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Homemade pericardial bifurcated graft for Q fever-infected abdominal aortic aneurysm open repair: a case report
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Q fever is a zoonotic infection caused by Coxiella burnetii. In rare cases, it can lead to vascular complications, including infected aneurysms. Successful treatment involves surgery and antibiotics, but there is no established consensus or clear recommendation for the choice of material graft. We report a case of abdominal aortic aneurysm infected by C. burnetii treated by open surgery with complete resection of the aneurysm and homemade bovine pericardial bifurcated graft reconstruction and long-term antibiotherapy using doxycycline. One year postoperatively, the patient had no sign of persistent infection or vascular complication. Moreover, C. burnetii immunoglobulins titers decreased 6 months postoperatively.
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Introduction

Coxiella burnetii is a Gram-negative intracellular bacterium responsible for Q fever. This is a zoonotic infection with a wide range of hosts, including ruminants. Aerogenic transmission is the major source of dissemination but rare cases of Q fever transmission through tick bites or by crushing a tick have also been documented (1).

C. burnetii infection can lead to acute or chronic infection. Most acute infections are asymptomatic or limited with a mild influenza-like illness and usually result in spontaneous recovery (2). Nevertheless, C. burnetii can persist within host macrophages despite apparent treatment success. Chronic Q fever is marked by significantly higher mortality rates, reaching 25% (3), characterized by the emergence of valvular abnormalities, infected aortic aneurysms, or vascular prostheses (4), which, if left untreated, frequently result in fatal outcomes (5). The most common symptoms are non-specific, with abdominal pain, fatigue, and weight loss leading to a diagnostic delay. The serologic presentation is characterized by an increase in both phases of IgM and IgG antibodies (6).

The physiopathological mechanism responsible for C. burnetii-induced vascular damage involves a complex interplay between various factors. This includes chronic inflammation due to intracellular infection persistence, the host's immune responses, activation of endothelial cells lining the blood vessels, and processes related to thrombosis (7). A comprehensive understanding of these mechanisms is critical for the development of effective therapeutic strategies for Q fever.

Surgical treatment of Q fever-infected aneurysms is not well defined; in particular, the choice of material graft and the risk of recurrence are high, even after aggressive surgical therapy (8).

In this report, we present a case of chronic Q fever-infected abdominal aneurysm in a 73-year-old man with no prior vascular disease treated with complete resection of the aneurysm and homemade bovine pericardial bifurcated graft reconstruction.



Case report

A 73-year-old man, with a medical history of non-ST segment elevation myocardial infarction treated by medical therapy, hemorrhagic rectocolitis diagnosed in 2002 under anti-TNF-α therapy in histological and endoscopic remission and epidermoid cyst infection, consulted for persistent inflammatory abdominal pain. The patient lived in a semi-rural area and did not report any specific contact with livestock.


Diagnosis

Computed tomography angiography (CTA) showed an infra renal abdominal aortic aneurysm with a maximal diameter of 42 mm, with anterior parietal thickening and extension to the left common iliac artery.

An [18F]fluorodeoxyglucose-positron emission tomography/computed tomography (18FDG-PET/CT) scan revealed a significant uptake of aneurysm wall with no argument for large- or medium-vessel vasculitis.

The patient was evaluated for zoonotic infections. Immunofluorescence assay revealed significantly elevated C. burnetii immunoglobulin titers consistent with chronic Q fever: IgG phase I of 1:512, IgM of <1:32, and IgG phase II of 1:256. Moreover, there was no clinical or transthoracic echocardiographic argument for endocarditis.



Medical treatment

Given the evidence of chronic Q fever infection, the patient was initially treated using doxycycline and hydroxychloroquine. Serologic control realized 3 weeks after the initiation of therapy showed a stability of phase I and II antibody titers. During the follow-up (FU), the patient described a persistence of inflammatory abdominal pain, and at the 6-month FU, CTA showed a significant progression of the aortic aneurysm (+6 mm) and an intense perianeurysmal contrast uptake indicative of ongoing inflammatory activity (Figure 1). After a multidisciplinary discussion, it was decided the patient would undergo open surgical repair with complete removal of the affected segment and surrounding tissue.
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FIGURE 1
Preoperative imagery of infrarenal aortic aneurysm. (A) Three-dimensional computed tomography aortic aneurysm reconstruction with the TeraRecon Aquarius workstation preoperatively. (B) Preoperative computer tomography angiography of the infected abdominal aortic aneurysm with anterior aortic wall thickening and enhancement (white arrow). (C) Preoperative 18FDG-PET/CT revealing a significant uptake of anterior aneurysm wall (purple circle). bw, body weight.




Surgical technique

Under general anesthesia, laparotomy was performed, and the infrarenal aorta and distal common iliac arteries were clamped. The aneurysm was completely removed, and the aortic reconstruction used a self-tailored bovine pericardial bifurcated graft (Figure 2). This surgical technique has been previously described (9). The aneurysm was investigated for anatomopathological and bacteriological analysis. No early reintervention was required. The patient spent 1 day in the intensive care unit and was discharged from hospital after 7 days.
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FIGURE 2
Surgical open repair treatment. (A) View of the complete removal of the affected aortic aneurysm segment along with the surrounding tissue. (B) Intraoperative view of aortic reconstruction using a self-made bifurcated graft with a bovine pericardial patch.




Histological characteristics

Histologic examination of the aorta revealed a thickened and severely damaged aneurysmal wall. We noticed complex atherosclerotic plaques with thickened intima (by the fibrous tissue with lipid and calcific deposits and a fibrinocruoric thrombus partially incorporated into the wall); the underlying media was attenuated, fragmented, or replaced by fibrous tissue. The adventitia was replaced by a dense connective tissue sometimes almost in direct continuity with the thrombus. Furthermore, we observed aortitis characterized by an abundant inflammatory infiltrate, especially in the adventitial layer, which was consistent with the PET scan that revealed significant uptake of the aneurysm. The inflammatory infiltrate consisted of CD3+ CD8+ T lymphocytes, CD138+ plasma cells, CD68+ CD163+ macrophages, and rare giant cells without well-defined granuloma (Figure 3). According to the Consensus Statement on Surgical Pathology of the Aorta, this would correspond to the lymphoplasmacytic pattern. Polymerase chain reaction (PCR) detected C. burnetii on a perioperative aortic sample.
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FIGURE 3
Historical characteristics of the abdominal inflammatory aneurysm. (A) Severely altered aneurysmal wall with complex atherosclerotic plaques, thickened intima and surface thrombus (*), fragmented medial layer, and dense connective tissue in the adventitial layer inflammatory lesions next to atherosclerotic lesions but also far away, indicated with black arrows (Hematoxyline-Eosine-Safran, original magnification ×20). (B) Severely altered aneurysmal wall with disrupted architecture with loss of elastin fibers in the medial layer (‣) (Weigert, original magnification ×20). (C) Aortitis with abundant inflammatory infiltrate, especially in the adventitial layer, composed of lymphocytes and plasma cells (Hematoxyline-Eosine-Safran, original magnification ×20). (D) Zoomed-in section demonstrated the lymphoplasmacytic pattern of the inflammatory infiltrate (Hematoxyline-Eosine-Safran, original magnification ×400). (E) Zoomed-in section shows strong membranous and cytoplasmic straining of lymphocytes of anti-CD3 antibody (Immuno Histo Chemistry, original magnification ×400).




Follow-up

Postoperatively, the patient was maintained on doxycycline and hydroxychloroquine for a minimum duration of 12 months, and this therapy is still on course. The CT scan performed 2 months postoperatively showed good patency of the graft with no early argument for scanographic recurrence of Q fever infection.

However, C. burnetii immunoglobulin titers remained stable without a significant decrease at 4 months postoperatively. Finally, C. burnetii immunoglobulin titers decreased after 6 months postoperatively (IgG phase I of 1:256 vs. 1:512).




Discussion

Chronic Q fever is a rare but life-threatening condition. Infected arterial aneurysms are one of the most frequent complications (14%) with endocarditis (13%) in patients with proven chronic Q fever and are associated with a high risk of mortality (up to 38%) (10). The diagnosis of intracellular bacterial infections remains difficult for several reasons: unspecific and varied symptomatology and non-detection by conventional culture methods, and their identification requires special tests that must be specifically requested by the clinician.

In this case, the patient had no obvious history of C. burnetii exposure but exhibited two factors predisposing to chronic Q fever: a history of immunodepression (anti-TNF-α therapy since 2002) and probably a pre-existing atherosclerotic aortic aneurysm before the C. burnetii infection.

TNF-α plays a crucial role in the host defense against intracellular pathogens. The inhibition of TNF-α can impair the immune response and increase susceptibility to infections, including the reactivation of latent infections or acquisition of new ones (11).

Several case reports and epidemiological studies have documented cases of Q fever in patients receiving anti-TNF-α therapy with atypical or severe forms of Q fever, including chronic Q fever, endocarditis, or disseminated disease (12, 13).

Moreover, perioperative histological analysis revealed significant atherosclerosis lesions with ulcerated plaques testifying the probable anterior presence of an atheromatous aneurysm. Atherosclerosis is known as a facilitating factor of C. burnetii aortitis development. Indeed, thrombi and atherosclerotic plaques are considered to be immunodeficient sites that enable bacteria growth.

The role of surgery appears as a crucial component in the management of aortic infections caused by C. burnetii. Complete excision of the aortic infected aneurysm is required to achieve total resolution of the infection (14), in association with recommended antibiotic therapy (15). Endovascular therapy should be reserved for patients who are unable to undergo open surgery.

The optimal graft substitute for an infected aortic aneurysm remains unclear and, more specifically, for a Q fever-infected aneurysm where the risk of recurrence is high despite aggressive surgical treatment. The European Society for Vascular Surgery (ESVS) guidelines (17) recommend repair with deep femoral veins, cryopreserved allografts, silver grafts, or rifampicin impregnated grafts (16). In our case, we decided to perform the aortic reconstruction using a homemade pericardial bifurcated graft to avoid additional extensive harvesting trauma using deep femoral veins. An appropriately sized cryopreserved cadaveric arterial allograft was not available for this case, and rifampicin-coated polyester grafts, which could have been easily used, remain associated with a high risk of reintervention (18); in addition, rifampicin is not very effective at treating C. Burnetii infection (19). Off-the-shelf pericardial patches can be easily stored for urgent cases. A homemade bifurcated graft preparation takes no more time than harvesting femoral veins or thawing and preparing cryopreserved allograft. No study has yet assessed the benefit of a homemade pericardial aortic graft for Q fever infection specifically, but its use seems to be associated with good clinical results in the mid-term with no clinical reinfections or graft-related complications for the treatment of native and aortic graft or endograft for all types of infection (20).



Conclusion

Infected aortic aneurysm is a rare but life-threatening complication in patients with proven Q fever infection. Aggressive surgery with complete resection of the aneurysm associated with antibiotics is mandatory to achieve complete healing. A homemade bifurcated graft reconstruction using off-the-shelf bovine pericardial patch appears to be a feasible and safe alternative to autologous vein reconstruction and cryopreserved allografts.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

Ethical approval was not required for the studies involving humans because this was a retrospective case report. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

AM: Writing – review & editing, Writing – original draft, Data curation. JB: Writing – review & editing, Writing – original draft, Data curation. CT: Writing – review & editing, Writing – original draft, Data curation. TL: Writing – review & editing, Data curation. BM: Writing – review & editing. AB: Writing – review & editing, Data curation. JM: Writing – review & editing, Writing – original draft, Supervision, Data curation.



Funding

The authors declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Celina SS, Cerný J. Coxiella burnetii in ticks, livestock, pets and wildlife: a mini-review. Front Vet Sci. (2022) 9:1–2. doi: 10.3389/fvets.2022.1068129

2. Ullah Q, Jamil T, Saqib M, Iqbal M, Neubauer H. Q Fever—A Neglected Zoonosis. Vol. 10, Microorganisms. Basel, Switzerland: MDPI (2022).

3. Kampschreur LM, Dekker S, Hagenaars JCJP, Lestrade PJ, Renders NHM, de Jager-Leclercq MGL, et al. Identification of risk factors for chronic Q fever, The Netherlands. Emerg Infect Dis. (2012) 18(4):563–70. doi: 10.3201/eid1804.111478

4. van Roeden SE, Wever PC, Kampschreur LM, Gruteke P, van der Hoek W, Hoepelman AIM, et al. Chronic Q fever-related complications and mortality: data from a nationwide cohort. Clin Microbiol Infect. (2019) 25(11):1390–8. doi: 10.1016/j.cmi.2018.11.023

5. Million M, Thuny F, Richet H, Raoult D. Long-term outcome of Q fever endocarditis: a 26-year personal survey. Lancet Infect Dis. (2010) 10(8):527–35. doi: 10.1016/S1473-3099(10)70135-3

6. Karhof S, van Roeden SE, Oosterheert JJ, Bleeker-Rovers CP, Renders NHM, de Borst GJ, et al. Primary and secondary arterial fistulas during chronic Q fever. J Vasc Surg. (2018) 68(6):1906–13.e1. doi: 10.1016/j.jvs.2018.01.044

7. Wegdam-Blans MCA, Kampschreur LM, Delsing CE, Bleeker-Rovers CP, Sprong T, Van Kasteren MEE, et al. Chronic Q fever: review of the literature and a proposal of new diagnostic criteria. J Infect. (2012) 64(3):247–59. doi: 10.1016/j.jinf.2011.12.014

8. Eldin C, Mélenotte C, Mediannikov O, Ghigo E, Million M, Edouard S, et al. From Q fever to Coxiella burnetii infection: a paradigm change. Clin Microbiol Rev. (2017) 30(1):115–90. doi: 10.1128/CMR.00045-16

9. Wegdam-Blans MCA, Vainas T, Van Sambeek MR, Cuypers PW, Tjhie HTJ, Van Straten AHM, et al. Vascular complications of Q-fever infections. Eur J Vasc Endovasc Surg. (2011) 42(3):384–92. doi: 10.1016/j.ejvs.2011.04.013

10. Kohler C, Attigah N, Demirel S, Zientara A, Weber M, Schwegler I. A technique for a self-made bifurcated graft with bovine pericardial patch in infectious vascular reconstruction. J Vasc Surg Cases Innov Tech. (2016) 2(4):158–60. doi: 10.1016/J.JVSCIT.2016.08.005

11. van Roeden SE, Wever PC, Oosterheert JJ. ‘Chronic Q fever-related complications and mortality: data from a nationwide cohort’—author’s reply. Clin Microbiol Infect. (2019) 25(11):1436–7. doi: 10.1016/j.cmi.2019.03.004

12. Li X, Körner H, Liu X. Susceptibility to intracellular infections: contributions of TNF to immune defense. Front Microbiol. (2020) 11:4–5. doi: 10.3389/FMICB.2020.01643

13. Hirsch J, Astrahan A, Odeh M, Elias N, Rosner I, Rimar D, et al. Case report Q fever risk in patients treated with chronic antitumor necrosis factor-alpha therapy. Case Rep Infect Dis. (2016) 2016:4586150. doi: 10.1155/2016/4586150

14. Schoffelen T, den Broeder AA, Nabuurs-Franssen M, van Deuren M, Sprong T. Acute and probable chronic Q fever during anti-TNFα and anti B-cell immunotherapy: a case report. BMC Infect Dis. (2014) 14(1):1–5. doi: 10.1186/1471-2334-14-330

15. Aerts PDM, van Zitteren M, Van Kasteren MEE, Buiting AGM, Heyligers JMM, Vriens PWHE. Report of two in situ reconstructions with a saphenous spiral vein graft of Coxiella burnetii-infected aneurysms of the abdominal aorta. J Vasc Surg. (2013) 57(1):234–7. doi: 10.1016/j.jvs.2012.08.042

16. Botelho-Nevers E, Fournier PE, Richet H, Fenollar F, Lepidi H, Foucault C, et al. Coxiella burnetii infection of aortic aneurysms or vascular grafts: report of 30 new cases and evaluation of outcome. Eur J Clin Microbiol Infect Dis. (2007) 26(9):635–40. doi: 10.1007/s10096-007-0357-6

17. Wanhainen A, Verzini F, Van Herzeele I, Allaire E, Bown M, Cohnert T, et al. Editor’s choice—European Society for Vascular Surgery (ESVS) 2019 clinical practice guidelines on the management of abdominal aorto-iliac artery aneurysms. Eur J Vasc Endovasc Surg. (2019) 57(1):8–93. doi: 10.1016/j.ejvs.2018.09.020

18. Broos PPHL, Hagenaars JCJP, Kampschreur LM, Wever PC, Bleeker-Rovers CP, Koning OHJ, et al. Vascular complications and surgical interventions after world’s largest Q fever outbreak. J Vasc Surg. (2015) 62(5):1273–80. doi: 10.1016/j.jvs.2015.06.217

19. Kersh GJ. Antimicrobial therapies for Q fever. Expert Rev Anti Infect Ther. (2013) 11(11):1207–14. doi: 10.1586/14787210.2013.840534

20. Weiss S, Tobler EL, von Tengg-Kobligk H, Makaloski V, Becker D, Carrel TP, et al. Self made xeno-pericardial aortic tubes to treat native and aortic graft infections. Eur J Vasc Endovasc Surg. (2017) 54(5):646–52. doi: 10.1016/j.ejvs.2017.07.017



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Homemade pericardial bifurcated graft for Q fever-infected abdominal aortic aneurysm open repair: a case report

		Introduction



		Case report



		Diagnosis



		Medical treatment



		Surgical technique



		Histological characteristics



		Follow-up











		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Cardiovascular Medicine

Homemade pericardial bifurcated
graft for Q fever-infected
abdominal aortic aneurysm open
repair: a case report









OPS/images/fcvm-11-1418949-g001.jpg





OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/fcvm-11-1418949-g002.jpg





OPS/images/logo.jpg
& frontiers | Frontiers in Cardiovascular Medicine





OPS/images/fcvm-11-1418949-g003.jpg





