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Abstract
Background and purpose: Low back pain (LBP) has been reported to have up to 33% point prevalence, and a purported 20% of patients will consult their General 
Practitioner (GP) or seek National Health Service (NHS) help with management.

The growing trend within the NHS toward enhanced health care professional roles e.g., Advanced Practice Physiotherapists (APPs) and First Contact Practitioners 
(FCPs), and towards self-referral, requires clinicians to evaluate complex combinations of clinical features and make decisions on urgency, investigation and 
specialist referral.

This case of Mycotic Aortic Aneurysm (MAA), an abdominal masquerader mimicking Mechanical Low Back Pain (MLBP), presenting to a Physiotherapy clinic, 
highlights the importance of vigilant clinical reasoning and rapid action. The infective component and its significant impact on morbidity and mortality levels 
increase this importance.

Methods: An 84-year-old male referred to an NHS physiotherapy department with a 3 month history of LBP and abdominal pain. He had a significant 
cardiovascular history, recent episode of febrile illness, and declining weight. Physical examination revealed anepigastric pulsatile mass. Unreported calcification 
of the descending aorta was noted on lumbar radiograph.

Results: The presentation led to an initial hypothesis of Abdominal Aortic Aneurism (AAA), with an infective component subsequently suspected. Investigation 
revealed MAA, which was successfully treated with Fenestrated Endovascular Aortic Aneurysm Repair (FEVAR) and antibiotics.

Discussion: MAA is a rare infectious vascular disease with high mortality and morbidity due to its rapidly progressive clinical course. Early diagnosis is difficult 
as symptoms are subtle and frequently minimal during the early stages, so a high index of suspicion is essential.
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Introduction
This case study describes a patient initially referred to 

physiotherapy by his GP for assessment and treatment of MLBP, 
his assessment, and the suspicion and subsequent identification of a 
AAA, subsequently discovered to be mycotic. The clinical reasoning 
process is examined, and combined antibiotic therapy and surgical 
management are also described.

MAA is a rare but potentially life-threatening vascular disorder, 
which may masquerade as MLBP. Ensuring early detection and rapid 
onward referral for appropriate management through vigilant clinical 
reasoning is essential for a successful outcome.

The point prevalence of LBP is reported as up to 33%, and 84% for 
lifetime prevalence [1]. The prevalence of serious spinal pathology is 
quoted as 1% of all spinal pain in [2]. Physiotherapists are estimated to 
assess and treat 1.3 million patients with LBP each year in the United 
Kingdom (UK), a figure which is likely to rise [3]. Further development 
of physiotherapy roles (for example FCP seeing new musculoskeletal 
presentations rather than GPs) is likely to lead to increased exposure 
to patients with clinical features suggestive of serious pathology 
known as ‘red flags’ [4]. There is increasing discussion in the literature 
around the diagnostic accuracy of red flags, so careful evaluation of 
the combination of clinical history and objective testing is required in 
order to make sound clinical judgments [5-7]. This is particularly the 
case in a condition with high mortality rates such as this.

Case Presentation
An 80-year-old male presented to a joint physiotherapy and 

APP clinic with a 3-month history of acute and worsening low back 
pain referring to the left anterior hip, with concomitant epigastric 
abdominal pain, causing him notable discomfort at night. He was 
seen by his GP and provisionally diagnosed with MLBP and referred 
to the musculoskeletal clinic with plain film x-ray requested.

The Numerical Pain Rating Scale (NRS) was used to assess the 
level of the patients’ pain. The NRS is a unidimensional single-item 
scale that provides an estimate of patients’ pain intensity. It is easy 
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to administer, complete, and score [8]. On reflection this may have 
not been the most clinically useful or sensitive measure, but at this 
stage it was unknown if pharmacology or treatment was required. 
Using validated tools appropriate to the individual is a useful strategy 
for successful pain management, although not essential to successful 
outcome [9]. Noted acute pain can be reliably assessed, both at rest 
and during movement, with one-dimensional tools such as the NRS 
[10].

The patient reported that lumbar pain was aggravated on 
standing and extending from a flexed position, although it was more 
provocative of abdominal symptoms. He noted difficulty with sleeping 
due to low back and abdominal pain. He had a past medical history 
of hypertension, mechanical heart valve replacement, subdural 
haematoma, gall bladder removal, appendicectomy, bi-lateral inguinal 
hernia repair and 40-year history of smoking. (20 pack years).

Initial medical diagnosis is described in the literature as the 
desirable starting point for a careful assessment by allied health 
practitioners evaluating at risk populations [11]. A number of papers 
support APP clinical decision-making being in correlation with medial 
colleagues, demonstrating professional skill and reasoned choices in 
patient management [12-14]. The patient denied previous low back 
pain or mechanism of injury/trauma preceding his symptoms, and 
the sudden onset of back pain with abdominal pain, night pain, and 
inability to ease his night pain suggested symptoms may be due to an 
abdominal masquerader [15].

Crawford et al. [16] note that AAA should be considered in the 
differential diagnosis for all patients over 65 (particularly males) with 
low back pain and other risk factors for AAA. The recognition of red 
flags and determining how they interact with each other to indicate 
certain conditional probabilities is a vital element of the clinical 
reasoning process [2]. His age, smoking history, cardiovascular 
insufficiency, and abdominal pain fitted an AAA clinical picture [17]. 
Based on these factors and previous APP experience, Abdominal 
Aortic Aneurysm (AAA) was an important differential which 
required exclusion.

Further questioning identified a 3-week hospital admission for 
flu-like symptoms whilst on holiday abroad. He reported an 8lb 
weight loss in the symptomatic period from his normal 10st 2lb, 
attributing this to appetite loss. He denied systemic fever in clinic, but 
had recent febrile illness [18], gradual weight loss [19], back pain [20] 
and smoking history [21], so a concurrent infective process could not 
be excluded.

A ranking of history approach is common in APPs in preference 
to the hypothetico-deductive reasoning of a novice practitioner. An 
emphasis on key history indicators and basic physical examination 
procedures enables efficient judgement and planning from the 
outset in possible serious pathology presentations [22]. Wainwright 
et al. [23] discussed the differences between novice clinicians who 
rely on hypothetico-deductive reasoning and have less recall ability, 
and expert clinicians who have developed larger casual networks of 
knowledge and use a pattern recognition approach to guide clinical 
decision making. Using a ranking of history approach, the APP’s 
previous experience of AAA clinical manifestation and management 
combined with knowledge of infective presentations and infection 
risk factors alluded to a possible hypothesis of concomitant infective 
pathology.

Physical examination
Physical examination was completed to test the hypothesis of a 

suspected vascular pathology and investigate subtle signs of left hip 
and groin pain. Full range of motion at the lumbar spine and hip 
was achieved with no symptoms induced, and the femoral pulse was 
strong and rhythmical. There was a palpable strongly pulsatile mass 
within the abdomen estimated at 5 cm diameter, to the right of the 
umbilicus abdominal examination is recommend when considering 
vascular AAA pathology [24-27]. Abdominal palpation by clinicians 
has been shown to be of reasonable accuracy at 76% sensitivity for 
AAA in aneurysm >5 cm [28]. Venkatasubramaniam et al. [26], noted 
that abdominal examination completed by a nurse in 30 patients with 
known AAA had positive predictive value of 0.8 when the aneurysm is 
>5 cm, with negative predictive value of 0.9 when the aneurysm is <4 
cm. There is no evidence to corroborate APP abdominal examination 
skills however the assessing APP has been deemed competent to 
perform basic abdominal examination, and was therefore within their 
scope of practice [29].

Hip range of motion was adequate and no significant arthropathic 
change was seen on X-ray. Neurological exam was completed in case 
there was a radicular cause of the hip pain, but no remarkable findings 
were identified. Radiculopathy has only rarely been associated with 
unruptured AAA [30], however cases have been reported of unilateral 
radiating pain caused by unruptured aneurysm inducing neurogenic 
claudication via. encroachment on a branch of the lumbar plexus 
[31,32].

The patient’s LBP was not reproduced on physical examination, 
with the exception of mild temporary increase in hip pain only, 
during prone knee bend test with overpressure, which increased the 
likelihood that this was a non-mechanical problem.

Diagnostic investigations
A lumbar X-ray requested by the GP was available to view in 

clinic. Plain radiography has historically been the primary imaging 
examination performed for LBP due to availability and cost; however, 
it is rarely indicated as initial workup for back pain [33]. It requires 
relatively high exposure to ionizing radiation, and incidental findings 
can lead to ineffective management [34,35]. Radiology guidelines 
must be considered when considering radiological investigation and 
emphasize the importance of appropriate imaging choice for suspected 
pathology. X-ray would not have been requested by the APP if MLBP 
was considered within their differential diagnoses. This is supported 
by a systematic review by which concluded APPs were effective in 
management and reduced unnecessary radiological exposure [36].

However, interestingly in this case the X-ray did contribute to the 
clinical reasoning process. X-rays should be considered if the history 
and physical exam are suggestive of non-mechanical cause of back 
pain or if red flags are present [37]. With the suspicion of infective 
vascular pathology this was reviewed by the APP in light of the 
patient’s age (over 55), previous fever, pain at rest and subtle weight 
loss [38,39]. No lucency or other evidence of erosion was noted of the 
lumbar vertebrae, although this did not exclude infective pathology 
as osseous demineralization requires 30% to 40% loss of the osseous 
matrix before radiographic evidence is visible [40]. Evaluation did 
however note radio-opacity of the descending aorta at L3 and 4 
consistent with calcification of atherosclerosis, which had not been 
mentioned in the radiology report. This may act as a culture medium 
for microorganisms, and corresponds with the most common site of 
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MAA being at the bifurcation of the aorta at L4, and the probability 
it will arise above the renal arteries [41]. A diseased aorta with 
significant atherosclerotic change at the site of bifurcation is more 
vulnerable to bacteraemia culture [27]. These corroborating findings 
again raised the possibility of MAA among the differential diagnoses.

With the suspicion raised of infective pathology, Full Blood Count 
(FBC), Erythrocyte Sedimentation Rate (ESR) and C - reactive protein 
(CRP) was requested by the APP on the day. These were used to detect 
signs of an infective process and strengthen suspicion. White Blood 
Cell count (WBC), ESR and CRP should be included in the basic work 
up of suspected infection [21], although these tests are non-specific 
and do not allow for precise diagnosis of mycotic aneurysm [42]. 
CRP markers have been suggested as a sensitive index for evaluating 
infection and treatment response in the follow up period however, also 
providing guidance for antibiotic therapy discontinuation following 
trend evaluation [43].

Blood tests showed elevated WBC (16.5 × 109/L, with normal range 
4.5-11 × 109/L) indicating leukocytosis, elevated CRP (121.2 mg/L, 
with normal range <5 mg/L) and normal ESR (5 mm/hr, with normal 
ranges 0 mm/hr-29 mm/hr) corroborating clinical signs of infection 
[44]. Low CRP elevation would be expected to be chronically elevated 
in this patient with a longstanding history of smoking, however his 
markers were clinically deranged supporting an infective mechanism 
[45].

Identification of definitive clinical markers of MAA is challenging 
with only scattered cases reported in the literature due to the low 
prevalence [24,25,41,46]. Not all patients with infected aneurysm are 
symptomatic, or will have atypical clinical features that make diagnosis 
difficult and commonly delayed [47]. The patient has clinical evidence 
supporting the hypothesis of MAA including previous fever, elevated 
WBC, elevated CRP, back pain and pulsatile mass [41].

Pathophysiology
MAA results in the breakdown of the aortic wall secondary to 

systemic bacteraemia and embolization of the infected material 
[48]. Septic emboli lodge in the vasculature that supplies the aortic 
walls, known as the vasa vasorum. Subsequently the blood supply is 
impaired and the muscular layers of the vessel lumen are destroyed 
[46]. This results in increased arterial pressures causing dilatation and 
enlargement until contained rupture and the development of a pseudo 
aneurysm in the contiguity of the vessel lumen occurs [41,49,50]. A 
pseudo aneurysm is an arterial dilatation with disruption of one or 
more layers of its walls, rather than with expansion of all artery layers, 
as in the case of a true arterial aneurysm.

The vasa vasorum normally has a resistance to infection and 
colonization of the intact vessel wall is rare. However, in the presence 
of injury or pathological change it is vulnerable to microorganism 
colonization [51]. MAA can result from seeding of the vasa vasorum 
in the setting of distant infection (e.g., bacterial endocarditis), 
an adjacent infective process (e.g., osteomyelitis, abscess etc.) 
or contiguous extension through superinfection of a diseased 
atherosclerotic plaque acting as a culture media [25,41,48,52]. The 
MAA is composed of inflamed perivascular soft tissue, inflammatory 
exudate and haematoma, resulting in rapid increases in size and 
subsequent rupture [51]. This is in contrast to a sterile arterial 
aneurysm where the destruction of the vessel wall is relatively slow, 
and develops a reactive rind of inflammatory tissue containing the 
aneurysm and typically preventing immediate rupture.

Management and Treatment
The clinical suspicion was discussed with the patient and his 

attending family members on the day in view of the medical urgency 
and mortality associated with suspected MAA. Patient communication 
is an important clinical skill to aid the patient’s understanding of the 
urgency of serious spinal masqueraders. A recent narrative review 
by Greenhalgh et al. [39] identified two key issues when patients 
discussed their experience of diagnosis and management of serious 
spinal masquerades; a) clinicians’ knowledge of signs and symptoms 
communicated to the patient b) communication about the signs and 
symptoms using language understandable to patients, including 
their awareness of the importance of timely management. Although 
this study was completed within a Cauda Equina Syndrome (CES) 
population, it is useful for any clinician managing spinal patients 
at high risk of morbidity and mortality. This professional skill 
encapsulates the APP’s experience, expertise, competence, knowledge 
and ability to act on important triage decisions [12,14]. Furthermore, 
if patients feel involved in their management under APP care, they 
see this as a positive experience, whereas a lack of involvement and 
explanation links to poorer patient satisfaction and impact on their 
outcome [53].

Often MAA may only present with fever of unknown origin so 
it is important to obtain a microbiological diagnosis given the need 
for definitive diagnosis and targeted antibiotics in the management 
of MAA [25]. This was out of scope for the APP, and was therefore 
discussed with the GP; it was agreed that blood cultures would be 
ordered and an immediate course of broad-spectrum antibiotics 
commenced, until sensitivity results were available [48]. The GP was 
the most appropriate specialist at this stage to select antibiotics and 
consider any adverse reactions with the patient’s current medications 
[54]. Negative blood cultures do not exclude MAA but do have 
significant usefulness, with an overall sensitivity of 50%-75% in 
patients for an identifiable pathogen [51,55,56].

The role of further imaging was also discussed, and urgent CT 
Angiography (CTA) recommended as the modality of choice, which 
the APP was unable to request due to being outside their scope of 
practice. CTA has been considered the definitive diagnostic tool [57], 
determining the exact location with a sensitivity of 96% and specificity 
of 100% and helps in surgical planning.

Magnetic Resonance Angiography (MRA) is an alternative 
diagnostic tool if CTA is contraindicated, but is limited by 
susceptibility to motion artefact and small volume coverage leading 
to false negative results [57]. Ultrasound also has limitations in MAA 
as it is unable to detect leakage, rupture or breach of the renal artery 
in these high-risk patients and would not be recommended for most 
accurate representation [58].

The patient was made aware of the further investigations 
requested and their urgency due to the morbidity and mortality risks, 
and the likelihood of surgical management. In view of the varied 
and inconclusive evidence, it was important to inform the patient 
and involve them in the decision making [15]. However, it was not 
deemed appropriate to discuss the precise details of the surgical 
procedure or mortality rates, with the patient made aware this would 
be fully discussed during consultation with the vascular team. APP 
staff can facilitate a more favourable experience by understanding the 
patients’ expectations, however must be aware of their clinical scope of 
practice [53]. Mortality rates vary between 96%-100% for those who 
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receive medical therapy alone, compared to 36%-40% for those who 
receive both medical and surgical intervention [59,60]. There are no 
randomized controlled trials to inform optimal treatment but expert 
opinion recommends a combination of intensive antibiotic therapy 
alongside surgical repair [25].

The patient underwent urgent CTA within 24hours, identifying 
a 5.0 cm × 6.9 cm enhancing collection in the right para-aortic 
region, extending from the superior endplate of L4 to just above 
the origin of the renal arteries in keeping with a mycotic aneurysm. 
He subsequently underwent FEVAR 4 weeks later with planned 
12-month course of antibiotics. The size of aneurysm has no bearing 
on urgency of surgery; all MAA should be surgically managed as soon 
as diagnosed, as without aggressive debridement of all infected tissue 
the residual infected field may not be overcome by antibiotic therapy 
alone [25,46]. Persistent infection is a strong predictor of long-term 
mortality [61]. Open repair was deemed too high risk based on his 
cardiovascular insufficiency with mortality rates up to 40% [48].

Following 18 months of treatment for an atypical mycobacterium, 
the patient made a full recovery with latest blood tests showing a CRP 
of <5 mg/L, and resolution of his LBP. There is a planned vascular and 
infectious diseases clinic follow up.

Discussion
This case study describes a patient referred to a joint physiotherapy 

and APP clinic for assessment and treatment of MLBP, the assessment, 
advanced level clinical reasoning, and subsequent suspicion of an 
MAA. It highlights the importance of a careful examination of 
relevant history and imaging findings, liaison with GP as appropriate, 
and subsequent reasoned investigation, ensuring optimised patient 
care.

MAA is a rare infectious vascular disease, which has a high 
incidence of mortality (96% without surgery) and morbidity, due to its 
rapidly progressive clinical course. It is a rare presentation in clinical 
practice with true prevalence unknown; however, reports have noted 
a prevalence of 0.7%-2.6% among AAA. Early diagnosis is difficult as 
symptoms are subtle and frequently minimal during the early stages. 
Thus, a high index of suspicion is essential to make early diagnosis as 
this is often only made in the later stages with fulminant sepsis and 
aneurysm rupture [62].

Risk factors include: 1) Male and aged over 60 increasing 2%-
4% per decade 2) Atherosclerosis or previous aneurysm resulting 
in endothelial damage. 3) smoking history related to the number of 
years of smoking, and the association decreased with the number 
of years after cessation of smoking 4) Antecedent infection such 
as bacteraemia, infected endocarditis, diverticulitis. Infective 
endocarditis remains the main cause of infected aneurysms through 
haematogenous seeding from distant septic foci. 5) Cardiovascular 
history such as percutaneous coronary intervention or other 
iatrogenic mechanisms. 6) Immune competence such as malignancy, 
diabetes mellitus, alcohol misuse, human immunodeficiency virus 
(HIV) and use of immunosuppressive medication [63]. Early 
diagnosis combined with early surgery and prolonged antibiotic 
therapy is essential for successful treatment. Examination may be 
unremarkable or non-specific, with insidious onset, febrile illness, 
abdominal pain, malaise, weight loss and pulsatile mass commonly 
reported [64,65]. Blood testing typically reveals elevated peripheral 
leucocyte count (neutrophilia in 65%-83%), ESR and CRP [66]. Blood 
cultures are positive in 50%-85% of patients, however with this wide 

median, negative cultures should not eradicate clinical suspicion 
[47,63,64,67,68].

In patients in whom mycotic aneurysm is considered, 
echocardiogram should be performed to exclude endocarditis, 
however if negative, this should prompt the search for another source 
of endovascular infection [63]. Imaging technology has increased the 
capability of diagnosis. CTA remains the modality of choice for MA 
with a reported sensitivity of 92%-96% and specificity of 93%-100%. 
It further offers better visualization of the retroperitoneal structures, 
size definition and extension into the periaortic tissue.

Expert opinion recommends a combination of intensive antibiotic 
therapy alongside surgical repair. Medical therapy alone is associated 
with poor outcomes, with in-hospital mortality of 50% and event free 
1-year survival of only 32%. Minimally invasive procedure in the form 
of Endovascular Aortic Aneurysm Repair (EVAR) requires precise 
measurement of the aortoiliac lengths and diameters to select the 
most suitable endograft provided by CT imaging. This method may be 
associated with higher risk of morbidity and mortality in comparison 
with open repair as it does not remove the focus of infection, although 
is increasingly used in patients with high surgical risk.

Conclusion
Vigilant history taking and examination to inform clinical 

reasoning are vital in the identification of MAA, with a ranking of 
history approach appropriate. Knowledge and careful consideration 
of red flags was essential in this case, despite the body of evidence 
and opinion starting to question their utility. Failing to diagnose the 
condition has serious consequences, with increased morbidity due to 
spread of infection to other vascular structures and the spine a strong 
possibility, not mention the risk of death, which is significantly higher 
than sterile AAA.

Urgent liaison with the GP, urgent imaging and urgent vascular 
referral facilitated a favourable outcome in this case; however, there is 
also a strong argument for bypassing GP care and referring direct to 
ED when AAA or MAA are suspected.
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