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ABSTRACT

Inflammatory abdominal aortic aneurysm (IAAA) is characterised by thick aortic wall, with perianeurysmal fibrosis extending to
adjacent organs. This study aimed to determine the early surgical outcomes of 10 IAAAs and compare the risk factors, periopera-
tive complications, and 30-day mortality of these patients to 50 degenerative AAAs (dAAA), who underwent open repair in Sina
Hospital, Tehran, Iran. The study was conducted from 2011 to 2019. IAAA patients were followed for 22.7 + 3.8 months. The
frequency of IAAA was 4.9%. All IAAA patients were males and smokers. There was no statistical difference in preoperative risk
factors (age, smoking, hypertension, chronic kidney disease, ischemic heart disease, chronic obstructive pulmonary disease),
operation time, blood loss, postoperative complications between dAAA and IAAA patients. The thirty-day mortality rate of open
surgeries in degenerative and inflammatory cases was 8% (N=4) and 10% (N=1), respectively. Open repair with proxi-
mal/and/or distal clamping, avoids severe adhesiolysis, procedure-related morbidity, and 30-day perioperative mortality.
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INTRODUCTION

Inflammatory abdominal aortic aneurysms (IAAA) are charac-
terised by the thickness of the aortic wall, with perianeurysmal
fibrosis, expanding to adjacent organs. Duodenum, left renal
vein, and ureters are mostly involved.! They can be asympto-
matic, but when symptoms occur, patients present with
abdominal and/or back pain, fatigue, and weight loss. Erythro-
cyte sedimentation rate may be elevated in this group of
patients. IAAA differences with a mycotic aneurysm can be
distinguished by the absence of infection. Ureters fibrous
encasement leads to obstruction, hydronephrosis and renal
failure.?2 Open surgical repair (OSR) and endovascular
aneurysmrepair (EVAR) are two treatment methods for IAAA.*
Periaortic fibrosis (PAF) makes a hostile operative abdomen;
and adhesions may involve the duodenum, the left renal vein,
and other structures, which canlead toiatrogenicinjury. Thus,
it may lead to higher intra and postoperative morbidity and
mortality of IAAA.
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Development of visceral organ complications in previously
involved or uninvolved structures, attributable to ongoing
fibrosis after surgical intervention, are well-known complica-
tions; but the impact of ongoing inflammation on long-term
survivalremainstobedetermined.>*

The aim of this series was to determine the surgical repair
outcomes (postoperative complications and 30-day mortality) of
inflammatory and degenerativeabdominal aorticaneurysms.

METHODOLOGY

This series consisted of 10 elective IAAA patients, who under-
went open surgery at Sina Hospital, Tehran, from September
2011 to December2019. Emergency ruptured aneurysm repair,
suprarenal andthoracicaneurysms, defectsin data, and inability
to track the patient via telephone contact were excluded. Fifty
dAAA patients, who electively weretreated by openrepairduring
the study period, were also included. All patients signed the
consentform. IRB approval was obtained from Tehran University
of Medical Sciences; REC1399.419. A checklist of required data
(age, gender, comorbidities, smoking, aneurysm diameter, ESR,
CRP, operation time, blood loss during surgery, prolonged para-
lytic ileus, creatinine rise, and deaths in 30 days) was prepared
and used to extract data from patients' medical case files.
Computed tomography (CT) was used for the diagnosis of AAA
and differentiating between inflammatory and degenerative
types. All IAAAs were infrarenal; and iliac arteries were not
involved in any of them. Histopathologic examinations
confirmed aneurysms to be inflammatory. SPSS Version 18 soft-
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ware was used to analyse the data. In the descriptive analysis,
the frequency, percentage, mean, and standard deviation were
reported.

Following midline incision, the neck of the aneurysm was
dissected and released near renal artery origins, and then near
right and left iliac arteries. In some cases, left renal vein was
ligated to find more secure proximal arterial control, if applicable.
Ureters were explored and distal control was taken. Vascular
clamps were used to get proximal and distal control and
aneurysmswere opened withoutreleasing the adhesions overthe
sac.Atubegraftoftheaortawascreatedinall 101AAAs (Figure 1).

Figure1l: Thickinflammatoryaorticaneurysm sa (A:CTscan;B:Surgery).

Table I: Comparison of 30-day mortality and risk factors of IAAA and dAAA
patients. (Non-significant: pvalue >0.05).

IAAA! (n=10) dAAA? (n=50) p-value
Age 68.1+5.6 68.6+ 8.6 ?N%1)4
Gender (male) 10(100%) 48(96%) >0.999
Hypertension 5(50%) 26(52%) >0.999
Ischemic heart 2(20%) 19(38%) 0.470

isease
g.hm”'c Kidney 1(10%) 6(12%) >0.999
isease

COPD 2(20%) 3(6%) 0.190
CVA 1(10%) 3(6%) 0.528
Smoking 10(100%) 45(90%) 0.578
Aneurysm 74.4+9.8 72.6+14.0 0.723
diameter (cm)
30 day mortality 1(10%) 4(8%) >0.999
Follow up period | 5, 7,38 23.8+5.1 0.518
(months)
?nﬁﬁr)a“” time | 14004254 | 132.7%#33.0 | 0517
Blood loss (ml) 634.0+£119.6 869.0+575.1 0.206
Hospital stay
(days) 6.9+2.3 7.2+2.8 0.758
Creatinine rise
(ma/dl) 1(10%) 7(14%) >.999
Prolonged ileus 1(10%) 10(20%) 0.671
* Inflammatory abdominal aortic aneurysm, 2 Degenerative aortic
aneurysm (open surgery).

RESULTS

During the study period, the frequency of IAAA was 4.9%.
Patients were evaluated in two groups: 50 dAAA (open repair)
and 10 Inflammatory AAAs. All IAAA patients were males and
smokers. Characteristics of each group are summarised in
Table I. All of the IAAAs had elevated ESR and CRP. The
aneurysm diameter of IAAAs was 74.4 + 9.8 (60-84) mm. They
were admitted when they were symptomatic and required
urgentintervention.

Inthe IAAAs group, one patientdied 2 weeks after the operation
due to respiratory failure. He had severe COPD for 10 years and
could not be weaned off the mechanical ventilator. A transient
rise of creatinine was noted in one patient (10%); and he was
discharged after 10 days with creatinine in the normal range.
Prolonged paralyticileus also occurred in one of the IAAA group
(10%).

The mean operation time in degenerative and inflammatory
patients was 132.76 + 33.08 and 140.00 + 25.49 minutes,
respectively (Table I). The mean follow-up time of IAAAs was
22.7 = 3.8 months. There was no statistical difference between
thefrequency of smokersin dAAAand IAAA patients.

DISCUSSION

IAAA was first described by Walkeretal. in 1972.% It occursin 3%
to 10% ofall AAA, whichismore commoninmen. Itishighly asso-
ciated with smoking, and younger presentation age. Moreover,
it has a lower risk of rupture than non-inflammatory AAA.** In
this study, the frequency of IAAA was 4.9%. Chief complaintsin
all IAAA patients were abdominal and low back pain, but fever
was not detected in this group. In susceptible patients, a severe
form of inflammatory changes, secondary to atherosclerotic
plaqueantigens, may cause inflammatory aneurysms.®’

lino et al,® showed 90% sensitivity for computed tomography.
Computerised tomography is the most reliable diagnostic
modality for IAAA. CT scan and MR angiography are helpful for
diagnosis and follow-up.? In this series, patients were followed
for23.8 £ 5.1 months, but CT scan was notused routinely during
thefollow-up period.

Control of hypertension, hyperlipidemia, smoking cession are
important for medical management.! Most authors agree
that corticosteroids do not alter the long-term development of
inflammatory aneurysms and that operative repair of the
aneurysm is the treatment of choice.’ Although surgical inter-
vention appears prudent once the diameter of the aneurysm
exceeds 5.5 cm. The endovascular repair can be done, if it is
anatomically feasible with a lower rate of inflammatory
response resolution. The surgical challenge of IAAA lies in the
difficulty of the dissection and control of the proximal and distal
aorta, which leads to a three-times-higher perioperative
morbidity and mortality rate (7.9% vs. 2.4%).° Nuellari et al.
declared the fibrotic process complicated surgical dissection
and exposure of the aorta. However, it did not seemto influence
the results of surgery in terms of survival. Surgical injury to the
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adherentorgans hasbeenreportedin4.5%to 15% of cases.>No
controlled clinical trials have evaluated the long-term efficacy
of steroids for IAAAs.# In this study, IAAAs were symptomatic,
andsurgery was conducted withinone ortwo days ofadmission,
socorticosteroids were not prescribed preoperatively.

This surgical technique in patients suffering from IAAA avoids
retroperitoneal approach and extensive adhesiolysis. In a
single-institution study of 18 IAAA patients, who were followed
for a mean of 61 months, IAAA repair was associated with a
higherincidence of anastomotic aneurysms than dAAA repair.*°
Although in Bonati et al., early outcomes and late cumulative
survival rates were notsignificantly different.* In this study, the
mean follow-up period was 23 months and anastomotic pseu-
doaneurysm was not detected in the IAAA group, so larger or
multicentre studies are needed to detect probable anastomotic
pseudoaneurysm.

Finally,inlAAAs, medicaltherapy issometimes mandatory post-
operatively to reduce the inflammation and accompanying
fibrosis that usually involves adjacent organs. For example,
some case series employed corticosteroids and immunosup-
pressive agents, such as methotrexate, cyclophosphamide,
andazathioprine.*

CONCLUSION

The results of this research suggest open repair with proxi-
mal/and/ordistal clamping in patients with IAAAs avoids severe
adhesiolysis, can reduce procedure-related morbidity, and 30-
day perioperative mortality.
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