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—Abstract—
A Clinical Study of Deep Infection after Cementless Total Hip Arthroplasty

Keun Woo Kim, M.D,*, In Kwon Kim, M,D,,
Jong Hu Park, M.D., Ha Yong Kim, M.D,*

Department of Orthopedic Surgery, Wilson Leprosy Center & Rehabilitation Hospital,
Yosu, Korea.
Department of Orthopaedic surgery, KangNam General Hospital, Seoul, Korea.

Deep infection following total hip replacement arthroplasties remains one of the
most serious complications in orthopaedic surgery. Between Jan. 1986 to Dec. 1991,
1130 cementless total hip arthroplasties were performed at Wilson rehabilitation hos-
pital. Among them, fourteen patients (incidence : 1.2%) developed deep wound infec-
tion, and they were retrospectively reviewed including clinical features, laboratory
datas and their managements.

The infection was noted in ten patients within three months, in one patient
between three to twelve months and in three patients after twelve months from
cementless total hip replacement arthroplasties. All of them were suffered from hip
pain, six patients were manifested with generalized fever, and twelve patients with
draining fistulas. Thirteen patients showed elevated ESR. Major infecting organism
was Staphylococcus in ten patients.

They were initially treated with meticulous debridement, ingress and eress tube
irrigation, and antibiotics, but four patients had to be operated Girdlestone arthro-
plasties due to recurrence of infection and loosening of the prosthesis. Eight patients
got quiescency from infection for at least five months from the last drainage opera-
tion. But two patients still have draining fistulas inspite of bony ingrowth achieved
to the prosthesis.

Key Words : Cementless THRA, Deep Infection.
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revision) ¥ 23 X$& (direct revision)Eo|th.
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72, 6dEd AT SAWES AH8EHA] g 1
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Table 1. Incidence of Deep Sepsis by Diagnosis

NAFeH, AFEL 50kedA T2kgo s EWH3]
ghe] £3le Rt el

2 q#

14819 A7 AF A AXNPEE VL Y
Az AT dF 25 74 AP AW 7
4 AL 8z 1%), =B #AE 13(0.6%),
e 1 FELY FHT 18(1.4%), @9
24 24 (4.4%), e FFA 32 (aseptic
loosening) 2 A% Ax|Fzo] 23 (5.6%)JoH,
18 24 AR (F 228) S FulEol=¢ B
Ad 84(F 21BN €F A% o] 2R
A g%h(Table 1).

3 Uy

AAEL 2B AXNBEE AYsed g,
Hardinge”® &% =g@4o2 F&3lgon, &
€ laminar air-flow systeme] i Qut &+
< ol 83t AAUA Foe AZzAFAA 9
AA FAAE, @3] A HRA] 139 ¢ %
T2AI1ZE EF AW FALEI

4. &

AAELE AT A FAEE FEA7IREH AN
A AR 71 M2, A7 fYe
ERAAG. ol wWEE 27 AIdFGNY 9Ty
o] 108, A AT GHLAA 12789 Atol)e] 1
#, &7 ZAZ (12749 o1F) o] 3aoIA}(Table
2.

Dignosis No of All THAs No of Deep Sepis %
Avascular Necrosis 753 8 1
DA 173 1 0.6
Septic Hip Sequele 71 1 1.4
Fracture of Hip 45 2 4.4
Revision of prev. THA 36 2 5.6
Fused Hip 22

RA 21

Others 4

Total 1,130 14 1.2
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Table 2, Type of Infection

Early (<3ms) 10

Delayed (3ms~12ms) 1

Late (>12ms) 3
5, Al% Ziele| Tk

AR Zrge] Aghrralonie ol A gkl o
2R PAHAZ, TSN 2 AL A
2 7hsEn, B doMe dAFes wERy &
Ao} & 274 AT FH FH9 ez 4
B Ade) AF A Adgton), Z @Ay #FF
Wik AALE AlPsida, 94 F4, CBCAH,
WBCe 7}, ESRY ¥W¥"e& Bx4 Ad 7|&
o2 o} AN

BAEL AT A 1428 Ao FEL 343N
on, HH A 6HA, wlEFE 1284
Atk AR 274 ESRe Z7ke 133914 3l
Ren, WBCxAe Z7He 8alolA ddch

a5 W AAlN e FAEEGTE (S, aureus)
ol 10812 V¢ ¥ delx FR=HUeH, x5d
(Pseudomonas) @ H¥ T (Proteus) 2 2 2814
FHHAL, 28 e E£F Aoz AlRHE F
7kA ol #F7} BAHUL, oE 28 e o
W3 gFE SR %%t (Table 3).

Table 3, Microorganisms isolated from 14 Infected

Hips
Organisms No of isolates *
Staphylococcus aureus 10
Pseudomonas 2
Proteus 2
No organism identified 2

* Multiple organisms were isolated in 2 hips

2 o

1 D2 Mx|ge F P4t 4R 29 Xr

Table 4, Treatment of Infected Total Hips

ARAELS ARAE ¥zt A As2H A A
d dAEF FE-7Y FEE o83 @9 x&F
BFE 20A 3F AP Fig. 1. 2 F Agol
2354 gAY, 439 Ade] de A% 23
X828 AA 9 isss Agsigd, a3y, W
AP A7 A1F #3d9] dlE] (loosening) 9] A7}
ol23 ALHYA FFol FtEe A$E, Gid-
lestone &8 A¥e@d)olvd, IF FH AXE
% (281914 cup revision) = A13315t}(Table 4).

Fig. 1. 62 years old patient had been operated
due to aseptic necrosis. Deep infection
was noted in immediate postoperative
period with generalized fever, swelling,
local heat and redness of the wound,
and was confirmed with aspiration of
hip. There is no evidence of looening or
scalloping on x-ray findings. It was con-
trolled with 3 weeks of continuous
dynamic irrigation. Quiescent hip was
achieved for 2 years,

2z

AAEL AAE B dol, AF FFE A
Bo| 1 7|%& fAske AHE i A$glol 3
AY o} e AE “quiesent hip' &2 B3
3 vk, & 2l 7% 8allolA quiescent hip9

Type of Infection No of Hips Debridement with continuous irrigation 1&D Cup revision (Direct)
Early 10 8 6 1
Delayed 1 1 1

Late 3 2 1
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A3E dJem, quiescent periods 571¥oA
287092 F#F 14.571¥o|AH (Table 5).

AEE 27 13), 23], 33], 43] $& 152
2 BERsld o ZgE AwEd, 13 F££24
quiesent hipl =83 ¢ E5F 6343%) A
o} 23] $&3 2§ 28 2A, 3 B3N qui-
escent hip A& d& F Ao, tE e
o}3] ulE dejolm WAL A7 4 bony ingrowth

Table 5. Duration of Infection Free Period of 8
Quiescent Patients

5 Months

8 Months
12~14 Months
>24 Months

— O

Table 6, Frequency of I & D surgery and it's Results

9 Ao By,

33 &3 2§ 38 2M, 1894 quiescent
hipel =%13, ©& 2#9Me Girdlestone &3
BRe2 ZAdeol AU 43 F<3F 21FL 3
HE2H, 13e #28 2P EE, U 18<E Girdles-
tone ¥ BFEE 7ol AN T, A 13
£ A3 v Aelolu, WA bony ingrow-
the] 27 Hol1 gIt}(Table 6).

E3 HE FA] A, 2] ZAFE 1085 58
Al quiescent hipe] Hou, vniz] 53F 2
Girdlestone ¥4 4¥£=Z(Fig. 2), ladle #3
1P Aol 2AHNLH 28 ofF wF A
goltt, Ad HHF 18lE quiesent hipe] =
ot 9] AAF 38%F 28l€ quiescent hipel =

Frequency of 1 & D surgery No of Hips Results

4 3 1 Girdlestone operation
1 Hip fusion
1 still draining sinus

3 3 2 Girdlestone operation
1 Quiscent

3 3 1 still draining sinus
1 Quiscent

1 6 6 Quiscent

Fig. 2, 55 years old male patient who had been operated for aseptic necrosis on left hip
a) Postop. 2 Month : Deep infection was noted in the cementless THRA with draining fistula.
b) Postop. 30 Month : Femoral prosthesis was loosened with varus shifting of the stem due to

infection.

¢} Infection was controlled after removal of the infected, loosened femoral prosthesis.
d) Postop. 1 year(revised with curved stem) : There was no evidence of recurrence of infection,
and bony ingrowth was achieved on femoral and acetabular components.
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Table 7. Status of Hip at Last Follow-up

Type of Infection No of Hips Draining Sinus Girdlestone status Fusion Quiscent
Early 10 2 2 1 5
Delayed 1 1
Late 3 1 2

Table 8 Results of 8 Quiescent Hips

Pain free

Limping free

Bone ingrowth on acetabular component
Bone ingrowth on femoral component

o oBE N e IR N

3, 18E Girdlestone #8 J4¥&=2 Zhe] =
A=A (Table 7).

Quiescent hipel @ 89 A%, AF FAA T
oA 2o T, 63l HaPo] gle IR
go| st WA 274 1l vl A4
& 29| bony ingrowthAZe] F3131A] ¥3tem,
a9l ASAdE BTy iE AYEEZE bony
ingrowth £7& #38 4 UAHTable 8).

o

1. dHE
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2} (aseptic technique)d 2% 22 4% 79
MErl Fols1 Jen, 53 Feide 2 sur-
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HAof vlato] ZHAdta ATH?,

19889 Schutzer$t Harris®+& 1.1%9 4% &
deg nuslgon, 19929 Schmalzried 57&
1.5%9 A% 7S Busldd. 53] olgL €
A7le whel 1970d0A 1973, 197494 1979
W 198000 198632 ME3l 2t A7)
uz 7dee AR E v, 1 23 Z27 3.4%,
1.9%, 0.6%2 Zh&c] A FoEx IS B
aa) & #Helxe 1130819 FANEE AHR-3t
2| e AE ANFEAN 143, 1.2%9 FEE

< B4

flol Agh 2 WIEE Schmalzried 79 B
ol ostd, 24 243 (5.9%) % s nwEF
THZB8.2%) 59 A% e TRt 52 Y&S
Bgom, Fitzgerald 379 Mo o&a A
H3d(4.2%) 7 A4F FEA(7.7%) AN 2 &
&g By

£3, o] Badde fAd nBd FE& L2
o) gl #(2.3%)°] 28A @& F(1.3%)°l Hl
& oF ouj) JheF w& HHEE BYth & #HdA=
WE 25 7gA Aol APF Axgee] A5
1% (753:1% 8a) 9] #A&L B ¥, AXEE
o] AL 5.6% 3683 22), n@¥H A F A4
Aol AL 4.4% 4585 23 E & AIEE E
Ak, ol21@ oy oy i ot T A
olAW, F& A8 AIZHY 7MY WHF FAVL &
Rog AR

N
rlo
re
M

z} A 7 W% HALE AldE wigE o
Zo] 23 A W3ldE oAk Bat e
U, TEHoE ZMIEAFTH(S. aureus), EF
EEATFF(S. epidermidis), HFF(E. col) R
== (Pseudomonas aeruginosa) ©| thEE<& 2t
A8t QeH. Canner $'9 Bl o3td =4
Tl 50%, 2el3 thATol 19%0A wiF %
st 3 Schmalzried §79 EiodyE =
AFE45%), AFTF(16%), =&t (12%)° 73
P FFEZ FRHUT Bl ANz #
RN 7 ulF B3 FAE @ 2 ERdTd
ol T1%& 7V £ dAFelUrt

3 ARz zebx|el 712t

THE AANGEF AR Fgo] TAY w7iR e
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71+ B wel g 3olE Holn, JidF
9 ouix 2Esle Aoz AT Yrp?, 53
Canner 52 7|7t M2 27 YT, AE 249
T, 7] AT Fo2 EFIHG. o Hme 9
34, 27) Eee 5 e vind AR F
dol WAE Foz 37% (5285 19:2) & Ao
o, Feie 24 FEHAS JMeAol & 1
o2& TFHAY A #ATe F£F 31
A 12709 ole] Al RAge] HAF} aFoz,
29% (153 & A3tk W) AgeTe F£¢3F 12
MY ol ARE F ol BAY 21FoBMU%
(188 = Bas|qdc}, ol 2= Fltzgerald §°
o'} Hunter$} Dandy'”el Eistes #ARSITE
Hy B deMe 27 AdEel T1%(1481% 10
)2 T BuoMREth gA AR ol A=
Ao 7t =A AR Adel 2YE de F&F
3271 Y nte]l Ak Ak

%3 Canner 98 A4 #Ageldt 1] g9
ez, & ZANA 719 AFEZF (bac-
teremia) S 2% ¥ HdE HPAH Hoz4g
(metastatic infection) & AH&Act a5
F Wi FA, AddFe] 9] HAE Aoz oA
A g 239 #F g AAE A AA A
7] ZA79 33%01M ndE A5Ende duF
I TF9 TFE HIYE F U a2z L
Haggel tE OE a9 ANz, nlEl ¥
27t ARAY, 71E9 AF Aol <43)l(exacer-
bation of low-grade infection) =l eelat 33
At 2EA, @Y AXPES T oA,
¢ F (bacteremia) & 4o & SlE odely &
=7 A8AY, #xte] B FEo] 7A€ wele
A A el Foizt oS BREHY.

4, X2

AE 299 Xs WPe ofy Hys =HodR
gor}t FgAA Foiol AP HA HAEo) YpF
d 8422 AR L U}, a8ln AYe] FE F
oz 84& mEdld X8 Wio g&d S
Aolth, AAl ®ol 2R3 Qe A8 WHEL ¥
A AAlE, Girdlestone #HAAYE, 14 8%,
H Ag¢E ook

WA dAled ¢ AF ) AHE Ay, 2%
Fadoz A FEAdol e #FFo AP”
7%, bone-ingrowth7} 843 A 5o HgZzo
2 dAA Y}, $£4F hemovacd: AZdn
2 BgaAd, A&H BF AHS sAY, o
=479 7Z%A /Y 2 wis<ES 3tk Canner
Y8 A&H BAR AHE FF uPHAE O B 2
4 9 757 vHle A9t USE BuEuA,
2 A7 Ad el 8 § 98 AHENh Ams-
tutz’el Bmo] oJald Wd HALe HFE&L o
60%3 =}, Fitzgerald 5" 538 27174 F0)
v, 34 43 we] AdE J9YsE A A
dAAEe] JFE 7127t B&E A& 3
dMe SANEE AM-SA] ¥e J3RE AgdeF
AR AR e, @AM #l2] (loosening) 9
270] glE 7ol dA Nz2N A 28, A
A ¥ FAed A&H ARAHE AP
uh o 57%2] A ES 79T + UAh

Girdlestone ¥4 A ¥<€2 Charnley’7t A A3
o] FAMEE AME3 A3 XPeFy 749
dod A€ 23T & de M F4E o)
o} ugtd 1 FHEF5L g dyoz A A
o} T2 23 X@Ee 194 MN82 PaAe A
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d¥ gl 2 HAE AF, 2 AAZ HF A8
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= P M E de] WAz v YR
HEE ZHFE A AAze B4 o=, F
o] X% (revision) & 12 sty Ry 2
€ HlxA BEde]= ¥l Bol B An Ut
E3 FEA HA ALLE SANES 413 AAs
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A7 71 A4 B2 2o, AR B2
3] BAWNEL EA3}AIT Girdlestone #HAAHE
2 9ol 238 4 Y& By, #9L &
A3 28 4 A& FAYd, dHe= A &
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o] 108, AQ #FAFel 138, Wl gATFe] 38
%t
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4. 43 (29%) 9 2S¢ FAzAEL A8 9F B
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A2} bony ingrowthe] A27e] gloev HAF A7
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A3, 6ellA B4 Be] sheach
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