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A 74-year-old male presented with acute right knee pain and inability to ambulate. The patient had a total
knee arthroplasty, previously complicated by a periprosthetic femur fracture requiring surgical fixation and
subsequent methicillin-resistant Staphylococcus epidermidis periprosthetic joint infection treated via two-
stage revision. Cultures from knee fluid aspiration were positive for Abiotrophia defectiva. Identification
was confirmed using matrix-assisted laser desorption ionization—time of flight mass spectrometry. The

patient underwent a two-stage revision. Between stages, the patient received intravenous ceftriaxone for
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six weeks with subsequent normalization of inflammatory markers. Diagnosis of periprosthetic joint

infection with identification of the organism is important to guide appropriate treatment.

© 2018 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

Abiotrophia defectiva (A. defectiva), previously identified as
Streptococcus defectiva, is one of 13 nutritional variants of the
Streptococci genus [1]. They were separated from the Streptococcus
genus after genetic and phylogenetic analyses (16S rRNA gene
sequencing) demonstrated low resemblance to other streptococcus
organisms [2]. Abiotrophia species are most commonly habitants of
the oral cavity, urogenital mucosae, and intestinal mucosae [3].
Abiotrophia species are particularly difficult to culture and often
require a special, complex medium with supplemental sulfhydryl
compounds (eg, 1-cysteine) and pyridoxal [4]. A. defectiva has been
cited most commonly in the context of endocarditis and otitis
media [3,5]. It has only rarely been reported as the cause of
osteoarticular and periprosthetic infections (Table 1). This case is
only the fourth reported total knee arthroplasty (TKA) peri-
prosthetic infection and the sixth reported infection of the knee
joint due to A. defectiva [6-10].
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Case history

A 74-year-old Caucasian male presented to the emergency
department with an onset of acute right knee pain and inability to
ambulate. He had a medical history significant for multiple cardio-
vascular comorbidities, chronic dysphagia, chronic back pain, and a
past periprosthetic joint infection (PJI) of the right knee. He under-
went his index TKA 11 years ago at an outside institution. This was
complicated by a distal femur periprosthetic fracture five years after
the operation, after a fall down an elevator shaft. The fracture was
treated with open reduction and internal fixation with a medial
femoral plate and screws, at the same institution as the index TKA.
Prophylactic antibiotics were given at the time of surgery, and the
patient recovered without immediate complications. In the
following year (six years from index TKA), the patient developed a
methicillin-resistant  Staphylococcus epidermidis (MRSA) peri-
prosthetic infection requiring a two-stage revision, including explant
of the medial femoral plate, and intravaneous antibiotics (vanco-
mycin). An antibiotic spacer containing augmentin, vancomycin, and
tobramycin was used during the first stage of the revision. During the
second-stage replantation, two Mitek suture anchors were placed to
secure the patellar tendon to the tibial tubercle as the infrapatellar
tendon had some attenuation. The patient had no further problems
with his right knee prosthesis until the current encounter.

On presentation, the patient was normotensive, afebrile, and in
no acute distress in the emergency center. On examination, there
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was a right knee effusion with limited flexion and extension due to
pain and a well-healed midline incision without drainage. Radio-
graphs were obtained (Fig. 1), the C-reactive protein (CRP) level was
elevated at 6.8 mg/dL, and erythrocyte sedimentation rate was
within normal limits at 9 mm/hr. Synovial fluid aspiration yielded a
synovial white blood count of 66,512 cells/uL with 97% neutrophil
differential and no crystals. Gram stain was negative, but aerobic
cultures grew A. defectiva after five days. Identification was made
using matrix-assisted laser desorption ionization—time of flight
(MALDI-TOF) mass spectrometry.

The patient underwent explantation of his components and a
thorough debridement. The tibial component was noted to be grossly
loose with significant wear to the polyethylene insert; however, the
femoral component was well fixed, and the prior fracture site was
healed with callus formation present. Once the hardware was
removed and after debridement, the patient was irrigated with six
liters of normal saline (0.9% NaCl) and three liters of normal saline
plus the bacitracin and flushed with one-liter of 0.05% chlorhexidine
solution; then, an antibiotic (tobramycin/vancomycin)-impregnated
static spacer was placed. The patient was placed into a knee immo-
bilizer postoperatively. Both synovial and tissue cultures from the
procedure returned positive for A. defectiva after five days.

The patient was administered with ceftriaxone intravenously for
six weeks with weekly blood draws for CRP. At the 2-month follow-
up visit, erythrocyte sedimentation rate and CRP were within
normal limits and the patient underwent aspiration with no fluid
obtained. At the 3-month follow-up visit, the patient underwent a
right TKA with removal of the static antibiotic spacer (Fig. 2). Frozen
sections of synovium and distal femoral canal and a synovial white
blood cell count demonstrated no signs of infection. Synovial fluid
and tissue cultures were collected and sent to the laboratory and
remained negative. Antibiotic-impregnated cement, containing six
packages of tobramycin and two packages of vancomycin powder
(ratio of 3:1), was again used during implantation of the final
components. Postoperatively, the patient was started on oral
cephalexin (500 mg three times daily) for 3 months. The final
cultures from the intraoperative samples resolved as negative. At
the 10-month follow-up visit, the patient had completed 10 weeks
of physical therapy with no signs of PJI relapse. The patient con-
sented to the publication of this unique case.

Discussion

This patient marks only the fourth reported case of a PJI in the
knee caused by A. defectiva. Unlike the other three studies [6-8], this
case was the first to identify the organism on an aerobic culture and
ultimately using MALDI-TOF mass spectrometry. The cultures took
five days before being reported positive, which is corroborated by
the literature that has shown A. defectiva to take, on average, 72
hours to culture and often requires special media to be grown in the
traditional laboratory setting [4].

The use of MALDI-TOF mass spectrometry has been cited in the
clinical microbiology literature as an effective laboratory test for
identifying A. defectiva as well as a number of other fastidious,
nutritionally variant streptococci organisms [ 11,12]. The major benefit
of this laboratory technique is that it can quickly and inexpensively
identify A. defectiva and other fastidious organisms that may other-
wise be difficult to identify on cultures alone [13]. This laboratory
technique wuses an ionization technique that uses a laser
energy—absorbing matrix to make ions from large molecules. It can
be used for multiple purposes, one of which is microbial identification
[14,15]. A portion of a microbial colony of the suspected organism is
placed onto the sample target and overlaid with a cellular matrix. The
mass spectra are assessed using a dedicated software program and
compared with stored microbe-specific profiles [16]. This allows

multiple suspected organisms to be tested simultaneously and also
requires that the computer software organism profile be present for
correct microbe identification to occur. A broad organism differential
must be used for successful organism detection.

In the setting of a PJI, where organism identification is para-
mount, quick but accurate laboratory diagnostics is the first step in
efficient treatment planning. The use of MALDI-TOF mass spec-
trometry should be considered in the event of a suspected PJl where
the organism remains unidentified with traditional laboratory
testing. MALDI-TOF mass spectrometry is becoming more main-
stream for organism identification in part because of its long-term
cost benefits than traditional laboratory techniques and because of
its speed. A 2012 study in Greece by Vranakis et al [ 17] investigated
the differences in cost and time-effectiveness of MALDI-TOF mass
spectrometry compared with conventional testing, including PCR, in
food and water samples containing a variety of bacteria. During the
year-long study period, the laboratory spent a total of 72,675 to
identify pathogens by traditional molecular and biochemical tech-
niques and a total of 843 in using the MALDI-TOF mass spectrometry
technique. In addition, in comparing the different tests, they re-
ported equivocal diagnostic accuracy. Tran et al [18] in 2015
compared the use of MALDI-TOF mass spectrometry with standard
laboratory techniques and found that despite high upfront pur-
chasing costs and maintenance fees for the equipment, MALDI-TOF
mass spectrometry for organism identification was about 50%
cheaper overall than traditional laboratory techniques. This was
mainly attributed to the cost per test and the reduction in technician
costs found with the mass spectrometry. Given that the diagnostic
accuracy appears equivalent, MALDI-TOF mass spectrometry offers
the advantage of being less expensive and quicker, making it a viable
alternative for microbial identification. It may serve as a special
alternative in situations such as this case in which the organism fits
an atypical picture or the initial laboratory findings are inconclusive.

This patient had no clear mechanism of inoculation and was
asymptomatic for over five years after replantation after an MRSA
infection. However, on presentation, there were numerous signs
raising suspicion for a possible PJI. Elevated CRP testing has
remained a common denominator for raising suspicions of a
possible PJI in all four reported PJI cases regardless of reported
negative cultures and the known fastidious nature of the organism
[6-8].Hoell etal [19] in 2016 looked at the use of different laboratory
parameters to identify the presence of a joint infection before the
second-stage revision arthroplasty in 114 patients, and the authors
reported the sensitivity and specificity of serum CRP to be 42% and
84%, respectively. However, with more fastidious organisms, such as
A. defectiva, it is important to be meticulous in the workup for a
suspected PJI. To our knowledge, there is no reason to believe this
infection was related to the prior MRSA infection, especially given
that years of asymptomatic function occurred between the two
events. However, it is possible that given the insidious nature of
Abiotrophia spp., the patient was seeded from another area of the
body. The patient could have had an indolent bacteremia due to an
event far enough removed from the presenting symptoms that it
was not recalled as being relevant by the patient. This is theoretical
as the true etiology of the infection remains unknown. From the
literature, Abiotrophia spp. has been much more frequently cited in
association with subacute endocarditis, and bacteremia is often
connected back to a urinary tract infection or recent dental work
[20,21]. All these histories were absent in this patient.

This organism should be considered in patients with clinical
signs of a periprosthetic infection where the laboratory findings are
either inconclusive or not congruent with the clinical picture. The
previous case reports experienced both indolent symptom onset
and an acute one with this organism, so it appears that the timing of
symptom onset is not very reliable or unique in terms of predicting
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this organism as a possible cause for periprosthetic infections [6-8].
Given that Gram staining of Abiotrophia spp. is unreliable and, often
times, this organism is difficult to culture, Abiotrophia spp. must be
considered as a possible cause for infection in patients with a sus-
pected prosthetic infection so that appropriate steps are taken in the
laboratory. In this particular case, the advantage of the MALDI-TOF
mass spectrometry testing was that the Abiotrophia defectiva pro-
file was included in the testing panel along with a number of other
organisms. Given the more robust literature on Abiotrophia spp. and
endocarditis, even in a patient with clinical signs of a prosthetic
infection, it is also important to consider cardiac sources and ensure
the joint is not a piece of a more systemic pathology.

This was the third out of the four studies to show successful
eradication with intravenous antibiotic treatment and a two-stage
revision. It is imperative to ensure there are no signs of infection
before replantation. In our experience, the infection was eradicated
using ceftriaxone administered intravenously for six weeks, with a
prophylactic oral course of cephalexin after the revision procedure.
In the other three cases that reported A. defectiva inoculation of a
knee prosthesis, each used different antibiotic regimens as seen in
Table 1. Alberti et al [22] analyzed the antimicrobial susceptibilities
for A. defectiva in addition to two other nutritional variants of
streptococci and found variable results. The authors reported var-
iable susceptibilities between species with ceftriaxone, cefotaxime,
carbapenems, vancomycin, and levofloxacin having the largest
susceptibilities. However, the study emphasized the importance of
proper organism identification as there were significant differences
in susceptibility across the species studied. Third-generation
cephalosporin, vancomycin, and carbopenems appear to provide
the best opportunity for organism eradication. These findings were
further supported by Prasidthrathsint and Fisher [23] who also
described varying susceptibility across species, particularly to
penicillin and ceftriaxone, and across geographical regions.

Although this case did not have any coinciding endocarditis, it is
important to recognize the propensity of A. defectiva infections to
cause endocarditis [2,5,21]. This patient was already being evaluated
and cared for by cardiologists given an extensive cardiovascular
history before these events. In the presence of a confirmed
A. defectiva joint infection, it is important to ensure other, more
common sites of infection, such as the heart, are properly evaluated.

Summary

There have been very few reports of A. defectiva and other
nutritional variant of Streptococci causing musculoskeletal in-
fections in the literature. This case adds to our understanding of this
rare, fastidious organism as it pertains to PJI and highlights our
institutions experience with organism identification and subse-
quent treatment planning.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.artd.2018.12.002.

References

[1] Ruoff K. Nutritionally variant streptococci. Clin Microbiol Rev 1991;4(2):184.

[2] Ohara-nemoto Y, Tajika S, Sasaki M, Kaneko M. Identification of Abiotrophia
adiacens and Abiotrophia defectiva by 16S rRNA gene PCR and restriction
fragment length polymorphism analysis. ] Clin Microbiol 1997;35(10):2458.

[3] Bouvet A. Human endocarditis due to nutritionally variant streptococci:

streptococcus adjacens and Streptococcus defectivus. Eur Heart ]

1995;16(Suppl B):24.

Frenkel A, Hirsch W. Spontaneous development of L forms of streptococci

requiring secretions of other bacteria or sulphydryl compounds for normal

growth. Nature 1961;191(4789):728.

Rhodes HM, Hirigoyen D, Shabnam L, Williams DN, Hansen GT. Infective

endocarditis due to Abiotrophia defectiva and Granulicatella spp. complicated

by infectious intracranial cerebral aneurysms: a report of three cases and
review of the literature. ] Med Microbiol 2016;65(6):493.

[6] Ince A, Tiemer B, Gille ], Boos C, Russlies M. Total knee arthroplasty infection

due to Abiotrophia defectiva. ] Med Microbiol 2002;51(10):899.

Cassir N, Grillo JC, Argenson ]N, Drancourt M, Levy PY. Abiotrophia defectiva

knee prosthesis infection: a case report. ] Med Case Rep 2011;5(1):438.

Goel R, Makhdom A, Austin M. Development of an Abiotrophia defectiva

infection after TKA. Int Congr Jt Reconstr 2017. Available at: https://icjr.net/

articles/development-of-an-abiotrophia-defectiva-infection-after-tka.

O’Connor K, Williams P, Pergram S. An unusual case of knee pain: pseudogout

and Abiotrophia defectiva infection. South Med ] 2008;29(10):1883.

[10] Taylor CE, Fang MA. Septic arthritis caused by Abiotrophia defectiva. Arthritis
Care Res 2006;55(6):976.

[11] Holler JG, Pedersen LK, Calum H, et al. Using MALDI-TOF mass spectrometry as
a rapid and accurate diagnostic tool in infective endocarditis: a case report of
a patient with mitral valve infective endocarditis caused by Abiotrophia
defectiva. Scand ] Infect Dis 2011;43(3):234. B

[12] Ratcliffe P, Fang H, Thidholm E, Bordng S, Westling K, Ozenci V. Comparison of
MALDI-TOF MS and VITEK 2 system for laboratory diagnosis of Granulicatella
and Abiotrophia species causing invasive infections. Diagn Microbiol Infect
Dis 2018;77(3):216.

[13] Dingle TC, Butler-Wu SM. MALDI-TOF mass spectrometry for microorganism
identification. Clin Lab Med 2013;33(3):589.

[14] Hillenkamp F, Karas M, Beavis RC, Chait BT. Matrix-assisted laser desorption/
ionization mass spectrometry of biopolymers. Anal Chem 1991;63(24):1193A.

[15] Singhal N, Kumar M, Kanaujia PK, Virdi JS. MALDI-TOF mass spectrometry: an
emerging technology for microbial identification and diagnosis. Front
Microbiol 2015;6:791.

[16] Sandrin TR, Goldstein JE, Schumaker S. MALDI TOF MS profiling of bacteria at
the strain level: a review. Mass Spectrom Rev 2013;32(3):188.

[17] Vranakis I, Chochlakis D, Sandalakis V, Tselentis Y, Psaroulaki A. Cost and
time-effectiveness of application of MALDI-TOF mass spectrometry method-
ology in a food and water microbiology laboratory. Arch Hellenic Med
2013;29(4):477.

[18] Tran A, Alby K, Kerr A, Jones M, Gilligan PH. Cost savings realized by imple-
mentation of routine microbiological identification by matrix-assisted laser
desorption ionization-time of flight mass spectrometry. ] Clin Microbiol
2015;53(8):2473.

[19] Hoell S, Moeller A, Gosheger G, Hardes ], Dieckmann R, Schulz D. Two-stage
revision arthroplasty for periprosthetic joint infections: what is the value of
cultures and white cell count in synovial fluid and CRP in serum before second
stage reimplantation? Arch Orthop Trauma Surg 2016;136(4):447.

[20] Baddour LM, Wilson WR, Bayer AS, et al. Infective endocarditis in adults:
diagnosis, antimicrobial therapy, and management of complications: a sci-
entific statement for healthcare professionals from the American Heart As-
sociation. American Heart Association Committee on Rheumatic Fever,
Endocarditis, and Kawasaki Disease of the Council on Cardiovascular Disease in
the Young, Council on Clinical Cardiology, Council on Cardiovascular Surgery and
Anesthesia, and Stroke Council. Circulation 2015;132(15):1435.

[21] Escarcega E, Trovato C, Idahosa O, Gillard J, Stankewicz H. Abiotrophia defectiva
endocarditis: an easy miss. Clin Pract Cases Emerg Med 2017;1(3):229.

[22] Alberti MO, Hindler JA, Humphries RM. Antimicrobial susceptibilities of
Abiotrophia defectiva, Granulicatella adiacens, and Granulicatella elegans.
Antimicrob Agents Chemother 2015;60(3):1411.

[23] Prasidthrathsint K, Fisher MA. Antimicrobial susceptibility patterns among a
large, Nationwide Cohort of Abiotrophia and Granulicatella clinical Isolates.
] Clin Microbiol 2017;55(4):1025.

[4

(5

[7

8

[9


https://doi.org/10.1016/j.artd.2018.12.002
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref1
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref2
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref2
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref2
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref3
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref3
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref3
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref4
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref4
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref4
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref5
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref5
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref5
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref5
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref6
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref6
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref7
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref7
https://icjr.net/articles/development-of-an-abiotrophia-defectiva-infection-after-tka
https://icjr.net/articles/development-of-an-abiotrophia-defectiva-infection-after-tka
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref9
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref9
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref10
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref10
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref11
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref11
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref11
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref11
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref12
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref12
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref12
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref12
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref12
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref12
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref13
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref13
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref14
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref14
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref15
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref15
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref15
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref16
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref16
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref17
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref17
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref17
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref17
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref18
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref18
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref18
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref18
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref19
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref19
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref19
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref19
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref20
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref20
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref20
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref20
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref20
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref20
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref20
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref21
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref21
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref22
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref22
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref22
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref23
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref23
http://refhub.elsevier.com/S2352-3441(18)30157-2/sref23

	Development of a periprosthetic joint infection by Abiotrophia defectiva years after total knee arthroplasty
	Introduction
	Case history
	Discussion
	Summary
	Appendix A. Supplementary data
	References


