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Abstract

This article aims to provide clinical doctors with references for the diagnosis and treatment of osteonecrosis

of the femoral head (ONFH) accompanied with septic hip by summarizing and analyzing clinical data and postopera-
tive follow-up information of patients treated with two-stage arthroplasty. We retrospectively analyzed ten patients
who underwent two-stage arthroplasty in our hospital due to ONFH accompanied with septic hip. The diagnosis

of septic hip includes erythrocyte sedimentation rate (ESR) > 30 mm/h, C-reactive protein (CRP)> 10 mg/L, pus-like
synovial fluid, positive microbiological culture, and the findings of septic arthritis on magnetic resonance imaging
(MRI) scan. Patient’s information was evaluated based on the review of medical records, including gender, age, symp-
toms, risk factor of ONFH and septic arthritis, blood test, radiograph, MRI scan, microbiological culture, treatment,
follow-up period and outcome. A total of ten patients were diagnosed with ONFH accompanied with septic hip. The
average follow-up period was 43.5 months. None of the patients experienced failure during the follow-up period.
The risk factor of ONFH was alcohol-related (60%), steroid-related (20%) and idiopathic (20%). Nine patients (90%)
have no risk factor of septic arthritis and one patient (10%) has nephrotic syndrome. All patients did not experience
any fever symptoms before surgery, but all showed worsening symptoms of pain. There were three patients (30%)
with abnormal WBC count> 10x 10%/L. All patients had elevated ESR and/or CPR. Nine patients (90%) had positive MR
findings, and seven patients (70%) had positive microbiological culture. When patients with ONFH experience wors-
ening hip joint pain accompanied by unexplained elevated CRP and/or ESR, it should be suspected whether ONFH

is accompanied with septic hip. In these cases, MRI scans should be performed to exclude septic hip. Patients

with ONFH accompanied with septic hip showed satisfactory results after two-stage arthroplasty.
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Introduction

Osteonecrosis of the femoral head (ONFH) is a debili-
tating and potentially devastating condition that affects
patients’ quality of life, causing pain and dysfunction
in walking [1]. It has a poorly understood pathogen-
esis and wide-ranging aetiologies [2]. Total hip arthro-
plasty (THA) is the most reliable treatment method for
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reducing pain and restoring mobility in end-stage of
ONFH [3]. However, while improving patients’ quality
of life, it can also lead to the occurrence of complications
[4].

Periprosthetic joint infection (PJI) is one of the most
serious complications of THA [5]. Among the vari-
ous treatment options, the most commonly used way
in the USA and many other countries is known as two-
stage arthroplasty [6—8]. It involves removing the pros-
thesis and all foreign materials, followed by a delayed
implantation of a new prosthesis. PJI not only sig-
nificantly jeopardizes the patient’s well-being but also
imposes a substantial financial burden on them [9, 10].
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Consequently, many researchers have focused their
attention on THA and its postoperative complications,
but have tended to overlook a critical problem: ONFH
accompanied with septic hip.

Septic hip is rare in patients with ONFH. Clinical
symptoms of these patients usually are hidden and spe-
cific diagnostic indicators are scarce, so surgeons may
overlook these patients [11, 12]. However, if THA is per-
formed on patients with ONFH accompanied with sep-
tic hip, PJI is inevitable and will be a devastating disaster
for the patient. To date, there have been few reports on
septic hip in patients with ONFH. This article aims to
provide clinical doctors with references for the diagnosis
and treatment of ONFH accompanied with septic hip by
summarizing and analyzing clinical data and postopera-
tive follow-up information of patients who were treated
with two-stage arthroplasty.

Materials and method

This is a retrospective study that included 10 patients
who underwent two-stage arthroplasty in our hospital
from July 2015 to October 2021 due to ONFH accom-
panied with septic hip. After admission screening, all
patients had no other site infections. This study has been
approved by the institutional review board and obtained
written informed consent from all patients. Two sen-
ior surgeons performed two-stage arthroplasty for 10
patients. After admission, blood tests, ESR, and CRP
were collected from all patients. Prior to the surgery,
X-ray and magnetic resonance imaging (MRI) scans were
conducted. Patients’ information was evaluated based
on the review of medical records, including gender, age,
symptoms, risk factors of ONFH and septic arthritis.

e

Fig. 1 During the surgery, pus-like fluid gushed out from the hip joint
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In this study, the diagnosis of septic hip includes
ESR>30 mm/h, CRP>10 mg/L, pus-like synovial fluid
(Fig. 1), positive microbiological culture, the findings of
septic arthritis on MRI scans (Fig. 2). MRI findings that
were considered as positive for septic arthritis included
an increase of joint effusion, presence of synovial thick-
ening, alterations in signal intensity of bone marrow
of both proximal femur and acetabulum and soft tissue
around the hip joint with strong enhancement [13].

All patients underwent a standard two-stage arthro-
plasty (Fig. 3). The first stage includes removal of the fem-
oral head, and aspiration of synovial fluid for pathogenic
culture. At least three surrounding deep tissues were sent
for histological analysis and a radical debridement was
performed on the affected joint. An antibiotic-loaded
articular bone cement spacer, containing 2 g of van-
comycin and 0.5 g of gentamicin per 40 g bone cement
(Refobacin® Bone Cement R, Zimmer Biomet), was then
inserted. Patients received 2 weeks of intravenous anti-
biotics plus 4 weeks of oral antibiotics. Antibiotics were
selected and used according to the drug susceptibility
results of pathogen culture and the opinions of infectious
disease specialists. Regular monitoring of inflamma-
tory markers was conducted during antibiotic treatment.
Afterwards, use of antibiotics was suspended for at least
6 weeks. Patients were regularly tested for clinical and
inflammatory indicators, and if necessary, aspiration of
synovial fluid was performed for culture. Reimplanta-
tion will not be considered feasible until the patient has
no clinical signs of infection, the surgical wound has
healed up, and the ESR and CRP are gradually decreas-
ing. The second stage included removal of the cement
spacer, aspiration of synovial fluid for pathogenic culture,
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Fig.2 A 67-year-old male patient suffered from ONFH accompanied with septic hip (case 6). A The initial radiograph revealing the collapse

[FAl

of femoral head and narrowing of joint space. B MRI shows a large amount of effusion and synovial thickening of the hip

Fig. 3 Standard two-stage arthroplasty (case 6). A Radiograph after an antibiotic-loaded cement spacer inserted. B Radiograph after two-stage

arthroplasty

sending periprosthetic tissues for histological analyses,
debridement and irrigation once again, and then implant
the prosthesis. Intravenous antibiotics were routinely
administered postoperatively, and drug was discontin-
ued when the intraoperative culture results turned nega-
tive. After discharge, patients were routinely followed

up in outpatient clinics, and ESR, CRP and X-ray were
performed according to each patient’s condition. When
patients need revision surgery for various reasons, it is
considered a failure of the surgery.

The classification schemes for ONFH of Ficat were
evaluated twice, once by the specially trained surgeon
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and once by a blinded surgeon [14]. The intraclass cor-
relation coefficient was measured to be>0.8, indicating
good reproducibility.

Results

Previous studies included a total of 34 patients with
ONFH accompanied with septic hip (Table 1). In this
study, a total of ten patients (six males and four females)
were diagnosed with ONFH accompanied with septic
hip. According to the Ficat staging criteria for ONFH,
nine patients (90%) were in Ficat stage IV and one
patient (10%) was in Ficat stage III. The average age was
67.5 years (55-76), and the average follow-up period was
43.5 months (22-91). None of the patients experienced
any failure during the follow-up period. The risk fac-
tor of ONFH were alcohol-related (60%), steroid-related
(20%) and idiopathic (20%). Nine patients (90%) have no
risk factor of septic arthritis and one patient (10%) has
nephrotic syndrome. All patients did not experience any
fever symptoms before surgery, but all showed worsen-
ing symptoms of hip joint pain. There were three patients
(30%) with an abnormal WBC count>10x 10°/L, eight
patients (80%) with ESR>30 mm/L, and nine patients
(90%) with CPR>10 mg/L. All patients had elevated ESR
and/or CPR. Nine patients (90%) had positive MRI find-
ings, and seven patients (70%) had positive microbiologi-
cal culture (Table 2).

Discussion

Septic hip usually occurs in children, while in adults it
is more common in patients with autoimmune diseases
[15, 16]. Patients with ONFH accompanied with septic
hip are rare. The possible reason is that the necrotic tis-
sue in the femoral head provides a favorable environment
for bacterial proliferation, leading to the occurrence of
infections. The clinical symptoms of patients with ONFH
accompanied with septic hip are usually hidden. Such
patients often have a history of alcoholism, systemic
lupus erythematosus (SLE), steroid therapy, and varying
degrees of immune function suppression [17]. There is
also a lack of specific diagnostic indicators for diagnosis.
Once such patients are misdiagnosed, they are prone to
PJI after undergoing THA. Therefore, it is necessary to
conduct various examinations to exclude septic hip in
patients with ONFH after admission.

Patients with limited immune function have a higher
risk of ONFH accompanied with septic hip. Previous
studies reported a total of 34 patients with ONFH accom-
panied with septic hip, of which 12 patients (35.3%) had
limited immune function or risk factors of septic arthri-
tis, and 22 patients (64.7%) had normal immune func-
tion [11, 12, 17-23]. In our study, only 2 patients (20%)
required steroid therapy due to nephrotic syndrome,
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while the remaining 8 patients (80%) had normal immune
function. This study shows that patients without risk
factors of septic arthritis and limited immune function,
as well as those with immune deficiency diseases and
receiving steroid therapy, are prone to ONFH accom-
panied with septic hip. The possible reason is that ster-
oid therapy and other immunosuppressants weaken the
body’s immune function, increasing the risk of infection
for patients [24]. In addition, when the body experiences
infection or inflammation, alcohol can inhibit the func-
tion of polymorphoneutrophil and their ability to clear
pathogens [25, 26].

WBC, ESR, and CPR are routine tests before total joint
arthroplasty and are also one of the criteria for diagnos-
ing PJI [27, 28]. Lee and Kim et al. [11, 12, 23] reported
a total of 21 patients with ONFH accompanied with
septic hip, all of whom had elevated ESR and/or CPR.
ESR>30 mm/h and CRP>10 mg/L were used as one of
the diagnostic criteria in this study. Nine patients (90%)
met the criterion, and although one patient (10%) did
not meet this criterion, ESR and CPR were abnormally
increased. Only three patients (30%) had elevated WBC.
In addition, from July 2015 to October 2021, we per-
formed THA on 4 patients with significantly elevated
ESR and CPR for ONFH (Table 3). All patients had nor-
mal WBC, negative MRI findings and microbiological
culture. The average follow-up period was 61.5 months
(19-90), and none of them had undergone revision sur-
gery for any reason. This study shows that WBC has
poor diagnostic ability for septic hip, while ESR and CPR
show high specificity. Patients with normal ESR and CPR
can rule out the possibility of septic hip, while patients
with elevated ESR and CPR need further examination to
exclude septic hip.

The first imaging modality of an infected joint should
be a radiograph. Radiographic abnormalities, which
include soft tissue swelling, joint space loss, periarticu-
lar osteopenia, and central or marginal osseous erosions,
may be delayed following clinical onset of infection [29,
30]. In this study, nine patients (90%) were in Ficat stage
IV and one patient (10%) was in Ficat stage III. There-
fore, we propose a hypothesis that patients with ONFH
of Ficat stage IV are more likely to be accompanied by
septic hip. Other imaging modalities are more sensi-
tive and specific than plain radiographs for detecting
inflammation or effusions especially early in the disease
process. MRI has high sensitivity for the diagnosis of
musculoskeletal infection and also delineates with detail
the extent of the osseous and soft tissue involvement
[31]. Hopkins et al. [32] found that MRI with IV gado-
linium had a sensitivity of 100% and specificity of 77%.
The findings seen on MRI in the setting of septic arthri-
tis include joint effusion, destruction of cartilage, and the



Page 5 of 11

(2024) 19:46

Li et al. Journal of Orthopaedic Surgery and Research

EN:EN[o}
_bijiydo |euas abeys-pua
-Jjpw spuow SISOy
Adodsolyuy -oydoijouais + / YA 9/ 001EL +  J9A||DIjOYOdje  Pa1ejai-|oyod|y 0S/W  (8107) ‘B39 Wiy
$s925qR
Adodsoiyuy SSNDYA +  (%96) 000561 47 €z (%89) 060’2 +  SNoBURINOGNS  PalejaI-PIoIBIS LE/W
901 J0
Adodsoiyuy soAnebaN + (9698) 000'€C el 8l (%9%) 024'TL +  SHIRAWORISO  Pale|RI-|oyodly 1G/eN
Awoloiyuy annebaN / / 6€S 6l (9¢9) 0T1'9 - SUON  peie[eJ-|oyodly 8Y/eN
Adodsoiyy oA1ebaN + / SLe €S (%2£) 09¢'L - SUON  pale|al-|oyodly SL/N
Adodsoiyuy annebaN / (%68) 000011 See 6¢ (%61) 08C'Y - SUON  Po3e[oi-|oyooly 9¢/W  (L107) e 312997
uon $N2202
-elidse pajeaday -01da11501d34 / 000'vC / / / + SUON  TdLl [eus1i0) S 0Z/WN
uon
-eJidse pajeaday Jpjjauowps / 000'0€
uon sisdas
-eJidse pateaday ,oniebaN / 0000 / / / + B||oUOW[eS  Tdl [euUS1 104 SO 0€/qeW
uon
-euidse pajeaday BEUGIEEIN / / / / / +  UondYUI US 315 Yam S Lz/4
uon dL4oye (8/61) 210
-esidse pajeaday ,SN2IND °§ / / / / / + uonogyuldosg  dL [PuU4 U0 SD 5Z/4 uurWISgPH
swinunwiyds SISO| (1861)
Awoyoiyny bjjpuowps / / / [TL 005CL + -|uowies |9 7S Yyum s 9¢/4 ‘e 1 elolys
Awololyly  sn20201dais / / / / 00£'81 - siubuhieyd  1dL[eudl 10§ SO €€/eN
95e3sIp
Awojolyuy pzZUANYUI H / 00002 / / 00/'/1 + sibukieyd 192 [9¥2IS Y1/
Awololyuy snainp g / / / S6 00€9 - SUON dlyiedolp €9/eN
snipied (8861)
Awoyoiyny SUDPLIA'S / / / /9 008'CL + -Opus s1ndeqns aH 1045 CE/eN e3a sdijiyd
asnqe bnip (Le61)
Awololyuy _snainp g / / / o¢ (%/%) 000 - SNOUDARIIU|  Pa1e|2I-|0YOD|Y St/ '|e 12 OAONN
plUOW (c661)
Awololyuy DIPIDDION / / / / (906) 00701 + -naudeipedioN  dLHesy 105D 1G/4 JERERphiNG)
Awojoiyuy YSS +
Awoloiyuy VSSW + / / / / + IS Yyumso IS Yyumso 8€/qed
(5002)
sonoighuy VSSW + / / / / + 1S Yyum s IS Yyum s VAZE ‘e 13 opulies
(NWd jo (P
piny utof (uondayur) o) pinyautof  /bw g0<) (NWd jo shuyue dndass HANO
Juswieal] Jo 21myn> [4N  JO3unod dgm d¥d  (Y/ww)ys3 %)1unod dgMm 19A84  jouopdeyyysly  jouordeyyysly  abe/xas Apmg

diy ondas yim pajueduwodde H4NO Yum siuafed ¢ payiodal A|snoinald L ajqelL



Page 6 of 11

(2024) 19:46

Li et al. Journal of Orthopaedic Surgery and Research

$21101gl3ue JO 35N SNOIA3M ,
siuyue ondas jele|lg 4
H4NO [eJ1e]ig

papi0da1 JON / ‘@sessip ubpoH gH ‘uoielueldsuesy 74, ‘snainb sn22030jAydpis
SAISUSS-UIIDIYIBW YSSIY ‘snsorewayif1a sndn| d1wa3sAs 37§ ‘PI0121S0D11I0D S ‘Ulaiold SA1IDEI-D dYD ‘D1el UolIeIuSWIPaS 314301YikIa ¥s3 ‘(lydosnauoydiowA|od Nid ‘PeIY [RIOWS) SY3 JO SISOID3U0RISO HINO

(Ip/BW G0 <) gD 10
/PUB (Y/WW 07 <) YS3 Wnas

VH.L abeis-om| / +s1uaned 7| / pa1eAd|2 pey suuaned ||y / +siwusned ¢ SUON / swanedy|  (6107) e 19 997
Adodsoiyny BUBTIIZES +  (%€4) 000007 ad 9 / + SUON diyzedolp) /4
(NWd jo ap
pinyuiof (uondajul) %) pinyutof /6w g0<) (NWd jo siuye ondss H4NO
juswieas] Jo ainyn) I[4W o 3unod DgMm 44D (y/ww) Ys3 %) 3uNod DGM J9AB{  jJouoldeyyysly  JO 10o3de sty abe/xas Apms

(PanupUOd) | 3jqey



Page 7 of 11

(2024) 19:46

Li et al. Journal of Orthopaedic Surgery and Research

'snainb sn23020JAydp1s SAISUIS-U

paplodal 10N / ‘A1eHau — ‘DAnIsod+

1Y1oW SSKy ‘u1dload aANdeRI-) 4y ‘@181 UoIRIUBWIPSS 9140141413 ¥S7 ‘[lydosnauoydiowAjod Nyd ‘PeIY [BIOWR) Y] JO SISOIDRUO0RISO HINO

uoleyueld

=IN|ie4 ON € -wiaiabels-om| DjjaIsqay + / LL¥6L ToL  (ULg)LYEL SUON d1yredolp) ¥9/W 0l uaied
uonelued dwoIp

=IN|ie4 ON Sy -Wiaiabeis-om| bjjpuow|ps + / 9L plLL  (0£82)6€8 -UAs oposydau po1e|o.1-plolals 0//4  61usned
uonejued

=IN|ie4 ON 16 -Wiaiabeis-om| annebaN + /99 €t (¥1'89)S9L SUON po1ejoi-ploials 89/W  81usned
uonejued

2In|ie4 ON G9  -wiesabeis-om| 42100qo41D + /  98r 0T (08°€8)6TLL SUON paiesi-joyooy Y//W £ 3IU31ed
uonejueld

=In|ie4 ON 8/  -wial abeis-om| bjjpuowps + / e 85 (0ST9)/9L SUON p=1e[21-|0YodlY [9/W  91udnied
uopejueld

2injle4 ON Sz -wissabers-om| anebaN - / €0€ €95  (06L9)Y0L SUON diyredolp 18/4  Siusied
uoneyue|d

2injie4 ON or  -wial abeis-om| VSSW + / €EPSL 905 (0599)¢6'8 9UON pe1e[al-|oyooly SS/W ¥ iushied
uonejue|d

2injie4 ON ¢ -wiesabeis-om| VSSW + /986 v6r  (0£69)986 9UON paieel-joyooly 09/4  €3iusied
uoneyue|d

2injie4 ON g€ -wiesabeis-om| anebaN + / 69lSs G6l (01'89)89 9UON peigjel-joyooly 9L/W ¢ usied
uonejue|d

2IN|ie4 ON 8¢ -Wiaiabeis-om|  wnuai0qaukion + / STTS L6f  (05€8)9CTS SUON po1e|2I-|oyod1y [9/4 1 iusied

(ow) (NWd
pouad piny  (uondaul)  Jo %) pinyutof (NWd 30 %) HANO
awodng dn-mojjo4 juawijeal]  juiof jo ainynd 14N JouNodDGM  d¥D ¥SI unodDgM Jand4 Jo 10108 )SIYy joaoepysiy obe/xas

Apnis siya ur diy ondas yum pajuedulodde H4NO YiM siusied g ajqeL



Page 8 of 11

(2024) 19:46

Li et al. Journal of Orthopaedic Surgery and Research

papi0dal 10N / ‘DAnebau — ‘9A1sod + ‘ue101d BAIIDEI-D JY) ‘S1el UoIRIUBWIPSS 31K201Y3AI3 Y7 ‘iydosinauoydiowA|od Nid ‘PeY [eI0Wd) BY) JO SISOIIBU0ISO HINO

ainjie4 oN 95 VHL aniebaN + / 6T€C  Sv Orve) 29 3UON pa1eRI-oYodly  6G/W Iushied
ainjie4 oN 18 VHL aniebaN / / T8lEL €8 (¥824)9€9 SUON pa1eja1-|oyod)y 8//4 €1uahed
ain|ie4 ON 06 VHL anebaN / / €61L €l (0002) 189 3UON paleRIHOYodlY  €p/W  Z Iudlied
ain|ie4 ON 6l VHL anebaN - / 8617 879 (0002) €76 SUON pa1e|2J-ploIas L£/4 1 3iusned
(ow) (NWd siuyue
pouad piny (uondadul) o %) piny jutof (NWd ondas jo H4ANO

awodnQg dn-mojjo{ 3juswiedi] uiof Jo ainyn) 14N JOunod OgM d4D ¥SI  JO%)Iunod DgM JoAS4 1031084 )S1Y Joaopepdsiy abe/xas

HANO 10} HdD PUB YS3 P1eAs|S Yum slusiled € djqeL



Li et al. Journal of Orthopaedic Surgery and Research (2024) 19:46

presence of cellulitis in the soft tissues surrounding the
joint in question [31]. Karchevsky et al. [13] reported that
synovial enhancement, peri-synovial edema, and joint
effusion had the best correlation with the presence of a
septic joint. Galindo, Lee, and Kim et al. [11, 12, 18, 23]
reported a total of 24 patients with ONFH accompanied
with septic hip. Among them, 22 patients (91.7%) showed
positive MRI findings, and 2 patients did not undergo
MRI scan before surgery. In this study, 9 patients (90%)
showed positive MRI findings. We believe that MRI is
a valuable diagnostic tool in ONFH accompanied with
septic hip. The information provided may be useful for
patient management and preoperative planning.

Microbiological culture can not only detect the pres-
ence of infection but also provide information on drug
sensitivity and drug resistance [33]. However, one par-
ticular problem is that surgeons may lack accessible syn-
ovial fluid, or a “dry tap,” when diagnostic aspiration is
performed. Microbiological culture cannot be performed
using common methods before surgery in these patients.
Saline solution lavage and reaspiration for culture in
patients with insufficient synovial fluid before surgery
may be a sound practice [34]. However, the 2018 ICM
recommended that clinicians should avoid the practice of
saline lavage aspiration because it has a dilution effect on
synovial fluid tests and causing artificially reduced sensi-
tivity [35]. In this study, we did not perform synovial fluid
aspiration on patients before surgery. All patients under-
went intraoperative joint fluid microbiological culture,
and 7 patients (70%) showed positive culture. Previous
studies reported 20 patients, of which 14 patients (70%)
were positive for bacterial culture. The low positive rate
may be attributed to some patients having received anti-
biotic treatment before admission, delayed testing, and
insufficient microbiological culture time.

Multiple studies have shown that two-stage arthro-
plasty is not only an effective method for treating PJI,
but also a reliable solution for treating septic arthritis.
In this study, we performed two-stage arthroplasty on
10 patients with ONFH accompanied with septic hip.
During an average follow-up period of 43.5 months, all
patients showed no evidence of recurrent infection and
did not underwent revision surgery for any reason. In a
retrospective study, Lee et al. [12] performed two-stage
arthroplasty on 14 patients with ONFH accompanied
with septic hip. During a follow-up period of 1-7 years, all
patients showed no signs of infection. Diwaniji et al. [36]
performed two-stage arthroplasty on 9 patients with sep-
tic hip, with an average follow-up period of 42 months. It
was found that Two-stage reconstruction using an antibi-
otic-loaded cement spacer was found to give satisfactory
results for the treatment of hip infections with various
etiologies. Additionally, ONFH accompanied with septic
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hip can also be treated by arthroscopic surgery. Kim et al.
[23] described the technique and clinical outcome of
minimally invasive arthroscopic resection arthroplasty
for septic hip arthritis concomitant with ONFH. During
the follow-up period, there was no recurrence of infec-
tion. One patient underwent THA at 18 months after
surgery, but the postoperative condition of THA was
not recorded. Lee et al. [11] performed arthroscopic sur-
gery on 5 patients with ONFH accompanied with septic
hip. During the follow-up period, there were no recur-
rent infections. Two patients underwent THA at 5 and
10 months postoperatively, respectively. One patient had
no recurrent infections at 8 months after THA surgery,
and another patient did not record the condition of THA.
However, a coexistence of osteomyelitis with septic hip
arthritis is regarded as a contraindication to arthroscopic
treatment due to concerns of incomplete debridement of
infected tissue and relapse of infection [37, 38]. In this
study, patients with ONFH accompanied with septic
hip showed satisfactory results after two-stage arthro-
plasty. However, there have been no research comparing
the long-term effects of these two methods in treating
ONFH accompanied with septic hip, and more research
is needed to discuss in the future.

This study has some limitations. First, limited num-
ber of cases, which is related to the lower rate of ONFH
accompanied with septic hip. Lee et al. [12] reported 1226
patients with ONFH, of which only 14 patients (1.1%)
were accompanied with septic hip. Additionally, due to
concerns about PJI, many surgeons did not perform THA
on patients with elevated ESR and CRP, resulting in a
lower detection rate for patients with ONFH accompa-
nied with septic hip. Second, we could not compare the
functional outcomes of both procedures because of a lack
of the records regarding postoperative function scores.
Finally, the MRI exams were not independently reviewed
by at least two radiologists to reach a consensus on the
diagnostic findings and there might be some variability in
identified the extent of the infections.

Conclusion

When patients with ONFH experience worsening hip
joint pain accompanied by unexplained elevated CRP
and/or ESR, it should be suspected whether ONFH is
accompanied with septic hip. In these cases, MRI scans
should be performed to exclude the possibility of septic
hip. Due to the low positive rate of microbiological cul-
ture, we suggest treating as ONFH accompanied with
septic hip when ESR and CRP significantly increase and
MRI indicates infection, even if microbiological culture is
negative.
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Abbreviations

ONFH  Osteonecrosis of the femoral head
ESR Erythrocyte sedimentation rate
CRP C-reactive protein

MRI Magnetic resonance imaging

THA Total hip arthroplasty
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