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a b s t r a c t

Periprosthetic joint infections remain among the most devastating complications after arthroplasty. 
While typically caused by common pathogens, rare organisms such as Granulicatella adiacens pose 
unique diagnostic and therapeutic challenges. We describe the first documented case of hip peri-
prosthetic joint infection presenting as giant multilocular pseudotumor in a 68-year-old woman, 14 
years after total hip arthroplasty. Despite normal inflammatory markers, aspiration and intraoperative 
samples identified G adiacens by matrix-assisted laser desorption ionization-time of flight. Multimodal 
surgical treatment with pseudotumor resection, neurolysis, staged component exchange, and targeted 
antibiotics led to full recovery and infection-free follow-up. This case highlights the need for heightened 
awareness of atypical pathogens, underscores the value of advanced diagnostics and interdisciplinary 
management, and raises the hypothesis that pseudotumor environments may facilitate infection.

© 2026 The Authors. Published by Elsevier Inc. on behalf of American Association of Hip and Knee 
Surgeons. This is an open access article under the CC BY license (http://creativecommons.org/licenses/ 

by/4.0/).

Introduction

Periprosthetic joint infections (PJIs) represent a serious 
complication following joint replacement, often leading to high 
morbidity and mortality rates. There are a variety of pathogens 
that can lead to PJIs, most commonly Staphylococcus aureus and 
Streptococcus spp. [1] Less common pathogens, as for example 
Granulicatella adiacens, showing fastidious growth requirements, 
can present unique challenges in both diagnosis and treatment. [2]

G adiacens is part of the human oral, urogenital, and gastroin-
testinal flora and is rarely reported as a human pathogen. [3,4] In 
this case report, we present a rare instance of a hip prosthesis 
infection caused by G adiacens, which presented with a pseudo-
tumor characterized by a large multilocular, septate, cystic for-
mation on magnetic resonance imaging (MRI). To our knowledge, 
this is the first report of a pseudotumor associated with G adiacens 
infection in the literature. Furthermore, we conducted a literature 
review of all 9 known cases of PJI involving G adiacens worldwide.

Case history

In January 2024, a 68-year-old female patient presented to our 
musculoskeletal university center with progressively increasing 
swelling of her right thigh. In 2010, she underwent a cementless, 
ceramic-on-polyethylene right total hip replacement via the 
lateral approach (Zimmer, Allofit 52 mm shell, Durasul Alpha 
32 mm insert, Spotorno 9.0 135 ◦ stem, 12/14 taper, Sulox 32mm/- 
3.5 size S ceramic head) due to hip osteoarthritis in the context of a 
preexisting hip dysplasia. The postoperative course was compli-
cated by restricted range of motion of the hip, which subsequently 
led to symptomatic blockades of the vertebral column. At pre-
sentation 14 years later, she denied fever or weight loss, but re-
ported night sweating during the past 3 months. Her skin, soft 
tissues, and the old scar were without clinical signs of inflamma-
tion. Laboratory investigations showed a normal value for C-
reactive protein (CRP) (0.4 mg/dl; normal range ≤0.5 mg/dl) and a 
normal leukocyte count (4.68 G/l; normal range 4.0 - 10.4 G/l). 

Her medical history included multiple injuries, notably a right 
anterior cruciate ligament tear and a lateral ligament rupture on 
the right upper ankle joint, polyarthritis in the fingers and hands, 
tenovaginitis stenosans, sigmoid diverticulosis, monoclonal
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gammopathy of undetermined significance, iron deficiency ane-
mia, and a nickel allergy. As long-term medication, the patient 
takes progesterone (Utrogest), biotin (Priorin), omega-3 fatty 
acids, and probiotic supplements with active gut bacteria orally, as 
well as transdermal estradiol (Estreva).

Radiographic studies did not reveal any signs of prosthesis 
loosening or periprosthetic fracture (see Fig. 1). However, MRI 
examinations revealed a large multilocular, septate, cystic forma-
tion, communicating with the joint, in direct contact with the 
sciatic nerve (see Figs. 2 and 3). The blood test for metal ions 
showed no elevated levels in the serum. Approximately 10 ml of 
yellowish fluid were aspirated, containing 23,740 leukocytes/μl, 
with 64% polymorphonuclear cells. The aspiration was tested 
slightly positive for G adiacens using matrix-assisted laser 
desorption ionization-time of flight (MALDI-TOF) mass spec-
trometry identification.

Due to the described symptoms and diagnostic findings, sur-
gical intervention was initiated. Before the surgery, an echocar-
diogram was performed to rule out an endocarditis, and the 
patient underwent a dental examination during which no signs of 
acute infections, caries, or inflammation in the oral and maxillo-
facial region were observed. However, the patient underwent 
multiple oral treatments in the past, with the latest being a crown 
replacement of the molars in 2023. Moreover, the patient experi-
enced morning cough with yellow sputum 2-5 times a month for 
the past 4-5 years, accompanied by repeatedly elevated CRP levels, 
which have been related to monoclonal gammopathy of undeter-
mined significance by prior physicians. The patient has not taken 
any antibiotics in the past year.

In March 2024, the patient was admitted to the hospital for 
surgical treatment. When she arrived, laboratory examinations 
revealed a slightly elevated value for CRP (1.5 mg/dl) and a normal 
leukocyte count (5.45 G/l).

On the day of admission, we resected the pseudotumor and 
performed a neurolysis of the sciatic nerve, a radical debridement, 
and a replacement of the inlay as well as the prosthetic head via a 
posterior approach (see Figs. 4 and 5). This therapeutic approach 
was chosen because, at that time, it was not possible to definitively 
determine whether it was an abscess formation or a pseudotumor 
due to metal debris or trunnionosis, despite normal serum metal 
ion levels. Furthermore, the microbiologic tests were not entirely 
conclusive, and the mildly positive test for G adiacens could have 
been attributed to contamination during aspiration. Only after 
revision surgery, intraoperative samples of the acetabulum were

conclusive for infection and showed a persistent infection with G 
adiacens. Therapy with intravenous cefuroxime, 1.5 g, twice daily, 
was initiated. Following consultation with our antibiotic

Figure 1. X-rays at the initial presentation in January 2024 showing no evidence of loosening or fracture of the right hip prosthesis. (a) Anterior-posterior pelvic view. (b) Axial 
view of the right hip according to Lauenstein.

Figure 2. Sagittal view of an MRI with T2 weighting and TSE sequencing of the right 
proximal thigh in December 2023, revealing a hyperintense multicystic, partly 
communicating mass measuring up to 100 × 31 mm, located posteriorly (cross) and 
anteriorly (asterisk) to the hip prosthesis. TSE, turbo spin echo.
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stewardship team, the treatment was altered to intravenous 
ampicillin/sulbactam, 3 g, three times daily, on the subsequent 
day. Since the identified G adiacens showed a sensitivity to peni-
cillin G (minimum inhibitory concentration: 0.03 mg/l), the anti-
biotic therapy could be deescalated to intravenous penicillin G, 5 
million IE, four times daily, after 1 week. Histopathological

examination of the removed synovia and periprosthetic mem-
branes revealed periprosthetic membranes of the infectious type, 
classified as type II according to the Krenn-Morawietz classifica-
tion listed in Table 1 (see Fig. 6). [5]

A week later, a second surgery was performed for radical 
debridement, removal of the hip arthroplasty, and insertion of an 
antibiotic-loaded hip joint spacer following resistance testing. 
Implant removal was technically demanding due to extensive 
scarring and capsular contracture. The femoral stem was well-
fixed and carefully extracted using Moreland chisels and a stem 

extractor, with meticulous protection of surrounding soft tissues. 
The acetabular component was also well-integrated and released 
circumferentially using a Cup-Explant system. Following complete 
removal, the femoral canal was thoroughly debrided and reamed 
with flexible reamers. An articulating, antibiotic-loaded cement 
spacer was then fashioned intraoperatively using PALACOS MV + G 
bone cement (Heraeus) mixed with vancomycin, with the spacer 
design adapted to the estimated offset and leg length of the orig-
inal prosthesis. No more pathogens were detected from samples 
taken during this operation. The spacer was removed after 15 days 
with implantation of a new cementless ceramic-on-polyethylene 
total hip arthroplasty (Aesculap, Plasmafit 56 mm Plus 7 shell 
stabilized with three anchoring screws, Vitilene 36 mm insert, 
CoreHip size 4 standard 132 ◦ stem, 12/14 taper, Biolox Delta 
36 mm size L ceramic head) (see Fig. 7). The stem achieved 
excellent primary stability through a press-fit fixation, obviating 
the need for distal anchorage or cement augmentation. This 
approach was chosen to preserve diaphyseal bone stock, facilitate 
future revision if necessary, and align with the biological principles 
of bone integration under stable mechanical conditions. The 
acetabular reconstruction similarly achieved firm press-fit stabil-
ity with the addition of three 6.5 mm cancellous screws for sup-
plemental fixation.

The decision to proceed with second-stage reimplantation after 
a shortened spacer interval of 15 days was made following thor-
ough interdisciplinary evaluation and detailed discussion with the 
patient. Although a conventional 6-week interval had initially 
been advised, the patient explicitly requested earlier reimplanta-
tion due to limited mobility, and considerable psychological strain. 
At the time of reassessment, the clinical and microbiological 
conditions were highly favorable. The patient had received

Figure 3. Axial view of an MRI with T2 weighting and TSE sequencing in December 2023 at the level of the pseudocyst in the right thigh, in direct contact with the sciatic nerve. 
TSE, turbo spin echo.

Figure 4. Macroscopic appearance of intraoperatively resected pseudotumor.
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continuous intravenous antibiotic therapy with penicillin G, to 
which G adiacens demonstrated high susceptibility. The soft tissue 
situation had markedly improved, with no local signs of infection 
and no additional pathogens had been detected in intraoperative 
cultures from the first-stage procedure. After review by the insti-
tutional antibiotic stewardship team, early reimplantation was 
deemed clinically acceptable within the context of ongoing tar-
geted antibiotic coverage. The patient provided written informed 
consent after extensive counseling regarding the risks and benefits 
of early reimplantation, including the potential for reinfection and 
mechanical complications.

Intraoperatively, both the acetabular and femoral bone stock 
were well preserved, and the soft tissue balance was satisfactory.

During her stay, the patient developed no further complications 
besides herpes infection of the lip, treated with acyclovir oint-
ment. Following the second-stage reimplantation, intravenous 
penicillin G (5 million IU 4 times daily) was continued until hos-
pital discharge 7 days after surgery. After consultation with 
microbiology, therapy was transitioned to oral moxifloxacin 
400 mg once daily for 12 weeks, chosen for its superior bioavail-
ability compared to oral amoxicillin. The patient was discharged in 
good general condition for outpatient care, with a follow-up 
appointment scheduled 2 months after surgery.

At the follow-up appointment in June 2024, there was no sign 
of persistent bacterial infection of the hip joint. The scar was well 
healed, and no elevated inflammatory parameters were detect-
able. The patient was able to walk without the need for an assistive 
device during the examination. Radiographic studies did not 
reveal any complications (see Fig. 8).

At the 1-year follow-up in January 2025, the patient reported 
being very satisfied without any limitations in daily activities. 
Laboratory tests showed no evidence of inflammation (leukocytes: 
3.4 × 10 3 /μl; hemoglobin: 11.3 g/dl; platelets: 206 × 10 3 /μl; CRP: 
<0.5 mg/l). An MRI of the pelvis and the right hip revealed no signs 
of fluid collection or persistent infection (see Fig. 9).

Discussion

G adiacens, formerly Abiotrophia adiacens, is a nonmotile, non-
sporulating, catalase- and oxidase-negative, facultatively anaer-
obic Gram-positive coccus. [6] As nutritionally variant 
streptococci, G adiacens is characterized by its fastidious growth 
needing pyridoxal or cysteine supplementation for growth. [2,6,7] 

G adiacens is part of the physiological oral, urogenital, and in-
testinal flora and rarely reported as a human pathogen. [3,4] 
However, it can cause severe infections in immunocompetent and 
immunosuppressed patients including endocarditis, osteomyelitis, 
septic arthritis, keratitis, central nervous system infections, and 
bacteremia with significant morbidity and mortality. [8-14] In 
some cases, G adiacens infection has been associated with dental 
procedures, during which the bacterium may enter the blood-
stream through transient tissue damage. [15-19] In our case, the 
patient underwent a dental procedure a few months before the 
onset of her symptoms, which could potentially be the source of 
the G adiacens infection.

Because of its fastidious growth, an accurate and rapid identi-
fication is very difficult. Most often, G adiacens is identified by 16S 
rRNA or MALDI-TOF. [12,20,21] Furthermore, this characteristic 
can be very challenging for clinical laboratories in antimicrobial 
susceptibility testing. [22]

To our knowledge, this is the 10th reported case of a G adia-
cens—related PJI worldwide. The other 9 cases are listed in Table 2. 

Considering these 10 cases of PJI with G adiacens, at least 6 
patients received a prior dental treatment, which could be

Figure 5. Intraoperative preparation of the tumor (left) via the posterior approach with decompression and neurolysis of the sciatic nerve (right).

Table 1 
Krenn-Morawietz classification to categorize periprosthetic membranes into 
different types based on histopathological characteristics.

Type Characteristics

Type I Neo-synovium/periprosthetic membrane of the abrasion-induced 
type

Type II Neo-synovium/periprosthetic membrane of the infectious type 
Type III Neo-synovium/periprosthetic membrane of the combined type 
Type IV Neo-synovium/periprosthetic membrane of the fibrous type

Figure 6. Histopathological analysis of inflamed resected periprosthetic tissue (he-
matoxylin and eosin staining): Florid granulocytic and fibrinous-exudative as well as 
chronic-granulating and fibrosing inflammation.
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causative. German guidelines recommend antibiotic prophylaxis 
prior to invasive dental treatment for patients with hip or knee 
replacements with a single dose of oral amoxicillin 2 g as “of label 
use”, or in case of an allergy clindamycin 600 mg, in accordance 
with the widely accepted endocarditis prophylaxis. [25,26] The 
American Academy of Orthopaedic Surgeons does not recommend 
routine prophylactic antibiotic therapy for patients with hip and 
knee prostheses before dental procedures. [27] Considering the 
prolonged treatment with high morbidity and mortality, as well as 
the high financial costs associated with prosthetic joint infection 
compared to a single dose of antibiotic therapy, an antibiotic 
prophylaxis after careful benefit-risk analysis could possibly 
reduce the number of PJI in specific patients.

As G adiacens is difficult to diagnose, we believe that many 
infections remain unrecognized. It requires close collaboration 
between various departments, including orthopaedics, microbi-
ology, radiology, and infectious disease specialists.

In patients with prosthetic joint infections, it is essential to 
consider rare pathogens such as G adiacens, particularly when 
standard tests return negative results.

Furthermore, pseudotumors in joint prosthesis primarily form 

as a reaction to metallic debridement in metal-on-metal implants, 
which triggers an immune response to these particles. [28-30] 
However, our patient had a ceramic-polyethylene articulation, 
which is associated with a lower incidence of pseudotumors. [31]

Trunnionosis remains a possibility due to metal reactions, 
although metal ions were not elevated in our case. [32] Other re-
ports highlight that pseudotumors can occur with normal blood 
ion levels, emphasizing the role of periprosthetic metal accumu-
lation. [33,34] Studies show a correlation between high metal ion 
levels and osteolysis or aseptic loosening, but not specifically with 
pseudotumors. [35] Additionally, there are documented cases of 
periprosthetic pseudotumors with positive swabs for fungal in-
fections identifying Candida parapsilosis, Candida albicans, and for 
bacterial infections Ruminococcus gnavus. [36-38] A plausible hy-
pothesis is that pseudotumors, which can be induced by wear 
particles from prosthesis, increase the risk of periprosthetic 
infection by creating an immunosuppressive environment that 
enhances bacterial growth and persistence. [39-41] Interestingly, 
MRI of the patient’s right hip in 2017, performed due to a single 
acute pain exacerbation, did not reveal any pathologies. Therefore, 
we hypothesize that the formation of the pseudotumor took place 
after 2017. At this point, further research and a comprehensive 
review are needed to validate this hypothesis.

Summary

In conclusion, G adiacens, a rare but significant pathogen, 
poses challenges in both diagnosis and treatment. Accurate 
identification often necessitates advanced techniques like 16S

Figure 7. Preoperative (a), spacer (b) and postoperatively (c) pelvic views. Postoperative imaging 2 months after reimplantation reveals no evidence of loosening of the right hip 
prosthesis.

Figure 8. X-rays at the follow-up appointment in June 2024 showing no evidence of loosening or fracture of the right hip prosthesis. (a) Anterior-posterior pelvis view. (b) Axial 
view of the right hip according to Lauenstein.
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rRNA sequencing or MALDI-TOF mass spectrometry. Close 
interdisciplinary collaboration is essential. To ensure rapid and 
appropriate treatment, clinicians should also consider rare

pathogens. In the context of periprosthetic pseudotumors, in-
fections should be evaluated additionally to metallosis and 
trunnionosis.

Figure 9. Axial view of an MRI with T2 weighting and TSE sequencing (Metal Artifact Reduction Sequence) at 1-year follow-up at the level of the previous pseudocyst in the right 
thigh. TSE, turbo spin echo.

Table 2
Overview of the 10 cases of prosthetic joint infection caused by Granulicatella adiacens worldwide.

Age
(years)

Sex Prosthetic
joint
infection

Time 
between 
arthroplasty 
and 
diagnosis of 
G adiacens 
(years)

Diagnosis
of G 
adiacens

Surgical
treatment

Antibiotic treatment (period) Comorbidities Dental
treatment

Country Reference

43 Male Knee
arthroplasty

3 16S rRNA 2-stage
revision

i.v. amoxicillin + i.v. amikacin 
(6 weeks), 2 weeks no 
antibiotic treatment, i.v. 
amoxicillin + i.v. amikacin + 

oral rifampicin (2 weeks)

Unknown Unknown Switzerland [23]

55 Male Knee
arthroplasty

10 16S rRNA 2-stage
revision

i.v. amoxicillin + i.v. rifampicin 
(2 weeks), oral amoxicillin + 

oral rifampicin (3 months) 

Diabetes mellitus Yes France [15]

81 Male Hip
arthroplasty

7 MALDI-
TOF MS

DAIR, 
consideration 
of 2-stage 
revision

Penicillin G + flucloxacillin 
(unknown time), i.v. 
vancomycin + piperacillin/ 
tazobactam + oral fucidic acid 
(unknown time), i.v. 
outpatient antimicrobial 
therapy (OPAT) (1 month), 
daptomycin + meropenem (6 
weeks)

None Yes UK [17]

75 Male Hip
arthroplasty

4 16S rRNA 2-stage
revision

Oral amoxicillin + clindamycin 
(6 months)

High blood 
pressure, 
ankylosing 
spondylitis, sleep 
apnea

Yes France [16]

65 Male Knee
arthroplasty

2 MALDI-
TOF MS

1-stage
revision

Oral rifampicin + clindamycin 
(6 months)

Psoriasis, chronic 
alcoholism, 
esophagitis 

No France [16]

44 Female Hip
arthroplasty

10 MALDI-
TOF MS + 

16S rRNA

DAIR i.v. imipenem/cystatin + oral 
ciprofloxacin (1 month), oral 
amoxicillin + oral 
ciprofloxacin (5 months)

Unknown No France [16]

64 Male Knee
arthroplasty

7 16S rRNA 2-stage
revision

i.v. ertapenem (6 weeks), 
cefazolin (3 days)

Unknown Yes USA [18]

65 Male Knee
arthroplasty

2 Unknown DAIR i.v. vancomycin (unknown 
time), i.v. clindamycin (6 
weeks)

Unknown Unknown UK [24]
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