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Abstract: Tuberculous aortitis (TA) is a rare disease with a high mortality rate. Aortic pseudoaneurysm is the most common vascular
pattern of TA, and isolated arterial wall thickening and arterial stenosis can also be seen in TA. We report two cases of disseminated
tuberculosis involving the aorta with clinical improvement after treatment. One patient who had an aortic ulcer and intermural
hematoma received anti-tuberculosis along with steroids therapy. The other patient, who developed a tubercular abdominal aortic
pseudoaneurysm during anti-tuberculosis therapy, successfully received endovascular stent implantation. Clinicians should be aware
that TA should be considered in patients with aortitis and active tuberculosis.
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Introduction
Tuberculous aortitis (TA) is a rare disease that involves the aorta and is usually associated with disseminated tubercu-
losis. TA is related to the formation of atherosclerosis, stenosis, and aneurysms; and it may lead to fatal complications
such as aortic wall perforation.1 The clinical manifestations of Mycobacterium infection of the aorta vary from
asymptomatic, chest pain, and elevated blood pressure to haemorrhagic shock.2 Therefore, TA should be considered in
patients with both aortitis and active tuberculosis. Early diagnosis is crucial, and timely anti-tuberculosis and appropriate
surgical treatment are the keys to success. Here, we report two cases of disseminated tuberculosis involving the aorta: one
with an aortic ulcer and intermural haematoma, and another with an aortic pseudoaneurysm. The patients were followed
up dynamically, and the diagnosis and treatment process of the disease were recorded.

Case 1
A 78-year-old man was admitted due to recurrent fever and fatigue for past one year. Twoweeks prior to admission, his fatigue
intensified, and the highest temperature reached 39.5°C. He had lost 5kg over the past year and had a history of cerebral
infarction and hypertension. On examination, the patient was febrile at 38°C. His C-reactive protein (CRP) (62.49 mg/dl),
procalcitonin (0.213ng/mL) and erythrocyte sedimentation rate (84 mm/h) were elevated. Computed tomography (CT) of the
chest revealed diffusely distributed nodules in both lungs, bilateral bronchiolitis, and tuberculosis could not be excluded. The
aortic arch was thickened and the local calcified plaque moved inward, which indicated further aortic computed tomography
angiography (CTA) examination (Figure 1). Echocardiography revealed no vegetation in the mitral and aortic valve areas. The
chest CTA confirmed multiple atherosclerosis and ulcers, and intermural hematoma in the aortic arch and thoracic aorta.
Combined with the medical history, the involvement of tuberculosis in the aorta should be highly suspected (Figure 2). Re-
examination of lung CT revealed bronchiole lesions and multiple miliary foci in both lungs, which were larger than one week
prior, with pleural effusion, and slightly thickened pleura, suggestive of miliary tuberculosis (Figure 3). The T cell spot test,
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sputum culture, and sputumGeneXpert test were positive forMycobacterium tuberculosis andGeneXpert indicated sensitivity
to rifampicin. Since disseminated tuberculosis was definite and the patient’s disease potentially involved the major thoracic
vessels, anti-tuberculosis and steroids were initiated immediately. Methylprednisolone was administered at 40mg/day for 3
days, 20mg/day for 3 days, 8mg/day for 3 days, 4mg/day for 7 days, and then discontinued. Due to liver dysfunction, with
alanine aminotransferase of 161U/L and aspartate aminotransferase of 203U/L, a regimen consisting of meropenem 1 g every
8 h, linezolid 0.6 g once daily, amikacin 0.4 g once daily, and levofloxacin 0.5 g once daily was administered. Surgical
consultation concluded that no immediate surgical intervention was needed because the aortic wall was not ruptured. On
normalisation of liver function, the anti-tuberculosis regimen was changed to isoniazid 0.3 g once daily, rifapentine 0.45
g twice a week, linezolid 0.6 g once daily, ethambutol 0.75 g once daily, levofloxacin 0.5 g once daily. After two weeks of
treatment, the patient’s body temperature returned to normal, and a re-examination of the lung CT indicated that the lesion was
partially absorbed (Figure 4). The patient was discharged and continued to receive oral medications.We planned the follow-up
to be weekly initially, gradually transitioning to every two weeks, and thenmonthly after stabilisation. Routine blood, liver and

Figure 1 Chest CT showing: diffusely distributed nodules in both lungs, bilateral bronchiolitis, and tuberculosis could not be excluded. The aortic arch was thickened, and
the local calcified plaque moved inward, which indicated further aortic CTA examination.

Figure 2 Chest CTA showing: multiple atherosclerosis and ulcers, and intermural hematoma formation in the aortic arch and thoracic aorta. Combined with the patient’s
diagnosis of miliary tuberculosis, the involvement of tuberculosis in the aorta should be highly suspected.
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kidney functions were examined at each follow-up visit. Sputum smears and cultures were performedmonthly. Pulmonary CT
was re-examined two months later, and aortic CTA was re-examined four months later. The patient tolerated and was
compliant with anti-tuberculosis drugs.

Case 2
A 61-year-old woman presented with intermittent low back pain that persisted for past one month. The pain worsened
within one week and became unbearable. Three months previously, the patient was admitted to a local hospital for

Figure 3 Chest CT showing: bronchiole lesions and multiple miliary foci in both lungs with pleural effusion and slightly thickened pleura. This combined with the medical
history is consistent with the diagnosis of hematogenous disseminated pulmonary tuberculosis.

Figure 4 Chest CT showing: partially absorption of the miliary foci, suggesting that anti-tuberculosis treatment is effective.
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productive cough. Lung CT showed suspicious TB lesions, and T-SPOT was positive. After excluding other diseases, the
local hospital started diagnostic anti-tuberculosis treatment consisting of HRZE. The patient took the medication
irregularly because of gastrointestinal reaction. A physical examination revealed no abnormalities. Laboratory results
were white blood cells, 7.22×109/L; hemoglobin, 122 g/L; platelets, 216 ×109/L; CRP, 32.97 mg/dl; and procalcitonin,
0.213ng/mL. The sputum GeneXpert test result was positive and sensitive to rifampicin. Multiple infections and diffuse
miliary nodules in both lungs suggested tuberculosis. Thoracic and abdominal aortic CTA examination showed a 51×28 -
mm2 pseudoaneurysm arising from the lower abdominal aorta, surrounded by a patchy shadow and lymphadenopathy
(Figure 5). Combined with the patient’s medical history, tuberculous aortic pseudoaneurysm was considered. Emergency
digital subtraction angiography was performed after admission, and two coated stents were implanted in the abdominal
aorta and iliac artery. Angiography showed that the stents were well- positioned, blood flow was smooth, and
a pseudoaneurysm did not develop. The patient was discharged from the hospital 2 days post-operation and received anti-
tuberculosis drug treatment, including isoniazid 0.6 g once daily, rifapentine 0.45 g twice a week, ethambutol 0.75 g once
daily, pyrazinamide 0.5 g three times daily, and moxifloxacin 0.4 g once daily. Abdominal aortic CTA performed two
weeks later revealed that the aneurysm did not recur (Figure 6). Our follow-up plan was consistent with that of the patient
in case 1. The patient tolerated the anti-tuberculosis drugs well.

Discussion
Our case highlights the different manifestations of TA along with its diagnosis and treatment processes. Disseminated
tuberculosis is a critical tuberculosis, caused by the entry of M. tuberculosis into the blood circulation, resulting in lung
and systemic lesions in multiple organs.3 A normal aorta is generally immune to infection. The risk factors include
atherosclerosis, stent implantation, surgery, diabetes, tumours, immunosuppressive therapy, etc.4 In addition, poor
compliance and irregular use of anti-TB drugs increase the risk of aortic involvement. Tuberculosis that invades the
aorta is a very rare and life-threatening condition. Mycobacteria can invade the aortic wall in three ways: (1) direct
extension from adjacent lesions, (2) direct implantation on the inner surface of the vascular wall, and (3) spread from
distant lesions through blood circulation, the first being the most common.2

Aortitis generally presents with no specific symptoms. Therefore, aortitis with systemic symptoms and diseases can be
easily ignored, especially in elderly patients or patients at high risk of open surgery, where a clear diagnosis of TA is often
challenging. The median delay between the first onset of symptoms and start of anti-tuberculosis treatment was 18 months.5

Figure 5 Thoracic and abdominal aortic CTA showing: localized sachet-like enlargement of the lower abdominal aorta, with a size of 51×28 mm2, surrounded by patchy
shadow and lymphadenopathy, which are consistent with the manifestations of aortic pseudoaneurysm. Combined with the medical history, tuberculosis caused aortic
pseudoaneurysm is considered.
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M. tuberculosis culture is negative in most cases, and clinicians should be aware that aortic lesions may be caused by
M. tuberculosis even in the absence of microbiological confirmation. Imaging examination can be used to evaluate the aortic
wall and lumen to aid in the diagnosis and monitoring of outcomes; however, calcification of the aortic wall cannot be used to
distinguish infection from atherosclerosis.6 Infectious aortic disease is characterised by fever; fatigue; and elevated levels of
leukocytes, neutrophils, ESR, CRP, and procalcitonin. The patient in Case 1 was elderly with a long history of hypertension
and diabetes, and had an atherosclerotic basis and risk factors for aortic infection. In addition, the patient was confirmed to
have miliary tuberculosis. Furthermore, chest CTA showed multiple aortic ulcers combined with intermural haematoma,
supporting the diagnosis of tuberculosis involving the aorta, which may lead to rupture of the aorta, bleeding, and shock if not
treated in a timely manner. Studies have shown that early use of steroids may be useful in reducing inflammation and thickness
of the aortic wall.1,7 Our patient was started on steroids while receiving anti-tuberculosis therapy. His clinical condition
improved and he will be followed up for a long time. We recommend the follow-up frequency to gradually transition from
weekly to biweekly to monthly. Patients should monitor body temperature, heart rate, and blood pressure daily at home, and
complete blood routine, urine routine (to determine whether the renal artery is involved), liver function, renal function, and
D-dimer levels during every follow-up. If symptoms are stable, CTA or DSA can be reviewed after 3–4 months to understand
the lesions condition, and if symptoms worsen, medical attention should be sought immediately.

TA is involved in aneurysm formation in approximately half of the cases.8 The high death rate from this disease is
associated with haemorrhagic shock from aortic rupture, because most tuberculous aortic aneurysms are not diagnosed
until they rupture.9 Tuberculous aneurysms progress rapidly and rupture at a much higher rate than atherosclerotic aortic
aneurysms owing to the tissue damage caused by infection. It may occur during anti-tuberculosis therapy, and the
emergence of new symptoms or sudden deterioration of the patient’s general condition during treatment are important
clues.10,11 As in Case 2, the patient developed low back pain during anti-tuberculosis treatment, which prompted us to
perform further aortic CTA examination, leading to the identification of aortic aneurysms. Tuberculous aneurysms are
rare and fatal, and there are no randomised, double-blind, controlled studies or unified treatment standards. The
conventional treatment for tuberculous aortic aneurysms is surgery combined with anti-tuberculosis drugs, which should
be continued until the tuberculosis foci are cleared.12 In recent years, endovascular stent implantation has been reported
to have good therapeutic effects.13 The patient in Case 2 received minimally invasive endovascular treatment and
achieved clinical improvement. Considering that tuberculosis infection may persist, the duration of anti-tuberculosis
treatment should be determined according to the patient’s condition. Further research is needed to explore faster
diagnostic and best treatment methods.

Figure 6 Abdominal aortic CTA showing: no recurrence of the abdominal aortic aneurysm.
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Conclusion
TA can not only present as a pseudoaneurysm of the main artery, but also as isolated arterial wall thickening and arterial
stenosis. Early diagnosis, and timely anti-tuberculosis and appropriate surgical treatments are keys to successful recovery.

Abbreviations
TA, tuberculous aortitis; CT, computed tomography; CTA, computed tomography angiography; CRP, C-reactive protein.
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