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Introduction
Total Hip Arthroplasty (THA) is valued as one of the most 

successful orthopedics intervention in the 20th century, with one in four 
people at risk of developing symptomatic osteoarthritis in their lifespan 
[1]. Approximately 1–2% of hip arthroplasties become infected [2], 
this incidence is higher in patients with diabetes, rheumatological 
disease, obesity, coagulopathy, preoperative anemia or sickle cell 
disease [3]. Additional risk factors include prolonged operative time 
and previous hip surgery. Wound healing complications, such as 
skin necrosis and postoperative hematoma, also make infection more 
likely [2]. The incidence of infection in primary total hip arthroplasty 
(THA) is extremely low, but it remains a night mare for joint surgeons 
[4]. Because the reported cure rate ranges from 85% to 95%, two-
stage revisions that use a spacer with antibiotic bone cement were 
once accepted as the gold standard for treating late chronic infected 
THAs [5]. The indications for THA are wide and ranging from: 
arthritis; rheumatoid; juvenile rheumatoid and ankylosing spondylitis, 
degenerative joint disease, avascular necrosis, pyogenic arthritis, 
tuberculosis, congenital subluxation or dislocation, hip fusion and 
pseudarthrosis, failed hip reconstruction, bone tumors, Hereditary 
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disorders, femoral neck fractures and post-traumatic arthritis [6]. 
General classification on the basis of the approach to the capsule of 
the hip joint into anterior, anterolateral, lateral, posterior and medial 
approaches [7], has been used. The posterior approach is probably 
the most commonly used approach for total hip replacement. It was 
first described by Langenbeck and modified by Kocher in 1907. It is 
commonly used in total hip replacement because it does not disrupt 
the abductor mechanism thereby making rehabilitation rapid [8]. 
The anterior approach is also known as anterior iliofemoral or Smith-
Petersen approach. It affords good exposure of the acetabulum and 
avoids disruption of the abductor mechanism. Another approach had 
been used for minimal invasive hip replacement which is the hueter 
approach [9]. Anterolateral approach, Watson-Jones popularized this 
approach, but it has been modified by Charnley, Harris and Muller. 
It exploits the intramuscular plane between the tensor fasciae latae 
and gluteus medius [9]. Direct lateral approaches are based on the 
observation that the gluteus medius and vastuslateralis can be regarded 
as being in direct functional continuity through the thick tendinous 
periosteum covering the greater trochanter. It was first introduced 
by McFarland and Osborne in 1954, and was modified by Hardinge 
in 1982. The main demerits of this approach is the post-operative 
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abductor weakness and potential for damage of the superior gluteal 
nerve and vessels [8]. The number of primary hip replacements 
performed continues to increase. The latest annual report of the 
National Joint Registry of England and Wales reported that 87,733 total 
hip replacements were performed in 2016 [10]. 

Methods
Study design

An intervention study (uncontrolled un-blinded clinical trial) that 
was conducted in Medical City Teaching complex (Ghazi Al-Hariri for 
specialized surgeries Teaching Hospital and Private Nursing Home 
Hospital) in Baghdad-Iraq, the collected cases in the period from 
October 2017 to August 2018. All of the patients involved presented 
with chronic late infected total hip arthroplasty done previously in 
different centers inside and outside the Iraq, as we are tertiary center 
receiving and treating such cases. 

Inclusion Criteria

•	 Patients who agreed to be part of this study.

•	 Patients with chronic late infected cement less THA with 
discharging sinus.

Exclusion Criteria

•	 Infected Cemented THA.

•	 Patients with acute postoperative infections.

•	 Patient with sign of infection without discharging sinus.

According to the above, and the total number of antibiotic loaded 
acrylic cement spacer were eleven  (N=11). All were performed by the 
same surgical team. Patients were three males and eight females, Study 
patient’s age was ranging from 30 to 72 years with a mean of 46.5 years.

Pre-Operative Patient Evaluation and Planning

Detailed history was taken from each patient, and clinical 
examination including general physical examination and local 
examination of the affected hip and pre-operative evaluation of the 
patient by using Harris hip score and ask the patient to stop antibiotics 
two weeks before surgery. Full laboratory investigations were done 
including: CBC, FBS, RFT, Urinalysis, Bleeding profile, ESR, C-Reactive 
proteins titer, hepatitis and AIDS virology screening tests. Each patient 
was sent for preoperative anteroposterior and lateral pelvic radiograph. 
Patients were sent for medical and anesthetic consultations according 
to their medical conditions. Every patient has been told briefly about 
the surgery and a written consent was signed by them. All patient 
involve in the study they had discharging sinus.

Surgical Procedure

Under spinal or general anesthesia according to the senior 
anesthetist decision, patient condition and comorbidities. All of 
our patients received intravenous antibiotics 30-60 min before the 
skin incision was made in a form of third-generation cephalosporin 
(Ceftriaxone 1g) or Vancomycin 1g as in form of infusion completed 
10 minute before surgery for patient with history of ceftriaxone allergy 
and continue on same antibiotics injection until the result of cultures 
and sensitivities of organisms from deep tissue samples obtained at 
the time of surgery are given for 6 weeks, cyclocaprone (tranexamic 
acid) in dose of 1500  mg as was given as  intravenous infusion started 
just with skin incision). All the surgeries were performed by the same 

surgical team to overcome any technical issues and selection bias. 
The patient was positioned in a lateral decubitus position, stabilized 
with pubic and lumbar supports. The surgical site was prepped with 
6% povidone iodine and draping was completed. Operations were 
performed through the previous scar of a postero-lateral approach 
starting 10 cm from the PSIS and extended to the greater trochanter 
and extended distally, then splitting the gluteus Maximus muscle with 
the direction of its fibers, joint content (fluid, pus) then taken and put 
on (blood tissue agar and brain heart tissue) for culture and sensitivity 
,all the infected tissue removed and excision of the sinus and membrane 
developed around infected prosthesis, dislocation of  the femoral stem 
and the starting to remove the head and femoral side prosthesis with 
debridement of the femoral canal and removing all the membrane 
inside the canal and sent for culture and sensitivity then starting 
with acetabular side removing of Poly then removing the cup of the 
acetabulum debridement of acetabular side and tissue taken for culture 
and sensitivity, wash the site with 6 litters of normal saline mixed with 
povidone iodine 10% (5 cc for every 500 ml normal saline) using lavage 
system. A total of 3 g of antibiotics (2 g vancomycine powder vial and 
1g of gantamycine already in the cement) was mixed thoroughly with 1 
batches (total, 40 g) of polymethyl methacrylate polymer before adding 
1 ampule (20 mL) of the liquid monomer. During polymerization, the 
cement spacer was shaped into a unipolar hemiarthroplasty prosthesis 
according to the diameter of the acetabular cup and the size of the stem 
over kirschner wire of 2.5 mm size. The constructed cement spacer was 
snap-fitted into the femoral canal, and the head portion of the spacer 
was inserted in the acetabular cavity.

Irrigation of the surgical site, Closed suction drainage was inserted, 
and finally closure of the skin, cyclocaprone (tranexamic acid)in dose 
of 1000 mg injected through the drain to the wound ,dressing with 
gauze and plaster, and patient discharged from the theater with lower 
limbs in abduction.

Follow-up

Post-operatively the patient is given intravenous antibiotics for 
additional three days in a form of third-generation cephalosporin 
(Ceftriaxone 1g) till culture and sensitivity result appear (parenteral 
antibiotics were administered for 6 weeks). These antibiotics were 
selected on the basis of the sensitivities of the organisms identified in 
culture, drain removed when the amount of daily drainage was, 50 mL. 
Starting anti-coagulant therapy (Low-molecular weight heparin 4000 
iu) after 8 hours and continued for at least 21 days, according to the 
American college of chest physicians Evidence-based clinical practice 
Guidelines. Physiotherapy is started day-1 post-operatively, walking 
with partial weight-bearing by the use of walker if the patient condition 
allows, 

The functional outcome after surgical intervention was assessed by 
Harris hip score after 6 weeks of the surgery, and was expressed as good, 
fair or poor. When the infection was controlled. The second stage of 
the operation was done after clinical improvement and investigations 
returned to normal 2 weeks after stopping the antibiotics.

Statistical Analysis
The data analyzed using Statistical Package for Social Sciences 

(SPSS) version 25. The data presented as mean, standard deviation and 
ranges. Categorical data presented by frequencies and percentages. 
Paired t-test (two-tailed) was used to compare different scores pre and 
postoperatively among study groups. A level of P – value less than 0.05 
was considered significant.
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Results
The distribution of study patients by age is shown in figure 7. 

Study patient’s age was ranging from 30 to 72 years with a mean of 
46.5 years and standard deviation SD ± 14.23 years. The highest 
proportion of study patients was aged <50 years (45.5%). Regarding 
gender, proportion of females was higher than males (63.6% versus 
36.4%) with a female to male ratio of 1.74:1, as shown in figure 8. 

The distribution of study patients by clinical information is shown in 
table 2. In this study, the most common cause for primary THA was 
fracture neck femur (72.7%). Regarding duration from THA to chronic 
infection, the majority of study patients was complicated by chronic 
infection after less than two years since THA (60.0%). Concerning side, 
left side was complicated more than the right side (54.5%). Comparison 
in mean of Harris Hip Score before with six weeks after operation is 
shown in table 3. It was obvious that the mean of Harris Hip Score was 
significantly increased six weeks after operation compared to the mean 

 
Figure 1: X-ray preoperative of infected hip.

Figure 2: Show sinus over old scar of THA.

Figure 3: Posterolateral approach to the hip skin (A) incision and (B) sinus, (C) debridement 
of sinus and drainage of pus exposure and debridement of acetabular fossa, and (D) loss 
infected prosthesis.

Figure 4: (A) Pus sample from surgical site (B) 2 agars and brain heart tissue for culture 
(C) sinus tract, and (D) dead tissue.

Figure 5: Antero-posterior pelvic radiograph post-operative x-ray show handmade spacer.

Figure 6: Post-operative radiograph anterio-posteriore view of pelvis showing use of long 
stem cement less in the second stage and with treatment of fractures by different methods.

Figure 7: Distribution of study patients by age.

Figure 8: Distribution of study patients by gender.
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Duration till 
second stage

8 week 6 weeks 10 weeks  3 months 8 weeks 3 months 8 weeks 8 weeks 6 weeks 8weeks 10 weeks

Harris hip 
score after

74 71 72 52 75 72 74 75 76 70 71

Harris hip 
score before

29 28 26 13 45 23 23 27 35 30 19

Antibiotic 
treatment

ceftriaxone Vancomycin Ceftriaxone+ 
rifampcine

Vancomycin Vancomycin Vancomycin Levofloxacillin Ceftriaxone 
+amikacin

Vancomycin Ceftriaxone 
+amikacin

meronem

Intraoperative 
organism

Staphylococcus 
aureus

No growth MRSA S.epidermidis No growth MRSA Staphylococcus 
aureus

Staphylococcus 
aureus

No growth Enterobacter 
aero genes

MRSA, 
S.aureus, 
Enterococcus

Other Ix WBC 9,552 WBC 
14.500 
(90% polLY)

WBC,  8,276 WBC 19,500 WBC  4,340 WBC 
12.250 (90% 
PLOYS)

WBC :79,250 
(93%Polys)

WBC 11,680 WBC 17,630 WBC 5,380 WBC :18,300 
(86%Polys)

ESR/
CRP(mg/L) 

62-24 80-96 50-48 75-96 40-13 115-96 55-24 30-24 60-96 45-6 100-96

Surgery  
before 

THA 
(before 2y)

THA 
(before 6m)

THA 
(before 1.5 y)

THA 
(before 9m)

THA 
(before5y)

THA 
(before 7 m)

THA 
(before 2 y)

THA 
(before 3 y)

THA 
(before 9y)

THA 
(before 1.3 y)

THA 
(before 9 m)

Presenting 
criteria 

Sinus infection Sinus  
infection 

Sinus  
infection 

Sinus  
infection 

Sinus  
infection 

Sinus  
infection 

Sinus  
infection 

Sinus  
infection 

Sinus  
infection 

Sinus  
infection 

Sinus  
infection 

case Case1 Case2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9 Case 10 Case 11

Table 1: Patient information: prior procedures, pre-and intraoperative investigations and follow-up.

Clinical Information No. (n= 11) %
Cause
Fracture neck femur 8 72.7
AVN (SLE) 2 18.2
AVN (Sickle Cell Anemia) 1 9.1
Duration from THR to infection (Years)   No. (n=10)
< 2 6 60.0
2 - 5 3 30.0
> 5 2 10.0
Side
Left 6 54.5
Right 5 45.5

Table 2: Distribution of study patients by clinical information.

Variable Harris Hip Score 
Mean ± SD

P-Value

Preoperatively 25.9 ± 8.21 0.001
6 Weeks Postoperatively 70.27 ± 6.21

Table 3: Comparison in mean of Harris Hip Score pre with after six weeks of operation.

Variable Pain Score  
Mean ± SD

P-Value

Preoperatively 10.9 ± 0.3 0.001
6 Weeks Postoperatively 39.09 ± 3.01

Table 4: Comparison in mean of pain score pre with six weeks postoperatively.

Variable Limp Score  
Mean ± SD

P-Value

Preoperatively 3.18 ± 2.52 0.001
6 Weeks Postoperatively 6.9 ± 1.51

Table 5: Comparison in mean of limp score pre with after six weeks of operation.

Variable Support Score
Mean ± SD

P-Value

Preoperatively 2.63 ± 2.94 0.45
6 Weeks Postoperatively 3.54 ± 1.5

Table 6: Comparison in mean of support score pre with after six weeks after operation.

Variable Distance walked Score 
Mean ± SD

P-Value

Preoperatively 3.18 ± 1.83 0.001
6 Weeks Postoperatively 7.72 ± 0.9

Table 7: Comparison in mean of distance walked score pre with after six weeks after 
operation.

Variable Sitting Score 
Mean ± SD

P-Value

Preoperatively 3.09 ± 1.3 0.172
6 Weeks Postoperatively 3.72 ± 0.1

Table 8: Comparison in mean of sitting score pre with after six weeks after operation.

preoperatively (25.9 versus 70.27, P=0.001). The comparison in means 
of pain score pre with six weeks postoperatively is shown in table 4. 
In this study, mean of pain score after six weeks of operation were 
significantly increased than that before operation (10.9 versus 39.09, 
P= 0.001). The comparison in means of limp score pre with six weeks 
postoperatively is shown in table 5. Mean of limp score six weeks of 
operation were significantly increased than that before operation (6.9 
versus 3.18, P= 0.001).

Table 6 showed comparison in means of support score pre with 
six weeks postoperatively. We noticed that there were no significant 
differences (P ≥ 0.05) in mean of support score six weeks postoperatively 
compared to that before operation. The comparison in means of distance 
walked score pre with six weeks postoperatively is shown in table 7. In 
this study, means of distance walked score after six weeks of operation 
were significantly increased than that before operation (3.18 versus 
7.72, P= 0.001). The comparison in means of sitting score pre with six 
weeks postoperatively is shown in table 8. In this study, there were no 
significant differences (P ≥ 0.05) in means of sitting score six weeks 
postoperatively compared to that before operation. The comparison in 
means of climbing stairs pre with six weeks postoperatively is shown 

in table 9. In this study, there were no significant differences (P ≥ 0.05) 
in means of stairs score six weeks postoperatively compared to that 
before operation. The comparison in means of put on shoes and socks 
pre with six weeks postoperatively is shown in table 10. There were no 
significant differences (P ≥ 0.05) in means of put on shoes and socks 
score six weeks postoperatively compared to that before operation. The 
comparison in means of absence of deformity score pre with six weeks 
postoperatively is shown in table 11. Means of absence of deformity 
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score after six weeks of operation were significantly higher than that 
before operation (0.0 versus 3.63, P= 0.001).

The comparison in means of range of motion pre with six weeks 
postoperatively is shown in table 12. In this study, means of range of 
motion score after six weeks of operation were significantly increased 
than that before operation (1.27 versus 2.18, P= 0.024).

Discussion
Infected total hip is a devastating complication .historically, there 

have been a number of methods and protocols used to deal with this 
complication [11,12]. Two-stage reimplantations have been found 
to successfully eradicate infection in 90–100% of cases when local 
antibiotic cement beads or spacers are used [13]. Additional advantages 
of a cement spacer are maintenance of a functional joint and ease of re-
implantation of the final prosthesis. Two stage treatment allow the use 
of a cement less reconstruction and allografts, as suggested by Berry et 
al. and Gustillo et al., which is an advantage when dealing with large 
osseous defects such as those frequently encountered after an infected 
hip arthroplasty [14,15]. Operative treatment of a chronically infected 
total hip replacement remains a controversial issue (11). A literature 
review by Jackson et al. reported an 83% infection eradication rate 
after one-stage revision arthroplasty with the use of almost exclusively 
cemented implants [11]. However, Hanssen AD, et al. (1998). reported 
higher incidences of recurrent infection after single-stage revisions 
without antibiotic-loaded cement [13]. For these reasons, two-stage 
revision with local antibiotic delivery has been recommended by 
a number of authors as the preferred treatment for late infection of 
a total hip prosthesis [16]. Cement spacers provide greater patient 
comfort during the interim period and allow ambulation, which 
facilitates their discharge from hospital, in our study group, 11 patients 
were able to leave hospital between the two stages, decreasing the costs 
of treatment. Most of them were independent and able to walk with 
partial weight bearing on walkers, the comparison in means of limp 

score preoperatively with six weeks postoperatively. Mean of limp 
score six weeks of operation (6.9) were significantly increased than that 
before operation [3.18]. To our knowledge, Hsieh et al. are authors to 
compare the Girdle stone procedure with the use of antibiotic-loaded 
beads and cement spacer implantation and to study functional results 
during the interim period of a two-stage protocol [17]. They found 
that antibiotic-loaded cement prosthesis was associated with better 
functional results in the interim period, a lower complication rate and 
less problems at the time of re implantation. With the PROSTALAC 
articulated spacer, Haddad et al., reported an average Harris Hip Score 
of 56 (improved from (32.4) during study of patients with infected 
total hip treated with 2 stage cement spacer and specially they show 
significant response to pain [18]. In this study; the mean of pain after 
six weeks from the operation (39.09) were significantly improved than 
that before operation(10.9), due to the patients are already will get rid 
of infection and inflammation less so the pain will be less, which mean 
use of medication and cost effect better to the patients. Despite these 
obvious functional advantages, several mechanical complications may 
occur when cement spacers are used. Spacer fractures, dislocations and 

Figure 11: (A) one of Mechanical complications spacer dislocation (B) treatment in the 
second stage.

Variable Climbing Stairs Score
Mean ± SD

P-Value

Preoperatively 0.36 ± 0.8 0.553
6 Weeks Postoperatively 0.18 ± 0.4

Table 9: Comparison in mean of climbing stairs score pre with after six weeks after 
operation.

Variable Put on Shoes And Socks 
Score

Mean ± SD

P-Value

Preoperatively 1.45 ± 0.93 0.167
6 Weeks Postoperatively 1.81 ± 0.60

Table 10: Comparison in mean of put on shoes and socks score pre with after six weeks 
after operation.

Variable Absence of Deformity
Mean ± SD

P-Value

Preoperatively 0 0.001
6 Weeks Postoperatively 3.63 ± 1.2

Table 11: Comparison in mean of absence of deformity score pre with after six weeks after 
operation.

Variable Range of Motion Score
Mean ± SD

P-Value

Preoperatively 1.27 ± 0.9 0.024
6 Weeks Postoperatively 2.18 ± 0.6

Table 12: Comparison in mean of range of motion score pre with after six weeks after 
operation.

Figure 9: Distribution of study patients by cause of primary THA.

Figure 10: Mechanical complications post-operatively.
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femoral fractures have frequently been reported, although their exact 
incidence is still unknown. The reasons for mechanical problems are 
multifactorial. Some are related to the spacer itself (manually formed 
vs. preformed, spacer geometry, femoral fixation); others are patient-
related (bone quality, femoral and acetabular defects, soft-tissue 
insufficiency and compliance with the partial weight bearing regimen 
.Widely divergent dislocation rates have been report in the literatures. 
Some authors encountered >20% dislocation rate, whereas others 
observed none [19]. In general, hip-spacer dislocation rates are higher 
if the patient is noncompliant or cannot tolerate partial weight bearing, 
if the size of the spacer is too small, if muscular insufficiency is present 
and if large osseous defects of the acetabulum do not allow for normal 
spacer articulation [20]. The average dislocation rate is estimated to be 
between 10% and 20 %. The dislocation rate was significantly higher 
in patients with large acetabular bone defects, Anagnostakos et al. 
suggested that a spacer cup should be implanted in these unstable cases 
so that the hip spacer would act as a total arthroplasty rather than as a 
hemi arthroplasty [20]. Femoral fractures are a common finding when 
dealing with hip-joint infections. Most patients have poor bone quality 
due to bone resorption, osteoporosis, disuse of the affected limb and 
previous operations. The majority of femoral fractures occur at the 
time of implant removal and are not related to the use of a cement 
spacer In a study by Leunig and colleagues, 22 patients were treated 
during the interval period with a homemade antibiotic-impregnated 
cement spacer in a shape similar to a hemiarthroplasty, six of seven 
femoral fractures were observed at the first stage. These fractures 
do not require immediate treatment and are usually managed at the 
second stage with the use of modular revision stems and cable wires 
[21]. In this study we access the mechanical complication which can 
occur during period of 6 weeks follow up after first stage ; no femoral 
spacer fracture, one case develop dislocation of spacer (9%) during 
the first stage and the cause of dislocation was due to large osseous 
defect of acetabulum and treated conservatively with restricted weight 
bearing  till next stage of replacement, three femoral fractures (27.7 
%) were encountered in our series; three were of the proximal femur 
that occurred during the first stage and were successfully treated 
by fixation with cable wires and cerclage wire  at the time of hip 
prosthesis implantation during the second stage; no sciatic nerve palsy. 
Charfenberger et al. 23 Articulating spacer after Periprosthetic hip 
infection and show the Harris hip score was 40 before and became 62.3 
after surgery and show a mechanical compilations of dislocation (1) 
and periprosthetic fracture (2) followed over 13.2 months (2.5 -50.5 
months) [22].  Articulating spacer after Periprosthetic hip infection and 
show the Harris hip score was 38(15.5-77.5) before and became 70(40-
100) after surgery and show a mechanical compilations of dislocation 
(2) (7%) and reinfection of 3(10.3%) followed over 47months (24 
months) [23]. Articulating spacer after Periprosthetic hip infection 
and show the Harris hip score was 34 before and became 56 after 
surgery and show a mechanical compilations of dislocation (5) (10.4%) 
and reinfection of 3(6%) followed over 43months (24 -63 months). 
Articulating spacer after Periprosthetic hip infection and show the 
Harris hip score was 11 before and became 67 after surgery and show a 
mechanical compilations of dislocation 0 and no reinfection followed 
over 20months (7-65 months). 

Conclusions 
The first stage in two-stage treatment of infected total hip 

arthroplasty is functionally effective. Pain and walking are the most 
clinical variant which are significantly improved after first stage. 
Limb lengths are maintained, and the patient has minimal discomfort 

between stages. At the second- stage procedure, soft-tissue planes are 
easier to identify as joint range of motion is maintained. All patients 
stated they were satisfied with the outcome of the procedure. The 
selection of antibiotics in the first stage has the advantage to be change 
in the second stage if the organism changed or resisted. Patients with 
infected total hip arthroplasty need specialist advanced center for 
management and for researches. We recommend to do comparative 
study between handmade mobile spacer and girdle stone In first stage 
treatment of infected total hip regarding the functional outcome. We 
recommend to do comparative study between handmade mobile spacer 
and single stage after infected total hip regarding the reinfection rate. 
Long term follow-up after second stage to assess the reinfection rate 
after treatment with handmade spacer is recommended and to view the 
clinical outcome. In addition, this study should be the scope for others 
in the coming future.    

References
1. Murphy LB, Helmick CG, Schwartz TA, Renner JB, Tudor G, et al. (2010) One 

in four people may develop symptomatic hip osteoarthritis in his or her lifetime. 
Osteoarthritis Cartilage 18: 1372-1379.

2. Pulido L, Ghanem E, Joshi A, Purtill JJ, Parvizi J (2008) Periprosthetic joint 
infection: the incidence, timing, and predisposing factors. Clin Orthop Relat Res 
466: 1710-1715. 

3. Byrd JT (2013) Operative hip arthroscopy. (3rd edtn), Springer-Verlag, United 
States.

4. Azar FM, Canale ST, Beaty JH (2016) Campbell’s operative orthopaedics e-book. 
(13th edtn), Elsevier Health Sciences, Netherlands.

5. Hoppenfeld S, Buckley R (2012) Surgical exposures in orthopaedics: the anatomic 
approach. (4th edtn), Lippincott Williams & Wilkins, United States.

6. Onyemaechi N, Anyanwu E, Obikili E, Ekezie J (2014) Anatomical basis for 
surgical approaches to the hip. Ann Med Health Sci Res 4: 487-494. 

7. Siguier T, Siguier M, Brumpt B (2004) Mini-incision anterior approach does not 
increase dislocation rate: a study of 1037 total hip replacements. Clin Orthop Relat 
Res 426: 164-173.

8. Kalra KP, Lin KK, Bozic KJ, Ries MD (2010) Repeat 2-stage revision for recurrent 
infection of total hip arthroplasty. J Arthroplasty 25: 880-884. 

9. National Joint Registry (2017) National Joint Registry 14th Annual Report 2017, 
United Kingdom.

10. Yoo JJ, Kwon YS, Koo KH, Yoon KS, Kim YM, et al. (2009) One-stage cementless 
revision arthroplasty for infected hip replacements. Int Orthop 33: 1195-1201.

11. Salvati EA (1994) Diagnosis and management of the infected hip. Orthopedics 
17: 811-814.

12. Callaghan JJ, Katz RP, Johnston RC (1999) One-stage revision surgery of the 
infected hip: a minimum 10-year followup study. Clin Orthop Relat Res 369: 139-
143.

13. Hanssen AD, Rand JA (1998) Evaluation and treatment of infection site of a total 
hip or knee arthroplasty. J Bone Joint Surg Am 80: 910-922.

14. Anagnostakos K, Fürst O, Kelm J (2006) Antibiotic-impregnated PMMA hip 
spacers: current status. Acta Orthop 77: 628-637.

15. Koo KH, Yang JW, Cho SH, Song HR, Park HB, et al. (2001) Impregnation of 
vancomycin, gentamycin, and cefotaxime in the cement spacer for two-stage 
cementless reconstruction in infected total hip arthroplasty. J Arthroplasty 16: 
882-892.

16. Berry DJ, Chandler HP, Reilly DT (1991) The use of bone allografts intwo-stage 
reconstructionafterfailure ofhip replacement due to infection. J Bone Joint Surg Am 
73: 1460-1468.

17. Hsieh PH, Shih CH, Chang YH, Lee MD, Shih HN, et al. (2004) Two-stagerevis
ionhiparthroplastyforinfection:comparison between the interim use of antibiotic-
loaded cement beads and a spacer prosthesis. J Bone Joint Surg Am 86: 1989-1997.

18. Haddad FS, Masri BA, Garbuz DS, Duncan CP (1999) The treatment of the 
infected hip replacement. Clin Orthop Relat Res 369: 144-156.

https://doi.org/10.47275/0032-745X-261
https://www.sciencedirect.com/science/article/pii/S106345841000275X
https://www.sciencedirect.com/science/article/pii/S106345841000275X
https://www.sciencedirect.com/science/article/pii/S106345841000275X
https://link.springer.com/article/10.1007/s11999-008-0209-4
https://link.springer.com/article/10.1007/s11999-008-0209-4
https://link.springer.com/article/10.1007/s11999-008-0209-4
https://www.springer.com/gp/book/9781441979247
https://www.springer.com/gp/book/9781441979247
https://books.google.co.in/books?hl=en&lr=&id=UR5uDQAAQBAJ&oi=fnd&pg=PP1&dq=Campbell%27s+Operative+Orthopaedics+&ots=l6qtViDlQ1&sig=5wVIZ7QAWCUBOv2Ug45kS_44FRs&redir_esc=y#v=onepage&q=Campbell's Operative Orthopaedics&f=false
https://books.google.co.in/books?hl=en&lr=&id=UR5uDQAAQBAJ&oi=fnd&pg=PP1&dq=Campbell%27s+Operative+Orthopaedics+&ots=l6qtViDlQ1&sig=5wVIZ7QAWCUBOv2Ug45kS_44FRs&redir_esc=y#v=onepage&q=Campbell's Operative Orthopaedics&f=false
https://books.google.co.in/books?hl=en&lr=&id=LBCifwZJ5B8C&oi=fnd&pg=PT29&dq=Surgical+exposures+in+orthopaedics:+the+anatomic+approach&ots=5alvnHiofH&sig=xtLivTK_DMumtnr8h4EYl1wHWgU&redir_esc=y#v=onepage&q=Surgical exposures in orthopaedics%3A the anatomic approach&f=false
https://books.google.co.in/books?hl=en&lr=&id=LBCifwZJ5B8C&oi=fnd&pg=PT29&dq=Surgical+exposures+in+orthopaedics:+the+anatomic+approach&ots=5alvnHiofH&sig=xtLivTK_DMumtnr8h4EYl1wHWgU&redir_esc=y#v=onepage&q=Surgical exposures in orthopaedics%3A the anatomic approach&f=false
https://www.ajol.info/index.php/amhsr/article/view/112384
https://www.ajol.info/index.php/amhsr/article/view/112384
https://journals.lww.com/clinorthop/Fulltext/2004/09000/Mini_incision_Anterior_Approach_Does_Not_Increase.27.aspx
https://journals.lww.com/clinorthop/Fulltext/2004/09000/Mini_incision_Anterior_Approach_Does_Not_Increase.27.aspx
https://journals.lww.com/clinorthop/Fulltext/2004/09000/Mini_incision_Anterior_Approach_Does_Not_Increase.27.aspx
file:///D:/Works/My%20Works/Arun/Journals/LPMA/LPMA%20Vol%20106/LPMA%20Vol%20106.6/LPMA%20106.6_AI/sciencedirect.com/science/article/pii/S0883540309005798
file:///D:/Works/My%20Works/Arun/Journals/LPMA/LPMA%20Vol%20106/LPMA%20Vol%20106.6/LPMA%20106.6_AI/sciencedirect.com/science/article/pii/S0883540309005798
https://www.hqip.org.uk/resource/national-joint-registry-14th-annual-report-2017/#.XrJgw6gzZPY
https://www.hqip.org.uk/resource/national-joint-registry-14th-annual-report-2017/#.XrJgw6gzZPY
https://link.springer.com/article/10.1007/s00264-008-0640-x
https://link.springer.com/article/10.1007/s00264-008-0640-x
https://www.healio.com/orthopedics/journals/ortho/1994-9-17-9/%7B2f25a0f9-6938-466a-bd40-149e3b63b1a2%7D/diagnosis-and-management-of-the-infected-hip
https://www.healio.com/orthopedics/journals/ortho/1994-9-17-9/%7B2f25a0f9-6938-466a-bd40-149e3b63b1a2%7D/diagnosis-and-management-of-the-infected-hip
https://journals.lww.com/clinorthop/Fulltext/1999/12000/One_Stage_Revision_Surgery_of_the_Infected_Hip__A.14.aspx
https://journals.lww.com/clinorthop/Fulltext/1999/12000/One_Stage_Revision_Surgery_of_the_Infected_Hip__A.14.aspx
https://journals.lww.com/clinorthop/Fulltext/1999/12000/One_Stage_Revision_Surgery_of_the_Infected_Hip__A.14.aspx
https://search.proquest.com/openview/7b9bdc3b351ab131619b79609c3f13ba/1?pq-origsite=gscholar&cbl=289
https://search.proquest.com/openview/7b9bdc3b351ab131619b79609c3f13ba/1?pq-origsite=gscholar&cbl=289
https://www.tandfonline.com/doi/full/10.1080/17453670610012719
https://www.tandfonline.com/doi/full/10.1080/17453670610012719
https://www.sciencedirect.com/science/article/pii/S088354030194330X
https://www.sciencedirect.com/science/article/pii/S088354030194330X
https://www.sciencedirect.com/science/article/pii/S088354030194330X
https://www.sciencedirect.com/science/article/pii/S088354030194330X
https://europepmc.org/article/med/1748695
https://europepmc.org/article/med/1748695
https://europepmc.org/article/med/1748695
https://journals.lww.com/jbjsjournal/Abstract/2004/09000/Two_Stage_Revision_Hip_Arthroplasty_for_Infection_.18.aspx
https://journals.lww.com/jbjsjournal/Abstract/2004/09000/Two_Stage_Revision_Hip_Arthroplasty_for_Infection_.18.aspx
https://journals.lww.com/jbjsjournal/Abstract/2004/09000/Two_Stage_Revision_Hip_Arthroplasty_for_Infection_.18.aspx
https://journals.lww.com/clinorthop/Fulltext/1999/12000/The_Treatment_of_the_Infected_Hip_Replacement__The.15.aspx
https://journals.lww.com/clinorthop/Fulltext/1999/12000/The_Treatment_of_the_Infected_Hip_Replacement__The.15.aspx


Citation: Ismail BM, Salal MH (2020) Clinical Outcome of First Stage in Two Stages Treatment of Cementless Chronic Infected THA. Prensa Med Argent, 
Volume 106:6. 261. DOI: https://doi.org/10.47275/0032-745X-261.

Pages: 7-7Prensa Med Argent, Volume 106:6

19. Jahoda D, Sosna A, Landor I, Vavrik P, Pokorny D (2003) Canulated spacer 
in the treatment of deep infection of total hip arthroplasty using a two-stage 
reimplantation. Oper Orthop Traumatol 1: 57-69.

20. Anagnostakos K, Jung J, Schmid NV, Schmitt E, Kelm J (2009) Mechanical 
complications and reconstruction strategies at the site of hip spacer implantation. 
Int J Med Sci 6: 274-279.

21. Masri BA, Panagiotopoulos KP, Greidanus NV, Garbuz DS, Duncan CP (2007) 

Cementless two-stage exchange arthroplasty for infection after total hip 
arthroplasty. J Arthroplasty 22: 72-78.

22. Younger AS, Duncan CP, Masri BA, McGraw RW (1997) The outcome of two-
stage arthroplasty using a custom-made interval spacer to treat the infected hip. J 
Arthroplasty 12: 615-623.

23. Leunig M, Chosa E, Speck M, Ganz R (1998) A cement spacer for two-stage 
revision of infected implants of the hip joint. Int Orthop 22: 209-214.

https://doi.org/10.47275/0032-745X-261
https://elibrary.ru/item.asp?id=5081867
https://elibrary.ru/item.asp?id=5081867
https://elibrary.ru/item.asp?id=5081867
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2755124/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2755124/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2755124/
file:///D:/Works/My%20Works/Arun/Journals/LPMA/LPMA%20Vol%20106/LPMA%20Vol%20106.6/LPMA%20106.6_AI/sciencedirect.com/science/article/pii/S0883540306002555
file:///D:/Works/My%20Works/Arun/Journals/LPMA/LPMA%20Vol%20106/LPMA%20Vol%20106.6/LPMA%20106.6_AI/sciencedirect.com/science/article/pii/S0883540306002555
file:///D:/Works/My%20Works/Arun/Journals/LPMA/LPMA%20Vol%20106/LPMA%20Vol%20106.6/LPMA%20106.6_AI/sciencedirect.com/science/article/pii/S0883540306002555
https://www.sciencedirect.com/science/article/pii/S0883540397901339
https://www.sciencedirect.com/science/article/pii/S0883540397901339
https://www.sciencedirect.com/science/article/pii/S0883540397901339
https://link.springer.com/article/10.1007/s002640050244
https://link.springer.com/article/10.1007/s002640050244

	Title
	Abstract 

