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Introduction

A syphilitic aortitis is a late cardiovascular lesion of 
tertiary syphilis that has become exceptionally rare in 
the antibiotic era.1) However, the disease is not com-
pletely eradicated,2) and, currently, occurs more often 
worldwide.

The activity of a specific inflammation in the aorta 
results to aneurysm formation in the affected aortic 

segment. Aortic valve insufficiency is a common conse-
quence of syphilitic aneurysm of the ascending aorta as 
a result of concomitant secondary valvulitis and aortic 
dilatation.3) All lesions are life-threatening and require 
surgical treatment.

In a recent review, Yuan retrieved publications report-
ing on syphilitic aortic aneurysm/dissection in English 
language over last 17 years from several databases 
(PubMed, Yahoo!, Chinese Medical Current Content) 
and found only 55 articles. Most of the articles (52) 
reported on a single case.4) Articles reporting on pro-
ceeding, ongoing aortitis, and/or valvulitis at the time of 
performing the operation were not found. The case 
reports giving follow-up results were also exceptionally 
rare.

A case of ascending aortic aneurysm combined with 
aortic valve regurgitation as a result of syphilitic aortitis 
and valvulitis actively continuing at the time of opera-
tion is described herein including a 3-year postsurgical 
follow-up outcome.

A syphilitic aortitis is a late cardiovascular lesion of tertiary syphilis that has become excep-
tionally rare in the antibiotic era but not eradicated completely. Syphilitic aortitis of ascend-
ing aorta complicates in ascending aortic aneurysm formation and aortic valve regurgitation, 
both requiring surgical treatment. After surgery, lifelong surveillance of the remainder of 
the aorta is recommended because of a priori supposed high incidence of delayed involve-
ment of noninvolved aortic segments. A 3-year follow-up result of surgery of syphilitic 
ascending aortic aneurysm with aortic valve regurgitation in condition of active ongoing 
syphilitic aortitis and valvulitis is described with addressing the dimensions of remaining 
aortic segments. This case demonstrates that the dilatation of the remainder of the aorta 
does not occur during 3 years, at least when anti-syphilitic course of antibiotic is used just 
after operation without additional treatment during the follow-up period. A few reports on 
surgical treatment of syphilitic aneurysms of the ascending aorta are discussed.
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Case Report

A 54-year-old man was presented with substernal 
pain and dyspnea during 200 m walking. The diastolic 
murmur of aortic regurgitation was determined to be not 
more than grade 3. The arterial pressure was measured as 
135/55 mm Hg. The chest contrast-enhanced computed 
tomography revealed the presence of dilatation of the 
ascending aorta with a dimension of 7.1 cm and mod-
erate dilatation (in maximum 4.4 cm) of the remainder 
aorta (Figs. 1a and 1b). The echocardiography demon-
strated aortic insufficiency graded as 2 on a 4-grade 
scale along with moderate thickening of aortic cusps.  

The coronarography did not show any coronary lesions. 
The specific serologic tests, including treponema pall-
idum hemagglutination assay and fluorescent trepone-
mal antibody-absorption, were sharply positive. All signs 
of disease coincided with a syphilitic lesion in the active 
phase, but the patient was unaware of his syphilitic con-
tamination. He did not confirm any signs of early syph-
ilitic stages in his disease history. Laboratory evaluation 
revealed red and white blood cell counts within normal 
limits, slight elevation of C-reactive protein 28 mg/L 
(reference: ≤5 mg/L), and erythrocyte sedimentation rate 
40 mm (reference: 0–20 mm), with no other changes. 
The information on the patient is supplied in Table 1.

Fig. 1  (a) and (b) Preoperative CT scan (axial and sagittal). (c) Operative view of ascending aorta 
aneurysm. (d) Operative aortic valve view. (e) Photomicrograph of the aortic adventitial 
layer with the polymorphic cell infiltration around vasa vasorum (hematoxylin and eosin 
staining, original magnification ×200). (f) Photomicrograph of the similar polymorphic cells 
infiltration in the valvular tissue (hematoxylin and eosin staining, original magnification 
×200). CT: computed tomography 
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Table 1 Patient characteristics in the template created on the basis of a review of Yuan4)

Index Value

Age (years) 53
Sex Male
Country of patient’s origin: Azerbaijan
The time of cardiovascular syphilis start after the initial 

 infection (years)
Unknown

The type of late cardiovascular syphilitic lesion (coronary 
ostial stenosis, aortic aneurysm, aortic valve insufficiency, 
myocarditis)

Ascending aortic 
aneurysm, aortic 
valve insufficiency

Aortic aneurysm dimension (cm) 7.1
Shape of aneurysm Fusiform
Aortic rupture/dissection No
Aortic valve insufficiency degree 2–3
Comorbidity No
Symptoms

Pain (chest, back, chest and back, abdomen, epigastric, flank)
Dyspnea/shortness of breath
Cough
Dysphagia
Weakness
Swelling (leg, face and upper extremity, chest and neck, 

sternum)
Hoarseness
Palpitations
Discomfort (abdominal, laryngeal)
Congestive heart failure/deterioration
Shock
Weight loss
Fever
Hemoptysis
Tamponade
Syncope
Stroke
Sudden death

Yes (chest and back)
No
No
No
No
No

No
Yes
No
No
No
No
No
No
No
No
No
No

Duration of complaints and symptoms before presentation/ 
admission (months)

10

Clinical signs and associated conditions
Heart murmur

Diastolic: aortic valve region, left lower sternal border
Pericardial effusions
Pleural effusions

Chest heave/mass/expansible pulsation
Epigastric pulsation
Edema, pretibial
Waddling gait
Tamponade

Yes

No
No

Yes
No
No
No

Compression (erosion/perforation) of the adjacent organs No
Serological confirmation of diagnosis Yes
Histopathological confirmation of diagnosis Yes
Co-infection No
Imaging diagnosis CT angiography, 

echocardiography, 
catheterization

Treatment Conventional surgery, 
antibiotic therapy

Length of follow-up (months) 36

CT: computed tomography
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The surgical procedure was conventional and per-
formed via median sternotomy with hypothermic (29°C) 
cardiopulmonary bypass setting via the femoral artery 
and central bicaval cannulation. The ascending aorta was 
dilated (Fig. 1c) and cross-clamped before the origin of 
the brachiocephalic artery. Selective intermittent blood 
cardioplegia was used. The aortic cusps were thickened 
with slight defective coaptation. The aortic wall and valvu-
lar cusps were seen as uniform lesion (Fig. 1d). Although 
the valvular lesion corresponded to the procedure of spar-
ing, the valve was replaced along with the ascending aorta 
because of fear of getting unacceptable durability of aortic 
valve in case of its sparing. The 30-mm straight synthetic 
conduit (Vascutek Ltd., Inchinnan, UK) with 27-mm 
mechanical bileaflet valve (MEDENG-2, Penza, Russia) 
was inserted with reimplantation of coronary cuffs (Bentall 
procedure). Total arch replacement was avoided since the 
maximal dimension of the aortic arch did not reach the 
threshold level (≥5.0 cm), and syphilitic inflammatory 
lesion was supposed to be suppressed by anti-syphilitic 
treatment. The postoperative course was smooth. The 
patient went home after 10 days. Histopathological exam-
ination revealed similar cellular infiltrates in both the 
aortic and valvular tissues (Figs. 1e and 1f) that matched 
with the diagnosis of actively proceeding syphilitic aor-
titis and valvulitis. The patient was referred for specific 
antibiotic treatment including several stages. The prepa-
ratory stage included oral intake of doxycycline 100 mg 
twice a day for 14 days. Then penicillin 6000000 IU per 
day intravenously was administered during 28 days. After a 
2-week interval, the treatment with penicillin 6000000 IU 
per day intravenously was repeated for 14 days.

The patient did not receive any additional anti-syphilitic 
treatment after initially being given just after the operation. 
He was followed up 3 years after operation with physical 
examination, renewal of serologic tests, and contrast- 
enhanced computed tomography. The dynamic measure-
ments of remnant segments of the aorta did not demonstrate 
any dilatation (Figs. 2a–2c).

Discussion

The late syphilitic cardiovascular complications still 
occur despite significant progress in anti-syphilitic treat-
ment.4) In the antibiotic era, the clinical course of syphi-
lis changed and became easier with better prognosis, but 
the disease was not completely eradicated. In recent 
decades, the growth of the prevalence of syphilitic car-
diovascular complications has even been observed.5) 

During their life, the patients can receive antibiotics for 
other diseases that mitigate the clinical signs of syphi-
litic contamination.6) The classical stages of syphilis 
(primary, secondary, and tertiary) overlap with each 
other or have asymptomatic course. Asymptomatic syph-
ilis can persist in persons who have received suboptimal 
or no anti-syphilitic treatment.

Fig. 2  (a) Preoperative CT (sagittal plane) with marks of dimen-
sions of the distal ascending aorta (5.36 cm), the middle of 
the aortic arch (2.74 cm), the distal aortic arch (3.42 cm), 
and the thoracic descending aorta (2.43 cm). (b) Postoperative 
3-year follow-up CT (sagittal plane) with the same marks: 
4.28 cm, 2.75 cm, 3.48 cm, and 2.51 cm, correspondingly. 
(c) Preoperative and 3-year follow-up aortic segment dimen-
sions in graphics. CT: computed tomography
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Cardiovascular complications of tertiary stage include 
four categories: (1) uncomplicated syphilitic aortitis, 
(2) syphilitic aortic aneurysm (ascending aorta – 50%,
the aortic arch – 10%–15%, the rest – other aortic seg-
ments), (3) syphilitic aortic valvulitis with aortic regur-
gitation (in case of ascending aorta involving), and (4)
syphilitic coronary ostial stenosis.2,7) Syphilitic myocar-
ditis presents a separate group of late syphilitic lesions.2)

Late syphilitic cardiovascular complications are diffi-
cult to be diagnosed since microbial infection is often 
lacking.8) Increasing number of cases and diagnosis dif-
ficulties along with effective anti-syphilitic treatment 
require return syphilis in differential diagnosis of aortic 
aneurysmal disease.5)

The case described here showed the clinical debut of 
the syphilis as the ascending aortic aneurysm with aortic 
insufficiency, and the anti-syphilitic treatment was never 
used. The high titers of serologic tests and histopatho-
logical data confirmed the proceeding of the syphilitic 
inflammation at the time of operation. The patient did 
not confirm any signs of early syphilitic stages in his dis-
ease history.

Some questions of surgical management of syphilitic 
aortitis and its complications remain unclear.

1. Since syphilitic aortitis may be limited not only to
the ascending aortic segment, progression of dilatation 
in the remaining segments is considered as possible.5,9) 
However, a search for reports on the relapse of syphilitic 
aortic aneurysms in initially intact segments of the aorta 
yielded no results.

2. The question is whether the involved aortic valve
could be repaired with acceptable durability? The mech-
anism of syphilitic aortic valve lesion is based on direct 
inflammatory changes in the aortic cusps. The aortic val-
vulitis presents as “descending spread” of syphilitic aor-
titis into the vascularized valve structures restricted to 
the commissural extremities of the cusps.10) In contradis-
tinction to rheumatic valvulitis, the syphilitic one does 
not observe in the body and the free border of the cusps, 
demonstrating only their fibrous, avascular, and acellular 
thickening.10) As a result, the avascular tissue of the aortic 
cusps is not exposed to rough postinflammatory deforma-
tion, presenting only in mild edema and thickening of the 
aortic cusps. Besides direct morphologic changes of the 
cusps, aortic valve regurgitation develops due to second-
ary to ascending aortic annulus/root dilatation. Typically, 
the degree of regurgitation of both mechanisms does not 
reach a great level, and the valvular anatomy seems as 
quite benign, never having been calcified.

Based on the management of the degenerative and 
rheumatic valve diseases, the authors of some reports 
of syphilitic aortic aneurysms with aortic regurgita-
tion demonstrate controversial approaches in the man-
agement of aortic regurgitation. Some authors have 
replaced the aortic valve11,12) and others have reported 
on valve repair.6,13) As a rule, the few reports on valve 
repair do not contain any information on follow-up out-
comes. Grabau et al.6) reported on the results of surgical 
treatment of syphilitic aortic regurgitation in a series of 
15 patients. Out of 15 patients, two patients received 
aortic repair procedures. In both cases, the patients were 
treated with great doses of penicillin postoperatively. 
Despite that, the quick progression of aortic regurgita-
tion degree in one case and the endocarditis development 
in the other were observed. Both patients died in 3 years 
and 3 months after aortic valve repair, respectively.6) The 
report has substantial limitations in the fact that it was 
written in the early era of cardiac surgery and unfavorable 
outcomes of aortic valve repair could be a consequence 
of other causes.

3. The issue related to above is whether postopera-
tive anti-syphilitic treatment is effective in prevention 
of aneurysm relapse and providing long-term function 
of spared valve.

In the case described here, the anatomy of valve lesion 
corresponded to the procedure of aortic valve repair. The 
replacement was performed since it is not clear whether 
valve repair in syphilitic lesion is feasible with accept-
able durability, especially when an actively continuing 
inflammatory process presents. This case demonstrated 
that dilatation of the remainder of the aorta did not occur 
during 3 years, at least. The specific antibiotic treat-
ment was used just after the operation and did not renew 
during follow-up time. Probably, these data may be 
extrapolated with caution to the durability of valve repair 
procedures. Since the evaluation of long-term results is 
strongly essential, further observation of aortic dimen-
sions is required.

Conclusion

The late syphilitic aortitis and valvulitis still occur. 
Valve lesion demonstrates the anatomy favorable to 
valve repair procedures, but it is not clear whether the 
involved aortic valve could be repaired with acceptable 
durability. The progression of dilatation in the remain-
ing segments of the aorta is not seen for 3 years, at least 
when the specific antibiotic treatment was used just 
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after the operation, and did not renew during 3 years 
follow-up.

Informed Consent

Written informed consent was obtained by the patient 
for publication of this report.
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