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Abstract

Objectives: Septic arthritis of the hip, if not managed early and adequately, leads to degenerative
arthritis with pain and debility. Various treatment options have been recommended, but no guidelines
for the same have been established. Aim of the study is to evaluate the efficacy of our protocol for
timing of staging using serological markers, rate of periprosthetic joint infection, midterm implant
survivorship and functional outcomes.

Methods: Thirteen patients aged 25 years and above, suffering from degenerative hip arthritis secondary to septic
hip, were treated with 2 stage total hip replacement according to our protocol and serological markers were assessed
for the timing of stages and follow up of infection control. Outcome of success of two stage total hip arthroplasty was
assessed using modified Delphi criteria.

Results: Both the acetabulum and femur head were involved in all cases. Two patients had a history of previous
hip surgery. The most common micro-organism detected in intraoperative cultures was Staphylococcus aureus. The
mean Harris Hip Score at the final follow-up was 82.33. The outcome was deemed excellent in 84.6 % and good in
15.4 % of cases.

Conclusion: Septic arthritis of the hip leading to end stage degenerative joint disease can be effectively managed

with two stage total hip arthroplasty with good to excellent clinical and functional results.

Level of evidence: IV
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Introduction

S eptic arthritis of the hip in adults is a relatively rare
but potentially disastrous condition resulting in long
term morbidity to the patient if not managed
urgently and adequately.! Being a deep joint, adequate
debridement and complete removal of infective material is
not achieved usually, which leads to persistence of active
or subclinical infection. This gradually results in articular
damage followed by degenerative joint disease with pain
and functional debility.2 Earlier, radical debridement and
resection (Girdlestone arthroplasty) was recommended
for such condition which although resulted in relief of pain
and infection, but resulted in limb shortening and
unsatisfactory functional outcome.? Although total hip
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arthroplasty (THA) has been found to deliver good
functional and clinical results in such adult patients with
articular damage due to septic arthritis, no specific
guidelines for staging of the procedure have been
standardized.* A two-stage procedure has been reported in
the recent literature, the first stage of which includes
radical debridement and insertion of an antibiotic loaded
cement spacer supplemented with systemic antibiotics
followed by spacer removal and insertion of a total hip
prosthesis as the second stage, when infection settles.>¢
We present a midterm outcome analysis of patients
treated with two stage THA following destruction of the hip
joint secondary to septic arthritis (SA). Aim of the study is
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to evaluate the efficacy of our protocol for timing of staging
using serological markers, rate of periprosthetic joint
infection (PJI), midterm implant survivorship and
functional outcomes.

Materials and Methods

This was a prospective interventional study that included
13 patients aged 25 years and above, presenting to our
institution from 2013 to 2019 with destructive arthroplasty
of the hip secondary to septic arthritis and treated with two
stage total hip arthroplasty. The study was conducted after
approval from the ethical committee of our institution and
an informed written consent was taken from all patients for
participation in the study and for publishing of data in a
scientific journal in compliance with the ethical standards in
the 1964 Declaration of Helsinki for all papers. Patients with
a primary SA, secondary to a hip procedure or tuberculosis
hip were all included in the study. Cases of PJI or sequel of
old healed septic arthritis were excluded from the study.

The diagnosis of SA was made based on one or a
combination of the following parameters: clinical signs of
infection (fever, non weight bearing on the affected side,
erythema, pus discharging sinus communicating with the
joint), elevated total leukocyte counts (TLC) , serum C-
reactive protein (CRP) and erythrocyte sedimentation rate
(ESR) levels, growth of a bacteria on joint aspiration or X
rays suggestive of periarticular bone resorption and joint
space narrowing.” Relevant history, demographic data and
clinical findings were recorded in a tabulated manner in all
patients. A pre-operative MRI of the hip was done in all
patients to evaluate the extent of soft tissue and bony extent
of involvement of the disease (especially the femoral side of
the hip) and plan the debridement accordingly.

A standardized protocol for two stage THA was formulated.
Preoperative baseline CRP and ESR levels were recorded. A
single surgeon using the modified Gibson’s approach to the
hip performed all surgeries. During the first stage, resection
of the damaged femoral head preserving as much neck as
possible with thorough debridement of all infected and dead
tissue with total synovectomy was done. A total of 5 to 7
tissue samples were taken around the hip (synovium, deep
tissue around acetabulum and femur, bone from acetabulum
and femoral side) and sent for extended culture in an
enriched medium. Based on the pre-operative MRI and
intra-operative clinical judgement, any unhealthy looking
bone on the femoral and acetabular side was removed using
acetabular reamers and Charnely’s currette (on femoral
side) till bleeding cancellous bone was noted. In case where
femoral side was uninvolved, canal was not opened for the
fear of spreading infection distally. A note of any bone
defects and cup size was made at this point. Wound was
washed thoroughly with hydrogen peroxide, 3 liters of
Normal saline (NS) mixed with 90 ml of 10% betadine
followed by 3 liters plain NS using pulse lavage. The wound
was packed with betadine soaked sponges and temporary
closure was done using continuous running skin sutures and
covered with a sterile dressing. The limb was repainted and
draped, packed sponges removed, wound washed again
with 1 liter NS using a new pulse lavage. A cement spacer
was made using 40gm high viscosity bone cement
(Palacos® R, Heraeus Medical GmbH, Germany) mixed with
4gm Vancomycin and 4gm ceftazidime and inserted in the
cup. In none of the cases, was the femoral shaft involved, so
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the femoral canal was not opened after the neck cut to
maintain its virginity. Wound was closed meticulously
layerwise for easy approach in the 2nd stage and better
stability of the spacer. Patient was allowed toe touch weight
bearing as per tolerance and encouraged to do quadriceps
strengthening exercises and active ankle and toe
mobilization. DVT pump was applied and chemical
thromboprophylaxis using low molecular weight heparin
for 6 weeks was started on the day of surgery itself. The
patients were put on at least 2 weeks of systemic antibiotics
based on culture sensitivity reports and after consulting
with the infectious disease specialist of our institution
followed by 4 weeks of oral antibiotics. Weekly CRP and ESR
levels monitoring was done until 6 weeks or until levels
were normalized. The decision to do the second stage was
taken based on clinical and lab markers of healed infection.
Antibiotics were stopped at least 2 weeks before the 2nd
stage. During the 2nd stage, final decision to a THA or a repeat
cement spacer was made based on intra-operative healthy
looking tissue, negative tissue leukocyte esterase test and
fluid from hip showing less than 5 neutrophils per high
power field in 5 fields on microscopy. Samples for tissue
culture were again taken, cement spacer removed and final
prosthesis was inserted after through debridement and
irrigation. If a cemented prosthesis was used, then an
antibiotic cement containing 1 gm Vancomycin per 40gm
cement was used. Otherwise, 1 gm Vancomycin powder was
smeared on the tissues around the hip after closure of the
joint capsule. Post-operatively, patient was put on systemic
antibiotics till a negative culture report was obtained or till
suture removal. Serial CRP and ESR levels monitoring was
done every week to look for resurgence of infection until 3
weeks and then every month till 3 months.

Clinical outcome was measured using Harris Hip Score at 1
month, 3 months, 6 months, 1 year and at final follow up.8
Outcome of success of 2 stage THA was assessed using
modified Delphi criteria: (1) healed wound without
drainage, fistula, or pain, with no recurrence of infection; (2)
no occurrence of septic joint infection-related mortality; or
(3) no additional spacer exchanges and subsequent surgical
intervention for infection after spacer implantation.®
Radiological assessment was done by getting X rays done at
6 weeks, 3 months, 6 months, 1 year and then annually till
final follow up to see for any evidence of loosening ,
malposition, subsidence, limb length discrepancy or
heterotopic ossification.

Results

Mean age of the patients was 41.5 years (range 25 - 65
years). All except one patient were males. Mean duration of
septic arthritis before the first stage was 5.1 months (2-12
months). Both acetabulum and femur head were involved
in all cases indicating severe OA (Grade 3 Tonnis/
Advanced KL). Two patients had history of a previous hip
surgery. Most common micro-organism detected in
intraoperative cultures was Staphylococcus aureus in 8 out
of 13 cases (61.5 %). Mean waiting period for the 2nd stage
was 9.38 weeks (8-12 weeks). Only one patient required
repeat debridement and spacer change before the final
stage THR. Mean follow up duration was 4 years (1.5 to 6
years). Mean Harris Hip Score at final follow up was 82.33
(72-89). Average limb length discrepancy at final follow up
was 2mm. No complications such as loosening,
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malposition, subsidence, draining sinus, deep or
superficial infection or heterotopic ossification was noted
in any case till final follow up. Final outcome was deemed
to be excellentin 11 (84.6 %) and good in 2 (15.4 %) cases
[Table 1].

Discussion

Appropriate management of evolutive septic arthritis of the
hip has been a topic of debate since long Resection
arthroplasty has been historically believed to resolve the
problem but some studies have shown dismal results after
the same due to problems like limb length discrepancy,
abductor weakness and piston effect.10It is now considered
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as a salvage procedure for elderly patients after a failed hip
replacement with poor bone stock.!! Arthrodesis of the hip is
rarely done nowadays due to gross restriction of activities
and possibility of a total hip replacement after infection
control. THR after evolutive or quiescent septic arthritis was
historically believed to be a contra-indication but with the
advancement of knowledge and better surgical techniques,
one stage or two stage THR has evolved as an effective
management of septic arthritis of the hip. One stage THR has
been fraught with higher risks of PJI and is probably better
suited only for quiescent septic arthritis.!2in such cases, two
stage THR is believed to give better outcome with decreased
risk of recurrence of infection.13

Table 1. showing demographics and results
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26 m 6 staph aureus none uncemented 8 83 3 no no None
44 m 2.5 staph aureus none hybrid 10 82 2.5 no no none
29 m 4 staph aureus none uncemented 8 89 2.5 no no none
45 m 7 staph aureus none hybrid 8 87 5 no no none
25 m 6 MSSA none uncemented 10 81 5 no no none
54 m 12 MSSA CCS for # uncemented 8 80 5 no no none

Neck femur long stem
32 m 2.5 PSEUDOMONAS none hybrid 10 81 3 no no none
35 m 2 staph aureus none uncemented 12 79 4 no 2 times none
56 m 4 staph aureus none hybrid 8 86 no no none
42 m 6 M.tb none uncemented 10 87 6 no no none
61 m 5 M.tb none hybrid 10 83 6 no no None
65 m 4 M.tb none hybrid 10 81 4.5 no no None
26 f 6 staph aureus acetabulum hybrid 10 72 1.5 no no none
plating

HHS- Harris Hip Score, MSSA-Methycilin Sensitive Staphylococcus aureus, M.tb - Mycobacterium tuberculosis, CCS - Cancellous cannulated screw

Antibiotic cement spacers are effective in eradicating the
local infection and hip arthroplasty in the 2nd stage relieves
pain and restores function. But, before the final stage, it must
be ascertained that the infection has been completely
eradicated using serological markers (normal ESR, CRP and
TLC in 3 consecutive samples in an antibiotic free interval of
at least 2 weeks) and no clinical and radiological signs
suggestive of infection and when in doubt, a negative joint
fluid culture must be considered.* The success rate after 1s
stage is reported around 90% and after the final implant it is

close to 100%.5615 This was in correlation to our results.
Different type of antibiotic cement spacers have been
described viz, articulating, non-articulating and cement
beads. Cement spacers performed better than cement beads
as they maintain length, achieve better muscle tension and
thus allow better mobilization. Articulating spacers
incorporating the femoral side also are thus better suited for
cases with infection involving the femoral canal also and
cases with acetabular and femur head involvement alone can
be managed with an acetabular handmade antibiotic spacer
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alone. Articulating spacers are associated with mechanical
complications such as dislocations and femoral fracture in
the interim period and unnecessary breaching of the un-
involved femoral canal in cases with proximal infection
alone.’® Two stage surgery is also associated with higher
mortality (10 to 15%) as compared to single stage exchange
or Girdlestone resection especially in debilitated,
immunocompromised, morbid obesity, diabetic patients or
those on corticosteroid therapy.17-21

There are some limitations in our study. First is a small
sample which can make extrapolation to the general
population difficult. However, other studies with a similar
study design are also faced with the same limitation due to
relative rarity of this surgery. Another limitation is the lack
of a control group for comparison. Since, the problem
mentioned can be best treated with the above mentioned
technique in our opinion, so a control group could not be
established. Instead, observations in other studies can be
utilized as a control for this study.

Conclusion

Septic arthritis of the hip leading to end stage
degenerative joint disease can be effectively managed with
two stage THA with good to excellent clinical and
functional results. Patients with specific underlying
morbidities should be counselled regarding higher rate of
complications and a single stage exchange or Girdlestone
resection can be considered in such select patients.
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