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CASE REPORTS

Multi-organ failure secondary to an aortocaval
fistula-when should it be suspected?
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Abstract

Spontaneous aortocaval fistula (ACF) isarare, life threatening complication of abdominal aortic aneurysms (AAA) which
is seldom suspected clinically. Wereport a case of progressive multi-organ failure secondary to an ACF wherein adelayed
diagnosis was followed by a successful outcome. A 67-year-old man presented with dyspnoea on exertion, cough, and
night sweats for three weeks. Initia investigations showed type 1 respiratory failure and mild renal impairment. He was
treated for a suspected respiratory tract infection and fluid overload but antibiotic and diuretic therapies were ineffective.
Within the following 36 hours he developed progressive azotemia and acute liver failure. He had physical signs of
predominantly right-sided heart failure with preserved left ventricular systolic function on echocardiogram. Abdominal
ultrasound and a non-contrast computed tomography (CT) revealed mild hepatomegaly, a 10 cm AAA with no evident
leak and unremarkable kidneys. Oliguria and metabolic acidosis ensued with rapid deterioration of renal function and
hypotension necessitating continuous veno-venous hemofiltration with inotropic support. Hepatic and rena function
improved within a week of intensive care therapy but signs of volume overload persisted. A contrast abdominal CT
demonstrated an ACF, which was successfully managed by endovascular stent-grafting. This case highlights the
importance of being alert to the haemodynamic consequences of aortocaval rupture particularly in the presence of alarge
AAA in a patient presenting with unexplained organ failure and hyperkinetic shock. Optimisation of supportive care
impacts favourably on the perioperative course and overall prognosis of this rare condition.
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1 Introduction

Spontaneous aortocaval fistula (ACF) is a rare life threatening complication of abdominal aortic aneurysms (AAA).
Diagnosis is often delayed, particularly with atypical presentations . Although renal insufficiency is not an uncommon
associated manifestation, severe acute rena failure (ARF) secondary to an ACF necessitating renal replacement therapy
preoperatively has seldom been reported ?°1. ACF should be suspected in the presence of a large AAA in a patient
presenting with hyperdynamic shock and multi-organ failure. A preoperative diagnosis and supportive management of
ACF have been associated with improved postoperative outcomesin the literature 1.
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2 Case presentation

2.1 History and physical findings

A 67-year-old man was referred by his general practitioner with a three week history of exertional dyspnoea, cough
productive of white sputum, and night sweats that responded poorly to oral antibiotic therapy. He had a background of
type 2 diabetes and coronary artery stenting. He was married, an ex-smoker and drank alcohol on social occasions. His
regular medications were aspirin, metoprolol, metformin, lisinopril and pravastatin. He appeared well, his heart rate was
122 beats/minute and other vital signs were normal. Heart sounds were normal and there was reduced air entry at the lung
bases with crepitations. Abdomen was soft and non-tender with no pal pable organs.

2.2 Diagnostic work-up, hospital course & initial management

Chest X-ray (CXR) showed bilateral pleural effusions and fluid in the right horizontal fissure. Electrocardiogram (ECG)
was unremarkable except for evidence of an old inferior infarction. There were no dramatic derangements in the initial
|aboratory tests (see Table 1). Mild anaemia was noted as well as a raised creatinine of 135 pmol/L. Baseline creatinine
was 100 pmol four months prior to admission. Arterial blood gas (ABG) anaysis showed mild hypoxia and a mild
compensated metabolic acidosis. An intravenous antibiotic (co-amoxiclav) and diuretic therapy were commenced and
metformin was held. On day 3 of hospitalisation, marked derangement of liver function tests was noted in a predominantly
hepatocellular pattern. The patient’s dysnoea and cough persisted. On examination his BP was stable at 110/60, he was
tachypnoeac with SpO, 97% on room air (RA), and he had a low grade fever with a temperature between 37.8°C and
38.0°C. Hisjugular venous pressure was raised and a few crepitations were heard over the right lung base. He had mild
pedal oedema. Repeat |aboratory blood tests were as shown in Table 1. There was evidence of severe acute rena and
hepatic injury. An echocardiogram showed a non-dilated left ventricle with an gjection fraction of 44%-55%, and a
mildly dilated right heart with good function. There were no ECG changes or biochemical evidence of an acute coronary
syndrome. On repeat CXR there was upper |obe venous diversion with evidence of progressive interstitial oedema and
a right base consolidation. Abdominal ultrasound (US) showed a 10 cm AAA with no evidence of bleeding into the
intraperitoneal or retroperitoneal spaces, adlightly enlarged hyperechoic liver with no intra-hepatic biliary duct dilatation,
a contracted gallbladder and normal common bile duct. The pancreas, spleen and kidneys were unremarkable. Over the
next few hours urine output dropped to < 15 ml/hour, blood pressure dropped to 95/51, oxygen saturations to 95% on RA;
repeat ABG showed worsening hypoxiaand metabolic acidosis. D-dimer was markedly raised at 2,630. Subcutaneous |ow
molecular weight heparin (LMWH) was commenced because of suspicion of pulmonary embolism (PE) and co-amoxiclav
was replaced with a more broad-spectrum antimicrobia regimen. Due to worsening of metabolic acidosis (pH 7.28),
hyperkalemia and refractory volume overload with oliguria the patient was transferred to the intensive care unit (1CU) for
continuous veno-venous hemodiafiltration with inotropic support. He did not require ventilatory support. Central venous
pressure was 26 cm H,O. A volume of 4.5 litres of fluid was removed in 72 hours. Within aweek of ICU admission, there
was dramatic improvement in hepatic and renal function but ongoing signs of fluid retention. Further history taking
disclosed an episode of lower chest and upper abdominal pain associated with hypotension one week prior to admission
when the patient was managed in the community. A non-contrast abdominal CT during the fourth week of admission
showed stable appearance of the AAA compared to the earlier ultrasonographic findings. With persistence of diuretic
refractory volume overload aweek later, acontrast CT was obtained which demonstrated an infra-renal 11.5 cm AAA with
focal ulceration into the inferior vena cava (IVC) associated with caval thrombosis at the indentation site (see Figure 1).
There was bilateral lung consolidation and enlarging pleura effusions in a pattern consistent with cardiac failure. The
unifying diagnosis of an ACF with associated high-output cardiac failure was made and the patient was referred for urgent
surgical intervention.

Table 1 shows the patient’s laboratory data at different time points throughout the admission and on follow up 4 weeks
post surgery. Renal and hepatic function recovered to a normal baseline. CT imaging of the abdomen with contrast is
shown in Figure 1 demonstrating the large abdominal aortic aneurysm and aortocaval fistula.
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Figure 1. Computed tomography of abdomen with
contrast showing large abdomina aortic aneurysm
(AAA) and infra-renal aortocaval fistula (arrow)

Table 1. Laboratory data of patient with aortocaval fistula at different stages during treatment course

Day 4 Day 28
Laborat It Day 4 Day 10 4
(Ref(;:n?:rgr?e; bayl® Day2 Day3 (?;ICU) (Icu-on  Days (o?fyCRRT) (oneweek Legks
g P CRRT) preop) P P

Hb (g/dl)

1 - 113 99 108 107 98 107 -
(13.0-18.5)
WBC (x 10°/L)

6.0 - 73 142 163 18 65 10.0 -
(4.0-11.0)
Urea (mmol/L.) 122 139 219 252 20.0 135 93 310 56
(2.1-6.4)
Creatinine(umol/L) .0 194 283 42 361 308 188 175 100
(50-115)
Na (mmol/L)

139 138 136 135 133 134 135 127 139
(132-146)
K (mmol/L)

50 52 59 75 44 43 36 42 35
(35-5.0)
Albumin(g/L)

32 3l - 32 30 - 20 26

(35-50)
INR 11 - 15 30 35 53 27 21 -
Bilirubin (umol/L) 33 53 79 88 91 128 74 23
(<17)
ALP (IU/L)

%5 94 18 147 165 172 168 158 80
(42-121)
AST (IUL) 55 72 2861 6120 10,725 6832 905 56 25
(15-41)
ALT (IUIL) 120 116 1663 3655 4,865 4093 1653 38 24
(17-63)
CPK (UIL) o ] ] ] ] ] ] ] ]
(38-174)
D Dimer (ug/L) 632 2,630

*Day 1 corresponds to the date of admission to hospital. CRRT = continuous rena replacement therapy; Preop = preoperatively; Postop = postoperatively; WBC = white blood
cells; Na = sodium; K = potassium; INR = international normalised ratio; ALP = alkaline phosphatase; AST = aspartate aminotransferase; ALT = alanine aminotransferase;
CPK = creatine phosphokinase.
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2.3 Differential diagnosis

The patient was initialy treated for a suspected community acquired pneumonia and congestive heart failure on a
background of atherosclerotic cardiovascular disease. The presentation was compounded by rapidly progressive hepatic
and renal failure with severe metabolic acidosis out of proportion to the haemodynamic instability. Sepsis was considered
and antibiotic therapy was broadened to cover atypical bacteria, viral and fungal pneumonia. Blood cultures taken on
admission and 48 hours later were negative. Only commensal organisms were grown on sputum culture. Serological
testing for atypical pneumonia organisms including leptospiposis and Q fever was negative as was urine testing for
legionella and pneumococcal antigens. ARF is not a typical feature of acute Q fever although the association has been
rarely reported " &, The predominantly hepatocellular pattern of liver injury was not consistent with the cholestatic
picture characteristic of icteric leptospirosis (Weil’s disease) . An idiosyncratic reaction to co-amoxiclav resulting in
hepato-renal failure was likewise considered to be unlikely with the observed pattern of transaminitis, the drug was
however discontinued. There was no rash or oesinophilia. Serology for hepatitis A, B, C aswell as acute cytomegalovirus
(CMV) and Epstein-Barr virus (EBV) infections was negative. Rhabdomyolysis was excluded by a minimally
elevated creatine phosphokinase (CPK). The markedly elevated D-dimer level with a prominence of respiratory
symptoms, hypoxemia and predominantly right sided heart failure raised a clinical suspicion of PE; However,
echocardiographic findings were not consistent with a haemodynamically or clinically relevant PE. There was no
significant elevation of right ventricular systolic pressure or tricuspid regurgitation. As the patient had no abdominal
pain at presentation, attention was diverted from a more focused abdominal examination to a presumed primary
cardio-respiratory pathology but the marked transaminitis prompted an urgent abdominal US which demonstrated the
aneurysm. Finally, the possibility of a contained aneurysmal leak and secondary compression or thrombosis of the IVC
was considered and acontrast enhanced CT was obtained |eading to the diagnosis of the ACF. The salient features pointing
to the diagnosis were the marked diuretic resistant hyperdynamic overload status, with prominent signs of central venous
congestion and preserved biventricular function.

2.4 Definitive treatment & outcome

The patient underwent successful endovascular repair and his postoperative recovery was uneventful. He regained
independant renal function preoperatively and his creatinine stabilised postoperatively at its previous baseline of around
100 umol/L. Six years following surgery, he remains asymptomatic with no evidence of endoleak or recurrence of ACF.

3 Discussion

Spontaneous aortocaval fistula formation is reported to occur in averagely 4% of ruptured abdominal aortic
aneurysms [* ¢ 1% The condition was first described in 1831 by Syme [*4. Over the following one and a half century
approximately, an average of one case per year worldwide had been reported in the English literature (159 cases in 160
years) . There is a striking male predominance with presentation typically happening after middle age, although the
index case was ayoung man with syphilic aortitis!*. Traditionally diagnosis was made by conventional angiography until
the 1980s. Subsequently, contrast enhanced CT has become the standard imaging modality of choice ', A classical
triad of abdominal or lower back pain, a pulsatile abdominal mass and a machinary abdominal murmur often with findings
suggestive of high output congestive cardiac failure (CCF) have been described in typical presentations of ACF 819,
Mural thrombus or compression of the IV C by the aortic aneurysm may be associated with restriction of venous return,
accentuation of regional venous hypertension and attenuation of the fistula bruit % *. In many patients however, some of
these symptoms and signs are absent or missed due to other less typical but clinically prominent and distracting features
such as haematuria due to venous hypertension, severe renal and/or hepatic injury due to the haemodynamic aterations,
syncope, transient ischemic attack, angina, palpitations, cough, or constitutional symptoms such as lethargy, low grade
fever and sweating. Thus, in the absence of abdominal or back pain, a diagnosis of ACF may be easily overlooked and a
palpable AAA or an abdominal bruit may be missed. Likewise, features of CCF may not be prominent (. Oliguric acute
kidney injury may occur without any significant drop in systolic blood pressure ™ *". Proposed mechanisms of renal
injury include reduced total peripheral resistance and renal venous hypertension leading to reduced renal arterial perfusion
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pressure Y. A compensatory increase in the cardiac output helps maintain systolic blood pressure in patients with
preserved cardiac function. Severe acute ischaemic hepatitis has been reported in association with ACF > 2,

The goal's of management are haemodynamic stabilisation, surgical correction with control of bleeding and prevention of
venous thromboembolism (VTE). A preoperative diagnosis allows better haemostatic control and specific care to avoid
paradoxical embolism dueto dislodged atheromatous debris. Operative mortality is approximately 30% with open surgery
due to complications such as haemorrhage, myocardial infarction, coagulopathy and thromboembolism ™ 2, The role of
rapidly evolving endovascular modalities has been well documented in the treatment of AAA. The use of these newer
techniquesin ACF repair has gained favour in more recent years and in selected cases appears to be associated with high
success rates although the rarity of the condition and reporting bias for both strategies limit any conclusions from current
data regarding a survival advantage . Notwithstanding the limitation of data, a recent systematic review of case reports
of endovascular repair of major abdominal arteriovenous fistul as presented a 94% technical success rate and 0% and 10%
intra-operative and 90-day mortality respectively %3

Anticoagulation is potentially harmful with large AAAs. A positive D-dimer lacks specificity for diagnosing VTE, and
should beinterpreted with particular caution in this setting. ACF may present predominantly asin our case with respiratory
symptoms, type 1 respiratory failure and signs of central venous congestion, suggesting an incorrect diagnosis of PE
on clinical grounds. On the other hand, ACF may at times be complicated by paradoxical PE or 1V C thrombosis with
secondary PE 1224, Although renal impairment may be a concern; contrast imaging is warranted to diagnose or rule out
concurrent PE if clinically suspected in such a situation as placement of an IV C filter may be required.

Despite adelay in diagnosisin this case owing to the atypical and insidious presentation, prompt instigation of short term
critical care support and alater preoperative diagnosis were associated with agood surgical outcome. It is postulated that
with timely interim supportive measures compensatory mechanisms and physiologic adaptations to the acute circulatory
changes were alowed to take place, stabilising the patient before surgical intervention.

4 Conclusion

(1) Contained rupture of an AAA with ACF formation can masquerade as diuretic resistant high output CCF with
secondary multi-organ dysfunction.

(2) Abdominal and/or back pain is not universal and clinical signs of an AAA may be overlooked. Signs of organ
hypoperfusion, lower body venous hypertension, and rarely, thromboembolism may predominate making the
clinical presentation of ACF widely variable. Lack of clinical suspicion and awareness of the condition contribute
to diagnostic delays and poorer outcomes.

(3 Non contrast CT imaging can detect extra-peritoneal haemorrhage but cannot exclude an intramural dissection or
an ACF.

(4) PE occasionally complicates an ACF due to IV C thrombosis or paradoxical embolism but may frequently be
suspected when ACF presents with respiratory symptoms, hypoxemia and signs of right ventricular failure. An
elevated D Dimer is expected with a ruptured AAA and has a low positive predictive value for PE. Empiric
anticoagulation while delaying contrast exposure in this setting should be avoided.

(5) Endovascular stent grafting offers apromising, increasingly employed technique in the management of ACF with
excellent short and intermediate term outcomes.
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