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Clinical Result of a Staged Reimplantation of Fungus Related
Periprosthetic Joint Infection after Total Knee Arthroplasty

Hyung Joo Kim, M.D., Ki Cheor Bae, M.D.,, Ph.D.A, Kyung Keun Min, M.D., and Hyeong Uk Choi, M.D.

Department of Orthopaedic Surgery, Keimyung University Dongsan Medical Center, Daegu, Korea

Purpose: Fungal periprosthetic joint infection (PJI) is a rare but devastating complication following total knee arthroplasty (TKA). On the
other hand, a standardized procedure regarding an accurate treatment of this serious complication of knee arthroplasty is lacking. The
clinical progress of staged reimplantation in patients who had fungus-related PJI after TKA was reviewed retrospectively.

Materials and Methods: Ten patients who had a fungal related PJI after TKA between 2006 and 2017 using staged reimplantation
surgery were reviewed. These patients were compared with 119 patients who had a PJI in the same period. The failure rate of infection
control, intravenous antimicrobial using the period, and the clinical results were evaluated by comparing the range of motion and Korean
knee score (KKS) between pre-staged reimplantation and the last follow-up.

Results: In the fungal infection group, 7 out of 10 cases (70.0%) had failed in infection control using staged reimplantation and in the
non-fungal group, 7 out of 119 cases (5.9%) had failed (p=0.04). In the non-fungal group, the mean duration of antibiotics was 6.2 weeks.
In the fungus group, the mean duration of antibiotics was 15.3 weeks, which was 9.1 weeks longer (p<0.001). The range of motion of the
knee was increased in the two groups (p=0.265). At the last follow-up, the KKS was 71.01 points in the non-fungal group and 61.3 points
in the fungal group (p=0.012). Erythrocyte sedimentation rate and C-reactive protein (CRP) decreased in the two groups, but the CRP was
significantly different in the two groups (p=0.007).

Conclusion: The treatment of fungus-related PJls using staged reimplantation showed uneven clinical progress and unsatisfactory clinical
improvements compared to non-fungal PJI. Therefore, it is necessary to consider the use of an antifungal mixed cement spacer at resection
arthroplasty and oral antifungal agent after reimplantation.

Key words: knee, fungal infection, revision total knee arthroplasty, 2-stage
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Table 1. Demographic and Clinical Characteristics of the Patients with Fungal PJI Following Primary Total Knee Arthroplasty

Risk
factor

Case
No.

Age (yr)/
Sex

Symptom

1 73/F DM Sinus tract, pain, swelling

2 65/M None  Pain, swelling

3 76/F DM Pain, swelling

4 78/F DM Sinus tract, pain, swelling

5 70/F None  Fever, pain, swelling, warmth

6 67/F None  Sinus tract, pain, swelling

7 64/F None  Pain, swelling, warmth

8 74/M None  Fever, sinus tract, pain, swelling, warmth
9 81/F None  Sinus tract, pain, swelling

10 72/F None  Pain, swelling

ESR cRp  mefrom
Pathogen implantation
. (mm/hr) at (mg/dl) at ! .
organism resentation resentation to diagnosis of
P P PJI (o)
Candida parapsilosis 52 0.59 10
C. pelliculosa 47 1.28 3
C. parapsilosis 20 0.35 11
C. albicans 120 1.67 109
C. parapsilosis 100 11.86 45
C. parapsilosis 39 0.82 5
C. albicans 120 0.93 49
C. tropicalis 58 8.24 2
C. parapsilosis 120 1.27 11
C. pelliculosa 56 2.15 6

PJI, periprosthetic joint infection; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; F, female; M, male; DM, diabetes mellitus.
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Table 2. Reports of Fungal-Related Periprosthetic Joint Infection after Total Knee Arthroplasty Treated by 2 Staged Reimplantation

Time from
. L resection
Case No. Impregnahon pf bone cement Ant|m|_crob|als/ Outcome arthroplasty o
during resection arthroplasty duration (wk) . .
reimplantation
(wk)
Wang et al® (2015) 5 Vancomycin+amphotericin B Parenteral fluconazole/ No recurrence 24
2 & oral fluconazole/6
Park et al.” (2009) 5 Vancomycin+amphotericin B Parenteral amphotericin B/6.2 No recurrence 6.8
Oral itraconazole/10.8
Hwang et al.”® (2012) 30 Vancomycin Parenteral amphotericin B or 2 cases of 9.5
fluconazole/at least 6 recurrence
Oral fluconazole/maximum of
6 months
Graw et al.”” (2010) 2 Vancomycin Oral fluconazole/8 1 case of failure 32
Parenteral voriconazole & of infection
caspofungin or fluconazole/10 control
Wyman et al.” (2002) 1 None Parenteral amphotericin B/20 No recurrence 20

Oral fluconazole/6




56

Hyung Joo Kim, et al,

7 B 121532 7|3te] 2
1645(12-365) B ot &3k
AL Aof= 1277} A Aol A
| A7 A& Ao E 9F=
TR 2715 0] 79 A
83 dl ¥l Hwang 57&

)
(o
=2
o
o

b o
e

_O'L

oo rr
>
N
i

p
2

=

. 0]

rl

R

e

flo o
1o

0

[ T (e
BN
Efﬁ

)4

N
\

rik

>
o
<
i
=)

=
Mo
°
°
i)
rr
=
o

1o
=

!

—lOll
§S)
N
L
ot
+
%
)
M
24
i

p
oZ
24
)
0
fl
)

o
*
o
X

i
i
1o

flo
o)
[o

ry
s
i
b
=
o))
=
e
N
N
ox.
+
o5
P
£
2
i
S
ob
Ol
ol

uf
ru
e
]
2
>
H1
H
o
o
18
>
o
o
fr do 32

0

I o,

m
2
)
Bl
gﬁ)-l"
>
o
e oy
R
ot
o
A
)
~
%
N
()
filo
re
o
=

i ‘lol'
N

_o'lg
19.
o]
i)
+ 1o
N Of
-
o &

EY 2 d
N, N
= 2=

N

s

g
S
o

(N [ )
b

>
ol

o
o
nE
oZ

ol
o
=
o
rr

o

~

>

N
0%
3
T

\
o —{olt

2 oX
it} n§

w2
[ R
r
)
1)
~N £l
oo
o

il
)
52

lo

i
o2 r
[

oot R orfo
o
XN
52

o2 L

ol J
o
2
rlr
i)
0
>

N
oo 2 H o
>

X
odk

oo g
rlr ol

s on
o

fd
)
> o
ue R
flo 4
R
rit
>,

r
>
il
o
R
ol
=
ofy
fo

ot
Sk
=

CONFLICTS OF INTEREST

The authors have nothing to disclose.

REFERENCES

1. Martinez-Pastor JC, Maculé-Beneyto F, Suso-Vergara S.
Acute infection in total knee arthroplasty: diagnosis and
treatment. Open Orthop J. 2013;7:197-204.

2. Ritter MA, Farris A. Outcome of infected total joint replace-
ment. Orthopedics. 2010;33.

3. Cobo E Rodriguez-Granger J, Lopez EM, et al. Candida-in-

duced prosthetic joint infection. A literature review including

10.

11.

12.

13.

14.

15.

16.

17.

72 cases and a case report. Infect Dis (Lond). 2017;49:81-94.
Park BJ, Kim JO, Kim SJ, Chang JH, Yang YH. Treatment of
candida infection after TKA. ] Korean Knee Soc. 2009;21:98-
104.

Azzam K, Parvizi ], Jungkind D, et al. Microbiological, clini-
cal, and surgical features of fungal prosthetic joint infections:
a multi-institutional experience. ] Bone Joint Surg Am.
2009;91 Suppl 6:142-9.

Brooks DH, Pupparo F. Successful salvage of a primary total
knee arthroplasty infected with candida parapsilosis. ] Ar-
throplasty. 1998;13:707-12.

Gebauer M, Frommelt L, Achan P, et al. Management of fun-
gal or atypical periprosthetic joint infections. ] Arthroplasty.
2014;29:112-4.

Phelan DM, Osmon DR, Keating MR, Hanssen AD. Delayed
reimplantation arthroplasty for candidal prosthetic joint in-
fection: a report of 4 cases and review of the literature. Clin
Infect Dis. 2002;34:930-8.

Volin S], Hinrichs SH, Garvin KL. Two-stage reimplantation
of total joint infections: a comparison of resistant and non-re-
sistant organisms. Clin Orthop Relat Res. 2004;427:94-100.
Kim YS, Bae KC, Cho CH, Lee KJ, Sohn ES, Kim BS. Two-
stage revision using a modified articulating spacer in infected
total knee arthroplasty. Knee Surg Relat Res. 2013;25:180-5.
Kim SH, Han HS, Kim DH, Kang SB. Two-stage reimplanta-
tion in infected total knee arthroplasty (a method of reinser-
tion of the autoclaved femoral component and a polyethylene
liner). Knee Surg Relat Res. 2010;22:110-6.

Kyung HS, Mun JU. Treatment of infections after total knee
arthroplasty. ] Korean Orthop Assoc. 2010;45:335-41.
Wyman ], McGough R, Limbird R. Fungal infection of a
total knee prosthesis: successful treatment using articulating
cement spacers and staged reimplantation. Orthopedics.
2002;25:1391-4.

Cardinal E, Braunstein EM, Capello WN, Heck DA. Can-
dida albicans infection of prosthetic joints. Orthopedics.
1996;19:247-51.

Simonian PT, Brause BD, Wickiewicz TL. Candida infection
after total knee arthroplasty. Management without resection
or amphotericin B. ] Arthroplasty. 1997;12:825-9.

Zimmerli W, Trampuz A, Ochsner PE. Prosthetic-joint infec-
tions. N Engl ] Med. 2004;351:1645-54.

Fukasawa N, Shirakura K. Candida arthritis after total knee

arthroplasty: a case of successful treatment without prosthe-



57

18.

19.

20.

21.

22.

23.

Clinical Result of Fungus Related Periprosthetic Joint Infection after TKA

sis removal. Acta Orthop Scand. 1997;68:306-7.

Selmon GP, Slater RN, Shepperd JA, Wright EP. Successful
1-stage exchange total knee arthroplasty for fungal infection.
J Arthroplasty. 1998;13:114-5.

Kuiper JW, van den Bekerom MP, van der Stappen ], Nolte
PA, Colen S. 2-stage revision recommended for treatment of
fungal hip and knee prosthetic joint infections. Acta Orthop.
2013;84:517-23.

Goss B, Lutton C, Weinrauch P, Jabur M, Gillett G, Crawford
R. Elution and mechanical properties of antifungal bone ce-
ment. ] Arthroplasty. 2007;22:902-8.

Marra F, Robbins GM, Masri BA, et al. Amphotericin B-load-
ed bone cement to treat osteomyelitis caused by Candida
albicans. Can J Surg. 2001;44:383-6.

Whiteside LA. Treatment of infected total knee arthroplasty.
Clin Orthop Relat Res. 1994;299:169-72.

Booth RE Jr, Lotke PA. The results of spacer block technique

24,

25.

26.

27.

28.

in revision of infected total knee arthroplasty. Clin Orthop
Relat Res. 1989;248:57-60.

Wilde AH, Ruth JT. Two-stage reimplantation in infected to-
tal knee arthroplasty. Clin Orthop Relat Res. 1988;236:23-35.

Wang QJ, Shen H, Zhang XL, et al. Staged reimplantation for
the treatment of fungal peri-prosthetic joint infection follow-
ing primary total knee arthroplasty. Orthop Traumatol Surg
Res. 2015;101:151-6.

Hwang BH, Yoon JY, Nam CH, et al. Fungal peri-prosthetic
joint infection after primary total knee replacement. ] Bone
Joint Surg Br. 2012;94:656-9.

Graw B, Woolson S, Huddleston JI. Candida infection in to-
tal knee arthroplasty with successful reimplantation. ] Knee
Surg. 2010;23:169-74.

Brammer KW, Farrow PR, Faulkner JK. Pharmacokinetics
and tissue penetration of fluconazole in humans. Rev Infect
Dis. 1990;12 Suppl 3:5318-26.



58 pISSN : 1226-2102, elSSN : 2005-8918

Original Article J Korean Orthop Assoc 2019; 54: 52-58 e https://doi.org/10.4055/jkoa.2019.54.1.52 www.jkoa.org

x| 29 AXE 5 Aol offt 49he EEA Azke ghigoR oelA qlon] 1 2w Qo] ahleAl Fol o]tk
0] o] Tt o] o] I, ol XSS 215 A 9] At 7ol ek A|w Anh 9 QS Stopr 14 1,

CHAL S EH: 2006K13E) 201761717) 2 ek 3 A 7Pl o Aishis SArolm el 2ebl] AAEHS Al
0. AL UGSl Sl Wi, Q) 1 2 Al

107 9] $AFE =2 7|7 vixlat ol &3 9] 7

ok 9] 29| Auflgat 7149 XHHP'ﬂ 2 A8 A F A AR IR, 2 A] AR ek S 2w B, S S
A H4>(Korean knee score, KKS), 4] %‘{}é.\—E(erythrocyte sedimentation rate, ESR), C—{F3-4 th2(C—reactive protein,
CRPy 715},

Zuf: Kol FAE o F 1000 5 7oll(70.0%)0041 A Hufls Han ARt A 1199 F 7el(5.9%)00141 A
o] A= 59\1‘:}(13:0.04). Zlato] S wollA= a8 FRtA|e] et AR IXES 15,375 ARk 7Hdutoll Aol 8- 348
Al Bt AE717ER1 6,252 I8l 9.15= B AUthp<0.001). T 28s Aldl A &3 25 B9k T wollA] B S71skltt

=
(£=0.265). 2| 4] Al KKS= A4t Ardtoll A et 7101502 Uelydal Zl5to] E7g% wtollAl 61,3701 thp=0.012). ESR¥}
CRP:= 5 SoflA] B 7Mo}°ﬂ O CRPYE 7 < 71l 2Rt 2jol & H.3ItHp=0,007).
AR S0 dAjgks & Rk b 9 et el Hiet E A ARe dEHOR ¢
e AR A FRIA E9 AILE ARl ARk $- g8 FRetAl A AL

— O
r°"
ﬁ*:
s
E
E
o]
il
‘*;i
2

AQITH|: S2HE Thtddd QST ERX EE, 2H

FU 2017 11212 R 20185 22 142 AIRKERH 2018 22 232
TRHQUXXL HH [
41931, CHEA| S5 22 56 AlFCHs Sito|2 2 Aade|at
TEL 053-250-7038, FAX 053—250—7205, E-mail bkc@dsmc.or.kr, ORCID https: //orcid.org/0000—0002—-4363—0956

EH°|' _04211_}0|'§_|I| X‘Il 54;'=I X‘“ 122019 Copyright © 2019 by The Korean Orthopaedic Association

“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”


mailto:bkc@dsmc.or.kr



