 
data, associated comorbidities, presentation, treatments, 
and outcomes.

Results
Eighty-five patients with an infra-renal AAA were identi-
fied. Seventeen patients (20.0%) had rAAA, of them only 
5 patients (29.4%) diagnosed with CCR-AAA. CCR- 
AAAs represent (5.9%) of cases with AAA. CCR-AAAs 
were all in men, with a mean age ± SD of 73.1±8.3. Four 
patients (80.0%) had hypertension, 2 patients (40.0%) 
were diabetic and all were smokers. Two patients 
(40.0%) had abdominal pain, 2 patients (40.0%) had 
back pain and one patient (10.0%) had no symptoms at 
the time of diagnosis who was investigated for renal 
symptoms. All of them were clinically stable with no 
acute distress or change in hemoglobin level on admission. 
Two patients refused any type of surgery or interventions. 
Two patients underwent endovascular aortic repair 
(EVAR) and one patient underwent open aortic repair 
(OAR) within 24 hours of the diagnosis. Table 1 demon-
strates clinical features of patients with CCR-AAAs.

Discussion
The CCR-AAA is a rare condition which represents 2.7% 
to 4% of all operated infra-renal AAAs.7,9 Not like free 
rAAA which often presents with a pulsatile abdominal 
mass, abdominal pain, and hypotension,4,10 CCR-AAAs 
may present with different symptoms which are usually 
indefinite and resulted from compression to the nearby 
structures rather than changes in the patient’s 
hemodynamics.11 Clinical stability of patients for long 
periods usually resulted in a delayed diagnosis unless 
awareness of this potentially lethal entity is kept.11

Findings on imaging studies for rAAA are usually clear; 
however, small rAAA can be mistaken for bowel un- 
opacification, lymphadenopathy, or fibrosis of the peri- 

aneurysmal tissue; therefore, vigilant inspection of the AAA 
morphology is important in detecting CCR-AAA.7 CTA is an 
important and the most reliable diagnostic tool for the assess-
ment of the AAAs, the presence of complications, and the 
correlations between the aneurysmal sac and the major vessels 
as well as the nearby abdominal structures.12,13 Features of 
CCR-AAA on CTA that led to the correct diagnosis include 
disruption of the true aneurysmal wall calcification rim, orga-
nized soft tissue density near to the AAA, obscured psoas 
muscle, shifted abdominal structures, and lack of contrast 
material in the retroperitoneal hematoma in some images.6,11

Table 1 Clinical Features of 5 Patients with Chronic Contained 
Rupture of AAA

Variables n = 5

Mean age in years ± SD 73.1±8.3

Males (%) 5 (100)

Median Length of history/days 35

Duration from presentation to diagnosis, Hours  

Mean ± SD

7.1 (2.1)

Cardio-vascular history (%)

Hypertension 4 (80)
Myocardial infarction 1 (20)

Cerebral vascular disease 0 (0)

Peripheral vascular disease 2 (40)
Smoking 5 (100)

Presenting symptoms and signs (%)
Abdominal pain 2 (40)

Back pain 2 (40)

Pulsating Abdominal mass 1 (20)
Asymptomatic 1 (20)

Site of rupture n (%)
Anterior 2 (40)

Posterior 3 (60)

Treatment (%)

EVAR 2 (40)

OAR 1 (20)
Refused 2 (40)

Mortality (%)* 0 (0)

Morbidity 0 (0)

EVAR-related
OAR-Related

Previously known AAA (%) 0 (0)

Note: *Only for the three patients who underwent EVAR and OAR. 
Abbreviations: SD, standard deviations; AAA, abdominal aortic aneurysm; OAR, 
open aortic repair; EVAR, endo-vascular aortic repair.
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Proper treatment depends on distinction between CCR- 
AAA and free rAAA.8 CCR-AAAs have a high risk to 
progress to free rupture which carry a high morbidity and 
mortality, therefore an urgent management and interven-
tion are essential.9 However, if diagnosed and managed 
properly, they have comparable morbidity and mortality to 
that associated elective interventions. Treatment options 
include either OAR or EVAR.9

In this study, we identified 5 patients with CCR-AAAs. 
All of them were old males with no previous history of 
AAA. Two patients were presented with abdominal pain of 
more than 4 weeks, two patients were presented with back 
pain of more than 2 months, and one patient was asympto-
matic at the time of diagnosis. Four patients reported an 
isolated episode of abdominal pain before the chronic nature 
of their symptoms. All of them were stable vital signs and 
showed no significant decrease in hemoglobin level on 
admission and during follow-up. Physical examination 
revealed a pulsatile abdominal mass in only one patient 

(20%). Four patients were evaluated with CTA and one 
patient had impaired kidney functions and evaluated by CT 
scan without contrast. Imaging studies revealed infra-renal 
AAA with features of CCR-AAA (Figure 1A–D). Two 
patients were refused treatment and lost follow-up. The 
remaining 3 patients were operated on within 24 hours of 
evaluation. Two patients underwent urgent EVAR (one 
patient with CO2-EVAR). In both cases, EVAR was done 
under general anesthesia. The open bilateral common 
femoral arteries approach was used to place the covered 
stents into the infra-renal aorta and both common iliac 
arteries. Both procedures were successful with no post- 
operative complications. One patient underwent open aortic 
repair OAR due to unsuitable anatomy for EVAR. The 
aneurysm was isolated, clamped and opened (Figure 2). 
A posterior wall semi-circular defect (width 3 cm × length 
3.5 cm) was found in the aneurysmal sac 3 cm below the 
renal arteries which contained a thrombosed old organized 
hematoma (Figure 3). An infra-renal aorto-bi-external iliac 

Figure 1 (A) CT without contrast showing anterior rAAA with hematoma outside the rim of calcification. (B) Posterior rAAA with huge hematoma. (C) CCR-AAA with 
vertebral destruction. (D) MRI showing CCR-AAA with vertebral destruction.
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Dacron-graft bypass with right internal iliac artery re- 
implantation was done (Figure 4) with uneventful recovery.

The limitation of the study was the small number of 
patients with CCR-AAA which leads to the inability to 
compare patient’s characteristics and risk factors between 
these patients and patients with acute rAAA.

Conclusions
CCR-AAA represents 5.9% of all AAA and 29.4% of rAAA. 
To prevent this potentially fatal condition, awareness is 
required especially in old males with abdominal or back pain.
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The authors report no conflicts of interest in this article.
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