
Tuberculous Pseudoaneurysm of the Aortic Arch:
A Case Report

JONATHANR. ALO, MD; AQUILEOC. RIco, MD ANDRONNIECACAS,MD

Department of Thoracic and Cardiovascular Surgery, Philippine Heart Center

A 32 year old man from Nueva Ecija, Philippines was admitted to a hospital for a
recurrent hemoptysis and severe chest pain. He has been having hoarseness ofvoice
for 2 months due to paralysis of the left vocal cord. One month before the
hospitalization, he started to have recurrent hemoptysis associated with chest pain
radiating to the back. He was admitted to our institution for persistence of severe
chest pain and massive hemoptysis. Chest radiography revealed a mass in the left
paraaortic area and tuberculosis on the upper lobe of the left lung. A mass on the
aorto-pulmonary window with a fistulous tract to the distal arch was noted on
angiogram. The patient underwent patch graft repair of the fistulous tract opening
in the aortic arch using a Dacron graft (Hemashield-Boston Scientific) under
hypothermic circulatory arrest at 16°C. Antituberculosis pharmacotherapy was
started postoperatively and maintained for a period of 6 months to one year.
Tuberculous aneurysm is an extremely rare but uniformly fatal lesion if not
diagnosed promptly. The English literature reports only 41 cases of tuberculous
aneurysm. 1Combined medical and surgical therapies appear to offer the best chance
for a cure. Close postoperative follow-up is mandatory in this group of patients.
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Previous reports consistently suggest that
tuberculous aneurysms have always been rare.
The first reported case of tuberculous
involvement of the aorta was that of Weigert in
18822, but the first case of the tuberculous
mycotic aneurysm was not reported until 1895.3
In 1913, Hay thorn, et al. identified only 4 cases",
Gellerstedt and Safwenberg" identified 21 cases
in 1933 and Silbergleit, et al." identified a total
of 51 cases in 1965. Most of these cases had been
discovered incidentally at autopsy.Y Until 1999,
the English literature reports only 41 cases of

tuberculous ane urysm.! The disease was
uniformly fatal and there were no patients known
to have survived before the advent of
antituberculous drugs, vascular grafts and
modern imaging. The first attempted surgical
repair of a tuberculous aortic aneurysm was in
1952 by Herndon, et al." but the first reported
successful reconstruction was by Rob and
Eastcott in 1995.9

We describe another case of tuberculous
pseudo aneurysm of the aortic arch successfully
treated by surgery and medical treatment.
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The Case

A 32 year old man from Nueva Ecija,
Philippines, was admitted to a hospital for a
recurrent hemoptysis and severe chest pain.
Condition started a month prior to admission,
accompanied by dysphagia. Hemoptysis ranged
from blood streaked sputum to about a
tablespoonful of blood clots occurring several
times a day. Chest pain radiating to the back
was persistent and initially tolerable. He had
sought consult with a private physician and was
given unrecalled medications which only offered
temporary relief. A week earlier, the condition
recurred and back pain was severe enough to
interfere with his ability to work. This prompted
admission to a suburban hospital. Unrecalled
medications were given but afforded no relief.
Persistence ofthe condition prompted the patient
to transfer to the Philippine Heart Center.

The patient has been having hoarseness of
voice for 2 months due to paralysis of the left
vocal cord.

Patient is non-alcoholic beverage drinker and
non-smoker. There was no history of tuberculosis
in the family. He claimed to have been involved
in a motorcycle accident 4 years ago where one
of the colliding parties died, but patient denied
having incurred any major injuries during the
accident.

On admission, he was afebrile, asthenic, with
fine crackles on both lower lung field and
reported persisted severe anterior chest pain
radiating to the back. While at the emergency
room, patient had massive hemoptysis with
respiratory distress and was immediately
intubated. He remained hemodynamically stable.
Blood was suctioned through the endotracheal
tube and the hemoptysis spontaneously resolved.
Chest radiography revealed a convex mass
density with calcifications seen in the left para
aortic area. (Figure 1). There was also haziness
seen in the left upper lobe and diffuse densities
in both lung fields highly suggestive of
tuberculosis with possible military spread.

CT scan revealed a large soft tissue density
measuring 6.9cm x 9.1cm x 8.2cm (L x AP x W)
occupying the left para aortic region extending to
the level of aorto-pulmonary window (Figure 2).

There was contrast extravasations noted at
the center of the mass coming from narrow fistula
formation communicating to the left inferior

Figure 1. Chest radiography showing the convex mass
density in the left para-aortic area with haziness seen in
the left upper lobe and densities in both lung fields.

Figure 2. CT scan revealed a large soft tissue density
occupying the left para aortic region extending to the level
of aorto-pulmonary window.

aspect of the aortic arch opposite the root of the
subclavian artery (Figure 3).

The thoracic and abdominal aorta was not
enlarged. Pseudo aneurysm with a contained
rupture versus a tumor mass with a feeding
vessel coming from the aorta was suspected.
Preoperative bronchoscopy was done to
determine the source of bleeding and rule out
possibilities of bronchogenic tumors and aorto-
bronchial fistulas. Only blood clots on the right
upper bronchus, some static changes in the left
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upper bronchus and no active bleeding was seen
on bronchoscopy.

Figure 3. Contrast extravasations at the center of the mass
from a narrow fistula formation through a neck at the left
inferior aspect of the aortic arch.

Surgical Technique

The patient was placed in a 30° right semi-
lateral position. General endotracheal anesthesia
with Isoflurane (Forane-Pascual) was instituted.
Access to the thoracic cavity was made through
a clamshell incision. (Figure 4).
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Figure 4. Thoracic and mediastinal exposure through a
clamshell incision.

A non-pulsatile 8 em x 9 em mass, made up of
a bulk of matted lymph nodes, appeared beneath
the aortic arch firmly adherent to the inferior
wall of the aortic arch (Figure 5).

Figure 5. An 8 em x 9 em mass, made up of a bulk of
fibrinous white material, appeared beneath the aortic arch
firmly adherent to the inferior wall of the aortic arch.

Multiple enlarged lymph nodes were seen
along the para aortic area. An irregular mass was
also found on the apex of the left lung (Figure 6).

Figure 6. A nodule on the apex of the left lung.

Multiple nodules were noted in the
pericardium and parietal pleura. Minimal serous
effusion was also noted in the left pleural cavity.
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Tissue samples from the mass in .the aorto-
pulmonary window, apical mass and periaortic
lymph nodes sent for frozen section demonstrated
a chronic granulomatous inflammation probably
tuberculous. The patient was fully heparinized
(Leo Pharmaceuticals) to achieve an activated
clotting time (Hemochron 401) not less than 480
seconds. The ascending aorta was cannulated
with Fr-24 Sarns soft-arch (Terumo
Cardiovascular System) aortic cannula for inflow
and the left femoral vein was cannulated using
the F-28 two stage venous cannula (DLP flexible
arch cannula) for outflow. Cardiopulmonary
bypass was established and the patient was
cooled down. Myocardial protection with
antegrade and retrograde cold blood cardioplegic
solution was utilized. After 47 minutes, when the
patient's nasopharyngeal temperature reached
16°C, total circulatory arrest was established.
The distal aortic arch was opened longitudinally
and inspected. A 10-12 mm opening was seen on
the aortic arch wall opposite the root of left
common carotid artery, which is in continuity
with the mass at the AP window. The orifice was
closed with a patch using a Dacron graft
(Hemashield-Boston Scientific Corporation)
sutured with 4-0 polyprophylene (Ethicon) in a
continuous manner (Figure 7).

Figure 7. Orifice ofthe pseudoaneurysm was closed with a
patch using a Dacron graft.

Aortotomy was closed with a Dacron patch
and sutured using 4-0 polyprophylene (Ethicon")
in a continuous manner (Figure 8).

Figure 8. Aortotomy repaired with a Dacron patch.

The mass at the A-P window was not excised.
Cardiopulmonary bypass was then re-established
and the aorta was de-aired. Slow rewarming was
started and the heart was allowed to beat at 32°C
nasopharyngeal temperature. The patient was
weaned from CPB with normal hemodynamic
parameters. Extubation was possible on the 2nd
postoperative day. Postoperative course was
unremarkable. Antituberculosis therapy:
isoniazid, pyrazinamide, rifampicin and
ethambutol (Econokit-Pascual, Zuellig) was
started and continued throughout the hospital
stay. The patient was discharged on the 15th
postoperative day and was advised
antituberculosis therapy for a period of six
months to one year. The patient remains well on
three month out-patient follow-up. Repeat chest
radiography revealed partial regression of the
convex mass density in the left para-aortic area.
The diffuse densities on both upper lung fields
seen on previous film had resolved.

Microbiology and Histopathology

Remnants of frozen section specimens, serial
sputum samples and blood culture were sent to
be microbiology laboratory for culture and were
routinely processed for fungi, aerobic and
anaerobic bacteria. After 7 days of incubation,
no culture specimen turned positive for human
Mycobacterium tuberculosis.

Microsections of the nodule from the apex of
the left lobe (Figure 8) showed lung tissue with
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many areas of caseation necrosis surrounded by
multinucleated giant cells, epithelIoid cells and
fibrosis. Many lymphoplasmacytic infiltrates and
hemosiderin-laden macrophages and cholesterol
clefts were also seen.

Microsections of the paraaortic nodes showed
fibrofatty tissue with caseation necrosis, many
multinucleated giant cells, epitheloid cells and
lymphocytic infiltrates. All were suggestive of
tuberculosis.

DISCUSSION

A tuberculous aneurysm of the aorta is
exceedingly rare. Most cases have been
discovered incidentally at autopsy." Since the
introduction of antituberculous drug therapy,
only 41 cases of tuberculous aneurysm have been
reported in the English language literature. 1 In
a recent population-based series of patients with
disseminated TB, a group that is at increased
risk, not a single case of tuberculous aortic
aneurysm (TBAA) was identified during a 15-
year period."

Our patient had a history of hemoptysis, chest
pains that radiate to the back and hoarseness of
voice. Though these are the most common
presentations of patients with TBAA, other
conditions like invasive bronchial tumors cannot
be completely ruled out as the cause of the
massive hemoptysis and hoarseness of voice.
Intraoperatively with the findings of multiple
para-aortic lymph nodes, left upper lung lobe
nodule and a non-pulsating mass in the A-P
window, biopsy was deemed necessary. Chronic
granuloma with caseation necrosis confirms the
diagnosis of TBAA.

In a study by R Long, et aI., three scenarios
were given. Each scenario is suggestive of a
complication of TBAA that may be an indication
for surgical intervention: 1) Persistent chest,
abdominal, or back pain, 2) Hypovolemic shock
or other evidence of major bleeding particularly
into the lung or GI tract, pleural space, peritoneal
cavity, retroperitoneum or pericardial space,
3) Palpable or radiographically visible para-
aortic mass, especially if expanding or pulsatile.
When these scenarios are present in the context
of TB and particularly, disseminated TB, TBAA
should be suspected. Fever was reported in only
35 percent of the cases. 1

Studies have shown that CT scanning with
intravenous contrast is effective in the early
detection of TBAA. 11.12 The CT scan findings of a
granulomatous mass contagious with the aortic
arch and its filling with contrast media from the
aorta, further confirms the diagnosis.

Tubercle bacilli may reach the aortic wall in
several ways. For the majority of the cases,
involvement of the vessel wall may occur by
direct extension from a contiguous septic process
from the lung, periaortic lymph nodes, the
vertebrae, the pericardium, or the pleura. Less
often, the organisms reach the aorta via
hematogenous dissemination. In some instances,
the bacilli may implant directly on the internal
surface of the vessel wall when this lining, is
altered by atherosclerosis and subsequently
colonized by the blood-borne bacilli. The
complications depend largely on the extent ofthe
inflammatory process and the speed at which it
progresses. Caseating necrosis involving the
entire thickness of the aortic wall results in
perforation, either with massive hemorrhage or
with the formation of a perivascular hematoma.
The latter may become encapsulated and retain
communication with the lumen, in which case it
is referred to as a false aneurysm or
pseudoaneurysm. Conversely, extension of the
inflammatory process longitudinally within the
aortic wall is more likely to promote the
formation of a true aneurysm."

The treatment for symptomatic TBAA is both
medical and surgical. In the study by R. Long, et
aI., no patient survived without medical or
surgical therapy neither do patients survive
when only surgery was done with no
antituberculous drug given. 1

Given the pathology of these lesions and the
uniformly fatal outcome should the rupture
become uncontained, it is just prudent to operate
on these patients once the symptomatic TBAA is
identified. The size of the aneurysm does not
appear to influence the need for surgery; since
aneurysms as small as l.O-cm in diameter may
rupture," and the destruction of the wall may
occur with unpredictable rapidity.
Antituberculous drugs must be instituted the
moment that TB is suspected.

The earliest report of a tuberculous aortic
aneurysm was by Kamen in 1895.3•15 yet it was
not until 1949 that Herndon's group" first
attempted the resection and reconstruction of a
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pseudoaneurysm of this type. Rob and Eastcott?
performed the first successful excision of a
tuberculous aneurysm in the abdominal aorta
in 1955. Four years later, de Prophetic and
cowor ker s" r ep or te d the first successful
resection of such an aneurysm in the thoracic
aorta.

The surgical technique most often used to
treat infected aneurysms of the thoracic aorta
has been segmental resection of the aorta, with
prosthetic graft interposition.v'" Other surgical
options include aneurysmorrhaphy, exclusion
and bypass and direct or patch closure. Although
it is generally agreed that complete removal of
the mycotic aneurysm should be accompanied by
excision of all surrounding infected tissue, patch
angioplasty, as what was done with our patient,
can be used when the residual aortic wall is both
normal and sufficiently intact to permit patching.
The aforementioned surgical techniques are
appropriate provided that the repair is followed
by an effective regimen of antituberculous drugs.
Preoperative antitubercular therapy should also
be administered when synthetic material is used
for the repair since graft or patch closure
increases the likelihood of infection by
mycobacteria. Surviving patients should be
followed up for several years for possible
reactivation of the tuberculous process which
could occur near the site of the resection and
result in an anastomotic aneurysm or
aortoenteric fistula," or a fistula into another
vessel.4.14

CONCLUSION

Tuberculous aortic aneurysm is an extremely
rare condition that exposes the patient to
systemic sepsis and presents a particularly high
risk of enlargement and rupture of a uniformly
fatal lesion. Early recognition ofthe disease and
prompt surgical resection in combination with
perioperative antitubercular therapy offers the
only chance for patient's survival.4.2o-22

Pharmacologic treatment must be
maintained long-term after surgery, to avoid
either a reactivation ofthe tuberculous process
in the area of resection or the development of
a similar process in other areas. Close follow-
up is therefore mandatory in this group of
patients.
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