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Article Highlights 1 

Type of research: Retrospective population-based cohort study 2 

Key findings: Of 14 patients with isolated abdominal dissection (IAD),  three  (21%) were 3 

symptomatic and none had malperfusion or rupture.  Aortic growth rate was slow, averaged f 4 

0.09 cm/year, only 2 patients required intervention.  There was  no late aortic related mortality 5 

and  overall mortality was similar to population controls, secondary to heart failure and cardiac 6 

causes. 7 

Take home message: Isolated abdominal dissection is rare, in 14 patients the growth rate of the 8 

aorta was 0.09 cm/year. Long-term prognosis of patients with IAD  is better than those with  9 

thoracic dissection.  10 

 11 

Table of Contents Summary 12 

In this retrospective population-based study 14 patients had  Isolated abdominal dissection (IAD) 13 

only   three  (21%) were symptomatic and none had malperfusion or rupture.  Aortic growth rate 14 

was slow, averaged f 0.09 cm/year, 2 patients required intervention.  There was  no late aortic 15 

related mortality and  overall mortality was similar to population controls. 16 

 17 

 18 

Key words: Aortic dissection, isolated abdominal aortic dissection, aneurysm, mortality, natural 19 

history. 20 
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Abstract  20 

Background: Isolated abdominal dissection (IAD) is an uncommon clinical problem that is less 21 

well understood than thoracic aortic dissection. We performed a population based assessment of 22 

the incidence, natural history and treatment outcomes of IAD to better characterize this disease. 23 
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Methods: We utilized the Rochester Epidemiology Project to identify all Olmsted County, MN 1 

residents with a diagnosis of aortic dissection, intramural hematoma or penetrating ulcer (1995-2 

2015). Diagnostic imaging of all patients was reviewed to confirm the diagnosis of IAD for 3 

inclusion. Presentation, treatment, and outcomes were reviewed. Survival of IAD patients was 4 

compared to age- and sex-matched population controls 3:1. 5 

Results: Of 133 residents with aortic syndrome (aortic dissection, intramural hematoma, or 6 

penetrating ulcer), 23 were initially diagnosed with IAD. Nine were reclassified as PAU and 7 

excluded, leaving 14 patients for review (10 male (71%), mean age 71 years). Three patients 8 

(21%) were symptomatic (abdominal/back pain/ hypertension) and none had 9 

malperfusion/rupture. Prior aortic dilatation was present in 8 (57%) and Marfan syndrome in 1 10 

(7%). Two (14%) patients had iatrogenic IAD. Initial management was medical in 13 and EVAR 11 

in one (symptomatic subacute, infrarenal dissection with small aneurysm). The median clinical 12 

and imaging follow-up was 6.7 (range 0-17 years). An abdominal aortic aneurysm occurred in 8 13 

(6 at the time of IAD diagnosis, one at 2.9 years, and one at 5.2 years after diagnosis). The 14 

average growth in the entire cohort was 0.9+0.4 cm, which translated to an average growth rate 15 

of 0.09 cm/year. Subsequent intervention was performed in 2; for severe aortic stenosis with 16 

claudication in one (infrarenal aortic stenting) and increasing aortic size in one (open repair). 17 

One patient required re-intervention (thrombolysis and stenting for EVAR limb thrombosis).  18 

Survival for IAD at 1, 3, and 5 years was 93%, 85% and 76% compared with population controls 19 

at 98%, 85% and 71% respectively (long rank p= 0.38). Mortality was due to cardiovascular 20 

causes in 3 (21%) and no deaths were aortic related. Major adverse cardiac events occurred in 5 21 

(36%) due to heart failure. 22 
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Conclusions: Isolated abdominal dissection is rare. Initial management for asymptomatic 1 

patients is medical. The aortic growth rate is slow, with no aortic related mortality and a low rate 2 

of aortic intervention. Overall mortality is similar to population controls. Heart failure and 3 

cardiac related death are prevalent, suggesting close cardiovascular care is needed in this patient 4 

population. 5 

 6 

 7 

 8 

 9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

Introduction 20 

Isolated abdominal dissection (IAD) is a rare diagnosis. Among patients within the International 21 

Registry of Acute Aortic Dissection (IRAD), IAD was diagnosed in only 1.3% of patients 22 

(18/1417) (1). In comparison, the overall incidence of thoracic aortic dissection is 4.4 per 23 
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100 000 person-years. (2, 3) Recent systematic reviews by Wu and Liu et al identified less than 1 

600 cases of IAD worldwide that have been presented as case series and reports (4-10). None of 2 

these prior studies are population-based or community based epidemiological surveys 3 

investigating the incidence and natural history of IAD. These reports are likely to represent 4 

reporting or referral bias by larger centers in the cases published. Thus, a comprehensive picture 5 

of all IAD cases is lacking. Rare diseases (typically affecting populations smaller than 200,000 6 

individuals in the United States) can be a major public health issue(11, 12). Paucity of 7 

population-based data on rare diseases limits an assessment of the true health burden of the 8 

disease (13).  This problem with studying management and outcomes of uncommon conditions 9 

can be tackled by multiple approaches. Firstly, epidemiological population based studies can 10 

generate estimates of prevalence in a geographic area using life-time population data. This is 11 

important information about their natural history that cannot be obtained from other sources. As 12 

small numbers are an obvious limitation, this information can then be utilized along with other 13 

databases/ registries like the vascular low frequency disease consortium to generate larger 14 

sample sizes to further  improve the quality of evidence(14). The aim of this study was to 15 

analyze a population-based incident cohort of IAD and to assess the basic profile, risk factors, 16 

and imaging characteristics, natural history and treatment outcomes of the patients. 17 

 18 

 19 

Methods  20 

Data sources 21 

This study was performed utilizing the Rochester Epidemiology Project (REP), a medical 22 

record linkage system that includes all residents and local health care providers in Olmsted 23 
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County, Minnesota. As previously described in more detail, the database has been utilized to 1 

analyze the incidence of aortic syndromes (AS) in Olmsted County, Minnesota from 1995-2015 2 

(3). All adult (age ≥ 18 years) residents with an incident diagnosis of aortic dissection (AD), 3 

intramural hematoma (IMH), and penetrating aortic ulcer (PAU) were identified from the REP 4 

using the International Classification of Disease (ICD), 9th and 10th revision, codes and Hospital 5 

Adaptation of the ICD, 2nd edition, codes. CT imaging was reviewed to confirm the diagnosis of 6 

IAD. IAD was defined as an isolated intimal tear within the abdominal aorta, not associated with 7 

thoracic pathology (such as dissection or IMH). Cases with unclear imaging diagnosis were 8 

reviewed with a vascular radiologist for final determination. IAD was defined as acute if 9 

symptomatic and diagnosed and/or treated within 14 days of the onset of symptoms. It was 10 

defined as sub-acute between 2 weeks upto 3 months and chronic after 3 months. Maximum 11 

aortic size was calculated based on CT imaging and the final aortic diameter change was 12 

calculated as the difference in aortic size between the index scan and last available scan. Clinical 13 

course and outcomes were reviewed. Mortality was assessed by review of death certificates for 14 

decedents and categorized as aortic related (rupture, ischemic complications, surgical 15 

complications), cardiovascular related (myocardial infarction [MI], heart failure [HF] or stroke) 16 

or from other causes. Charts of all IAD cases and population controls were reviewed. Imaging, 17 

procedures, diagnoses, major adverse cardiac cardiovascular events (new onset MI, HF or stroke) 18 

and hospitalizations were recorded for analysis.    19 

Aortic aneurysm (abdominal) was defined as a largest transverse aortic diameter > 3 cm, ≥ 4.5 20 

cm for the ascending aorta (aortic valve to innominate artery), ≥ 4 cm for the aortic arch 21 

(innominate artery to left subclavian artery) and ≥ 3.7 cm for the descending aorta (left 22 

subclavian artery to diaphragm. Abnormal aortic diameter < 3 cm were recorded as aortic 23 
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dilatation. The institutional review boards of Mayo Clinic and the Olmsted Medical Center, the 1 

two major health care providers within the REP, approved the present study as a minimal risk 2 

study that waived the requirement for a study specific consent. All individuals included in the 3 

present study had previously provided a general written informed consent for the use of their 4 

medical records in research according to Minnesota statutes. No patients with IAD were 5 

excluded because of lack of research authorization. 6 

 7 

 8 

Statistical analysis 9 

Summary statistics, including median (range), mean (standard deviation) and frequencies 10 

(percentages) were used to describe the baseline characteristics and descriptive outcomes. 11 

Patients were matched 3:1 to random age/sex population controls to detect a minimal HR for 12 

death of 1.95 with an alpha or 0.05 and power of 0.8. Survival was evaluated as time to event 13 

using life tables and Kaplan-Meier plots with log rank test to assess differences. Statistical 14 

analyses were performed using STATA (StataCorp, College Station, Tex) and SAS software 15 

(SAS Institute Inc., Cary, NC). 16 

Results:  17 

Study cohort 18 

Of 133 identified residents with AS (77 AD, 21 IMH, 35 PAU), fourteen patients (10%) 19 

were confirmed to have IAD [10 males (71%), median age 73 (range 44-90) years.  Nine other 20 

patients initially diagnosed to have IAD were reclassified as PAU after imaging review and were 21 

excluded. Three patients (21%) were symptomatic. Two were acute with abdominal pain in one, 22 

back pain in one, and one was subacute with abdominal pain and hypertension. In those who 23 
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were asymptomatic, imaging was performed for symptoms eventually diagnosed to be due to 1 

unrelated pathology.  None had malperfusion or rupture on presentation. Risks factors for 2 

dissection included prior aortic dilatation in 8 (57%) and Marfan syndrome in 1 (7%). Those 3 

with aortic dilation had undergone prior imaging of the thoracic aorta for evaluation of unrelated 4 

conditions. None had family history of aortic dissection/ aneurysm. Two (14%) patients had an 5 

iatrogenic dissection, one from renal artery stenting (this patient was symptomatic) and one from 6 

transaortic bilateral renal artery endarterectomy (detected on routine follow-up imaging). 7 

Aneurysmal dilatation of the aortic root was present in 1 (7%, this had been diagnosed and 8 

repaired a year before the diagnosis of IAD in the patient with Marfan syndrome). None of the 9 

patients had a concomitant ascending/ arch/ descending thoracic aneurysm or dissection. The 10 

dissection flap was infrarenal in all patients.  The average largest transverse abdominal aortic 11 

diameter at diagnosis was 2.6 + 0.8 cm and dissection flap length was 6.4 + 3.3 cm.   12 

Early outcomes 13 

The initial management was medical in 13 cases. At diagnosis, six patients (43%) 14 

presented with concomitant small infrarenal aortic aneurysms, with a size range of 3.1 -4.3 cm, 15 

four of these were managed conservatively. At presentation, endovascular aneurysm repair 16 

(EVAR, Medtronic AneuRx, 26x15x16.5 device) was performed in 1 symptomatic patient as 17 

primary treatment (subacute, infrarenal dissection with a small aneurysm, Fig 1). The early post-18 

operative course was uncomplicated. One 56-year-old male presented with a rapid increase in 19 

size of his aortoiliac aneurysm (3.2cm to 4.2 cm in 6 months) and was then treated with open 20 

repair (Fig 2).  One patient died one month after the diagnosis of an iatrogenic IAD due to 21 

pneumonia following prolonged hospitalization secondary to medical comorbidities after renal 22 

Jo
urn

al 
Pre-

pro
of



artery stenting). The overall 30-day and 90-day mortality rate was 0% and 7 % (Fig 1, 1 

supplemental). 2 

Late outcomes 3 

The median clinical and imaging follow-up was 6.7 years (range 0-17 years). Imaging 4 

follow up ≥12 months after the index event (i.e. initial diagnosis or first intervention) of the 5 

abdominal aorta was available in all survivors (n=13). The total re-intervention rate was 33%. 6 

This was an iliac limb thrombosis at 1 year in the patient who underwent EVAR requiring 7 

thrombolysis and stenting, with no subsequent readmission/ reintervention after this at 17 years 8 

of follow up.  The patient treated with open repair required no further re-intervention at 15 year 9 

follow up. Thrombosis of the false lumen occurred in 1 patient at 6 months after diagnosis of 10 

IAD. This 74-year-old female presented with lifestyle limiting claudication and was treated with 11 

infrarenal aortic stenting (two Protégé 14 x 40 mm self-expandable stents, Fig 3). She 12 

subsequently did well with no further re-intervention at last (8-year) follow up. 13 

Abdominal aortic diameter increased in 5 patients (36%) and remained stable in 5 14 

(including 2 with a small aneurysm). The average growth in the entire cohort was 0.9+0.4 cm, 15 

which translated to an average growth rate of 0.09 cm/year. If the single patient whose aorta-iliac 16 

aneurysm increased in size by 1 cm. in 6 months were to be excluded, the growth rate of the 17 

abdominal aorta would be exceedingly small. Two patients without an aneurysm at presentation 18 

reached aneurysmal diameters (one at 2.9 years, and one at 5.2 years). Two of four small aortic 19 

aneurysms (including the patient with Marfan syndrome) demonstrated minimal growth, 20 

remained asymptomatic and did not require intervention.  Imaging follow up for the thoracic 21 

aorta was available in 10 patients with a median follow up of 5 (1- 14) years. One patient with a 22 

descending thoracic diameter of 3.5 cm at the time of diagnosis of IAD progressed to become 23 
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aneurysmal: 4.1 cm at 5-year follow-up. Another patient with a mild dilatation of the sinus of 1 

Valsalva of 4.2cm (initially considered normal when adjusted for body surface area, but kept on 2 

follow up due to family history of dissection), progressed to 4.4 cm in 12 years thereafter  3 

remained stable at 7 follow-up. Major adverse cardiac events occurred in 5 (36%) patients, at a 4 

median of 3 (1-7) years all with the development of heart failure. Freedom from major 5 

cardiovascular events after IAD compared to population controls at 5 years was 76% vs. 71% 6 

(log rank p=0.1). Mortality was due to cardiovascular causes in 3 patients (21%) and no deaths 7 

were aortic related. Survival after IAD at 1, 3 and 5 years was 93%, 85% and 76% compared 8 

with their population controls of 98%, 85% and 71% respectively (Fig 4, log rank p=0.38).  9 

Discussion 10 

Aortic dissection localized to the abdominal aorta is a rare diagnosis. Using a population 11 

based approach; we identified a cohort of 14 patients among 133 with newly diagnosed aortic 12 

syndromes (AD, IMH or PAU), representing only 10% of observed AS events over a 20 year 13 

period. This is the first population based epidemiological report of patients with IAD to date and 14 

our data highlight several insights into this uncommon patient population. Most patients remain 15 

asymptomatic, concomitant aortic aneurysms are prevalent, probably due to the underlying 16 

pathology that resulted in the dissection. However, the growth rate of these aneurysms is slow 17 

and late aortic related events are uncommon. In addition, cardiovascular mortality and heart 18 

failure are common, occurring in a third of patients.  Despite these medical events, we observed 19 

a similar mortality in IAD patients compared to age and sex matched population controls.  20 

We have previously published our results on the overall stable incidence of aortic 21 

dissection. (3, 15) The age- and sex-adjusted incidence of AS in this cohort was 7.7 per 100 000 22 

person-years(3) Other authors also published similar stable rates based on autopsy studies (16) 23 
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The 10% prevalence of IAD in our study is higher than the estimated 0.4% to 2% of all aortic 1 

dissections reported previously (7, 10, 17, 18). Two other reports, one from Greece (19) and 2 

another from South Korea(20), reported a greater than 10% incidence which is similar to our 3 

study but these were hospital based series, limiting direct comparisons to a population based 4 

report. It is possible that the true prevalence of IAD is underreported as asymptomatic patients 5 

are managed conservatively.  6 

Overall, clinical and imaging characteristics among our cohort are similar to previous 7 

reports. Most clinical series have reported a male predominance of largely asymptomatic patients 8 

or with non-specific symptoms and no obvious clinical signs on examination (7, 21, 22). A 9 

recent systematic review that identified 491 patients (65 from North America) with IAD from 10 

hospital based series or registries worldwide also reported similar findings. Rare presentations 11 

like transient spinal ischemia have been reported but this is exceedingly uncommon (23, 24). 12 

Traditional atherosclerotic risk factors like hypertension are prevalent in those with IAD. 13 

Connective tissue disorders and a positive family history were rare, probably due to our defined 14 

population and geography.    15 

Our data indicates that preexistent aortic dilatation is common but and subsequent 16 

aneurysmal degeneration is slow. There was limited need for late aortic related intervention. 17 

Faries et al. report that concomitant aortic aneurysms occur in 48.6% (14/37 patients) with an 18 

aneurysm growth rate of 1.2 mm/ year. (22) The growth rate in our study was lower 19 

(0.9mm/year). Trimarchi et al. advise aggressive surgical or endovascular management as half 20 

the long term deaths in their series were due to dissection related events.(1) We did not find a 21 

similar association in our study, probably as most of our patients did not have an acute 22 

presentation.  Aortic dilatation was included as this is considered a risk factor for thoracic aortic 23 
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dissection associated with connective tissue disorders. However, in our study, majority of those 1 

with aortic dilatation and IAD did not have connective tissue disorders. Thus, it is possible that 2 

aortic dilatation was a marker of the overall degenerative process and change in tissue 3 

characteristics affecting the aorta in this subgroup of patients. Our study would not be able to 4 

assess if aortic dilatation was a true risk factor for IAD. 5 

We recommend that symptomatic patients may be treated early as they have good long-6 

term outcomes. In our study, aortic size increased in 36%, this was higher than the Kang et al. 7 

who report an 8.7% rate of false lumen enlargement in 210 patients with IAD.   They also advise 8 

intervention for ruptures, large concomitant aortic aneurysms, or underlying connective tissue 9 

disease with consideration of early repair in females, symptomatic patients or those with 10 

suprarenal IAD to reduce aorta related mortality (20). The one patient with Marfan syndrome in 11 

our study was managed conservatively. Although the overall rate of aortic growth was higher, we 12 

did not observe a corresponding increase in aortic related mortality or aortic rupture. This is 13 

probably reflective of the absence of the above poor prognostic factors in our patient cohort.  The 14 

overall survival and freedom from major cardiovascular events were similar to population 15 

controls. This is significantly different from patients with aortic dissection, which is associated 16 

with a significantly increased risk of aortic and cardiovascular mortality and morbidity (15). 17 

Although our sample size was small, we feel that IAD, especially in asymptomatic patients with 18 

smaller aortic sizes has a better long term prognosis than thoracic dissection. These findings are 19 

consistent with a recent meta-analysis showing that appropriate initial treatment strategies 20 

(including conservative management, endovascular intervention or open repair) can all obtain 21 

acceptable clinical outcomes (7, 10). However, regular imaging surveillance and close 22 
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cardiovascular care should be provided for these patients until more conclusive evidence on the 1 

benign course of this pathology is reached.  2 

Our study has several limitations. Our overall number of patients with IAD is small, and 3 

the event rates are low. This limits our ability to draw robust clinical conclusions or analyze 4 

factors that would predict aneurysm growth or need for intervention. In addition, although our 5 

sample is a population based cohort, the demographics of Olmsted County, Minnesota may not 6 

be representative of the entire US. However, the data from Olmsted County have been shown to 7 

represent the demographics regionally in the Midwest.  Imaging protocols and follow up 8 

frequency was not standardized, and imaging of the thoracic aorta was not available in all 9 

patients. Lastly, our review was retrospective and treatment determined by the individual 10 

providers over a 20 year period. However, our study is strengthened by its epidemiological 11 

foundation and is inclusive of all patients regardless of age or insurance and the clinical 12 

verification of all coding diagnoses.  13 

Conclusion 14 

Isolated abdominal dissection is rare. Initial management for asymptomatic patients is medical. 15 

The aortic growth rate is slow, with no late aortic related mortality in this cohort and a low rate 16 

of aortic intervention. Overall mortality is similar to population controls. Heart failure and 17 

cardiac related death are prevalent, suggesting close cardiovascular care is needed in this patient 18 

population. 19 
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Figure Legends 15 

Fig 1: Subacute, infrarenal dissection with a small aneurysm treated by Endovascular aneurysm 16 

repair (EVAR, Medtronic AneuRx, 26x15x16.5 device) 17 

Fig 2:  Open repair of an aortoiliac dissection with a metal probe is in the true channel with an 18 

aorto-right common-left external iliac artery bifurcated polyester Gelsoft (Vascutek graft), and 19 

follow up angiogram  20 

Fig 3: Infrarenal aortic stenting for aortic stenosis (two Protégé 14 x 40 mm self-expandable 21 

stents) and follow up angiogram 22 

Fig 4: Kaplan Meier analysis: Survival in patients with IAD compared with their population 23 

controls.  24 
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Figure Legends 

Fig 1: Subacute, infrarenal dissection with a small aneurysm treated by Endovascular aneurysm repair 

(EVAR, Medtronic AneuRx, 26x15x16.5 device) 

Fig 2:  Open repair of an aortoiliac dissection with a metal probe is in the true channel with an aorto-

right common-left external iliac artery bifurcated polyester Gelsoft (Vascutek graft), and follow up 

angiogram  

Fig 3: Infrarenal aortic stenting for aortic stenosis (two Protégé 14 x 40 mm self-expandable stents) and 

follow up angiogram 

Fig 4: Kaplan Meier analysis: Survival in patients with IAD compared with their population controls 

Figure 1 supplemental:  Study flowchart of included and excluded cases of isolated abdominal aortic 

dissection with outcomes (AD- aortic dissection, IMH- intramural hematoma, PAU- penetrating aortic 

ulcer) 
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