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Abstract

Background: Aneurysm is due to erosion of the pulmonary artery wall by the inflammatory granuloma. Originally described since the
18th century, this aneurysm has become rare with the advent of anti-bacillary drugs.

Case presentation: A 46-year-old patient with no significant pathological history, suffering from hemoptysis of great abundance for
the past 4 years, evolving in a context of general state preservation. A clinical examination is without particularity. A remote angio-CT
of the bleeding episode revealed lower lobar branch aneurysm of the left pulmonary artery that is partially thrombosed. A check-up
was requested for a bronchial endoscopy with a search for tubercle bacilli in the fibro-aspiration fluid, which returned negative. A
diagnostic report seeking an etiological diagnosis of vasculitis is negative. The patient has benefited from an arterial embolization that
is complicated after 1 month by hemoptysis of average abundance hence the indication for surgical exploration.

Conclusion: During preoperative exploration, the opening of the fissure resulted in the opening of an aneurysm. A pneumonectomy
was performed. Pathological examination has returned to favor a mycotic tubercular aneurysm of the pulmonary artery associated
with cause follicular pulmonary tuberculosis. The patient is put on anti-bacillary treatment with good evolution.
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Case presentation

This is a 46-year-old male patient, never treated for tuberculosis, no recent contact with tuberculosis, no history of smoking or
specific exposure to the toxic product, no notion of long-term drug use, no notion of heart disease or other respiratory or extra-
lung pathology. Who for 4 years has had recurrent episodes of hemoptysis of great abundance evolving in a context of preservation
of the general state without other associated respiratory or extra respiratory signs.

The clinical examination finds a patient in good general condition, slightly discolored conjunctiva, eupneic, with a respiratory
rate of 18 cycles per minute, oxygen saturation in the open air at 97%, bilateral fine crepitation at the two pulmonary bases, the
cardiovascular examination as well as the rest of the clinical examination is without particularity

A frontal chest X-ray was performed (Figure 1), supplemented by a thoracic angio CT (Figure 2). The following diagnoses were
mentioned:

Figure 1: Front Chest X-Ray Shows a Foyer at the Lower Half of the Left Thoracic Hemi-Field,
@Erases the Left Edge of the Heart, Associated With a Left Retrocardiac Alveolar W
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Figure 2: Scan Section Confirming the Presence of Alveolar Condensation at Lig Level

- Lung sequestration
- Chronic pneumonia
- Pneumonic tuberculosis

Bronchial fibroscopy performed the day after his hospitalization showed a deformation of the bronchial tree with thickened spurs
to the right. On the left is an edema of the mucous membranes, bleeding from the basal pyramid whose spur is thickened and
whose orifice is unheterisable.

Bronchial biopsies have returned in favour of non-specific inflammatory remodeling.
The search for tubercle bacilli in the sputum and in the fibro-aspiration fluid came back negative.

A second thoracic CT angiogram was performed 3 days after hemoptysis control (Figure 3).

Figure 3: Scannographic Section after Hemoptysis Dryness Which Shows
Regression of Alveolar Syndrome, With Visualization of an Aneurysm of the
Lower Lobar Branch of the Left Pulmonary Artery which is partially thrombosed.

In view of the radiological aspect, the following diagnoses were mentioned:
Vasculitis in the context of tuberculosis or Behget's disease, or syphilis.

A vasculitis examination was requested: repeated questions with the patient showed an absence of oral or genital aphthosis, or a
previous thromboembolic event or other extra respiratory signs. Syphilitic serologies were performed with negative results, as well
as cytoplasmic anti-neutrophil antibodies (ANCA).

CT pulmonary angiogram (CTPA) performed 10 days after the last hemorrhagic episode showed a regression of alveolar syndrome,
with visualization of an aneurysm of the lower lobar branch of the left pulmonary artery that is partially thrombosed.
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The patient received arterial embolization following the angiography result, which was complicated after 1 month by hemoptysis
of repetitive mean abundance, not controlled by medical treatment, hence the indication for surgical exploration.

The patient was readmitted one month after discharge and referred for thoracic surgery. Intraoperative exploration showed a
bluish appearance of the lower lobe, the opening of the fissure was impossible due to the presence of aneurysmal dilation of the
pulmonary artery at arterial level X after the origin of the Nelsonian artery. After placing the pulmonary artery in the hilum on
the lake and ligating the Nelsonian artery, the opening of the rest of the fissure leads to the opening of an aneurysm where the
embolization material is found. There was no possibility of partial resection, extrapericardial pneumonectomy was performed.

The pathological anatomy of pneumectomy has returned in favour of a mycotic tubercular aneurysm of the pulmonary artery
associated with caseofollicular pulmonary tuberculosis.

Diagnosis
Rasmussen's aneurysm

Comments

The patient was treated with anti-bacillary treatment with a good evolution, he no longer had post-operative hemoptysis, and the
search for tubercle bacilli in the sputum was negative. Patient has been declared cured.

Discussion

Tuberculosis remains common in Western countries and the pulmonary form of the disease is a common cause of hemoptysis [1].
Hemoptysis in cases of tubercular sequelae is most often of bronchial arterial origin. In the acute phase, pulmonary arterial origin
is observed in cases of false Rasmussen aneurysms [1].

First described by Rasmussen in 1868, the false aneurysm of the pulmonary artery complicating tuberculosis has become
increasingly rare with the widespread use of antibiotics [2].

The term Rasmussen's pseudo aneurysm refers specifically to tuberculous etiology. It results from a pulmonary tuberculosis
cavitary lesion that erodes the adjacent structures in the lung, when a branch of the pulmonary artery come adjacent to or within
the cavity, its wall progressively weaken as granulation tissue replaces both the adventitia and the media layer. Thereafter, the artery
wall expands until it bursts resulting in pseudo aneurysm formation. These pseudo aneurysms can potentially rupture producing
massive hemoptysis [3].

In about 80% of cases, a bronchial or other systemic artery is the cause of the bleeding, but in the remaining 20%, a pulmonary
arterial origin is found [4].

Rasmussen aneurysm rupture has a reported incidence of 84% and a mortality rate greater than 80% [3,5].

Auerbach et al., published a series of autopsies of 1114 pulmonary tuberculosis patients with cavitary lesions in 1939 and found 45
cases of pulmonary arterial aneurysm (4%), 38 of which were responsible for fatal hemoptysis [3].

Similarly, Plessinger et al., published a series of 56 cases of Rasmussen’s aneurysm in 1956, 47 (87%) of which were caused by
massive pulmonary arterial bleeding [5].

In 1984, out of a prospective series of 189 patients treated for massive hemoptysis, Remy et al. found only 5 cases related to
pulmonary artery rupture, of which only 2 were related to cavitary tuberculosis [6].

In 2005, Sbano F et al., reported 8 cases of pulmonary artery rupture in 76 patients examined for massive hemoptysis, including 5
cases of chronic tuberculosis [7].

Although this pathology has become rare, it remains responsible for significant lethality due to the severity of associated hemoptysis
and requires special management [1].

In countries with a high prevalence of tuberculosis despite therapeutic success, it seems justified to look for a tubercular or systemic
origin in the presence of massive hemoptysis depending on the clinical, radiological or bacteriological orientation; however, in the
absence of any sign of orientation, diagnosis remains difficult.

The injected multicut scanner is the reference examination for the etiological and pathophysiological diagnosis of hemoptysis and
guides the clinician on the type of angiography to be performed: either bronchial arteriography or selective pulmonary angiography.
This key examination must be performed strictly with reconstructions of indigenous axial views by the radiologist performing it.
In 2008, Khalil et al., revealed the value of performing a multi-cut pulmonary CT scan injected before any endovascular treatment
to avoid ignoring a pulmonary arterial origin [8].

Aneurysms should be particularly sought on beaches of parenchymal necrosis.
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In 2018 Vatturi Venkata Satya Prabhakar Rao report multiple giant bilateral pseudo aneurysms of pulmonary artery, also known
as Rasmussen's aneurysms, which remained silent and unrevealed despite the large size and multiplicity unearthed by fluorine-18
fluorodeoxyglucose positron emission tomography/ computerized tomography [9].

Once the pulmonary artery aneurysm has been diagnosed, therapeutic management is first based on interventional radiology for
selective vascular occlusion of the pulmonary artery responsible for hemoptysis during pulmonary angiography [1].

A pulmonary angiography is therefore used to confirm the diagnosis and perform therapeutic embolization [2]. Endovascular
treatment and surgical lobectomy are the treatment options for Rasmussen's aneurysm. Because surgical lobectomy for patients
with massive hemoptysis poses a high risk, endovascular treatment has become a widespread initial therapy. However, Rasmussen's
aneurysm requires special diagnosis and therapeutic care, owing to its characteristic hemodynamics. The inflammation from
infectious lung disease-related PAP can induce bronchial to pulmonary arterial shunt; the flow direction in this shunt is determined
by the pressure gradient from the bronchial to the pulmonary artery [6]. The resulting hypo perfusion in the diseased pulmonary
segment can affect visualization of the aneurysm on pulmonary angiography [10].

Several embolic materials, such as gelatin sponge, coils, and NBCA, had been shown to be effective treatment options [11,12].
Among these, n-butyl-2-cyanoacrylate (NBCA) may be the most feasible material to use, because its liquid form in an appropriate
concentration enables embolization of both inflow and outflow arteries, including the aneurysm, and the risk of rupture during
filling of the aneurysmal sac may be less, compared with that using coils. However, NBCA is a highly operator-dependent material to
use and its behavior is difficult to estimate, especially its retrograde flow from the bronchial to the pulmonary artery. Consequently,
nontarget embolization can pose dangerous and serious lung ischemic complications [13].

Aneurysm embolization equipment varies from team to team, some centers report the use of biological glue, detachable balloons,
covered stents or even sclerosing agents such as the accolade [14].

Post-embolization complications remain low, with a risk of aneurysm rupture during endovascular surgery, sometimes fatal,
pulmonary infarction and rare cases of gas embolism have been reported. After embolization, there is a risk of hemorrhagic
recurrence in the case of aneurysmal renormalization as in our case. Surgical removal will only be considered as a last resort [2].

Remy et al., have shown that this technique is safe and effective [6,15] while surgical management in the emergency room is
associated with 50% of cases of postoperative complications and 20% mortality [16,17].

Khalil A et al., in their study of 189 patients who underwent treatment by endovascular means noted 13 patients to have hemoptysis
of pulmonary arterial origin. Four of these patients of active tuberculosis were treated by systemic artery embolization as a first
treatment, but hemoptysis recurred in all of them within a week, which was managed by specific pulmonary artery vasoocclusion [8].

Conclusion

Nowadays, Rasmussen's aneurysm has become rare thanks to the progress of antibiotic therapy; nevertheless, this diagnosis must
evoke before hemoptysis of great abundance and especially in countries with a high prevalence of tuberculosis. At the same time,
specific treatment must be undertaken immediately after the diagnosis of tuberculosis, as in our case.
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