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Arthroscopic management

of septic arthritis:

stages of infection and results

Abstract Seventy-six paticnts with
septic artbritig (78 affected joints)
were reated with a combination of
arihroscopic imigation, débridement,
and antibiotic therapy according 1
the tested bacterial sensitivity. There
were 52 knee, 10 shoulder, 5 ankle
jonts, and L hip joint. Mo antibictics
were added to the imigating solution.
The arthroscopic and radiotogical
stase of infection, oeatment, and
outcoms in these patients wias ana-
lyzed. The patiesis wete classificd
into three gronps according to mitial
stage of joint infection (stage :21
paticnts, 22 jowts; stage II: 43 pa-
tieats, 44 joints; stage TI: 12 pa-
lients, 12 joints). Causes of infection
were: hematogenous dissemination
in 54%, postoperative wound infec-
tion in 28% {17% after open, 11%
after arthroscopic procedures). Other
causes were: 109 intra-articalar
steroid injections, 3% dizgnostic
punctres, and 3% apen tragmatic
injury of the joint. fn 7§% of the in-
fected joints the cansative OIgAmMIsm
could be identified: Staphyviococcus
perens Was the mMost cominon organ-
ism found (42%), followed by strep-

tococei (15%), preumococci (6%,
Escherichia eofi {4%), Staphylococ-
cuz epidermidis (3%), Borrelia burg-
dorferi (3%, and others in 5%. In
the stage 1 group only one patient
needed reprated arthroscopic irrlga-
ton, in the stage IT group 529, and
in the stage I group 75%. Open re-
vision for eradication of the infection
was pecessary in ome joint with siage
II and in two jomts with stage Tl in-
fection (3%). Two joints of the stage
11 group needed additional surgery
after successful treatment of the in-
fection. The combination of arthro-
scopic irrigation and systemic angibl-
uiic therapy was able to cure 91% of
the affected joins. Open revision
was necessary i 4% of joints. ‘The
number of arthroscopic procedures
and the efficacy of weatment de-
pended on the initial stage: of the n-
feetion. It is concluded that an ar-
throscopic staging of the inidal Joint
infection has prognostic ind thera-
peutic Consequences.

Keywords Arhroscopy - Tnfection -
Risk factors

Imtrodiction

‘The rate of complications and fatal outcomes in the man-
agement of septic artlritis was dramatically reduced with
the introduction of arthroscopic débridement and the con-
comitant development of potent antibiotics [371. The role

of contimupus irrigation and the use of antibiotic or anti-
septic additives are controversial in the literature. Jackson
[18] and Jackson and Parsons [19] have proposed a dis-
tension-imigation technigque in which one firsr fmigares
anddfbﬁdﬂsﬂiﬁjumthminseﬂsrwuc&ainsinmme
joint and distends it through the drains with saline solu-
fion with antibictic and mucolytic agents added over 3h,
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and {inally drains the joint for another I . This therapy is
comijmued for 6-8 days. In addition to the local disten-
sionfirmgration process, Miravenous antibiotics are also ad-
ministered Other authors recormmend [9, 27] or mject
[17, 35] lhe use of contmnous jmrigation-suction drains
with antibiotics added 1o the imigatmg solution. However,
the severity of scptic arthritis may vary significantly and
could explain some of thesc controversies. No dat have
yet besn reporisd on the reamment of seprc arthrilis in
corrclation with arthrascopic staging of the infection.
This study presents the resulis of a management reg-
men of septic arthritis based on the mitial stage of the in-
lectiom. ' ;

Patients asud methods

Sevenry-sin pafients (44 men, 32 women) with scptic arthritis
(7% affecicd jomts) were reated with a cornbination of arthro-
scopic immtion and systemic antibiotdc therupy berwern Tanuary
1985 and June 1998 (62 knees, 10 shoulders 5 anlde and 1 hip
joint; Tablz 1. Patients with total jomt replacciment Wert net -
chided in this serics. Riaper's sohition was weed to imigaie the
joinks, and no antibiotics of antseptics weore added. An average of
5 61 (2=12 1} wers nsed for irtipation. ANl wound dr=ins werc re-
moved within the first 24 b, Duriny arthroscopy aspimtes and
biopsy specimens wer: taken for Gram stain, barcizviolopical cul-
e, and anibiolic sensitivity tests, Palicnts with egesive micro-
hiclogy results were included in this series only if the joint fuid
caaminution was nopative concoming crystals, Antibiotic theragy
was gharted afterwards. The antibiotic therapy was adapted by the
consuhant for infecticus discases depeading on the fmal resalt of
1he microbiology. In patients with negative bacteriology results in-
mEvenous sdminisration of eephalosporing was confinued untl the
Creactive protein Jovel and crythrocyte sedimenition rate re-
mrmed to normal. The infcction was staged acconding to the criee-
ria of Ghchier [107:

a Stage I: ppacity of Muid, redness of the synovial mesnbrane, pos-
gsihle peiechial biceding, oo radiclogicat aliezations

= Stage I severs inflamimation, Obrincus deposition, pus, o G-
diolsgical alterations

= 4tage Ul thickening of the synevial membrane, comparioent
formation (“spooge-like” anhrescopic view, expeciafly in the
suprapaicllar pouch). no caliclogical altcrations

= Smge IV apgressive pammus with infiltrion of we canilape,
possibly undermnining the cartitape, radiological signs of sub-
chondral osteolysis, possibke axseons erosions and cysts.

Arthroscopic irvisation has been shown 1o be insufficienl in sage
IV {11, 1], and open revision was performed; henee panents with
slare TV infection wer: not incloded m this study.

A1 1he sndal arthroseopy 21 patients (22 joims) showed 2 stape
I infection; 43 paticnts {44 jointst a stage I infection, and 12 pa

Table 1 Affoched jobnts

Toim Srage 1 Srape N Stage IN Total
(a=22 (a==dd) (n=12) (=13}

Knee 15 37 7 62

Shoulder — G 4 14

Ankle 3 1 1

Hip 1 - — 1

tients (12 joints) a stage [T mfection. The cornelation of results and
o ivations 1o the nital smge of mfection was analyzed retro-
spectively. If the infection 4id nof recur, and the patient had ne fur-
ther therapy 1 year postoperatively, the infection was considered o
be curel.

The sverage age of the pulients was 33 years [range 17-94). in
the stape 1 group 50 years (22-86), in The stape 11 group 52 years
{17—8%Y, and in the stape 111 proup 63 years (range 3694 yrars).

Resufls

A hematogenous cause was found in 54% of the affected
joints and a postoperative mfection in 28% (1740 aficr
open, 11% after arthroscopic procedure). Ten percent of
the paticots bad an imtra-articular infiltration of steroids,
anid 4% had a diagnostic puncture. In 4% there was a trai-
matic penetration of the joinl (Table 2). In T8% ol joints
the cansative orgamsm was identified by bartericlogical
cultures (Table 3). Almost 25% of those in the stage land
Il groups had Gram-ncgative stems; the causalive organ-
jsm was identified in all but one patiens of the stage I11
gromp. The most common risk factars for joint infcction
were peneralized sepsis {12%) and tranma {11%).

In stage T, a single arthroscopic irdgation combined
with systemic antibiotic therapy was sufficient in 21 of
22 infected joints. One joint underwent a second arthro-
scopic irmigation. The septic arthnitis was cured by arthro-
scopic therapy combined with systemic antilotic therapy
in 96% of the infected joints. One patient died due 10
esophageal bleeding.

In stage 11, one arthroscopic decompression and imga-
tion was sufficient to cure the infection in 48% of the
44 inficted joints, u second cowrse of irrigation was nec-
essary in 23%, a third in 23%, and a foutth in 6%, The
mean interval betwreen first and sceond irvigations was
3 days (range 1—7}, and between the second and third im-
gations 5 days (3-6). One patient needed additonal open
synoveclomy because the infection could nov be con-
trolied arthroscopically. One patient with endocarditis and
septic arthritis cansed by bacterial dissemination dicd
7 days afier arthroscopic imigation in the coursc of the

Table2 Cousc of septic alicnis

Caus: Stage I Stape T Swmge UL Total
(=220 = 2y (n=121 (A=T41
g % n % o n % ow %
Hemmopenous i1 50 22 50 % 7T 42 M
Fostoperative 6 28 157 34 1 B 22 28
Dpen procedure 3 - e - 1 - 15 07
Arttmosicopic proceduer 3~ 80—~ - 71
Tatrogenic 4 18 5 u 2 1F 11 14
Diagonosde puaciuee 1 - i - 1 - k) 4
Intra-articulis sievoids 3 — 4 — - §
Peneraling iraurna 1 4 2 3 0 0o 3 i
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Table 3 Causative oroanizms

Crranisms Stazme 1 Stage 11 Srage INT Total
(=13} {rr=dd} (n=12) {n=18)
it % ] % i) T n o

Mepmative bacteriological nesult 5 23 Il 249 1 33 L7 218
Stophylecoccis gIreus i 4045 13 409 G 495 3 4.2
Streppcocc 2 a1 i 182 2 167 12 154
Prewtococc 1 4.5 2 4.5 2 i6.7 3 4
Escherichic coli 1 4.5 2 4.5 - - 3 38
Sraplviococoes epidermidis L d.5 1 .3 - - 2 26
Borreliv burpdorfert 1 4.5 i 23 - - 2 26
Pazudontonas aerigiiosd 1 4.5 - - - - 1 1.3
Enfesocoec, 1 45 - - - - 3 L3
Mycobacieritm tubercidasts - - | 2.3 - - 1 12
Haemophitis inflnenzas - - - - 1 83 1 1.3

discase. In the remaining pabents arthriscopic therapy
and systemic antibiofic therapy were sufficient to cure the
septic arthritis (95%).

In stage IMI, one course of arhroscopic irmigarion and
débridement was sufficient to cure the infection in 3 of the
12 infected joints, a second arthroscopic procedine was
pecessary in 4, a third im 2, and a fousth in 1 joint, The
menn interval between the fist and second procedures
was 3 days {range 16}, and between the second and drrd
procedurcs 6 days (2—7)- Two paitents with epdocardids
and bacterial dissemination died, the one 5 days and the
other 8 days after arthroscopic therapy. Two paticnts
needed additional open synovectomy of the joint= for the
eradication of the infection, and in two patients secondary
operations were necessary to freat the effects of the joint
destruction: (one total knee arthroplasty, one total ankic
arthroplasty). In §7% of the stage IT1 group asthroscopic
imigation and dsbridement combined with systemic an-
tibiotic therapy were sufficient to core the scplic arthrits.

While a single arthrescopic imigation was sulficient to
cure most stage | infections, repeated irrigations were nec-

Slage | {n = 29} Stage lLin= 42}

Stone Ml [n =12}
Fip. 1 Efficaey of the first artfrascopic irigation

Table 4 Arnthroscopic procedurcs in corrclation (o the siage of in-
Toetion

Arthroseopic Siaee | StageT1 Stage 1T Tetal
proccihires Joints joints Jjoints Joints
(=27) (=18} (=12} (== 18)
Ome: 21 a1 3 43
Two 1 10 5 16
Thee - B L} 3 13
Four - 3 1 4

cssary in more than 509 of stage 1l or stage [N infections
{(Fig.1). As seen in Table 4, the number of uecessary
arthroscopies was correlated (o the inital stage of inlee-
tiam.

Overall 91% of the 78 miected joints were cured with
arthroscopic irtigationfdébeidement und systemmic antibvi-
otic therapy. However, the cfficacy decveased with m-
creasing severity of the initial stage of infection: 9% in
stage I, 95% in stage 1, and 67% in stage KT (Fig.1). In
this study hardware {plates, screws, staples, wire) was
used in len patienis: in four patients in stage I, five m
stage IT, and one in stage. Removal of hardware was nec-
essary only in one patient of the stage I group with an in-
ternal fixation of a fracture of the patella. Open revision
Was NECEssary in one stage IE joimt and m two stage 111
JoInts.

Discusston

The present study is one of the larger surveys analyxing
the arthvoscopic treatment of septic agthritis. Driagnostic
arttroscopies without additicnal procedures seem 10 bhave
a very fow risk of infection, varying berween 0.1 and
0.42% in the Gteramre [2, 6, 32, 39]. Postwperative infec-
tions were found in 28% of our patient population (opcn
procedures 17% and arthroscopic proccdures 11%). Most
of these paticnts wexe transferred from other hespitals.
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The infection rate was found 10 increase with mcreasiog
operatmg time, increased pusaber of procedures during
surgery, PricT procedires, and previous intra-gmicular
steroid imjections [2)-

Ten percent of our paticats showed an inlection after in-
tra-adicular adoinistration of steroids. Increased rates afier
imra-articolar administration of steroids have been Te-
poried repeatedly m the literaiure [13, 15, 231 Gray and
Goitlieh [16] performed an cxperimental study on nsks and
benefits of intra-articelar steroid injections. In their rabbit
madel systeraic cortisone given daily 1 wee}, befome and 1
week after bacterial joint inoculation reduced the mfecting
dose of micrococcus 100,000-fold, while a sipgle dose of
intra-ariicular prednisolone given at the fmc af pacterial
inoculation reduced! the infecing dose 14, 000-fold.

In ihe treatment of septic arthritis the propation ol
hacteriological identifications varies from 63% w 100%
[8, 12, 17, 27, 35]. The causative organism was jdentibed
in 7856 of our patents, = g om the minal siage of
infection. While 25% of stage 1 and W Gram stains were
negative, all bot one were positive in stage IIT infections-
It is possibly that higher rates of identified causative or-
egamism could have been achicved by taking five Lissue
biopsy specimens, as tecommended by Kamme and Lind-
berg [23]. As confirmed n other reports in the Ierature
[2. 6, 27, 32, 33, 39], the must comsmon organism identi-
fied in tive present study was Staphylococcus qurens.

Clinica! and experimental studies have showa a mla-
tionship berween casly and aggressive inifation of treat-
ment and the success of therapy in septic arthritis [22, 26,
38]. Nord et al. [25] showed In a goat model that il an in-
fected knce joint is diagnosed early, and appropriate an-
tibictic herapy is inttianed immediately, arthrolomy and
needle aspiration can effectively eradicate the mfoction,
with only minimom damage to the carilage. Dicspite the
an0d results reported with repeated needle aspivation 14,
31] sufficient drainage of the joint by this method may be
doubted [3, 7). Some authors perform arthrotomy for the
trearment of septic arthritis, with reportedly good resulls
{3, 51. The prescni data sngpest that open revision and
synovectomy are seldom necessary for most cases of sep-
tic arthwitis and should be eserved for severe cases with
concomirant osseous infection [12]. Geod 1o excellent re-
sulis of arthroscopic therapy of seplic arthritis i infanls
and adults have becn teported by several authors [9, 12,
17, 18, 20, 27, 33, 35, 36]. There is a peneral agreement
about the necessity of a combination of arthroscopy and
systemic antibiotics. Some authors also advocare intra-
articutar antibiotics [8, 9, 24, 27] while ethers refrain
From the use of inlra-srticular amibiotic admivismation [4.

17, 30, 34, 36). In the presemst study no anbbiotics were
added to the mgation solution since several climcal and
experimental gmdies have shown sufficignt antibioiic leyv-
el in the synovial fluid after intravenons administration
of antibiotics 18, 24, 28]. Furthcrmore Avgen ot al. [1] de-
scribed a chemmical synoyitis afier mira-articular insiifla-
tion of antibiotics, Also, no antiseptic additives 1o the irri-
pation fiuid were used m the present study because of re-
posted toxicity to the articnlur cartilage with irreversible
damage [12].

Jackson [18] has reported good results nsing a disen-
sipp-irrigation technique in a small ournber of patients, -
rigation-suction drains have also been proposed by Pani-
sien and Shaffer [27] and Gainor [9]. Several studies have
found increased secomdary infections and recurrences
with the use of imigalion-suction drains [6, 29, 36]. The
present stady alsc showed that irrigabon suction drains
WEre 101 DECESSary.

For stage I infections débridemment of necrulic mater-
ia} and adhesiolysis was performed with a shaver. We do
ot recormmend 2 synovectomy iaitially, in order o pre-
scrve the synovial membranc as a bamtier for the mitro-
organisms [11, 12, 27]. In contrast 10 the recommenda-
tions of sotne authors [17, 18, 391, 41% of our paticnts
nesded repeated arthroscopic irrigations because of per-
gistent infection. The ruic of epeated arthroscopic proce-
dures in the present study depeaded o the inigal stage of
tie infection. Open revision was scldom necded (450). We
found an ncreased sk of thermpy failure m the sage TT
and {1 groups. Thiery |36] reported in a multicenier s:udy
10.9% failures and 10,95 recurrences 10 46 paliems. Ivey
and Clatk [17] prospectively studied the resaltis of 13
adult patients treated with arthroscopic decompression,
débridement, and shaving. They reported two filures and
nU TECUITENCES.

Tn conclusion. arhroscopic decompressionficrigation
combined with a systemic anfibiotic rogimen is an cf-
cicnt way of reating septic anthritis. If sympioms of in-
fection persist under antibiotic therapy, anthroseopic imi-
gation cun be repeated with good resulis. The pumber of
arihwoscopic wmgations and the efficacy of teatment are
infloenced by the indtial stage of infection. The shaver
ghould be used for débridement of necrotic tissue and ad-
hesiclysis only, and care should be taken 10 leave the sy-
novial membrane intact, There is no indication for the in-
tra-articular use of apfibiotics because of pozsible chemi-
cul synovitis vr antiseptic agents beeanse of their carilage
wpicity. The use of wound drains is nOL necessary. Trriga-
Lon-suciion drains are not recornmended. N
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