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Abstract

Background Salmonella spp. cause infectious aortitis through the hematogenous spread of an intestinal Salmonella
infection. Salmonella aortitis can result in extensive tissue damage in the aorta leading to complications including
dissection, abscess formation, pseudoaneurysms, and rupture, which require early diagnosis and treatment with both

surgery and antibiotic therapy.

Case presentation We report a case of Salmonella aortitis complicated by Stanford type A aortic dissection. A
62-year-old man with a history of heroin use presented with chest pain, epigastric pain and vomiting. The computed
tomography scan showed Stanford type A aortic dissection without malperfusion. At the time of surgery, an aortic
dissection with purulent fluid and contained rupture was noted in the ascending aorta. Fluid culture was consistent
with Salmonella. A composite valve-graft conduit aortic root replacement with ascending aorta and hemiarch
replacement was performed. The patient recovered well and was discharged on long-term antibiotics.

Conclusions This rare case of a Stanford type A aortic dissection with contained rupture due to Salmonella aortitis
was successfully treated with emergent surgery and antibiotic therapy.
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Background

Infectious aortitis is a rare but serious clinical condition
that is highly lethal if treatment is delayed. It is more
likely to occur in aortic tissue with prior vascular dis-
ease such as atherosclerosis and aneurysm [1]. About
60% of infectious aortitis cases are caused by gram-
positive organisms, but gram-negative organisms such
as Salmonella spp. are also frequent causative organ-
isms [2]. In immunocompetent adults, Salmonella spp.
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is most commonly a foodborne infection that results in
acute gastroenteritis, but extraintestinal infection such
as infectious aortitis can occur through hematogenous
spread in patients with certain risk factors [3]. While Sal-
monella spp. is more likely to be implicated in infections
of the abdominal aorta, it can also cause infectious aor-
titis of the thoracic aorta and result in serious complica-
tions [2]. We report a case of a 62-year-old patient with
thoracic aortitis caused by Salmonella spp. complicated
by Stanford type A aortic dissection.

Case presentation

The patient was a 62-year-old man with a past medi-
cal history significant for hypertension, hyperlipidemia,
heroin use, chronic obstructive pulmonary disease, and
subdural hematoma 2 months prior who presented to an
outside hospital with symptoms of chest pain, epigastric

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included

in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13019-023-02318-x&domain=pdf&date_stamp=2023-7-14

Yoshida et al. Journal of Cardiothoracic Surgery (2023) 18:233

pain and vomiting for the past day. The systolic blood
pressure was less than 120 mmHg and there was no dif-
ference in blood pressure between extremities. Distal
pulses were palpable in all extremities. The patient was
afebrile, and the abdomen was flat and soft on physical
examination. The blood test revealed 19.2x10%/uL of
white blood cell count and elevated D-dimer levels. The
electrocardiography showed sinus rhythm without ST
elevation. A pulmonary embolism was suspected, and
non-gated computed tomography with contrast during
the pulmonary artery phase was performed. The com-
puted tomography showed no evidence of pulmonary
embolism, but instead demonstrated a Stanford type A
aortic dissection involving the ascending aorta and aor-
tic arch, with a dilated aortic root and ascending aorta,
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although it appeared atypical due to the enhancement at
the pulmonary artery phase (Fig. 1). This was classified as
DeBakey type 1. The patient was transferred to our center
for emergent aortic dissection surgery. The systolic blood
pressure had been kept less than 120 mmHg and the
heart rate less than 60 bpm without medications during
the transfer. After induction of anesthesia, transesopha-
geal echocardiography was performed which showed
aortic dissection in the aortic sinus, sinotubular junc-
tion, mid and distal ascending aorta, and mid arch. There
was a large hematoma in the mid and distal ascending
aorta. Also, normal biventricular function without val-
vular dysfunction except moderate aortic regurgitation
was observed. The aortic valve was tricuspid, but there
was no evidence of abscess, fistula, or rupture on the

Fig. 1 Preoperative computed tomography shows Stanford type A aortic dissection of the ascending aorta and the aortic arch (arrows). There was no
dissection in the descending aorta. (a) Transverse view of the ascending aorta, (b) transverse view of the aortic arch, (c) coronal view of the ascending
aorta, (d) sagittal view of the ascending aorta, and (e) sagittal view of the descending aorta
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transesophageal echocardiography. After full sternot-
omy, cardiopulmonary bypass was established by right
axillary artery cannulation and femoral venous cannu-
lation. There was dense inflammatory tissue surround-
ing the ascending aorta as well as the entire heart with
unclear tissue planes. The aorta was cross-clamped and
the ascending aorta divided. An aortic dissection with
purulent fluid from the false lumen and contained rup-
ture was noted in the mid-ascending aorta. The purulent
fluid was swabbed and sent for culture. An entry tear was
identified in the distal ascending aorta, which extended
proximally into the aortic root including aortic sinus
and proximal right coronary artery. No entry tears were
noted in the aortic arch. After resecting the aortic wall
that was thought to be infected, thorough irrigation was
performed. The resected ascending aortic wall was then
sent for pathological examination. Due to dilation and
dissection of the aortic root and moderate aortic regur-
gitation with thickening and ulcerated calcifications in
the non-coronary cusp, the aortic root was replaced with
a resilient bovine pericardial valved conduit and coro-
nary arteries were reimplanted as buttons in a Bentall
technique. We performed ascending aorta and hemiarch
replacement, excluding the entry tear. The distal aortic
anastomosis was performed at the dissection site and
reinforced with an external felt strip under deep hypo-
thermia and circulation arrest with antegrade cerebral
perfusion. The pathological examination demonstrated
an intimal layer with multiple atheromatous plaques
separating from the adventitial layer with fibrous thick-
ening. Figure 2 shows the reconstructed ascending aorta
and aortic arch by computed tomography with contrast
performed 5 days after surgery. Vancomycin was contin-
ued post-operatively for high suspicion of gram-positive
cocci infection and subsequently, cefepime was initiated
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due to intraoperative tissue culture growing gram-nega-
tive organisms. Following subsequent speciation of cul-
tures to to pan-susceptible Salmonella, the antibiotic
regimen was further narrowed to ceftriaxone. The post-
operative course was unremarkable, and the patient was
discharged on long-term antibiotics on postoperative day
15. We confirmed the patient survived for 30 days after
the surgery.

Discussion

Infectious aortitis can be a serious consequence of sys-
temic Salmonella infection. In the United States, Salmo-
nella infection is mostly caused by non-typhoid species
and is often acquired from undercooked poultry and
egg, as well as contaminated dairy products [3-5]. While
Salmonella spp. most commonly result in self-limited
gastroenteritis, almost all serotypes of Salmonella spp.
have the potential of invading the intestinal barrier. As a
result, some patients may develop bacteremia and even-
tually extraintestinal infection through hematogenous
spread [5]. Bacteremia and extraintestinal manifesta-
tions occur in about 5% of patients with Salmonella spp.
infection, and it is more likely to develop in patients with
predisposing factors such as immunocompromised sta-
tus, diabetes, chronic renal and liver disease, and abnor-
mal gastrointestinal barrier [1, 3—-6]. When implicated
in infectious aortitis, Salmonella spp. is most likely to
be seeded in the abdominal aorta due to its proximity to
the intestines [2]. In this patient, his history was notable
for extensive heroin use via multiple routes, including
intravenous, oral, and sublingual injections, which is a
less common risk factor that drastically increases the
chance of inoculating Salmonella spp. from the saliva
into the blood. The atypical means of acquiring systemic

Fig. 2 (a) Transverse view of postoperative computed tomography shows reconstructed ascending aorta. (b) Sagittal view of postoperative computed
tomography shows reconstructed aortic root and ascending aorta. (c) Reconstructive computed tomography angiogram shows reconstructed aortic

root and ascending aorta with decent proximal coronary artery enhancement
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Salmonella infection may also explain his atypical site of
infection in the ascending aorta.

Given its invasive nature, Salmonella spp. are more
likely to cause tissue damage in the aortic wall and result
in structural complications such as dissection, pseudoa-
neurysm, rupture, and purulent abscess formation [7, 8].
This is consistent with the intraoperative findings of our
patient: he was found to have an aortic dissection with
purulent fluid complicated by contained rupture, extend-
ing into the aortic root and right coronary artery. The
high likelihood of structural complications makes early
imaging a crucial component in diagnosing infectious
aortitis, and imaging may have higher diagnostic value
than clinical symptoms and labs [7, 8]. Classic symptoms
such as high fevers and leukocytosis are not sensitive
or specific for infectious aortitis, and blood cultures are
only positive in 50-70% of patients with infectious aorti-
tis, especially if the causative organism is a gram-negative
rod [9]. It is noteworthy that our patient was brought to
the operating room due to imaging findings of Stanford
type A aortic dissection, and the diagnosis of infectious
aortitis was made intraoperatively based on the grossly
inflammatory aortic tissue, the presence of purulent
fluid, and positive tissue culture, which suggested the
aortic dissection might not be acute. The patient never
presented with fevers during his admission, and his
blood cultures remained negative. There were no spe-
cific results indicating Salmonella-infected aortic disease
found in either the pathological or preoperative examina-
tion. In this patient, early surgery based on early imaging
evidence of dissection was both diagnostic and therapeu-
tic for Salmonella aortitis and is the key to management.

Antibiotic treatment and surgery are two key com-
ponents of Salmonella infectious aortitis management.
Management with antibiotics alone without surgery
results in a mortality of greater than 90%, while the
combination of surgery and antibiotics can reduce the
mortality to 40%, regardless of what kind of structural
complication is present [10]. In our case presentation,
the patient received an emergent composite valve-graft
conduit aortic root replacement with ascending aorta
and hemiarch replacement given his Stanford type A
aortic dissection. Several classic methods have been
reported as being potentially effective in preventing risks
of postoperative infection, namely omentopexy, rifam-
picin-gelatin artificial graft replacement, and allograft
aortic root replacement. Each of these methods have
their advantages and limitations. Rifampicin-gelatin
grafts have been shown to reduce the chance of postop-
erative infection in several studies, however most clini-
cal data has focused on the efficacy in the prevention of
methicillin-susceptible Staphylococcus aureus (MSSA)
and methicillin-susceptible Staphylococcus epidermidis
(MSSE) [11-14]. While rifampicin can also be effective
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against gram-negative organisms such as Salmonella
spp., higher systemic antibiotic concentrations are often
required to achieve therapeutic goal, which significantly
limits the application of such grafts to our patient’s case
[15]. Allograft aortic root replacement is another clas-
sic method to prevent postoperative infection [16, 17].
While most often implemented as treatment for congeni-
tal heart disease, aortic root allograft surgery has been
used for treatment of aortic valve endocarditis and and
has also been shown to be effective in reducing postop-
erative infection risks [18]. While there has been debate
on the durability of cryopreserved allografts, more recent
studies have found that aortic allografts have comparable
durability to prosthetic valves and can last for more than
15 years with careful selection of recipients and newer
implantation techniques [19, 20]. However, underlying
thoracic aortic disease is often associated with structural
complications, which limits the applicability of allografts
in treating type A aortic dissection and thoracic aor-
titis [20]. Moreover, the availability of properly sized
allografts also limits its use in emergent surgical cases.
Omentopexy is another method that has been shown
to reduce or prevent the occurrence of postoperative
infection after aortic graft surgery [21, 22]. The omen-
tal flap serves as a physical barrier to prevent recurrent
infection of the implanted graft, and the rich blood sup-
ply to the omental tissue can also facilitate clearance of
bacteria [21]. However, the clinical value of omentopexy
may not be applicable to our case because the aortitis is
most likely the result of hematogenous spread of bac-
teria inoculated through IV and sublingual drug use, as
opposed to contiguous spread in most cases of Salmo-
nella aortitis. In Salmonella aortitis patients with lower
surgical risks, such as patients without acute dissection,
patients without uncontrolled sepsis, and patients with a
lack of evidence of abscess or gross purulence, endovas-
cular approaches may be acceptable [23, 24]. In terms of
antibiotic therapy, there is no specific guideline on the
empirical choice of regimen and duration of therapy for
Salmonella aortitis. However, empirical coverage with a
third-generation cephalosporin is commonly used, and
most providers agree with an extended course of intrave-
nous antibiotics for 6—8 weeks. Some providers may even
recommend life-long oral suppression therapy [4, 25-27].
In our case report, the intraoperative tissue culture dem-
onstrated Salmonella spp., for which the antibiotic regi-
men was narrowed to ceftriaxone from vancomycin and
cefepime. At least six weeks of antibiotic therapy was
recommended. Oral trimethoprim-sulfamethoxazole as
a salvage therapy could be an option if a patient refuses
long-term intravenous antibiotics.
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Conclusion

Salmonella spp. can cause infectious aortitis, which is a
rare condition. However, when it occurs, it can lead to
extensive tissue damage in the aorta and give rise to com-
plications such as dissection, abscess formation, pseu-
doaneurysms, and rupture. These complications require
early detection and treatment through both surgery and
antibiotic therapy. In this case, a Stanford type A aortic
dissection with contained rupture caused by Salmonella
aortitis was effectively treated with emergent surgery and
antibiotic therapy.

Acknowledgements
Not applicable.

Authors’ contributions

Contributions: (I) Conception and design: All authors; (Il) Administrative
support: All authors; (Ill) Provision of study materials or patients: CKM
(IV) Collection and assembly of data: SY adn AM; (V) Data analysis and
interpretation: All authors; (VI) Manuscript writing: All authors; (VI1) Final
approval of manuscript: All authors.

Funding
Not applicable.

Data Availability
Data sharing is not applicable to this article as no datasets were generated or
analysed during the current study.

Declarations

Ethics approval and consent to participate
The Northwestern University IRB has determined that case reports do not
constitute research and therefore IRB approval is not required.

Consent for publication
Institutional consent for use of de-identified information was obtained which
includes consent for publication.

Competing interests
The authors declare no competing interests.

Received: 24 February 2023 / Accepted: 28 June 2023
Published online: 14 July 2023

References

1. Lopes RJ, Aimeida J, Dias PJ, Pinho P, Maciel MJ. Infectious thoracic aortitis: a
literature review. Clin Cardiol. 2009;32(9):488-90.

2. Revest M, Decaux O, Cazalets C, Verohye JP, Jego P, Grosbois B. Thoracic
infectious aortitis: microbiology, pathophysiology and treatment. Rev Med
Interne. 2007;28(2):108-15.

3. White AE, Ciampa N, Chen Y, Kirk M, Nesbitt A, Bruce BB, Walter ES. Character-
istics of Campylobacter and Salmonella Infections and Acute Gastroenteritis
in older adults in Australia, Canada, and the United States. Clin Infect Dis.
2019,69(9):1545-52.

4. Gardini G, Zanotti P, Pucci A, Tomasoni L, Caligaris S, Paro B, Gavazzi E, Albano
D, Bonardelli S, Maroldi R, et al. Non-typhoidal Salmonella aortitis. Infection.
2019;47(6):1059-63.

5. Eng S-K, Pusparajah P, Ab Mutalib N-S, Ser H-L, Chan K-G, Lee L-H. Salmonella:
a review on pathogenesis, epidemiology and antibiotic resistance. Front Life
Sci. 2015;8(3):284-93.

6. Malani PN. Mandell, Douglas, and Bennett's principles and practice of infec-
tious diseases. JAMA. 2010;304(18):2067-71.

Page 5 of 5

7. Oz MC, Brener BJ, Buda JA, Todd G, Brenner RW, Goldenkranz RJ, McNicholas
KW, Lemole GM, Lozner JS. A ten-year experience with bacterial aortitis. J Vasc
Surg. 1989;10(4):439-49.

8. Members WC, Isselbacher EM, Preventza O, Hamilton Black J Ill, Augoustides
JG, Beck AW, Bolen MA, Braverman AC, Bray BE, Brown-Zimmerman MM.
2022 ACC/AHA Guideline for the diagnosis and management of aortic
disease: a report of the American Heart Association/American College of
Cardiology Joint Committee on Clinical Practice Guidelines. J Am Coll Cardiol.
2022;80(24):e223-e393.

9. Journeau L, de la Chapelle M, Guimard T, Ferfar Y, Saadoun D, Mahe |, Castier
Y, Montravers P, Lescure X, Van Gysel D, et al. A strobe multicenter descriptive
study of 55 infectious aortitis. Med (Baltim). 2020;99(40).e22422.

10.  Soravia-Dunand VA, Loo VG, Salit [E. Aortitis due to Salmonella: report
of 10 cases and comprehensive review of the literature. Clin Infect Dis.
1999;29(4):862-8.

11.  Braithwaite B, Davies B, Heather B, Earnshaw J. Early results of a randomized
trial of rifampicin-bonded Dacron grafts for extra-anatomic vascular recon-
struction. Br J Surg. 1998;85(10):1378-81.

12.  Earnshaw J, Whitman B, Heather B. Two-year results of a randomized
controlled trial of rifampicin-bonded extra-anatomic dacron grafts. J Br Surg.
2000;87(6):758-9.

13. Bandyk DF, Novotney ML, Johnson BL, Back MR, Roth SR. Use of rifampin-
soaked gelatin-sealed polyester grafts for in situ treatment of primary aortic
and vascular prosthetic infections. J Surg Res. 2001;95(1):44-9.

14. Torsello G, Sandmann W, Gehrt A, Jungblut RM. In situ replacement of
infected vascular prostheses with rifampin-soaked vascular grafts: early
results. J Vasc Surg. 1993;17(4):768-73.

15. Koshiko S, Sasajima T, Muraki S, Azuma N, Yamazaki K, Chiba K, Tachibana M,
Inaba M. Limitations in the use of rifampicin-gelatin grafts against virulent
organisms. J Vasc Surg. 2002;35(4):779-85.

16.  Vogt PR, Brunner-La Rocca HP, Carrel T, von Segesser LK, Ruef C, Debatin J,
Seifert B, Kiowski W, Turina MI. Cryopreserved arterial allografts in the treat-
ment of major vascular infection: a comparison with conventional surgical
techniques. J Thorac Cardiovasc Surg. 1998;116(6):965-72.

17. Vogt PR, Turina M. Management of infected aortic grafts: development of
less invasive surgery using cryopreserved homografts. Ann Thorac Surg.
1999;67(6):1986-9. discussion 1997 — 1988.

18.  Sabik JF, Lytle BW, Blackstone EH, Marullo AG, Pettersson GB, Cosgrove DM.
Aortic root replacement with cryopreserved allograft for prosthetic valve
endocarditis. Ann Thorac Surg. 2002;74(3):650-9. discussion 659.

19.  Fukushima S, Tesar PJ, Pearse B, Jalali H, Sparks L, Fraser JF, Pohlner PG. Long-
term clinical outcomes after aortic valve replacement using cryopreserved
aortic allograft. J Thorac Cardiovasc Surg. 2014;148(1):65-72e62.

20.  Witten JC, Durbak E, Houghtaling PL, Unai S, Roselli EE, Bakaeen FG, Johnston
DR, Svensson LG, Jaber W, Blackstone EH, et al. Performance and durabil-
ity of Cryopreserved Allograft aortic valve replacements. Ann Thorac Surg.
2021;111(6):1893-900.

21, Yamashiro S, Arakaki R, Kise Y, Inafuku H, Kuniyoshi Y. Potential role of omental
wrapping to prevent infection after treatment for infectious thoracic aortic
aneurysms. Eur J cardio-thoracic surgery: official J Eur Association Cardio-
thoracic Surg. 2013;43(6):1177-82.

22, Luo C-Y, Ko W-C, Kan C-D, Lin P-Y, Yang Y-J. In situ reconstruction of septic aor-
tic pseudoaneurysm due to Salmonella or Streptococcus microbial aortitis:
long-term follow-up. J Vasc Surg. 2003;38(5):975-82.

23. Strahm C, Lederer H, Schwarz El, Bachli EB. Salmonella aortitis treated with
endovascular aortic repair: a case report. ) Med Case Rep. 2012;6:243.

24. GuoY,BaiY,Yang C,Wang P, Gu L. Mycotic aneurysm due to Salmonella
species: clinical experiences and review of the literature. Braz J Med Biol Res
2018,51.

25. Hakim S, Davila F, Amin M, Hader I, Cappell MS. Infectious aortitis: A life-
threatening endovascular complication of nontyphoidal salmonella bactere-
mia. Case reports in medicine 2018, 2018.

26.  Molacek J, Treska V, Baxa J, Certik B, Houdek K. Acute conditions caused by
infectious aortitis. Aorta. 2014;2(03):93-9.

27. Montrivade S, Kittayarak C, Suwanpimolkul G, Chattranukulchai P.
Emphysematous Salmonella aortitis with mycotic aneurysm. Case Rep.
2017;2017:bcr-2017.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Successful surgical treatment of Stanford type A aortic dissection due to Salmonella aortitis
	﻿Abstract
	﻿Background
	﻿Case presentation
	﻿Discussion
	﻿Conclusion
	﻿References


