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Diagnosis at first sight

Infection of arteriovenous fistula for hemodialysis: An uncommon

etiology
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Infeccion de fistula arteriovenosa protésica para hemodialisis de causa inusual
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Case description

A 74-year-old woman with a history of allopurinol allergy, arte-
rial hypertension, dyslipidemia, atrial fibrillation, chronic renal
failure beginning hemodialysis in 2008 through arteriovenous fis-
tula (AVF). Renal transplantation was performed in 2011, lost due
to acute humoral rejection, suffering a cytomegalovirus infection
as complication. After suspending immunosuppression, she pre-
sented renal graft intolerance, therefore graft embolization was
performed in 2012.

The creation of multiple access for hemodialysis were required
including a right humeral-cephalic AVF performed in 2008, func-
tional until 2014 due to thrombosis. Given the infeasibility for
creation of native access, a left humero-axillary prosthetic AVF was
performed in 2015, currently used for hemodialysis.

She was admitted to the emergency room with a 3-day his-
tory of pain, erythema and swollen in the area of the thrombosed
AVF of the right elbow. She explained a self-limited episode of
abdominal pain and diarrhea a week ago. On physical exami-
nation, phlogotic signs were observed in the fistula area of the
right elbow, without pulsatile mass. In the contralateral arm, a
functioning prosthetic fistula without inflammatory signs. The
peripheral blood laboratory test reported a PCR 265 mg/L and mild
leukocytosis with neutrophilia. Blood cultures were collected and
the patient was hospitalized with empirical antibiotic treatment
(piperacillin-tazobactam 4 g/12 h, and 1 dose of 4 g after dialysis).

Evolution

After 24-h of incubation (BD Bactec FX System), all blood
cultures were positive for a gram negative bacilli identified as
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Salmonella spp. by MALDI-TOF MS (MADLI-Biotyper). Further
agglutination (Bio-Rad®) identified the isolate as Salmonella
enterica subsp. enterica Serogroup C2. Antimicrobial sus-
ceptibility was tested by microdilution method (MicroScan
WalkAway) using EUCAST breakpoints 2019." The bacterial
isolate was susceptible to ampicillin, piperacillin/tazobactam,
cefotaxime, trimethoprim/sulfamethoxazole and ciprofloxacin.
The antibiotic treatment was adjusted to ceftriaxone
1g/day.

An angio-CT showed fistula thrombosis with abnormal subcu-
taneous cell tissue suggestive of inflammation (Fig. 1). At 48-h
after hospitalization, the patient presented worsening pain and
appearance of abscess. Urgent surgery was performed. Macroscopic
findings of disruption of the venous wall (Fig. 2). It was performed
a debridement and disconnection of AVF, associated with bicipital
myoplasty.

Blood cultures and four arterial tissue samples were taken dur-
ing the surgery. While the blood cultures were negative after 48 h
of appropriate antibiotic treatment, S. enterica serogroup C2 was
isolated in all cultures of arterial samples.

A postoperative PET-CT with 18F-FDG revealed areas of hyper-
captation affecting the anteromedial zone of the right arm
and slight diffuse and heterogeneous uptake in the left upper
limb prosthesis (Fig. 3). Conservative treatment of these find-
ings was proposed in the absence of clinical signs that suggest
infection.

Finally, the patient completed antibiotic treatment with ceftria-
xone 1 g/day for 2 weeks and then discharged with ciprofloxacin
500 mg/12 h until complete four weeks.

Discussion

Salmonella is a genus of rod-shaped gram-negative bacteria of
the family Enterobacteriaceae. Salmonella serotypes include Typhi,
Paratyphi and Nontyphoidal Salmonella. Nontyphoidal Salmonella
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Fig. 1. (A) Preoperative angio-CT: thrombosed arteriovenous fistula pointed with the red arrow. (B) Inflammatory changes in subcutaneous tissue around the fistula.

Fig. 2. Intraoperative view. Disruption of the AVF venous wall is indicated with the
white arrow.

infection occurs through the consumption of contaminated
foods.?? In most salmonellosis outbreaks resulting from the con-
sumption of poultry products, S. enterica ser. Enteritidis and

ser. Typhimurium have been isolated, usually as a self-limited
enterocolitis.*”

Approximately 5% of cases of Salmonella gastroenteritis cause
bacteremia, the arteritis association is unusual (1/10 cases). Nev-
ertheless, it remains one of the most common causes of mycotic
aneurysm due to the affinity of the bacterium to vascular tissues
especially in large atherosclerotic areas, commonly aorta.>-® The
infection of peripheral arteries, especially in the upper extrem-
ity as infection of an arteriovenous fistula is fairly uncommon.
Our patient illustrates a peculiar presentation of vascular infec-
tion by Nontyphoidal Salmonella. We consider that the AVF
thrombosis, has played a role in the adherence to the fistula
tissue.

The most frequent microorganisms involved in the infection
of vascular accesses for hemodialysis are gram-positive cocci
in approximately 70%, especially Staphylococcus aureus. Gram-
negative bacilli cause between 10% and 20% of hemodialysis access
cases.’

Uremic patients have a tendency of immunity defects specially
cell-mediated. This could explain the accelerated infection’s evo-
lution in our patient. In these cases, antibiotic treatment alone is
not eradicator. The association of surgical debridement is the key
to success.?

Nonetheless, caution should be applied when interpreting PET-
CT results. Various prosthetic materials and suture granulomas
could present radiotracer uptake on PET-CT without having clinical
repercussions.'?

Fig. 3. Postoperative PET-scan showing hypercaptation of the muscular, subcutaneous and cutaneous layers of the right arm.



D.T.M.D. Carmen et al. / Enferm Infecc Microbiol Clin. 2021;39(1):43-45 45

References

. European Committee on Antimicrobial Susceptibility Testing (EUCAST). Break-
point tables for international of MICs and zone diameters version 9.0; 2019.
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST files/Breakpoint.
tables/v_9.0_Breakpoint_Tables.pdf

. Gillespie 1A, O’Brien SJ, Adak GK, Ward LR, Smith HR. Foodborne gen-
eral outbreaks of Salmonella enteritidis phage type 4 infection England and
Wales, 1992-2002: where are the risks. Epidemiol Infect. 2005;133:795-801,
http://dx.doi.org/10.1017/S0950268805004474.

. Gillespie B, Mathew A, Draughon F, Jayarao B, Oliver S. Detection
of Salmonella enterica somatic groups C1 and E1 by PCR-enzyme-
linked immunosorbent assay. ] Food Prot. 2003;66:2367-70,
http://dx.doi.org/10.4315/0362-028X-66.12.2367.

. Vestby LK, Moretro T, Langsrud S, Heir E, Nesse LL. Biofilm forming abilities of
Salmonella are correlated with persistence in fish meal-and feed factories. BMC
Vet Res. 2009;5:20, http://dx.doi.org/10.1186/1746-6148-5-20.

. Vose D, Koupeev T, Mintiens K. A quantitative microbiological risk assessment
of Salmonella spp. in broiler (Gallus gallus) meat production. EFSA Supp Publ.
2011;8:183E, http://dx.doi.org/10.2903/sp.efsa.2011.EN-183.

6.

10.

. Gardini

Talwar A, George N, Tharian B, Roberts-Thomson J. An immunosuppressed
man with an aortic rupture secondary to Salmonella aortitis successfully
treated with endovascular aortic repair. Ann Vasc Surg. 2015;29:839.e5-8,
http://dx.doi.org/10.1016/j.avsg.2014.11.019.

G, Zanotti P, Pucci A, Tomasoni
et al. Non-typhoidal Salmonella aortitis. Infection.
http://dx.doi.org/10.1007/s15010-019-01344-z.

L, Caligaris S, Paro B,
2019;47:1059-63,

. Looi JL, Cheung L, Lee APW. Salmonella mycotic aneurysm: a rare cause of

fever and back pain in elderly. Int ] Cardiovasc Imaging. 2013;29:529-31,
http://dx.doi.org/10.1007/s10554-012-0115-4.

. De la Fuente N, Estallo L Vega de Ceniga M, Viviens BA.
Ponencias: complicaciones no trombdticas en los accesos vascu-
lares para hemodialisis. Dialisis y transplante. 2008;29:214-20,

http://dx.doi.org/10.1016/S1886-2845(08)75070-7.
Takeshita N, Tohma T, Miyauchi H, Suzuki K, Nishimori T, Ohira
G, et al. Suture granuloma with false-positive findings on FDG-
PET/CT resected via laparoscopic surgery. Int Surg. 2015;100:604-7,
http://dx.doi.org/10.9738/INTSURG-D-14-00140.1.



	Infection of arteriovenous fistula for hemodialysis: An uncommon

