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We report the case of a 71-year-old woman with a skin ulcer derived from an abscess
around the tibia. The abscess resulted in periprosthetic joint infection and osteomyelitis
11 years after total knee arthroplasty. The first symptom was a skin ulcer of the lower leg.
Magnetic resonance imaging revealed a circumferential mass around the proximal tibia. A
skin biopsy taken around the ulcer showed thrombosis and degenerated collagen. Contrast-
enhanced computed tomography showed a circumferential mass around the proximal tibia
with ring enhancement. Biopsies of the skin ulcer and circumferential mass showed an ab-
scess caused by Enterococcus faecium and methicillin-resistant Staphylococcus epidermis. We
conducted debridement of the abscess, a gastrocnemius flap and split-thickness skin graft-
ing and a 2-stage revision of the total knee component with a hinged prosthesis. Two years
later, the infection did not reoccur and the patient can walk without a cane. This case is
unique as abscess around proximal tibia caused necrotic skin ulcer and appearance of ab-
scess was fibrous and different from typical bacterial abscesses containing pus or fluid.
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Contrast-enhanced computed tomography was effective for differentiation of the patho-

logical condition.

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Enterococcus, a gram-positive cocci occurring in chains, is a
major pathogen in community. The species that are clinically
important and the cause of most infections are Enterococcus
faecalis and Enterococcus faecium [1]. Enterobacteria can cause
bloodstream infections [2,3].

Periprosthetic infection with Enterobacteria, including En-
terococcus, has been reported [4]. Enterococci are the third most
common Gram-positive pathogens isolated in prosthetic joint
infections [5,6]. In this study, we report a case of peripros-
thetic joint infection and osteomyelitis with circumferen-
tial abscess and a skin ulcer caused by Enterococcus and
methicillin-resistant Staphylococcus epidermis (MRSE) after to-
tal knee arthroplasty. This case is unique as abscess around
proximal tibia caused necrotic skin ulcer and appearance of
abscess was fibrous and different from typical bacterial ab-
scesses containing pus or fluid.

Case presentation

A 71-year-old woman underwent staged bilateral TKA for bi-
lateral knee osteoarthritis 14 years before being treated at
our facility. Because of severe instability of the knee, a semi-
constrained knee prosthesis with a stem was used for surgery
(Fig. 1). Following the procedure, the patient experienced no

complications and could walk without a cane during the post-
operative period. Eleven years after the primary operation, a
necrotic ulcer with reddening of the circumjacent skin devel-
oped on the anterior aspect of the right lower leg (Fig. 2A).
The patient felt no pain, and the laboratory data indicated no
inflammation. A skin biopsy taken around the ulcer showed
thrombosis and degenerated collagen (Figs. 2B and C). How-
ever, no organism was detected in the bacteriological exami-
nation. Magnetic resonance imaging (MRI) revealed a circum-
ferential mass around the proximal tibia (Fig. 3A). Diffusion-
weighted MRI showed the patchy mass like legion with metal
artifact. Contrast-enhanced computed tomography showed a
circumferential mass around the proximal tibia with ring en-
hancement (Fig. 3B). Plain computed tomography showed a
small bone defect in the lateral proximal area and around the
middle of the tibia stem (Fig. 4A). High uptake in the same
area was confirmed by bone scintigraphy (Fig. 4B). We sus-
pected circumferential abscess formation around the proxi-
mal tibia and subsequent osteomyelitis of the tibia. In the op-
erating theater, biopsies were conducted from the proximal
tibia and circumferential abscess. The overall circumferential
abscess was fibrous and different from typical bacterial ab-
scesses, which contain pus or fluid (Fig. 5A). Bacteriological
examination revealed no bacteria in the proximal tibia and
E faecium and MRSE in the circumferential abscess. Histologi-
cal examination showed inflammatory changes, including in-
vasion of neutrophil cells, in the proximal tibia and degen-
erated collagen with scarce cells in the circumferential ab-
scess (Figs. 5B and C). We diagnosed the circumferential ab-

Fig. 1 - Plain radiographs of the right knee after the primary total knee arthroplasty.
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Fig. 2 - (A) Necrotic ulcer with reddening of the circumjacent skin at the anterior aspect of the right lower leg. Histology of
the skin biopsy specimen (H&E staining) showing (B) thrombosis and (C) degenerated collagen.

(b)

Fig. 3 - (A) Magnetic resonance imaging showing circumferential mass around the proximal tibia. (B) Contrast-enhanced
computed tomography showing a circumferential mass around the proximal tibia with ring enhancement.

scess around the proximal tibia caused by E faecium and MRSE.
Debridement of the abscess was conducted by expanding the
edge of the skin ulcer and the skin defect and subcutaneous
tissue were successfully covered by a gastrocnemius flap and
split-thickness skin grafting. Four months later, E faecium was
detected in the joint fluid. The patient underwent surgery for
removal of the femur and tibial components and placement of
a cement articulating spacer with vancomycin and amikacin
sulfate. E faecium was also detected in the resected tibial bone.
Three months later, we performed a 2-stage revision of the to-
tal knee component with a hinged prosthesis (Figs. 6A and B).
Two years after the revision total knee replacement, the infec-
tion did not reoccur and the patient could walk without a cane
(Fig. 6C).

The Hospital Ethics Committee audited and approved the
treatment protocol.

Discussion

We report a rare case of a circumferential abscess around the
proximal tibia that, subsequently, developed into a peripros-
thetic knee infection and osteomyelitis of the tibia 11 years af-
ter the primary TKA surgery. The patient’s first symptom was
a small necrotic ulcer with reddening of the circumjacent skin.
At this time, no specific pathologic findings were revealed by
the skin biopsy, and no organism was detected by bacteriolog-
ical examination; therefore, no specific diagnosis was made.
In MRI, DW1 image showed the patchy mass like legion with
metal artifact which indicate abscess or tumor. In imaging of
limb with metal implant, artifact from metal prosthesis often
results in poor image quality [7]. The field-strength difference
between the inside of a metallic implant and in the surround-
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(b)

Fig. 4 - (A) Plain computed tomography showing a small
bone defect in the lateral proximal area and around the
middle of the tibia stem component. (B) Bone scintigraphy
showing a high uptake in the lateral proximal area and
around the middle of the tibia stem component.

ing tissues, as well as the magnitude of field-strength gradi-
ents close to tissue-metal borders can cause artifacts in MRI
scans and impair the diagnostic value of MRI for the assess-
ment of peri-implant tissues [8]. In contrast-enhanced com-
puted tomography, also some metallic artifacts were observed,

(b)

the image showed a circumferential mass around the proxi-
mal tibia with ring enhancement which indicate abscess for-
mation. In previous report about diagnosis of deep neck ab-
scesses by contrast-enhanced computed tomography, if fluid
collection with ring enhancement was observed, the positive
predictive value of deep neck abscess was 85% [9]. By open
biopsy the circumferential mass was diagnosed as an abscess
caused by E faecium and MRSE. In previous report, E faecium was
detected in diseased gall bladders because of biliary calculi
or symptomatic cholelithiasis [10]. However, in this patient,
no biliary calculi were detected by abdominal ultrasound, and
Enterococcus were not detected in the patient’s stool culture.
Thus, the original focus of the Enterococcus infection in this
patient is unknown.

The appearance of circumferential abscess around the
proximal tibia in this patient was fibrous and different from
typical bacterial abscesses containing pus or fluid. Histologi-
cal examination showed degenerated collagen in the circum-
ferential abscess. E faecium may have caused the fibrous tis-
sue abscess. The increased virulence of E faecium is accompa-
nied by the production of adhesion proteins, autolysin, and
collagenases. Adhesion protein production occurs in E faecium
expressing Acm, a gene that enables the production of wall-
anchored adhesion proteins attaching to extracellular colla-
gen. Autolysins are proteins enabling cell wall degradation
and biofilm formation. The ability to produce these proteins
may explain how Enterococci could degrade collagen in the
extracellular matrix [11].

Fig. 5 - (A) Fibrous abscess around proximal tibia. (B) Histology of the biopsy specimen from the proximal tibia (H&E
staining) showing inflammatory changes including invasion of neutrophils. (C) Histology of the biopsy from the
circumferential abscess (H&E staining) showing degenerated collagen with scarce cells.
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(b) (c)

Fig. 6 - (A,B) X-ray of the right lower limb after revision TKA.
(C) Picture of the right lower limb 2 years after revision TKA.

We report a rare case of periprosthetic joint infection and
osteomyelitis of the tibia with a circumferential abscess and
skin ulcer 11 years after TKA. Contrast-enhanced computed
tomography was effective for the diagnosis of circumferential
abscess around tibia.

We conducted soft tissue reconstruction and then a 2-stage
revision of the knee prosthesis. Curing the infection and func-
tional recovery were achieved 2 years after the final treatment.

Conclusion

We report a rare case of osteomyelitis of the tibia with a
circumferential abscess and skin ulcer 11 years after TKA.
We first conducted soft tissue reconstruction and then a 2-
stage revision of the knee prosthesis. Curing the infection
and functional recovery were achieved after the final treat-
ment. Contrast-enhanced computed tomography was the
most valuable tool for the diagnosis of circumferential abscess
around tibia.

Patient consent

Informed consent for the procedure and publication of data
was obtained from the patient and documented.
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