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Active septic arthritis of the hip in adults: what’s new
in the treatment? A systematic review
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B Treatment of bacterial septic arthritis in the native adult
hip joint can be challenging. Prompt diagnosis and treat-
ment decisions can reduce the associated morbidity and
mortality.

B For this systematic review of the literature, we asked: (1)
What are the treatment options? (2) What are the success
rates and the outcomes after treatment? (3) Which antibi-
otic and duration of therapy are optimal?

B We searched the electronic databases PubMed, Scopus,
and Embase using the search terms “hip” or “native hip”
and “septic arthritis” or “coxitis”. Studies were included
if they reported on: (1) bacterial infection of the hip, (2)
treatment, (3) success rate/outcomes, (4) follow-up. The
final review included 19 studies. The quality of study
reporting was evaluated with the Methodological Index
for Non-randomized Studies (MINORS) questionnaire.

B Three treatment options are: arthroscopy, single open sur-
gery, and two-stage total hip arthroplasty (THA). A high
success rate in infection eradication was reported for all
three. Intravenous antibiotic therapy should be promptly
initiated to eradicate septic arthritis and minimize poten-
tial sequelae and complications.

B Arthroscopy, single open or two-stage THA were reported
to be effective in treating bacterial septic arthritis of the
native hip. The key to optimal outcome is early diagnosis
and timely treatment.
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Background

Treatment of bacterial septic arthritis in the native adult
hip poses distinct challenges. The yearly incidence is

estimated at about 4—10 per 100,000 patients worldwide;
however, its real incidence is difficult to quantify.’-3 The
estimated mortality rate due to complications of bacterial
arthritis is about 11%. Since bacterial sepsis can rapidly
destroy the hip joint, prompt diagnosis and treatment are
pivotal in management of the infection:' hospital admis-
sion for assessment, intravenous antibiotic therapy, and
surgical treatment as deemed necessary.

Most studies concern septic arthritis in the adult native
knee joint. But, as occurs in other joints (shoulder, sterno-
clavicular or wrist), bacterial arthritis of the hip differs in
pathogenesis and diagnosis. The literature includes mainly
case reports on hip arthritis while a few case series/retro-
spective cohort studies have been published in the last 20
years. Since the presentation and outcomes in adults differ
from those in children, combining both groups can con-
found the study data. While the immunocompromised
(diabetes, HIV, drug and alcohol abuse) are at greater
risk for septic arthritis, occasionally healthy young adults
can also be affected.* Prompt diagnosis can be challeng-
ing. Delayed diagnosis beyond three weeks, besides host
type and polymicrobial infection, are strong predictors of
sacrificing the joint.> Reinfection rates are high and make
repeat surgery necessary.® Advanced age, high preopera-
tive C-reactive protein level, and resistant organism profile
are other predictors for failure.” Differential diagnosis of
septic arthritis with other arthropathies (e.g. aggressive
inflammatory arthritis, avascular femoral head necrosis or
osteoarthritis) is difficult; nonetheless, timely diagnosis is
crucial as these joint diseases can lead to sepsis and result
in unsuccessful outcome.

In 1928, Girdlestone first described resection arthro-
plasty for the treatment of tuberculotic and pyogenic
arthritis of the hip by complete removal of the proximal
part of the femur and debridement of the surrounding
tissues.® While hip resection arthroplasty may eradicate
the infection, the sequelae include limp, length discrep-
ancy, and partial pain relief. Although modified over the
years, Girdlestone’s procedure remains a viable option



UPDATE IN TREATING SEPTIC ARTHRITIS OF THE HIP

Table 1. Search terms for septic arthritis in the hip joint

Search terms PubMed  Embase Scopus

“Hip/” OR “Hip native/” AND “septic
arthritis/” OR “coxitis/”

N=1204 N=200 N=2522

for treating septic arthritis of the adult hip in selected
patients. Recent advances in treatment include antibiotic-
loaded cement spacers, total hip arthroplasty (THA), and
arthrotomic or arthroscopic toilette.

With this systematic review of the literature we wanted
to address three questions about the treatment of bacte-
rial arthritis in the native hip of adult patients: (1) What are
the treatment options? (2) What are the success rates and
the outcomes after treatment? (3) Which antibiotic and
duration of therapy are optimal?

Methods

Search strategy and criteria

For this systematic review we searched the electronic databases
PubMed, Scopus, and Embase using the search terms: “hip”
or “native hip” and “septic arthritis” or “coxitis” (Table 1). The
search was limited to articles published in the past 20 years
because few case reports were published before 2000 and
most case series or cohort studies have appeared since then.
Articles were reviewed according to the Preferred Reported
Items for Systematic Reviews and Meta-Analyses Statement
for Individual Patient Data (PRISMA-IPD).?

The research questions, inclusion and exclusion crite-
ria were decided a priori. The inclusion criteria included
human studies published in English and studies on the
treatment of bacterial septic arthritis of the native hip.
Exclusion criteria were: septic arthritis in children; infec-
tion after hip arthroplasty; avascular necrosis of the femo-
ral head; tubercular or fungal infection; rheumatic disease;
septic arthritis involving other joints (knee, shoulder, ster-
noclavicular, wrist, pubic symphysis); tumours; hip osteo-
arthritis or impingement; hip dysplasia; not a systematic
review; studies on animals/cadavers; epidemiologic stud-
ies; aseptic disease.

Study screening

After excluding the duplicates, two reviewers (FD, LM)
screened the title, abstract, and full text of each study.
Disagreements were solved by discussion after full-text
evaluation. The reference lists of the studies were manu-
ally searched for other publications that may have eluded
the initial search.

Search results

A total of 3926 articles were retrieved for preliminary eval-
uation (Fig. 1). After the duplicates were eliminated, 3081

original articles remained. Two authors (FD, LM) reviewed
the titles: 2939 studies were excluded because they
did not meet the inclusion criteria and 19 because they
were published in a language other than English. After
the abstracts were reviewed, 102 studies were excluded
because they did not meet the inclusion criteria. Of the
remaining 21 articles, ten were excluded after evaluation
of the full text. Eight articles were added to 11 eligible
studies from their references, for an end total of, 19 stud-
ies in the final analysis and quality assessment. All 19 stud-
ies reported data on treatment of bacterial septic arthritis
in the adult native hip (first research question); on success
rates and outcomes after surgery (second research ques-
tion); 17 reported data on antibiotic regimen and its dura-
tion (third research question).

Assessment of study quality

Two reviewers (FD, LM) independently evaluated each
study for quality. For this systematic review, the Meth-
odological Index for Non-randomized Studies (MINORS)
questionnaire was used.’® The final analysis included ret-
rospective case-control studies (n = 3), retrospective case
series (n=14), a systematic review and a prospective study
(n =1 each) (Table 2). The mean MINORS score for retro-
spective case series was 11/16 (range, 7—13); the MINORS
score for the case-control studies was 17/24 (range, 15—
21). The inclusion of only one prospective study was the
main study quality deficiency.

Data collection

Data from each study included number of patients, sex,
age, follow-up, pathogen, treatment, success rate, out-
comes, and complications (Table 3). The studies were
grouped and compared by treatment: arthroscopy,
two-stage open treatment, one-stage open treatment
(Tables 4, 5 and 6). Complications associated with treat-
ment were assessed; the range is reported.

Results

Treatment options

Treatment options for bacterial arthritis of the native hip
can be grouped into three categories:

1. Arthroscopic treatment (Table 4): hip arthroscopy
is performed in standard supine position with a
three-portal (anterior, anterolateral, posterolateral)
procedure.’3.1518,19.25 Yamamoto et al describe the
use of three different arthroscopes, each from a sin-
gle portal.’ After gentle distraction, a 70° arthro-
scope and then a 30° arthroscope is inserted.'315.18
Lee et al suggest mixing 1T mL 0.1% epinephrine
solution to the saline fluid to obtain a more precise
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Fig. 1

PubMed = 1204
Embase = 200
Scopus = 2522

Amount = 3926

Exclusion criteria (title) = 2939

—| Duplicated = 845

Septic arthritis in paediatric age: 693

Infection of THA: 941 Orginals articles = 3081

AVNF: 29

Tubercular of fungal infection: 52
Rheumathic pathologies: 138
Other joints: 92

Tumours: 14

Hip osteoarthritis/impingement: 66
Hip dysplasia: 16

Not systematic reviews: 54

Study on animals/cadavers: 16
Epidemiologic study: 8

Aseptic disease: 733
Unrelated topics: 87

included studies = 142

Not English language = 19

included studies = 123

Exclusion criteria (abstract) =102

Septic arthritis in paediatric age: 13
Infection of THA: 7

AVNF: 2

Tubercular of fungal infection: 2
Other joints: 13

Tumours: |

Not systematic reviews: 2
Epidemiologic study: 9
Case report: 24

included studies = 21

Aseptic disease: 2
Not eligible abstract: 27

Exclusion criteria (full text) = 10

Septic arthritis in paediatric age: 3

Infection of THA: 4
Other joints : 1

Not systematic reviews: 2 Eligible studies = 11

Additional studies by references = 7

Total studies = 18

Study flowchart.

Note. THA, total hip arthroplasty; AVNF, AVascular Necrosis of Femoral head
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view.!® There is no a defined regimen for irrigation
volume: Nusem et al'® use 6-8 L of saline solution,
while other authors reported using more than 20
L.1319.25 One or two suction drainages are usually
positioned and then removed 2-3 days later.1518:25
Kim et al describe drain removal after 5-14 days.'3
Tolerable weight-bearing with crutches and

2.

unrestricted range of motion exercise are allowed
immediately.'3151825  Yamamoto et al permit
weight-bearing after three weeks.®

Two-stage treatment (Table 5): the first stage
entails debridement of the infected tissues, resec-
tion arthroplasty of the proximal femur followed by
implantation of an antibiotic-loaded cement spacer
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Table 2. Authors, journal, publication year, type of study, and MINORS score

First author Journal Year of publication  Study design Control group MINORS score
Khazi ZM™ Arthroscopy 2020 Retrospective case control Arthrotomy 15/24
Kao FC'2 Medicine (Baltimore) 2019 Retrospective case serie NO 13/16
Kim CH'™ HIP International 2018 Retrospective case serie NO 11/16
Ohtsuru T HIP International 2016 Retrospective case control Arthroscopy/ 15/24
debridement/
resection/spacer
Anagnostakos K¢ Archives of Orthopaedic and Trauma 2016 Retrospective case serie NO 7/16
Surgery
Lee YK'5 Knee Surgery, Sports Traumatology, 2014 Retrospective case serie NO 13/16
Arthroscopy
Fleck EE'6 Clinical Orthopaedics and Related Research 2011 Retrospective case serie NO 10/16
Kelm |17 International Journal of Medical Sciences 2009 Retrospective case serie NO 12/16
Nusem ['8 Arthroscopy 2006 Retrospective case serie NO 8/16
Yamamoto Y9 Arthroscopy 2001 Retrospective case serie NO 8/16
de Sa D20 Arthroscopy 2015 Systematic review NO
Chen CE?! International Orthopaedics 2008 Retrospective case serie NO 13/16
Shen H22 Orthopedics 2013 Retrospective case serie NO 12/16
ChoY|3 Journal of Arthroplasty 2018 Retrospective case serie NO 10/16
Huang TW24 Journal of Trauma 2010 Retrospective case serie NO 10/16
Schroder JH25 Advances in Orthopedics 2016 Retrospective case serie NO 13/16
Romano CL* BMC Infectious Disorders 2011 Prospective cohort NO 12/16
Kelm J26 International Journal of Medical Science 2009 Retrospective case serie NO 10/16
Papanna MC?” HIP International 2018 Retrospective case control THA without spacer 21/24

Note. MINORS, Methodological Index for Non-randomized Studies; THA, total hip arthroplasty.

Table 3. Clinical data

First author ~ No. patients Age (yrs) Sex Follow-up  Pathogen Treatment Antibiotic Antibiotic
(mths) duration
Khazi ZM™ 421 n.a M 222, Not MSSA 387 arthrotomy, 34 Not reported Not reported
F199 reported arthroscopy
Kao FC12 51 58.7 M 32, 48.8 MSSA 3.9%, other Debridement only 12, hip Empiric antibiotic ~ 85 dys
F19 13.8%, multiple disarticulation 1, resection therapy, depending
organisms 3.9%, not  arthroplasty 38, cement  on sensitivity
identified 78.4% spacer 28, THA 14
Kim CH'™3 7 50.9 M 4, 16.0 MSSA 42.9%, Arthroscopy Empiric antibiotic 46 wks
F3 S. agalactiae 14.2%, therapy, depending
not identified 42.9% on sensitivity
Ohtsuru T 15 55.9 M9, Not MRSA 33.3%, MSSA Group A: arthroscopy, Vancomycin 4 wks intravenous
Fé6 reported 20.0%, other 40.0%, debridement, resection + 2 wks oral
not identified 6.66%  arthroplasty, spacer 10;
musculocutaneous flap
transposition 5
Anagnostakos 22 59.7 M 11, 44.8 MSSA 72.7%, not Two stage: moduled Empiric antibiotic 6 wks
Ke F11 identified 27.3% spacer + THA therapy, depending
on sensitivity
Lee Y15 9 45.0 M4, 18.0 MSSA 44.4%, not Arthroscopy Empiric antibiotic ~ 4-6 wks
F5 identified 55.6% therapy, depending
on sensitivity
Fleck EE™6 14 60.8 M7, 50.0 MSSA 35.7%, MRSA Prostalac spacer Empiric antibiotic 6 wks
F7 21.4%, other 21.4%, therapy, depending
not identified 21.4% on sensitivity
Kelm J17 28 71.0 M 11, 36.0 MSSA 10.7%, MRSA  VAC therapy Empiric antibiotic 2 wks intravenous
F17 10.7%, S. epidermidis therapy, depending + 2 wks oral
25.0%, other 32.2%, on sensitivity
not identified 21.4%
Nusem [18 6 24.0 M3, 22.0 MSSA 66.6%, other Arthroscopy Empiric antibiotic 3 wks intravenous
F3 16.7%, not identified therapy, depending + 3 wks oral
16.7% on sensitivity
Yamamoto Y? 4 59.0 M1, 32.0 MSSA 50.0%, other Arthroscopy Cefazolin + Cefdinir 1 wk Cefazolin oral
F3 50.0% + 1 wk Cefdinir
300 mg oral
de Sa D?°
Chen CE?! 28 53.0 M 22, 77.0 MSSA 21.4%, MRSA Resection arthroplasty Empiric antibiotic 4 wks
Fé6 28.6%, other 50.0%  + THA 14; resection therapy, depending
arthroplasty + gentamycin on sensitivity
spacer + THA 14
Shen H?22 5 39.6 Not reported Spacer + THA Not reported 6 wks
(Continued)
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Table 3. (Continued)

First author  No. patients Age (yrs) Sex Follow-up  Pathogen Treatment Antibiotic Antibiotic
(mths) duration
ChoY|® 9 (10 hips)  44.6 M5, 44.9 MSSA 40.0%, other Spacer + THA Vancomycin 1 g+  Twice for 3 wks
F4 20.0%, not identified Cefazedone 1 g intravenous + 3
40.0% wks oral
Huang TW24 14 (15 hips) 54.3 M9, 42.5 MSSA 28.6%, MRSA Spacer Empiric antibiotic 1 wk intravenous
F5 28.6%, other 21.4%, therapy, depending
not identified 21.4% on sensitivity
Schroder JH2S 7 44.0 M 4, 27.0 MSSA 28.2%, other Arthroscopy Empiric antibiotic 4 wks intravenous
F3 43.8%, not identified therapy, depending
28.2% on sensitivity
Romano CL* 19 (20 hips) 55.7 M9, 56.6 MSSA 35.0%, MRSA Spacer G Empiric antibiotic ~ 4-6 wks
F10 20.0%, other 25.0%, therapy, depending
not identified 20.0% on sensitivity
Kelm J26 10 66.0 M35, 57.6 MSSA 13.9%, 1 MRSA, Spacer + THA Empiric antibiotic 6 wks
F5 1 streptococcus, 3 not therapy, depending
identified on sensitivity
Papanna MC?” 36 58.0 M 21, 70.0 MSSA 33.3%, MRSA  Group A: resection Empiric antibiotic 3 dys to 4 mths,
F15 2.78%, other 2.78%,  arthroplasty, spacer + therapy, depending oral or intravenous

not identified 61.1%

THA; Group B: THA on sensitivity

Note. n.a., not available; MSSA, methicillin-susceptible Staphylococcus aureus; MRSA, methicillin-resistant Staphylococcus aureus; THA, total hip arthroplasty; VAC,
vacuum-assisted closure.

Table 4. Arthroscopic treatment

First author No. patients  Follow-up (mths) Antibiotic duration Success rate Complications

Khazi ZM™ 421 Not reported Not reported 100% Total adverse events arthrotomy
75.71%, arthroscopy 52.94%,;
return-to-room arthrotomy 45.9%,
arthroscopy 38.2%

Kim CH'™3 7 16 4-6 wks 100% Hip osteoarthritis 14.2%,
heterotopic ossification 14.2%

Lee YK'5 9 18 4-6 wks 88.8% after first arthroscopy, None

100% after second arthroscopy
Nusem ['8 6 22 3 wks intravenous + 3 wks oral  100% Not reported
Yamamoto Y'? 4 32 1 wk Cefazolin oral + 1 wk 100% Cartilage damage and detachment
Cefdinir 300 mg oral 100.0%
Schroder JH25 7 27 4 wks intravenous 100%
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or cement beads. The second stage involves implan-
tation of a total hip replacement.461216,21-24,27
Anagnostakos and Kelm suggest high-pressure pul-
satile lavage with 20 L of antiseptic solution (chlo-
rhexidine) and Ringer solution.62¢ The femoral neck
should be cut as proximal as possible to preserve
femoral bone.?3:26

The use of antibiotic-loaded hip spacers obtains a
high local concentration of antibiotic, while main-
taining leg length and function in the interim period,
thus making subsequent hip replacement easier
and more functional.’>1621-23 Antibiotics in spac-
ers or beads should be based on culture result; the
most commonly used are gentamicin and vanco-
mycin.4616.21-24,26,27 Jse of a spacer cup is reported
in the case of affected acetabulum.® Cement spac-
ers should be positioned without further opening
the femoral canal, thus preventing the spread of
infection, and fixed with antibiotic-loaded cement,
according to ‘glove’ or ‘press-fit’ methods.#22:26 Cho
et al describe an innovative technique in which four

cancellous screws or Steinmann pins are inserted
into the remaining proximal femoral neck parallel to
the long axis of the femur. Antibiotic-loaded cement
is then fixed to the screws and moulded to create
the shape of the femoral head.?3

After first-stage surgery, patients can walk with
crutches and toe-touch weight.62¢ The range of
motion of the hip is permitted up to 60° of flex-
ion.526 The second stage is performed only when
satisfactory infection control has been achieved:
wound healing and normal erythrocyte sedimenta-
tion rate/C-reactive protein level measured at three
consecutive follow-up visits indicate eradication of
infection.4612,16,21,24  Additional aspiration for cell
count and culture can be performed to confirm the
absence of septic arthritis.#16:21.2427 Anagnostakos
et al compare negative findings of intraoperative fro-
zen tissue sections before THA can be performed.¢
Open surgical procedures (Table 6): surgical
debridement aims to improve patient survival and
prevention of radical excisional tissue removal; the
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Table 5. Two-stage treatment
First author No. of patients Follow-up Treatment Antibiotic duration Success rate Complications
(mths)
Kao FC'2 51 48.8 Debridement only 12, 85 dys 73.4% resection Death 13.7%, recurrent
hip disarticulation 1, resection arthroplasty, 73% infection 9.8%
arthroplasty 38, cement spacer after spacer, 92.9%
28, THA 14 revision THA
Anagnostakos K¢ 22 44.8 Moduled spacer + THA 6 wks 87% after one After spacer 23%
spacer, 100% after ~ Without spacer 50%
two spacers
Fleck EE™6 14 50.0 Prostalac spacer + THA 6 wks 92.8% after one None
spacer, 100% after
two spacers
Chen CE?' 28 77.0 Resection arthroplasty + THA 4 wks 79% excellent, Reinfection 10.7%,
14; resection arthroplasty + 14.3% fair, 7.1% periprosthetic fracture
gentamycin spacer + THA 14 poor 10.7%, aseptic loosening
7.1%, dislocation 7.1%, stem
broken 3.5%, cerebellar
haemorrhage 3.5%
Shen H22 5 39.6 Spacer + THA 6 wks 100% None
Cho Y)23 9 (10 hips) 44.9 Spacer + THA Twice for 3 wks 100% None
intravenous + 3 wks oral
Huang TW24 14 (15 hips) 42.5 Spacer + THA 1 wk intravenous 93% at first attempt, 2 intraoperative fractures
100% at second
attempt
Romano CL* 19 (20 hips) 56.6 Spacer G + THA 4-6 wks 95% 1 septic failure of revision
stem
Kelm J26 10 57.6 Spacer + THA 6 wks 80% 1 spacer dislocation
Papanna MC% 36 70.0 Group A resection arthroplasty, 3 days to 4 mths, oral or 100% Group A: heterotopic
spacer + THA; group B THA intravenous ossification 2 (12%),
dislocation 1 (6%); Group
B: heterotophic ossification
3 (17%), periprosthetic
infection 1 (6%)
Note. THA = total hip arthroplasty.

surgical approaches varied on surgeon’s prefer-
ences by paying particular attention to the vascular
supply of the femoral head. Routine open debride-
ment includes removal of all accessible synovial
tissue, capsulectomy, and drain placement. New
approaches are described by Ohtsuru et al and
Kelm et al.’17 Ohtsuru et al describe placement of
a pedicled vastus lateralis muscle flap after infec-
tion eradication. An anterolateral thigh skin pad-
dle flap is created and a pedicled vastus lateralis
muscle flap is detached. The flap is rotated 180°
and placed into the incision of the approach below
the subcutaneous fat. The muscle flap is placed to
fill the dead space in the hip and a suction tube is
inserted. Hip motion is permitted two weeks after
surgery and full weight-bearing after three months.

Kelm et al report the use of vacuum-assisted
closure (VAC) therapy with polyvinyl alcohol
sponges.'” Polyvinyl is preferred because it pro-
vokes less pain and can be left in situ for longer
than polyurethane. Postoperatively, a continuous
subatmospheric pressure of 200 mm Hg is applied
via a vacuum therapy system. Sponges are removed
after infection eradication, defined as clinical heal-
ing, normalization of laboratory parameters, and
inspection of the drained fluid.

Outcomes and success rate

Successful treatment of bacterial arthritis is usually defined
as eradication of the infection without reinfections or
infective complications, and with the restoration of hip
joint function. Outcomes and success rates depend on
treatment choice:

Arthroscopic treatment (Table 4): all the studies
report a 100% success rate.'3151819,25 Only Lee et al
report a success rate of 88.8% after the first arthros-
copy and complete success after second-look
arthroscopy.' Most studies report no arthroscopy-
related complications.!31518.20.25 Kim describes a
case of hip osteoarthritis and heterotopic ossifica-
tion in one patient.’® Yamamoto et al describe dam-
age and detachment of cartilaginous fragments in
all the cases treated.’ Finally, Kim et al mention a
potential risk of abdominal compartment syndrome
due to arthroscopy fluid extravasation.'3

Two-stage treatment (Table 5): the two-stage
technique is associated with positive outcomes
and very low failure rates, reinfection or persistent
infection. Most studies define therapeutic success
as no infection recurrence and infection eradica-
tion.46,12,1621-2427 The success rate is reported
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Table 6. Open surgery

First author  No. of patients  Follow-up Treatment

Antibiotic duration Success rate  Complications

Ohtsuru T 15 Not reported

Group A: arthroscopy, debridement,
resection arthroplasty, spacer 10; oral

Intramuscular
abscess 6.66%

4 wks intravenous + 2 wks  100%

musculocutaneous flap transposition 5

Kelm |17 28 36 mths VAC therapy

2 wks intravenous + 2 wks  100% Postoperative
oral haemorrhage 3.6%,
reinfection 7.2%

Note. VAC, vacuume-assisted closure.

from 73.7% to 92.8% after spacer implantation
and from 80.0% to 100.0% after THA replace-
ment.*+6:12,21-24,26,27 Harris Hip Score improves from
11.5-58.8 before to 61.6—71.0 after surgery with
spacers, and to 93.3-93.6 after THA.16,:22,23

The most common local complications are recur-
rent infection (range, 9.8-10.7%), drainage sinus
following THA implantation (44% in one study),
periprosthetic fracture (10.7% in one study), asep-
tic loosening (7.1% in one study), broken stem
(3.5% in one study), heterotopic ossification (12—
17%).461216,21,27 Spacer-specific complications are
rare: Anagnostakos et al report moulded spacer
fractures in three patients and moulded spacer dis-
location in two. Papanna et al report spacer dislo-
cation in one case. When recurrent dislocations
occur, the authors suggest a Girdlestone resection
arthroplasty.27

Reported general complications are cerebellar
haemorrhage (3.5%).2' Kao et al report a 13.5%
mortality rate in patients with septic hip arthritis.’?
The rate rises to 18% after the first stage. The authors
report that patients who undergo repeat surgical
debridement have favourable clinical results.

3. Open surgical procedures (Table 6): the two stud-
ies report a 100% success rate.'*'7 No complica-
tions are observed during VAC removal, while
one case of intramuscular abscess of a muscle flap
is described.'17 Ohtsuru et al report no need for
additional surgery and no recurrence in patients
who received musculocutaneous flap transposi-
tion; the hip range of motion is 0-90° and the Harris
Hip Score 77.14 VAC therapy is reported as success-
ful for the eradication of septic hip arthritis, without
recurrence.!”

Antibiotic therapy

Antibiotic treatment is mandatory to eradicate hip infec-
tion in association with surgical treatment. All the stud-
ies describe antibiotic therapy initiated according to
culture results and bacterial sensitivity: pending the
culture results, empirical antibiotic therapy is recomm-
ended.>1315-19.23=27 |f cultures are negative, vancomy-
cin, teicoplanin, levofloxacin, clindamycin, gentamicin
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or first-generation cephalosporine can be administered
intravenously.+17,23.2426 |n most studies the duration of
antibiotic therapy is from three to six weeks and is gen-
erally successful in infection eradication.!3,15-18,21-25,26,27
Intravenous antibiotics are immediately initiated after sur-
gery and oral antibiotics are introduced after the first 3—4
weeks, then continued for further 2—3 weeks.16:18,23,25-27
Discontinuation of intravenous administration depends
on clinical or laboratory evidence of resolution of ongoing
infection.’622.26 Oral antibiotics are given until C-reactive
protein levels return to normal.?426 Nusem et al report the
use of an elastomeric continuous infusion device for intra-
venous antibiotic therapy after discharge from the hospi-
tal.’® Yamamoto describes a restricted antibiotic protocol,
with daily oral administration of cefazolin or cefdinir for
one week: no reinfection is reported.’?

Discussion

Treatment of septic arthritis of the native adult hip poses
distinct challenges for orthopaedic surgeons: early diag-
nosis and definitive surgery are pivotal for treating septic
arthritis successfully, because failure to adequately treat
the septic joint will have serious sequelae.*12.15,18-20,26,27
Conventionally, septic hip arthritis was treated with
resection arthroplasty, as described by GR Girdlestone:?
however, functional outcomes were often unsatisfactory.
In the last decades, new therapeutic approaches have
been developed: arthroscopic treatment, open surgical
debridement, and two-stage strategies (first stage, resec-
tion arthroplasty and implant on an antibiotic spacer; sec-
ond stage, THA implant). We thought it timely to perform
a systematic review of the literature. We found that all
three therapeutic procedures (arthroscopy, open debride-
ment, two-stage) can be effective for treating septic arthri-
tis of the hip joint.

Arthroscopy was reported to be safe and success-
ful.131819.25 This less invasive procedure is useful to
debride necrotic synovial tissue, remove purulent mate-
rial, and inspect cartilage directly with minimal operative
morbidity.?>1925 None of the studies found arthroscopy to
be superior to open arthrotomy in the treatment of septic
hip arthritis.’>1819.25> While the long-term clinical results
may not be different, hospitalization for hip arthroscopy
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is significantly shorter and requires less irrigation or
debridement.2°

Irrigation with huge volumes of fluid (25-30 L) is
mandatory, as suggested by Nusem et al and Yamamoto
et al.’®1® Moreover, drainage placement is fundamental to
reduce intraarticular pressure and lysozyme activity and to
minimize joint cartilage destruction.’8-20.25> Complications
of hip arthroscopy vary across different studies: Khazi et al
reported complications in about 53% of cases, whereas
Yamamoto et al described cartilaginous damage or het-
erotopic ossification in almost all cases.’-'® Other studies
reported no arthroscopy-related complications.?>18,20

Open procedures allow for adequate drainage of septic
arthritis of the hip and can improve functional outcomes
with minimal adverse effects.’*17.27 Nonetheless, they are
associated with potential complications, such as osteone-
crosis of the femoral head, dislocation, and unacceptable
cosmesis.’>18

Two-stage total hip arthroplasty is a safe and effective
choice for the treatment of primary infectious arthritis
of the hip.#16:21.2226 The two-stage procedure improves
pain and function in hip joint infection:#16:21-23,.26 cement-
loaded spacers are effective in eradicating infection and
restoring good hip movement. Nonetheless, since hip
function is re-established with the second-stage THA
implant, the surgeon must be certain that eradication
is complete before proceeding with a THA implant. The
authors highlighted the importance of the absence of
infective symptoms, normal erythrocyte sedimentation
rate (ESR)/C-reactive protein (CRP) levels at three consec-
utive follow-up visits, and a negative culture.+612,16,21,24
However, we are doubtful about the need for ESR/CRP
normal levels at three consecutive follow-ups: various
studies reported false negative CRP values in patients with
septic arthritis of the hip as they stated that the absence
of raised ESR and CPR does not exclude the diagnosis of
a septic joint.28-31 For this reason, it is recommended not
to use only ESR or CPR alone to exclude septic hip arthri-
tis but to consider negative clinical signs and symptomes,
negative radiological findings, normal white blood cell
(WBC) count and a negative joint fluid culture.

Also, for open procedures, a huge volume of fluid (20
L) is needed to manage septic arthritis.* Complications are
drainage sinus following THA implantation, periprosthetic
fracture, aseptic loosening, broken stem, and heterotopic
ossification. Spacer-specific complications are rare and are
related to the type of spacer. The absence of an endoskel-
eton is a risk factor for mechanical failure, while disloca-
tion is related to the type used.

Institution of intravenous/oral antibiotic therapy com-
bined with an antibiotic spacer implant has produced
encouraging results. Antibiotics should be continued until
normalization of clinical and laboratory parameters (nor-
mally within four to six weeks). As aforementioned, CRP or

ESR alone should not be used as criteria to stop antibiotic
therapy, as negative values have been reported in patients
with septic hip arthritis.28-31

Success in the treatment of bacterial arthritis is defined
as eradication of the infection, without reinfection or
infective complications, and restoration of joint function.
All three treatment options have a high success rate, with
a significant improvement in clinical scores. In two-stage
THA implant, the success rate is often more than 90% after
the first stage and reaches 100% after the second-stage
implant.6.16,.24

Mortality associated with septic arthritis varies across
studies but seems to hover around 11%, though Kao et al
reported a 13.5% mortality rate.’’2 Attention should be
paid to debilitated patients (immunodeficiency, diabetes,
corticosteroid therapy).

The present study has several limitations. First, the
level of evidence of the studies is generally low, and only
one prospective study could be included. This can be
justified by the type of pathology, which is infrequent
and too problematic to be included in prospective or
randomized studies. Moreover, the studies are difficult
to compare due to the heterogeneity of joint damage,
host, and pathogen. While eradication of infection as
an endpoint can be comparable, functional outcomes
after diverse techniques (arthroscopic vs. open vs. joint
replacement) are difficult to match. Lastly, we intention-
ally restricted our search to studies published in the last
two decades: innovative procedures have been intro-
duced only since 2000, before which date mainly case
reports were published.

In conclusion, this review provides evidence that arthro-
scopic, single open debridement or two-stage THA proce-
dures can be effective in treating bacterial septic arthritis
of the native hip. Intravenous antibiotic therapy is neces-
sary to eradicate septic arthritis and to minimize the risk of
potential sequelae and complications. Although healthy
adults may be affected, the immunocompromised (diabe-
tes, HIV, drug and alcohol abuse) merit particular atten-
tion because of the higher risk for septic arthritis. Early
diagnosis and timely treatment are key to good outcome.
Prospective or randomized studies comparing the clini-
cal outcomes after different techniques at various stages
of disease are desirable to establish a shared protocol of
treatment options.
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