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Abstract
Brucellosis is a common zoonotic infection that carries a high economic burden in China especially in Xinjiang.

Purpose of the message:To discuss the treatment of brucella infection following total joint arthroplasty and find out its curative
effect.

Methods. We analyzed 8 patients with who infected joint brucella after received arthroplasty in our department from March
2009 to March 2019, whose ages were from 55 to 79 years old (average age was 65.6 + 1 years). The following parameters were
measured in the pre- and post-operation periods: HSS and Harris score, range of knee motion (ROM), VAS, erythrocyte sedimentation
rate (ESR) and C-reactive Protein (CRP). From x-ray to find out post-operate curative effect of revision operation.

Results. All cases had pain and elevated ESR. Deep vein thrombosis (DVT) and nerve damage were not found in these cases.
There were no sinuses on the skin have be found. All patients received total joint arthroplasty and infected with brucella post operation
receive revision operation at last. All cases were followed-up for 6-30 months; the average follow-up period was14 + 0.5 months. Post-
operation we took an HSS and Harris score and X-rays to find out its curative effect after revision operation. There were also no patients
with aseptic loosening or fracture of prosthesis during or post- revision operation, no recurrence had been found. The average ROM
of knee was improved to 90 + 3°.

Conclusions. Recent clinical results indicate that systemic antibrucellosis chemotherapy and surgery technical is effective to
treat the patients following. Revision operation can significantly improve the function of the joint and relieve pain.
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Introduction

Brucellosis is a zoonotic disease caused by the
gram-negative bacilli of brucella. From the history we
know that Hippocrates may have described brucella in
his treatise “on epidemics” and there is some evidence to
prove that the disease was common in the ancient world
[1]. Nowadays, is still endemic in west part of China.

As is arthroplasty widely used, more and more
papers are reporting on arthroplasty used in kinds of
infection joints, like tuberculosis joint [2,3]. Our hospital
has 3200 beds for patients, including 150 beds for the

orthopedics department,15 beds for special infections
disease for example, joint tuberculosis. Based on these
clinical experiences we carried out revision operation on
brucella infection after total arthroplasty.

The aim of this paper is to discuss our experience
concerning about the patients with brucella prosthetic
joint infection and find out its curative effect.
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A series of clinical cases

This study was approved by the People’s Hospital
of Xiniiang Uygur Autonomous Region Orthopedics
center. According to China's brucellosis diagnosis and
treatment guidelines [4] the diagnosis of brucellosis
should be combined with epidemiological history, clinical
manifestations and laboratory examination. Between
March 2009 to March 2019, we analyzed 8 patients with
who have one stage of revision infected joint brucella after
received arthroplasty. Patients hip dysplasia, fractures
secondary to tumors, Paget’s disease, or metabolic bone
disease were excluded from the study.

In our study, all of the cases were unilateral, five
cases were male, and three cases were female. Patients’
age range was from 55 to 79, with an average age of
65.6 + 1 years old. 6 patients were herdsmen, 2 was lived
in city. Based on the clinical examination we found pain,
swelling of joint, joint dysfunction, clinical weight loss
and 4 patients have febrile. 1 patient has testicle swollen
and treated in urology department before. On X-ray
examination, we found prothesis loosening (Fig.1,2,3,4).

Figure 1- Patient have knee joint dysfunction pre-operation

Figure 2 - Pre-operation X-ray showed prosthesis loosing

From computed tomography (CT) scans we
found a low-density area that means joint purulent
tissue formation around the joints. Blood tests showed
erythrocyte sedimentation rate (ESR) 39-87 mm/H

(normal 0-20 mm/H). All patients C-reactive Protein
(CRP) was 12-112mg/L (normal 1-8mg/L) higher than
normal. Figure 2 - Synovial partial necrosis, purulent and
necrotic tissue around prosthesis

Figure 3 - Synovial partial necrosis, purulent and necrotic tissue around prosthesis
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Figure 4 - Post-operation x-ray shows no prothesis loosening happened,
Implants placed good position

Anti-brucellosis treatment was started 2 weeks
before surgery, and the medication regimen was
doxycycline (100 mg, 2 times/d) combined with rifampicin
(600 mg/d). All these we call pre-operation nutritional
support therapy considering it as an important part of
treatment. VAS score was token before and post-operation
to get know the relief of pain. Two kinds scores were token

to evaluate the function, for knee revision patients we use
HSS score, preoperative HSS scores were 25 to 45 points
(average 29.0 + 2 points), average ROM was 60 + 5°, and
for hip Harris scores were 30-50 points (average 36.5 +
8.5 points). All cases were followed-up for 6-30 months;
the average follow-up period was14 + 0.5 months.

Figure 5 - Patient has painless and good function knee joint post-operation

All patients had general anesthesia, and surgical
procedures were performed by one group using a
standard medial patellar arthrotomy technique with a
tourniquet for knee arthroplasty, and lateral-posterior
approach for hip replacement. During the operation we
could see purulent or necrotic tissue around prothesis.
The liquor puris was a turbid, pale yellow, and synovial
hyperplasia edema, synovial partial necrosis. We did
the debridement first; pulse pressure washing could
help to clean out the brucella bacillus. After this step we
change the gloves and use new operation instrument for
revision. After debridement and installing the prosthesis,
we use pressure washing after bone cement was dry and
used doxycycline powder(100mg) directly around the
prosthesis. No drainage was placed. The most conclusive
means of establishing the diagnosis of brucellosis is
by positive cultures from normally sterile body fluids or

Discussion

Brucellosis is a zoonotic disease, more and
more report showed it was becoming risen in some
undeveloped country. Over 500 thousand cases of
brucellosis are reported yearly to the World Health
Organization, it is estimated that annual losses from

tissues. During the operation pus was cultured, and the
tissues were removed and sent for routine pathological
examination.

SPSS 19.0 statistical software was used for data
analysis. The measurement data conforming to the normal
distribution are expressed as X+S, and the paired-sample
t test was performed on before and after the operation.
The difference is statistically significant with p<0,05
(SPSS19.0, SPSS Inc., Chicago, IL, USA).

In this Study length of operation performed was
70min (arrange from 50-90 mintues), the amount of
intraoperative blood loss 350ml (arrange from 250-450
ml). During the operation no nerve injury and prosthesis
fracture happened.

The VAS score of the patients’, ESR and CRP
level have significant statically difference p<0,05.

bovine brucellosis in Latin America is approximately US$
600 million [5,6]. As we know, if incidence of brucellosis
was well controlled in the animal reservoirs, there will be
a corresponding and significant decline in the incidence
in humans. China implemented large-scale animal
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brucellosis prevention and control work in the 1960s and
1970s, which significantly reduced the prevalence of
brucellosis, but since the 1990s, the number of cases has
risen significantly, especially in west part of China. There
was a paper from our region (The Sixth People’s Hospital
of the Xinjiang Uygur Autonomous Region, hereafter
called especial infection Hospital), they reported A total
of 2041 patients with laboratory confirmed brucellosis
were admitted to the hospital between January 1st and
December 31st of 2014 and were included in, the patients
numbers were so large [7].

From 1990's, more and more Arthroplasty have
been performed in China, so we have to face more cases
about periprosthetic joint infection (PJl). Although bacterial
infections of prosthetic joints have been abundantly
documented, but brucella infection following arthroplasty
was rare reported, the first described in 1991, in a Saudi
woman with bilateral involvement caused by direct spread
from knee abscesses [8,9].

One stage or two stage revision it is still in the
dispute phase in China. At present, bacterial biofilm is
considered to be a key factor in implant infection, and in
vitro experiments have confirmed that the adhesion of
brucellae to metals is lower than that of other bacteria.
Studies showed that we got good result in treated
brucellae of spine infection, and it proof that internal
fixation was safety based on good debridement. all these
studies provide a reliable theoretical basis for prosthesis
implantation that we choose one stage revision [10,11].
We believe that one stage revision combined with
sufficient antimicrobial therapy throughout the course
can relief pain, get good joint function, and also reduce
the patient's hospitalization cycle and treatment costs.
Thorough debridement uses high concentration of
rifampicin to wash, before new implant inserts. Up to
10% of patients relapse after antimicrobial therapy was
reported [12]. This is big challenge for us. The key point is
debridement with pulse pressure washing and make sure
purulence and necrosis synovial tissue was cleaned out
clearly. In our study, we followed-up all patient for 6-30
months, from the x-ray no prothesis loosening happened,
we allowed patients to walk as tolerated using a walker
on the 1st day post-operation, no DVT happened. VAS
score is lower than pre-operation this means their pain
relieved. Post-operation HSS average scores were up
to 80.7 + 5.5, the average ROM was improved to 90 *
3°, post-operation Harris average scores were 75.5 + 0.5
thus, pre-operative scores were 30-50 points (average
36.5 £ 8.5 points).

ESR and CRP level are also important in PJI
infection diagnosis and treatment.

Elevated CRP and increased ESR were the most
common laboratory findings seen in our series, T. Buzgan
et al. [13] reported similar results. ESR average were
39-87 mm/H (normal 0-20 mm/H), and CRP were12-
112 mg/L (normal 1-8 mg/L) pre-operative. It was very
important to know whether anti-brucellas treatment was
effective or not. If 2 weeks of using doxycycline (100
mg, 2 times/d) combined with rifampicin (600 mg/d),
but ESR and CRP did not show a down- ward trend, it
means there was a brucellae drug resistance, or patient

Conclusions

Revision for the treatment of brucella infection
following total joint arthroplasty is rare in China and
abroad, and there is a need for further in- depth research
and long-term follow-up reports. Systemic antibrucellosis

has other kinds of infection, also means high risk of
recurrence. So, our suggestion is using doxycycline and
rifampicin for 2 weeks until there is a downward trend in
ESR and CRP levels, then we can carry out the operation.
In our study we use doxycycline (100 mg) powder directly
around the prosthesis. Patients were encouraged to
perform quadriceps strengthening exercise after they had
recovered from anesthesia. All patients were allowed to
walk on the 1%t day post-operation. We found that from
7t 30" 90" day post operation ESR and CRP goes
down and nearly become normal at 3months, VAS score
is lower than pre-operation, these differences have
statistically significant (p<0,05). This means operation
can help patient receive relief from pains and have good
function, which is our aim. The reports said that they
have good results in using arthroplasty in treating joint
brucellae infection.

There is convincing evidence that symptoms
in brucellosis were protean and nonspecific [3,7,14].
Brucella organisms may localize in almost any organ,
bone, lung, testes or liver. In this study, 1 patient has
testicle swollen and treated in urology department before.
A study done in Iran [15] showed that pain, swelling of
joint, joint dysfunction, clinical weight loss was common,
nearly 87% of patient happened, it is similar as our study.
Hepatosplenomegaly and lymphadenopathy may be
found as well as signs and symptoms associated with
other infected organs, but this was not found in our study.

Few cases reported in the published literature, and
treatment of Brucella PJI is equally challenging. Previous
meta-analyses have reached different conclusions
regarding the preferred regimens for brucellosis.
Generally, dual or ftriple regimens are advisable. In
1986, the World Health Organization recommended
the use of doxycycline in combination with rifampin
for 6 weeks as the preferred treatment of adult acute
brucellosis. According to China’s Practice Guideline
for brucellosis diagnosis and treatment [4]: doxycycline
(100mg every 12 h), rifampin (600 -900mg every 24 h)
was suggested. The recovery rate of human brucellosis
has been reported between 80.6% in A.A. Farazi et al.
studies’ [16], but no large number of patients’ prognosis
about brucella joint infection reported. The use of an
aminoglycoside with doxycycline is believed to reduce
relapse, but we didn’t use. Another reason for choosing
rifampin was many patients in west part of China also
have same risk for tuberculosis [7,10], misdiagnosis of
tuberculosis as brucellosis might lead to the inadvertent
use of rifampin, this situation almost guaranteed to
result in rifampin resistance. Patients on doxycycline for
brucellosis may develop the Jarisch-Herxheimer reaction
had been reported by John S [17], it's not happened in
this study. Additionally, in our case series, the clinical
results indicated that the treatment was satisfactory
and safe and did not present obvious operation-related
complications. Relapses most commonly occur within the
first 6 months after completion of therapy. We followed-up
for 6-30 months with no evidence of disease recurrence
or relapse. Antimicrobial therapy was going for 12-24
weeks, when complete resolution of symptoms with
normalization of inflammatory biomarkers.

chemotherapy and surgery technical are both important
of treatment. Revision operation could make patient feel
efficacy, safety and satisfactory.
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Tyninpeme

Bpyuennes - 6yn Keimalida, acipece LlbiH)xaH0a yrikeH 3KOHOMUKarbIK ayblpmmasnbik 607bin mabbliambiH KeH maparsnfsaH
300HO30bIK UHGhEKUUSI.

KomxasbaHblH Makcambl: 6ybiIHOapObl MOIbIK aybiCMbipFraHHaH KeliH bpyuenne3 uHgheKkyusicblH emoeyoi markbinay XoHe
OHbIH eMOiK acepiH aHbIKmay.

©dicmepi. bi3diH benimwede 2009 xbindbiH Haypbi3 atibiHaH 2019 XblnObiH Haypbi3 alibiHa 0eliH 55 neH 79 xac apanbifbiHOarbl
(opmawa xacbl 65,6 + 1 xac) 6ybiHOapObiH bpyuennesivMeH aybipraH 8 Haykacka manday xacaobik. Onepayusi andbiHOarbl XoHe
KeliHei ke3eHOe Keneci napamempnep enweHOi: HSS xoHe Xappuc wkanacel, mide 6ybIHbIHOaFbl Ko3rasnbic aykbiMbl (ROM), BALL,
apumpoyummepOiH weey Xwuindamobirbl xoHe C-peakmusemi akybl3. PesuausifibiK xupypeusiHbiH ornepayusidaH keliHei emOik acepiH
peHmeeH cayneci apKbinbl aHblKkmanobi.
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Hemuxenep. Bbapnbik xardalinapda ayblpcbiHy xeHe OTXK xorapbinaybi balikandbl. byn xardalinapla mepeH mambip
mpomb603bi (DVT) xeHe HepemepOiH 3aKbiMOaHybl aHbikmanmadsl. Tepide cuHyc mabbiniFaH oK. Tonbik 6ybiH apmporniacmukacbiHaH
emKeH xoHe omadaH KeliH bpyuenne3di XykmbipFaH HaykacmapObiH 6apribirbl pesu3usisibiK onepayusidoaH COoHfbl 607bin emedi.
Gapnbik xardatinap 6-30 at b6olibl 6akbinaHObl; opmawa bakbinay ke3eHi 14 + 0,5 alidbl Kypadsl. OnepayusdaH KeliH 6i3 pesususinbiK
onepayusidaH keliHei emOik acepdi 6iny ywiH HSS xeHe Xappuc wkanacbklH, coHOal-aK peHmeeH caynenepiH andbik. CoHOau-aK
pesususrnsIK onepayus kesiHoe Hemece o0aH KeliiH Mpome30iH acenmukarbiK KOrcbimybl Hemece CbiHybl 6ap Haykacmap 60rFaH XoK,
peyudusmep aHbIKmariFaH Xok. Tide 6yblHbIHbIH opmawa ROM 90 + 3 ° deliiH xakcapdhbi.

KopbimbiHdbl. COHfbI KNUHUKaIbIK Homuxenep bpyuernne3ze Kapcbl Xyueni Xumuomepanusi XaHe MmexHUKasblK Xupypausi
Kerneci HaykacmapObl emOeyde muimOi ekeHiH kepcemedi. Peau3susinbik xupypausi OybiH XXyMbICbIH alimapbikmau xakcapmaodhbl XoHe
ayblpCbiHyObl eHindemeoi.

TytiH cesdep: 6pyuennanap, s3HOornpomesoey, XyKnarsbl aypy.
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Pe3rome

Bpyuenne3 sensemcsi pacrnpocmpaHeHHOU 300HO3HOU UHeKkyuel, komopasi Hecem 60/bwoe 3KOHOMu4Yeckoe bpems 8
Kumae, ocobeHHo 8 CUHbU3SsIHE.

Llenb coobuweHus: obcydums neveHue 6pyuennesHol UHGheKyuu rnocie momaisbHOo20 3HO0NPomMe3uposaHusi cycmasos u
8bISICHUMb €20 5ie4ebHbIl 3¢hghekm.

Memodsi. lNpoaHanu3uposaHo 8 mayueHmos, UHUUUPOBaHHbIX bpyuennesoM cycmagos rnocrie 3HO0npome3uposaHusi 8
Hawem omodeneHuu ¢ mapma 2009 2. no mapm 2019 e., 8 eo3pacme om 55 8o 79 nem (cpedHuli so3pacm 65,6 + 1 200). B do-
u riocreonepayuoHHOM repuodax usmepsinu credyrouue napamempsl: wkany HSS u Harris, amnnumydy 0suxeHull 8 KOreHHOM
cycmase (ROM), BALLl, ckopocmb ocedaHusi apumpouyumos u C-peakmueHbil 6esnok. 1o peHmaeHy 8bissiCHUMb rocreonepayuoHHbIU
nie4ebHbIl a¢hghekm pesusuUoHHOU onepayuu.

Pesynbmamai. Bo ecex cny4dasix ommedanack 60rb u nogsiweHHass COJ. Tpomb03 211yb0KuX 8eH U M08pexAeHUe HEPBO8 8 IMUX
criyyasix He 6b1u 06HapyxeHbl. CUHYC08 Ha Koxe He 0bHapyxeHo. Bcem 6051bHbIM, nepeHecwum momaibHoe 3HO0 rpome3uposaHue
cycmaeos u UHehuyuposaHHbIM bpyuenie3oM rnocre ornepayuu, 8 rnocriedH ovyepedsb Mposodsim PEesU3UOHHYH ornepayuto. Bee
criyyau rpocnexeHsl 8 mevyeHue 6-30 mecsiues; cpedHuli nepuod HabndeHust cocmasusn 14 + 0,5 mec. Nocne onepayuu mMbl 835U
wkany HSS u Harris, a makxe peHmeeH, Ymobbl 8bIICHUMb 1e4ebHbIlU aghghekm rocrie pesu3uoHHOU onepayuu. Takxe He bbl1o
nayueHmos ¢ acenmu4yeckuM pacwiambi8aHUeM uru rnepeoMom rpome3a 808peMsi Uru roc/ie pesusuoHHOU onepayuu, peyuousos
He 8bisierieHo. CpedHuli ROM koneHa yny4dwurcsi 9o 90 + 3°.

Bb1800bI. HedasHue knuHuyeckue pesyribmamsbl okasbligéarom, 4mo cucmemHas npomueopruenne3Haﬂ xumuomepanus u
mexHu4yecKas xupypaus moaym 6bImb ahpekmusHbl Onsi neqeHusi 60sbHbIX OaHHOU Kameeopuu. Pegu3uoHHas ornepayusi no3gorsnsem
3Ha4YumersibHO yny4wumsb d)yHKL(U.‘O cycmaea u obrnea4yums 6071b.

Knroyesble criosa: bpyuenna, s3HOornpomeauposaHue, UHGheKUUOHHOe 3abornesaHue.
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