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 تمدن خيتار با خود عفونت با نبرد .ماست خود يها يدرك كم و ها نادانسته به بردني پ» دانش «معبر به ورودي برا گام نياول
، خود شمندرار اتيكشف با ستريو نگيفلم ز،يو سمل پيليف پاستور، چوني شروانيپ گذشته قرن چند در. است بوده نيهمĤگي بشر

  .ايجاد كردند عفونت با مبارزه و طبابتدر  تحولي
 ارتوپدها زمينه اين در .بناميم گذارد يم عمل اطاق به پا كهي جراح هر دلهره نيبزرگتر را عفونت از ترس اگر ستين زيآم اغراق
 شامل كهي پزشك ليمسا از ك يهري برا كه دانيم مي همه را اين .دارند را دغدغه يشترينب مفصل تعويض هنگام در بخصوص
 وجود مبتني بر شواهد يها پژوهشدر جايي كه . ندارد وجودمبتني بر شواهد  يكاف اطلاعات شود يم زيني نوعمص مفصل عفونت
 ديبا مطلب آن نخبگاني آرا اجماع از نباشدي كاف اطلاعات كه يزمان در و نمود يگذار هيپا آن اساس بربايستي  را عمل يمبنا دارند
  . گرفت كمك
 در عفونت زمينه در نخبگان و پژوهشگران از نفر 400 با مراوده و مكاتبه ماه 10 دنبال بهي زيپرو جواد دكتري والا همت با

 ،افراد آن تك تك توسط يمصنوع مفاصل عفونت زمينه در يعلم سند 3500 حدود كردن رو رويز با و كشور 52 از يآرتروپلاست
 ييها سئوال دهيچك. گرديد اجرا نفر 400 شركت با ايلادلفيف دري مصنوع مفاصل عفونت با رابطهدر رأيي  يا هم» آراء تجمع «طرح
 نيب يها بحثاز طريق  زين انهيرا قيطر از و كردهي آور جمع يعلم اسناد آنها مورد در ماه 10  به مدتافراد هرا ك عممتن و سهل
 در و يدرس آرا تجمع به وزهر سه فشرده جلسات در اًمجدد ،بودند شدهي ريگ يرأ وتحليل » سئوال هر بررسي موظف «يها گروه

  . است دهيگرد ارائه يارتوپد علم و اتيادب خيتار به نانياطم قابل مرجع عنوان بهي ا صفحه صد چند  مجموعه
 يشاهچراغغلامحسين  دكتر  ويمرتضوسيد محمدجواد  دكتر زاده، نيحسسيد حميدرضا  دكتر ،يقضاومحمدتقي  دكترآقايان 

آيدين پور، دكتر  جاني همچنين آقايان دكتر پويا علي. نمودند شركتي علم حماسه نيا در رانياانجمن جراحان ارتوپدي  از
  . و دكتر محمد رسولي از همكاران ايراني حاضر در اين جلسه بودندپور  اسلام

م جراحي متخصصين محتر استفاده و ديد معرض در را ارزنده سند اين از ييها بخش شماره هر در رانياي ارتوپد انجمن مجله
 .داد خواهد قرار يعفون نيمتخصص و يارتوپد
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: اولقسمت  
خطر عفونت به دنبال آرتروپلاستي است؟ نقش پوست بيمار تا چه حد است؟معرض چه كسي بيشتر در     
 
Question 1A: What are the significant risk factors for 
development of surgical site infection (SSI) or 
periprosthetic joint infection (PJI) after elective total 
joint arthroplasty (TJA)? 
 
Consensus: Active infection of the arthritic joint (septic 
arthritis), presence of septicemia, and/or presence of 
active local cutaneous, subcutaneous, or deep tissue 
infection are all significant risk factors predisposing 
patients to SSI or PJI and are contraindication to 
undertaking elective TJA. 
Delegate Vote:  Agree: 99%, Disagree: 0%, Abstain: 1% 
(Strong Consensus) 
 
Question 1B: What are the potential risk factors for 
development of SSI or PJI after elective TJA? 
 
Consensus: The risk factors for SSI or PJI include 
history of previous surgery, poorly controlled diabetes 
mellitus (glucose> 200 mg/L or HbA1C>7%), 
malnutrition, morbid obesity (BMI>40 Kg/m2), active 
liver disease, chronic renal disease, excessive smoking 
(>one pack per day), excessive alcohol consumption (>40 
units per week), intravenous drug abuse, recent 
hospitalization, extended stay in a rehabilitation facility, 
male gender, diagnosis of post-traumatic arthritis, 
inflammatory arthropathy, prior surgical procedure in the 
affected joint, and severe immunodeficiency. 
 
Delegate Vote:  Agree: 94%, Disagree: 4%, Abstain: 2% 
(Strong Consensus) 
 
Justification: 
Active Infection of Joint, Bloodstream, or Local Tissue 
The presence of active infection in an arthritic joint has 
been shown to lead to significantly higher rates of PJI 
after TJA.1,2 There are also a number of longitudinal 
studies and case reports which indicate that the presence 
of active systemic or local tissue infection may result in 
hematogenous or direct seeding of the implant following 
TJA.3-9 Thus, elective arthroplasty should be delayed in 
patients with active infection until they are adequately 
treated and infections are confirmed to be eradicated.  
History of Previous Surgery 
The local wound environment may be compromised in 
patients who have undergone previous operative 
procedures, which may contribute to the development of 
an SSI or PJI following TJA.10 Peersman et al. matched 
infected and non-infected patients who underwent total 
knee arthroplasty (TKA) and reported that a history of 
prior open surgical procedures was a significant risk 
factor (p<0.0001) for developing PJI following TKA.11 
Although not much literature has been presented 
correlating history of prior surgery and development of 

PJI, we recommend that a patient’s previous surgical 
history be documented, along with proper evaluation of 
the local wound environment. An appropriate infection 
workup, as discussed elsewhere in this document, should 
be undertaken in all patients who have had previous 
surgery at the site of an upcoming arthroplasty. This will 
allow for any necessary modification of the operative 
approach and technique to minimize risk of developing 
infection.10 
 
Uncontrolled Hyperglycemia 
Numerous studies and meta-analyses indicate that 
preoperative uncontrolled glucose levels (fasting 
glucose>180 mg/dL or 10 mmol/L) are associated with 
increased postoperative complications and adverse 
outcomes.12-14 Although less work has been dedicated to 
the investigation of postoperative glucose control in the 
arthroplasty literature, there is a suggestion from general 
surgery that early postoperative hyperglycemia results in 
a higher rate of SSI.15 Therefore, efforts should be made 
to maintain adequately-controlled glucose levels during 
the entire perioperative time period. Less work has been 
definitive in elucidating the role of hemoglobin A1C 
(HbA1C) in predicting joint infection.16,17 While the 
optimal HbA1C level at which TJA risks become 
excessive has not been established, we recommend 
attempts to pre-operatively optimize diabetic control and 
would carefully consider offering elective arthroplasty to 
patients in whom the fasting glucose level is >200 mg/dl 
(10 mmol/L) and HbA1C>7%. 
Further research is needed to evaluate whether patients 
who are to undergo elective orthopaedic surgery should 
have routine screening for diabetes and hyperglycemia, 
as has been done for patients who are to have 
cardiothoracic surgery.  
Malnutrition 
Malnutrition has been shown to result in a number of 
adverse outcomes following TJA, including poor wound 
healing, longer hospital length of stay, longer anesthesia 
and surgical time, and persistent wound drainage with 
increased susceptibility to infections.18-21 Studies have 
reported on the various preoperative tests that may be 
used to screen patients for malnutrition.18,21,22 Measures 
of malnutrition have varied and include transferrin, total 
lymphocyte count, total albumin, and prealbumin. 
Currently, parameters to evaluate nutritional status 
include serum albumin (normal 3.5-5.0 g/dL), serum 
transferrin (normal 204-360 mg/dL), serum prealbumin 
(normal 15-35 mg/dL), and total serum lymphocyte count 
(800-2000/mm3). Due to the correlation between 
nutritional status and postoperative recovery, patients 
suspected of having malnutrition should have their 
nutritional status checked prior to elective arthroplasty.23 
While the optimal method for correction of malnutrition
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preoperatively is unknown, options to do so include 
administration of high protein supplements, vitamin and 
mineral supplementation,24  increased consumption of 
calories, early mobilization, and physiotherapy.22 
 
Morbid Obesity 
Recent data from the 2010 Centers for Disease Control 
(CDC) indicate that more than one-third of Americans, or 
more than 60 million adults aged 20 years or older, are 
classified as obese (body mass index (BMI)≥30.0 
kg/m2).25 A number of studies have demonstrated that 
patients with obesity are at increased risk of poor wound 
healing and PJI.26-29 The reason for this increased risk 
may be related to an increase in operative time, greater 
need for allogenic blood transfusion, and the presence of 
other comorbidities, including diabetes.27,29-31 The 
decision to perform elective arthroplasty in morbidly 
obese patients with BMI≥40.0 kg/m2, should be weighed 
only after careful consideration of the increased risk of 
complications including infection. The risk-benefit must 
be carefully considered and appropriate informed 
consent/informed choice is paramount as postoperative 
complications are higher in this patient group.32 It is 
important to add that obese patients undergoing surgical 
procedures are at increased risk of underdosed 
prophylactic antibiotics33 and the dose of antibiotic 
should be accordingly adjusted, as discussed elsewhere in 
this document.  
 
Smoking 
Smoking is associated with postoperative morbidity and 
mortality.34 A meta-analysis of 6 randomized trials found 
that discontinuing smoking prior to surgery led to a 
decreased risk of total postoperative complications 
(relative risk (RR)=0.76, 95% confidence interval 
(CI)=0.69-0.84) .35 The same meta-analysis also pooled 
data from 15 observational studies and found that 
smoking cessation led to fewer wound healing 
complications (RR=0.73, CI=0.61-0.87).35 Singh et al. 
found that current smokers undergoing TJA were more 
likely to have SSI, whereas prior smokers were not 
associated with as high a risk for developing wound 
infection.34 Longer periods of smoking cessation prior to 
surgery have been found to be associated with lower rates 
of postoperative complications.35-38 Furthermore, in a 
study of patients undergoing primary total hip 
arthroplasty (THA), postoperative complications were 
significantly higher for those who were heavy tobacco 
users (>1 pack/day or 25 cigarettes).39 In the preoperative 
period it is important to evaluate for tobacco use and 
offer strategies to quit smoking in order to reduce 
postoperative wound complications and lower the risk for 
SSI and PJI. Studies from orthopaedic and non-
orthopaedic fields suggest that smoking intervention 
programs, even when instituted 4-6 weeks prior to 
elective surgery, may diminish the risk of infectious and 
wound-healing complications.40 
 

Alcohol Consumption 
Patients who consume alcohol on a frequent basis may 
have a significantly increased risk for postoperative 
complications after arthroplasty.41 Using the Alcohol Use 
Disorders Identification Test-Consumption questionnaire 
on 9,176 male United States veterans who underwent 
major non-cardiac surgery, Bradley et al. determined that 
the incidence of SSI and other postoperative infections 
was significantly associated with excessive alcohol use.42 
The optimal period of cessation of alcohol consumption 
is unknown for arthroplasty patients, but at least 4 weeks 
of abstinence may be necessary to reverse physiologic 
abnormalities that place patients at increased risk of 
postoperative morbidity.43 The preoperative period serves 
as an opportunity to identify patients who abuse alcohol. 
Although the benefit of directed alcohol cessation 
programs before surgery is not well established in the 
literature, it is reasonable to expect patients to reduce 
alcohol consumption prior to surgery (for non-dependent 
patients) and to delay elective arthroplasty in alcoholic 
patients until the issue has been addressed.  
 
Active Renal Disease 
Few studies have explored the complications associated 
with active renal disease in TJA patients. Sunday et al. 
reported on the complications of TJA in patients with 
end-stage renal disease on hemodialysis. The authors 
determined that primary and revision surgeries in this 
specific cohort were associated with a high rate of 
complications and death; 29% of patients died from in-
hospital complications and 2 patients had overwhelming 
sepsis (14.5%).44 These data were supported by 
Lieberman et al., who also reported a high rate of 
complications (81%), including a deep infection rate of 
19% in patients with chronic renal failure.45 Sakalkale et 
al. found that patients with end-stage renal failure had a 
high mortality and complication rate of 58%, with a deep 
infection rate of 13%.46 Overall the risk of developing 
postoperative infection after TJA is significantly higher 
in patients with chronic renal failure, especially in those 
on hemodialysis.  
 
Active Liver Disease 
Several studies explored TJA in patients with either 
active symptomatic or asymptomatic liver disease. In a 
matched study of patients undergoing TJA, Pour et al. 
found that compared to a control group, patients with 
asymptomatic hepatitis C had a higher rate of surgical 
complications, including more wound complications.47 
While the underlying mechanism for increased 
complications is unknown, even patients with 
asymptomatic hepatitis should be made aware of the 
potential for higher rates of complications after elective 
TJA. Hsieh et al. determined that in patients with 
advanced cirrhosis undergoing TJA, there was a higher 
rate of complications and especially infectious failures, 
with a prosthesis survival of 77.8% after 5 years.48 On 
the other hand, Cohen et al. report that even in cirrhotic 
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patients, elective TJA could be safely performed with no 
increase in adverse outcomes.49 Thus far, routine testing 
for liver disease preoperatively in patients undergoing 
elective TJA with no prior history or signs on 
examination has not been proven to be beneficial. 
 
Immunosuppression 
While an association between immunosuppression and an 
increased incidence of SSI is debated, many surgeons 
believe that patients with immunosuppression are at an 
increased risk of PJI. Examples of immunosuppressive 
agents include glucocorticoids such as prednisone, 
cytostatics including cyclophosphamide and methotrexate, 
drugs that act on immunophilins such as tacrolimus, and 
others agents such as interferons and tumor necrosis 
factor (TNF)-α inhibiting agents. Berbari et al. created a 
risk stratification model for SSI and PJI and determined 
that immunosuppression was a significant risk factor 
(hazard ratio=1.96, 95% CI=1.37-2.82) for PJI.50 In 
addition, Peersman et al. found that immunosuppressive 
therapy was a significant predisposing factor for SSI.11 In 
patients who have undergone organ transplantation, and 
in particular liver transplant, several studies have 
reported an increased risk for osteoporotic fractures and 
osteonecrosis with concurrent immunosuppressive 
therapy51,52 However, immunosuppression and 
simultaneous poor bone quality has led to conflicting 
opinions surrounding the actual risk for postoperative 
infection.53 Part of the difficulty in assessing the risk of 
immunosuppression on PJI is the current variability in 
defining immunosuppression. Further work will be 
needed to delineate the true impact of 
immunosuppression on the development of SSI or PJI in 
patients undergoing elective arthroplasty. 
 
Intravenous Drug Abuse  
Patients with previous history of intravenous drug abuse 
(IVDA) and patients with painful joint arthrosis present a 
difficult treatment decision. Lehman et al. determined the 
rate of deep periprosthetic infection in patients with 
human immunodeficiency virus (HIV) or IVDA after 
TJA. Twenty-nine patients with HIV or a history of 
IVDA or both underwent TJA. Of 28 HIV-positive 
patients undergoing TJA, 4 (14%) developed infections. 
Two of 8 joint arthroplasties (25%) in the IVDA group 
developed an infection. Two of 5 joint arthroplasties 
(40%) with both IVDA and HIV developed a deep 
infection.54 These findings were supported by 
Habermann et al., who reported a septic postoperative 
complication rate of 28.6% among patients who had a 
history of intravenous drug abuse.55 Further work will be 
needed to determine the direct effects of intravenous drug 
abuse on the development of SSI or PJI. This workgroup 
is of the opinion that active IV drug abusers should not 
be offered elective joint arthroplasty. 
Human Immunodeficiency Virus Infection 
Recent drug therapies have dramatically improved the 
life expectancy of HIV-positive patients. HIV-positive 

patients demonstrate a widely varying progression to 
AIDS as reflected by the varying rate of decline in CD4 
cell counts. Patients with CD4 counts greater than 400 
cells/ml and with undetectable viral loads may be 
appropriate candidates for elective TJA, as the risk of 
subsequent SSI may be decreased. Habermann et al. 
reported no difference in functional outcome following 
TJA between patients with or without HIV.55 
Furthermore, Hicks et al. reported that while rates of 
deep joint sepsis after primary TJA in HIV-positive 
patients (18.7%) are higher than in normal populations, 
long-term survival with marked symptom relief is a 
reasonable expectation for a large proportion of HIV 
positive patients following TJA.56 It is our 
recommendation that in patients with HIV, orthopaedic 
surgeons work closely with infectious disease specialists 
in monitoring CD4 counts and viral loads and that 
decisions to undertake TJA be made on an individual 
basis. 
Hospital Admission or Extended Rehabilitation Stay 
Lee et al. reviewed 169 SSIs in elderly patients who had 
undergone orthopaedic surgery and compared them to 
171 matched controls. Admission from a healthcare 
facility was independently associated with a greater risk 
of infection (odds ratio=4.35; 95% CI=1.64 – 11.11).57 
 
Other Risk Factors 
It appears that based on numerous studies, male patients 
are more likely to develop SSI/PJI. In addition, 
preoperative diagnosis of post-traumatic arthritis with or 
without prior surgery has also been found to be a risk 
factor for PJI.58-60  
 
Disclaimer: Although elective arthroplasty needs to be 
withheld for some patients at extreme risk of SSI/PJI, 
there is inadequate evidence in the literature as to what 
the exact threshold for making this decision should be. 
The disability imposed by the degenerative disease needs 
to be weighed against the potential for development of 
PJI. Some authorities have attempted to provide a 
mathematical model that may improve our decision 
making for subjecting a patient to elective arthroplasty. 
Dr. Charles Lautenbach has created a scoring system that 
takes into consideration pain and loss of function and 
factors predisposing to morbidity and mortality to 
generate a score that allows surgeons to objectively 
determine the justification for surgery, even in the face of 
high risk of morbidity and mortality. A description of the 
Lautenbach Estimate of the Indication and Contra-
indication for Arthroplasty score can be found at 
www.boneinfection.co.za. 
 
Question 2: What is the role of oral hygiene for 
patients undergoing an elective arthroplasty? 
Consensus: All patients undergoing elective arthroplasty 
should be screened for evidence of active infection. This 
may be performed by administration of a questionnaire or 
dental examination. 
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Delegate Vote:  Agree: 80%, Disagree: 18%, Abstain: 
2% (Strong Consensus) 
 
Justification: It has been well established that 
hematogenous seeding from a remote source of infection 
can lead to PJI, even years after TJA. Several sources, 
including data from the CDC National Health and Nutrition 
Examination Survey, have brought to light the relatively 
high prevalence of periodontal disease, especially in the 
elderly.61 Dental infections can serve as a potentially 
dangerous harbor of bacteria and some studies show these 
bacteria to be microbiologically indistinguishable from 
pathogens found at sites of PJI.62 Nonetheless, there is much 
debate regarding the use of active preoperative screening 
and treatment of dental pathology to ensure adequate oral 
hygiene and prevent postoperative bacteremia or PJI in all 
patients undergoing TJA. 
One study by Barrington et al. determined that in 100 
consecutive TJA patients, preoperative dental clearance 
revealed a 23% incidence of dental pathology, yet no 
patients in their cohort went on to develop a SSI or PJI.63 
Several authors have noted that only a small percentage 
of joint infections can be accurately attributed to dental 
pathogens or procedures. Laporte et al. retrospectively 
reviewed 2,973 patients and of 52 patients with late 
infections, only 3 were strongly associated with a dental 
procedure.64 The incidence of late hematogenous 
infection in TJA has been quoted as between <0.01% and 
0.6% with organisms from a dental source involved in 
between 0.04% and 0.07%.65 
Currently, there are no official recommendations from 
the American Academy of Orthopaedic Surgeons 
regarding dental clearance prior to TJA to prevent PJI.66 
However, excluding evidence of ongoing oral sepsis or 
severely poor hygiene, there is little justification for 
routinely screening and treating all patients for dental 
abnormalities. Nevertheless, signs and symptoms of 
active dental infection should be sought prior to 
subjecting a patient to elective arthroplasty. 
A recent prospective study by Tokarski et al. found that 
administration of a short questionnaire to patients could 
identify risk factors for active dental disease.60 In their study, 
risk factors for failed dental clearance or active dental 
disease included tobacco use, poor flossing habits, history of 
one or more tooth extractions, older age, narcotic use, and 
lack of a dentist visit within 12 months prior to taking the 
survey. The study found that patients who had 4 of the 6 
identified risk factors had a 4-fold increased incidence of 
failing dental clearance. Based on their study, it appears that 
selective dental clearance based on patient risk stratification 
may be a reasonable approach. 
 
Question 3A: What should the process be for 
methicillin-resistant Staphylococcus aureus (MRSA) and 
methicillin-sensitive Staphylococcus aureus (MSSA) 
screening?  
Consensus: While this workgroup does NOT recommend 
universal screening and decolonization of all patients 
undergoing joint arthroplasty, it accepts that preoperative 

screening for Staphylococcus aureus (MSSA and MRSA) 
and decolonization decreases the rate of SSI and the incidence 
of staphylococcal and nonstaphylococcal infections.  
Delegate Vote:  Agree: 85%, Disagree: 11%, Abstain: 
4% (Strong Consensus) 
 
Question 3B: What should the treatment regimen be for 
MRSA and methicillin-sensitive MSSA decolonization? 
 
Consensus: Short-term nasal application of mupirocin is 
the most accepted current method of decolonization for 
MRSA and/or MSSA. 
 
Delegate Vote:  Agree: 80%, Disagree: 11%, Abstain: 
9% (Strong Consensus) 
 
Justification: Extensive literature consistently documents 
that the carriage of Staphylococcus aureus in patients’ 
anterior nares may be an important reservoir for bacteria and 
can serve as a potential source of hospital-acquired and post-
surgical infections.67 Nasal colonization rates of S. aureus 
have been extensively studied in patients, hospital staff, and 
the general population.68,69 Kalmeijer et al. determined that 
high-level nasal carriage of S. aureus was the most 
important and only significant independent risk factor for 
developing SSI with S. aureus.70 Many prospective studies 
and systematic reviews done in the orthopaedic and general 
surgery population indicate that the number of SSIs with S. 
aureus can be reduced through rapid screening and 
decolonization of nasal carriers of S. aureus on 
admission.71,72 Skin decolonization prior to surgery has long 
been the subject of much debate, with a variety of methods 
proposed for the eradication process. Mupirocin nasal 
ointment has been widely accepted for reducing nasal 
carriage loads for MRSA, yet long-term use of this agent 
has been shown to lead to development of bacterial 
resistance.67,73,74 Other methods of decolonization include 
photodisinfection therapy, total body chlorhexidine 
gluconate showers and wipes preoperatively, and iodine-
based solutions applied hours before surgery. Chlorhexidine 
gluconate wipes (2%) eliminate the need to bathe just before 
surgery and have started to gain popularity and prominence 
in the orthopaedic literature.75  
 
Question 4: Should healthcare workers be screened 
for MRSA and MSSA? 
Consensus: No. Routine MRSA and MSSA screening is 
not warranted for healthcare workers. MRSA/MSSA 
screening should be reserved for workers with symptoms 
associated with bacterial infections. 
Delegate Vote:  Agree: 82%, Disagree: 15%, Abstain: 
3% (Strong Consensus).  
 
Justification: There is ongoing controversy regarding the 
role of healthcare workers in the transmission of MRSA. 
Symptomatic MRSA infections among healthcare workers 
have been described.76-78 Controversy exists as to the true 
benefit of screening all healthcare workers. The Dutch 
Working Party for Infection recommends screening 
healthcare workers after exposure to MRSA-positive 
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patients; however, German and North American79-81 
specialist associations are against such screening. Opponents 
of MRSA screening indicate a risk of stigmatization of those 
affected, potential exposure to toxic decolonization 
procedures, and high costs associated with such screening.82 
Therefore selective, rather than universal, screening of 
symptomatic healthcare workers is advised.83 
 
Question 5: What is the role of routine urine screening 
in patients undergoing an elective arthroplasty? 
Consensus: Routine urine screening is NOT warranted 
for patients undergoing elective arthroplasty. Urine 
screening prior to elective arthroplasty should be 
reserved for patients with a present history or symptoms 
of a urinary tract infection (UTI). 
 
Delegate Vote:  Agree: 74%, Disagree: 24%, Abstain: 
2% (Strong Consensus) 
 
Justification: UTIs have the potential to cause bacteremia 
and post-surgical wound infections, particularly in patients 
receiving an elective arthroplasty. Patients with a positive 
urinalysis and/or urine culture are generally treated with 
antibiotics prior to elective surgery. However, it is unclear 
whether a positive preoperative urinalysis and culture with 
subsequent antibiotic treatment influences the incidence of 
post-surgical infection. One study in the arthroplasty 
literature found no significant association between 
perioperative UTI and deep infection after arthroplasty.84 
Another study found that patients with asymptomatic UTI 
detected by positive urinalysis and urine culture had an 
increased risk of wound infection postoperatively, despite 
treatment.85 A cost-effectiveness analysis estimated that 
with routine urine screening, 4.58 wound infections in non-
prosthetic knee operations may be prevented annually, but 
that it would come at a cost of $1,500,000 per wound 
infection prevented.86 Currently, there are no cost-
effectiveness analyses or official treatment guidelines from 
organizations such as the Infectious Diseases Society of 
America regarding routine urine screening and antibiotic 
treatment for all patients undergoing TJA.87,88 Still, it is 
reasonable to reserve such a preoperative workup for only 
those patients with a known history of recurrent urinary 
infection or for those with evidence of ongoing urinary 
symptoms suspicious for infection. 
 
Question 6: Should disease-modifying agents be 
stopped prior to elective TJA?  
Consensus: Yes. Disease-modifying agents should be 
stopped prior to elective TJA. The timing of drug 
discontinuation should be based on the specific 
medication and the individual patient. The cessation of 
immunosuppressant medications should be performed in 
consultation and under the direction of the treating 
physician. 
Delegate Vote:  Agree: 92%, Disagree: 5%, Abstain: 
3%(Strong Consensus) 
 
Justification: According to a large review of patients in 
a Medicare database, patients with rheumatoid disease 
(RA) have been found to be at higher risk of PJI.89 The 

infection rate among RA patients undergoing TKA is 1.6 
times greater than in patients undergoing the same 
procedure for osteoarthritis.90 Patients with RA may have 
a higher risk of infection due to immunosuppressive 
therapy including corticosteroids such as prednisone, and 
disease-modifying anti-rheumatic drugs (DMARDs) such 
as methotrexate.91,92 High doses of corticosteroids and 
TNF-α-blocker therapy within one year of surgery was 
shown to increase the risk of subsequent infection.93,94 
Two studies, one of which was a prospective, 
randomized controlled trial, failed to show a difference in 
wound complications and infection rates among TJA 
patients who continued versus those who discontinued 
methotrexate prior to their surgery.95,96 On the other hand, 
two other studies, one of which was a prospective non-
randomized study, showed an increased rate of SSI and 
PJI in patients who continued their disease-modifying 
agents prior to TJA.94,97 We recommend that the 
management of DMARDs should be based on the drug 
half-life. The Canadian Rheumatology Association 
recommended that these drugs should be stopped prior to 
surgery for as long as 3 to 5 times the half-life of each 
individual drug that may last from 0 days to 3 months.98 
It is important to note that corticosteroids should not be 
abruptly stopped due to the risk of inducing cortisol 
deficiency from hypothalamic-pituitary-adrenal axis 
suppression. The cessation of immunosuppressant 
medications should be performed in consultation and 
under the direction of the treating physician. 
 
Question 7: In patients with prior septic arthritis 
what strategies should be undertaken to minimize the 
risk of subsequent PJI? 
Consensus: ALL patients with prior septic arthritis 
should undergo evaluation by serology and aspiration of 
the joint whenever possible, prior to arthroplasty. 
 
Delegate Vote:  Agree: 84%, Disagree: 14%, Abstain: 
2% (Strong Consensus) 
 
Consensus: While the optimal timing for performing 
elective arthroplasty in a patient with prior septic 
arthroplasty needs further research, surgeons should 
ensure that no evidence of active infection exists by 
taking intraoperative cultures. 
 
Delegate Vote:  Agree: 85%, Disagree: 14%, Abstain: 
1% (Strong Consensus). 
Consensus: During arthroplasty, if cement is utilized, 
antibiotics should be added. 
 
Delegate Vote:  Agree: 90%, Disagree: 5%, Abstain: 5% 
(Strong Consensus) 
 
Consensus: If intraoperative cultures are found to be 
positive, extended intravenous antibiotics should be 
appropriately administered with input from infectious 
disease specialists. 
 
Delegate Vote:  Agree: 93%, Disagree: 5%, Abstain: 2% 
(Strong Consensus) 
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Justification: Septic arthritis can lead to accelerated 
destruction of the articular cartilage and result in end-stage 
arthritis. Staphylococci most commonly cause bacterial 
infection of the joint, with S. aureus shown to be the 
primary infecting pathogen in several case series from the 
United Kingdom, France, and Australia.99-101 Inflammatory 
markers such as erythrocyte sedimentation rate (ESR) and 
C-reactive protein (CRP) are commonly measured in the 
evaluation of patients with septic arthritis.102-104 The role of 
these markers in evaluating the eradication status of 
infection in patients with prior septic arthritis remains 
unknown. In some patients with previous septic arthritis, 
these serological markers were found to be normal. Thus, 
most patients with prior septic arthritis should undergo joint 
aspiration prior to elective arthroplasty. The samples should 
be sent for culture, white cell count, and neutrophil 
differential. Some authorities also measure the glucose level, 
procalcitonin level, and other parameters to determine if 
infection exists. The threshold level for any of the 
aforementioned parameters for diagnosis of persistent 

infection in these patients is not known, but based on the 
arthroplasty literature a cell count>3,000 cells/µl and a 
neutrophil differential>80% may be indicative of active 
infection.105,106 During elective arthroplasty, multiple 
samples for culture (3-5) should also be taken.106,107 If 
cement is being utilized, the surgeon should consider adding 
antibiotic with appropriate spectrum of activity to cover 
previously isolated pathogens. The dose of antibiotics added 
should be kept low to avoid weakening the mechanical 
strength of the cement. Patients with positive cultures should 
be treated with an appropriate antibiotic for an extended 
period of time following elective arthroplasty. Patients in 
whom synovial fluid analysis reveals elevated neutrophil 
percentage and/or white cell counts should have the cultures 
maintained for a prolonged period of time following surgery 
in the hope of isolating a possible infecting organism. 
Consideration should also be given for the use of molecular 
techniques (polymerase chain reaction or molecular marker 
measurements) in these patients. 

 

Medication Half Life Recommendation 

Nonsteroidal Anti-inflammatory Drugs 
(NSAIDs) 

2-17 hours Discontinue therapy within 1 week prior to surgery 

Methotrexate 
 
 

0.7 to 5.8 hours Discontinue therapy within 1 week prior to surgery 
Continue therapy 2 weeks after surgery 
(Patients with renal dysfunction, hold 2 weeks prior to 
surgery) 

Sulfasalazine 
Azathioprine 

5 hours 
7.6 hours 

Discontinue therapy prior to 1 week before surgery 

Leflunomide ~2 weeks Hold for 6 weeks prior to surgery 

Hydroxychloroqine  1-2 months Continue therapy up to and including the day of 
surgery 

Biological Response Modifiers 
Etanercept 
 
Infliximab 
 
Golimumab 
Tocilizumab 
Abatacept 
Adalimumab 
Certolizumab 
 
Rituximab 

 
4.3 days  

 
8-10  days 

 
 
 

12-14 days 
 

 
 

21 days 

 
Hold for at least 1.5 weeks prior to surgery 
 
Hold for 3 weeks prior to surgery 
 
 
 
Hold for 1 month prior to surgery 
 
 
 
Hold for 2 months prior to surgery 

Gout Agents 
Allopurinol 
Colchicine 
Probenecid 

 
1-2 hours 

26-32 hours 
26-32 hours 

 
 
Discontinue therapy within 1 week prior to surgery 



 درباره عفونت مفاصل مصنوعي »رأيي هم«المللي  ت بينمجموعه مقالات نشس     1392، بهار 2دوره يازدهم، شماره / مجله جراحي استخوان و مفاصل ايران

  

 

87

References 

1. Cherney DL, Amstutz HC. Total hip replacement in the 
previously septic hip. J Bone Joint Surg Am. 1983;65(9):1256-
1265. 

2. Jupiter JB, Karchmer AW, Lowell JD, Harris WH. 
Total hip arthroplasty in the treatment of adult hips with current 
or quiescent sepsis. J Bone Joint Surg Am. 1981;63(2):194-200. 

3. Cruess RL, Bickel WS, vonKessler KL. Infections in total 
hips secondary to a primary source elsewhere. Clin Orthop 
Relat Res. 1975(106):99-101. 

4. del Sel HJ, Charnley J. Total hip replacement following 
infection in the opposite hip. Clin Orthop Relat Res. 
1979(141):138-142. 

5. Fitzgerald RH, Jr., Nolan DR, Ilstrup DM, Van Scoy 
RE, Washington JA, 2nd, Coventry MB. Deep wound 
sepsis following total hip arthroplasty. J Bone Joint Surg Am. 
1977;59(7):847-855. 

6. Hanssen AD, Rand JA. Evaluation and treatment of 
infection at the site of a total hip or knee arthroplasty. Instr 
Course Lect. 1999;48:111-122. 

7. Schmalzried TP, Amstutz HC, Au MK, Dorey FJ. 
Etiology of deep sepsis in total hip arthroplasty. The 
significance of hematogenous and recurrent infections. Clin 
Orthop Relat Res. 1992(280):200-207. 

8. Stinchfield FE, Bigliani LU, Neu HC, Goss TP, Foster 
CR. Late hematogenous infection of total joint replacement. J 
Bone Joint Surg Am. 1980;62(8):1345-1350. 

9. Thomas BJ, Moreland JR, Amstutz HC. Infection after 
total joint arthroplasty from distal extremity sepsis. Clin Orthop 
Relat Res. 1983(181):121-125. 

10. Hanssen AD, Osmon DR, Nelson CL. Prevention of deep 
periprosthetic joint infection. Instr Course Lect. 1997;46:555-567. 

11. Peersman G, Laskin R, Davis J, Peterson M. Infection in 
total knee replacement: a retrospective review of 6489 total 
knee replacements. Clin Orthop Relat Res. 2001(392):15-23. 

12. American Diabetes Association. Standards of medical 
care in diabetes--2013. Diabetes Care. 2013;36 Suppl 1:S11-66. 

13. Jamsen E, Nevalainen P, Kalliovalkama J, Moilanen T. 
Preoperative hyperglycemia predicts infected total knee 
replacement. Eur J Intern Med. 2010;21(3):196-201. 

14. Marchant MH, Jr., Viens NA, Cook C, Vail TP, 
Bolognesi MP. The impact of glycemic control and diabetes 
mellitus on perioperative outcomes after total joint arthroplasty. 
J Bone Joint Surg Am. 2009;91(7):1621-1629. 

15. Pomposelli JJ, Baxter JK, 3rd, Babineau TJ, et al. 
Early postoperative glucose control predicts nosocomial 
infection rate in diabetic patients. JPEN J Parenter Enteral 
Nutr. 1998;22(2):77-81. 

16. Adams AL, Paxton EW, Wang JQ, et al. Surgical 
outcomes of total knee replacement according to diabetes status 
and glycemic control, 2001 to 2009. J Bone Joint Surg Am. 20 
2013;95(6):481-487. 

17. Iorio R, Williams KM, Marcantonio AJ, Specht LM, 
Tilzey JF, Healy WL. Diabetes mellitus, hemoglobin A1C, 

and the incidence of total joint arthroplasty infection. J 
Arthroplasty. 2012;27(5):726-729 e721. 

18. Del Savio GC, Zelicof SB, Wexler LM, et al. 
Preoperative nutritional status and outcome of elective total 
hip replacement. Clin Orthop Relat Res. 1996(326):153-161. 

19. Gherini S, Vaughn BK, Lombardi AV, Jr., Mallory TH. 
Delayed wound healing and nutritional deficiencies after total 
hip arthroplasty. Clin Orthop Relat Res. 1993(293):188-195. 

20. Jaberi FM, Parvizi J, Haytmanek CT, Joshi A, 
Purtill J. Procrastination of wound drainage and 
malnutrition affect the outcome of joint arthroplasty. Clin 
Orthop Relat Res. 2008;466(6):1368-1371. 

21. Lavernia CJ, Sierra RJ, Baerga L. Nutritional 
parameters and short term outcome in arthroplasty. J Am 
Coll Nutr. 1999;18(3):274-278. 

22. Nicholson JA, Dowrick AS, Liew SM. Nutritional 
status and short-term outcome of hip arthroplasty. J Orthop 
Surg (Hong Kong). 2012;20(3):331-335. 

23. Jensen JE, Jensen TG, Smith TK, Johnston DA, 
Dudrick SJ. Nutrition in orthopaedic surgery. J Bone Joint 
Surg Am. 1982;64(9):1263-1272. 

24. Fletcher RH, Fairfield KM. Vitamins for chronic 
disease prevention in adults: clinical applications. JAMA. 19 
2002;287(23):3127-3129. 

25. Flegal KM, Carroll MD, Kit BK, Ogden CL. Prevalence 
of obesity and trends in the distribution of body mass index 
among US adults, 1999-2010. JAMA. 2012;307(5):491-497. 

26. Chen J, Cui Y, Li X, et al. Risk factors for deep infection 
after total knee arthroplasty: a meta-analysis. Arch Orthop 
Trauma Surg. 2013;133(5):675-687. 

27. Dowsey MM, Choong PF. Obese diabetic patients are at 
substantial risk for deep infection after primary TKA. Clin 
Orthop Relat Res. 2009;467(6):1577-1581. 

28. Everhart JS, Altneu E, Calhoun JH. Medical 
Comorbidities Are Independent Preoperative Risk Factors for 
Surgical Infection After Total Joint Arthroplasty. Clin Orthop 
Relat Res. Mar 22 2013.  Epub before print. 

29. Malinzak RA, Ritter MA, Berend ME, Meding JB, 
Olberding EM, Davis KE. Morbidly obese, diabetic, younger, 
and unilateral joint arthroplasty patients have elevated total joint 
arthroplasty infection rates. J Arthroplasty. 2009;24(6 Suppl):84-88. 

30. Jibodh SR, Gurkan I, Wenz JF. In-hospital outcome and 
resource use in hip arthroplasty: influence of body mass. 
Orthopedics. 2004;27(6):594-601. 

31. Peersman G, Laskin R, Davis J, Peterson MG, Richart 
T. Prolonged operative time correlates with increased infection 
rate after total knee arthroplasty. HSS J. 2006;2(1):70-72. 

32. McElroy MJ, Pivec R, Issa K, Harwin SF, Mont MA. 
The effects of obesity and morbid obesity on outcomes in TKA. 
J Knee Surg. 2013;26(2):83-88. 

33. Freeman JT, Anderson DJ, Hartwig MG, Sexton DJ. 
Surgical site infections following bariatric surgery in community 
hospitals: a weighty concern? Obes Surg. 2011;21(7):836-840.



 درباره عفونت مفاصل مصنوعي »رأيي هم«المللي  مجموعه مقالات نشست بين      1392، بهار 2دوره يازدهم، شماره / مجله جراحي استخوان و مفاصل ايران

 

 

88

34. Singh JA, Houston TK, Ponce BA, et al. Smoking as a 
risk factor for short-term outcomes following primary total hip 
and total knee replacement in veterans. Arthritis Care Res 
(Hoboken). 2011;63(10):1365-1374. 

35. Mills E, Eyawo O, Lockhart I, Kelly S, Wu P, Ebbert 
JO. Smoking cessation reduces postoperative complications: 
a systematic review and meta-analysis. Am J Med. 2011; 
124(2):144-154 e148. 

36. Myers K, Hajek P, Hinds C, McRobbie H. Stopping 
smoking shortly before surgery and postoperative complications: 
a systematic review and meta-analysis. Arch Intern Med. 
2011;171(11):983-989. 

37. Sorensen LT. Wound healing and infection in surgery. The 
clinical impact of smoking and smoking cessation: a systematic 
review and meta-analysis. Arch Surg. 2012;147(4):373-383. 

38. Sorensen LT, Karlsmark T, Gottrup F. Abstinence from 
smoking reduces incisional wound infection: a randomized 
controlled trial. Ann Surg. 2003;238(1):1-5. 

39. Sadr Azodi O, Bellocco R, Eriksson K, Adami J. The 
impact of tobacco use and body mass index on the length of 
stay in hospital and the risk of post-operative complications 
among patients undergoing total hip replacement. J Bone Joint 
Surg Br. 2006;88(10):1316-1320. 

40. Lindstrom D, Sadr Azodi O, Wladis A, et al. Effects of a 
perioperative smoking cessation intervention on postoperative 
complications: a randomized trial. Ann Surg. 2008;248(5):739-745. 

41. Harris AH, Reeder R, Ellerbe L, Bradley KA, Rubinsky 
AD, Giori NJ. Preoperative alcohol screening scores: 
association with complications in men undergoing total joint 
arthroplasty. J Bone Joint Surg Am. 2011;93(4):321-327. 

42. Bradley KA, Rubinsky AD, Sun H, et al. Alcohol 
screening and risk of postoperative complications in male VA 
patients undergoing major non-cardiac surgery. J Gen Intern 
Med. 2011;26(2):162-169. 

43. Tonnesen H, Rosenberg J, Nielsen HJ, et al. Effect of 
preoperative abstinence on poor postoperative outcome in 
alcohol misusers: randomised controlled trial. BMJ. 1999; 
18(7194):1311-1316. 

44. Sunday JM, Guille JT, Torg JS. Complications of joint 
arthroplasty in patients with end-stage renal disease on 
hemodialysis. Clin Orthop Relat Res. 2002(397):350-355. 

45. Lieberman JR, Fuchs MD, Haas SB, et al. Hip 
arthroplasty in patients with chronic renal failure. J 
Arthroplasty. 1995;10(2):191-195. 

46. Sakalkale DP, Hozack WJ, Rothman RH. Total hip 
arthroplasty in patients on long-term renal dialysis. J 
Arthroplasty. 1999;14(5):571-575. 

47. Pour AE, Matar WY, Jafari SM, Purtill JJ, Austin MS, 
Parvizi J. Total joint arthroplasty in patients with hepatitis C. J 
Bone Joint Surg Am. 2011;93(15):1448-1454. 

48. Hsieh PH, Chen LH, Lee MS, Chen CH, Yang WE, 
Shih CH. Hip arthroplasty in patients with cirrhosis of the liver. 
J Bone Joint Surg Br. 2003;85(6):818-821. 

49. Cohen SM, Te HS, Levitsky J. Operative risk of total hip 
and knee arthroplasty in cirrhotic patients. J Arthroplasty. 
2005;20(4):460-466. 

50. Berbari EF, Osmon DR, Lahr B, et al. The Mayo 
prosthetic joint infection risk score: implication for surgical site 
infection reporting and risk stratification. Infect Control Hosp 
Epidemiol. 2012;33(8):774-781. 

51. Guichelaar MM, Schmoll J, Malinchoc M, Hay JE. 
Fractures and avascular necrosis before and after orthotopic 
liver transplantation: long-term follow-up and predictive factors. 
Hepatology. 2007;46(4):1198-1207. 

52. Ramsey-Goldman R, Dunn JE, Dunlop DD, et al. 
Increased risk of fracture in patients receiving solid organ 
transplants. J Bone Miner Res. 1999;14(3):456-463. 

53. Tannenbaum DA, Matthews LS, Grady-Benson JC. 
Infection around joint replacements in patients who have a renal 
or liver transplantation. J Bone Joint Surg Am. 1997;79(1):36-43. 

54. Lehman CR, Ries MD, Paiement GD, Davidson AB. 
Infection after total joint arthroplasty in patients with human 
immunodeficiency virus or intravenous drug use. J 
Arthroplasty. 2001;16(3):330-335. 

55. Habermann B, Eberhardt C, Kurth AA. Total joint 
replacement in HIV positive patients. J Infect. 2008;57(1):41-46. 

56. Hicks JL, Ribbans WJ, Buzzard B, et al. Infected joint 
replacements in HIV-positive patients with haemophilia. J 
Bone Joint Surg Br. 2001;83(7):1050-1054. 

57. Lee J, Singletary R, Schmader K, Anderson DJ, 
Bolognesi M, Kaye KS. Surgical site infection in the elderly 
following orthopaedic surgery. Risk factors and outcomes. J 
Bone Joint Surg Am. 2006;88(8):1705-1712. 

58. Jamsen E, Huhtala H, Puolakka T, Moilanen T. Risk fac-
tors for infection after knee arthroplasty. A register-based analysis 
of 43,149 cases. J Bone Joint Surg Am. 2009;91(1):38-47. 

59. Kurtz SM, Ong KL, Lau E, Bozic KJ, Berry D, Parvizi 
J. Prosthetic joint infection risk after TKA in the Medicare 
population. Clin Orthop Relat Res. 2010;468(1):52-56. 

60. Willis-Owen CA, Konyves A, Martin DK. Factors affecting 
the incidence of infection in hip and knee replacement: an analysis 
of 5277 cases. J Bone Joint Surg Br. 2010;92(8):1128-1133. 

61. Dye BA, Tan S, Smith V, et al. Trends in oral health status: 
United States, 1988-1994 and 1999-2004. Vital Health Stat 11. 
2007(248):1-92. 

62. Bartzokas CA, Johnson R, Jane M, Martin MV, Pearce 
PK, Saw Y. Relation between mouth and haematogenous infec-
tion in total joint replacements. BMJ. 20-7 1994;309(6953):506-8. 

63. Barrington JW, Barrington TA. What is the true 
incidence of dental pathology in the total joint arthroplasty 
population? J Arthroplasty. 2011;26(6 Suppl):88-91. 

64. LaPorte DM, Waldman BJ, Mont MA, Hungerford DS. 
Infections associated with dental procedures in total hip 
arthroplasty. J Bone Joint Surg Br. 1999;81(1):56-59. 

65. Sandhu SS, Lowry JC, Morton ME, Reuben SF. 
Antibiotic prophylaxis, dental treatment and arthroplasty: time 
to explode a myth. J Bone Joint Surg Br. 1997;79(4):521-522. 

66. Parvizi J, Della Valle CJ. AAOS Clinical Practice 
Guideline: diagnosis and treatment of periprosthetic joint 
infections of the hip and knee. J Am Acad Orthop Surg. 
2010;18(12):771-772.



 درباره عفونت مفاصل مصنوعي »رأيي هم«المللي  مجموعه مقالات نشست بين     1392ار ، به2دوره يازدهم، شماره / مجله جراحي استخوان و مفاصل ايران

 

 

89

67. Perl TM, Golub JE. New approaches to reduce 
Staphylococcus aureus nosocomial infection rates: treating S. 
aureus nasal carriage. Ann Pharmacother. 1998;32(1):S7-16. 

68. Kenner J, O'Connor T, Piantanida N, et al. Rates of 
carriage of methicillin-resistant and methicillin-susceptible 
Staphylococcus aureus in an outpatient population. Infect 
Control Hosp Epidemiol. 2003;24(6):439-444. 

69. Schwarzkopf R, Takemoto RC, Immerman I, Slover JD, 
Bosco JA. Prevalence of Staphylococcus aureus colonization in 
orthopaedic surgeons and their patients: a prospective cohort 
controlled study. J Bone Joint Surg Am. 2010;92(9):1815-1819. 

70. Kalmeijer MD, van Nieuwland-Bollen E, Bogaers-Hofman 
D, de Baere GA. Nasal carriage of Staphylococcus aureus is a 
major risk factor for surgical-site infections in orthopedic 
surgery. Infect Control Hosp Epidemiol. 2000;21 (5):319-23. 

71. Hacek DM, Robb WJ, Paule SM, Kudrna JC, Stamos 
VP, Peterson LR. Staphylococcus aureus nasal decolonization 
in joint replacement surgery reduces infection. Clin Orthop 
Relat Res. 2008;466(6):1349-1355. 

72. Schweizer M, Perencevich E, McDanel J, et al. 
Effectiveness of a bundled intervention of decolonization and 
prophylaxis to decrease Gram positive surgical site infections 
after cardiac or orthopedic surgery: systematic review and 
meta-analysis. BMJ. 2013;346:f2743. 

73. Kallen AJ, Wilson CT, Larson RJ. Perioperative 
intranasal mupirocin for the prevention of surgical-site 
infections: systematic review of the literature and meta-analysis. 
Infect Control Hosp Epidemiol. 2005;26(12):916-922. 

74. van Rijen MM, Bonten M, Wenzel RP, Kluytmans JA. 
Intranasal mupirocin for reduction of Staphylococcus aureus 
infections in surgical patients with nasal carriage: a systematic 
review. J Antimicrob Chemother. 2008;61(2):254-261. 

75. Johnson AJ, Daley JA, Zywiel MG, Delanois RE, Mont 
MA. Preoperative chlorhexidine preparation and the incidence 
of surgical site infections after hip arthroplasty. J Arthroplasty. 
2010;25(6 Suppl):98-102. 

76. Cox RA, Conquest C. Strategies for the management of 
healthcare staff colonized with epidemic methicillin-resistant 
Staphylococcus aureus. J Hosp Infect. 1997;35(2):117-127. 

77. Muder RR, Brennen C, Goetz AM. Infection with 
methicillin-resistant Staphylococcus aureus among hospital 
employees. Infect Control Hosp Epidemiol. 1993;14(10):576-578. 

78. Simmons BP, Munn C, Gelfand M. Toxic shock in a 
hospital employee due to methicillin-resistant Staphylococcus 
aureus. Infect Control. 1986;7(7):350. 

79. Dutch Working Party for Infection Prevention. MRSA in 
nursing homes. 2007; www.wip.nl, Accessed 2013. 

80. Garner JS. Guideline for isolation precautions in hospitals. 
The Hospital Infection Control Practices Advisory Committee. 
Infect Control Hosp Epidemiol. 1996;17(1):53-80. 

81. Mitteilung der Kommission für Krankenhaushygiene und 
Infektionsprävention am RKI. Empfehlung zur prävention und 
Kontrolle von methicillin-resist-enten Staphylococcus aureus-
Stämmen (MRSA) in Krankenhäusern under anderen medizin- 
ischen Einrichtungen. Bundesgesundheitbsbl-Gesund heitsforsch 
Geseun-dheitsschutz. 1999;42:954-956. 

82. Bowler I. Strategies for the management of healthcare staff 
colonized with epidemic methicillin-resistant Staphylococcus 
aureus. J Hosp Infect. 1997;36(4):321-322. 

83. Lessing MP, Jordens JZ, Bowler IC. When should 
healthcare workers be screened for methicillin-resistant 
Staphylococcus aureus? J Hosp Infect. 1996;34(3):205-210. 

84. Koulouvaris P, Sculco P, Finerty E, Sculco T, Sharrock 
NE. Relationship between perioperative urinary tract infection 
and deep infection after joint arthroplasty. Clin Orthop Relat 
Res. 2009;467(7):1859-1867. 

85. Ollivere BJ, Ellahee N, Logan K, Miller-Jones JC, Allen 
PW. Asymptomatic urinary tract colonisation predisposes to 
superficial wound infection in elective orthopaedic surgery. Int 
Orthop. 2009;33(3):847-850. 

86. Lawrence VA, Gafni A, Gross M. The unproven utility of 
the preoperative urinalysis: economic evaluation. J Clin 
Epidemiol. 1989;42(12):1185-1192. 

87. Nicolle LE, Bradley S, Colgan R, Rice JC, Schaeffer A, 
Hooton TM. Infectious Diseases Society of America 
guidelines for the diagnosis and treatment of asymptomatic 
bacteriuria in adults. Clin Infect Dis. Mar 1 2005;40(5):643-654. 

88. Rajamanickam A, Noor S, Usmani A. Should an 
asymptomatic patient with an abnormal urinalysis (bacteriuria or 
pyuria) be treated with antibiotics prior to major joint 
replacement surgery? Cleve Clin J Med. 2007;74 Suppl 1:S17-18. 

89. Bozic KJ, Lau E, Kurtz S, et al. Patient-related risk 
factors for periprosthetic joint infection and postoperative 
mortality following total hip arthroplasty in Medicare patients. 
J Bone Joint Surg Am. 2012;94(9):794-800. 

90. Schrama JC, Espehaug B, Hallan G, et al. Risk of revision 
for infection in primary total hip and knee arthroplasty in patients 
with rheumatoid arthritis compared with osteoarthritis: a 
prospective, population-based study on 108,786 hip and knee 
joint arthroplasties from the Norwegian Arthroplasty Register. 
Arthritis Care Res (Hoboken). 2010;62(4):473-479. 

91. Howe CR, Gardner GC, Kadel NJ. Perioperative 
medication management for the patient with rheumatoid 
arthritis. J Am Acad Orthop Surg. 2006;14(9):544-551. 

92. Jain A, Maini R, Nanchahal J. Disease modifying 
treatment and elective surgery in rheumatoid arthritis: the need 
for more data. Ann Rheum Dis. 2004;63(5):602-603. 

93. Giles JT, Bartlett SJ, Gelber AC, et al. Tumor necrosis 
factor inhibitor therapy and risk of serious postoperative 
orthopedic infection in rheumatoid arthritis. Arthritis Rheum. 
2006;55(2):333-337. 

94. Momohara S, Kawakami K, Iwamoto T, et al. Prosthetic 
joint infection after total hip or knee arthroplasty in rheumatoid 
arthritis patients treated with nonbiologic and biologic disease-
modifying antirheumatic drugs. Mod Rheumatol. 2011;21(5): 469-75. 

95. Grennan DM, Gray J, Loudon J, Fear S. Methotrexate 
and early postoperative complications in patients with 
rheumatoid arthritis undergoing elective orthopaedic surgery. 
Ann Rheum Dis. 2001;60(3):214-217. 

96. Perhala RS, Wilke WS, Clough JD, Segal AM. Local 
infectious complications following large joint replacement in 
rheumatoid arthritis patients treated with methotrexate versus 



 درباره عفونت مفاصل مصنوعي »رأيي هم«المللي  مجموعه مقالات نشست بين     1392، بهار 2دوره يازدهم، شماره / مجله جراحي استخوان و مفاصل ايران

 

 

90

those not treated with methotrexate. Arthritis Rheum. 1991;34 
(2):146-52. 

97. Carpenter MT, West SG, Vogelgesang SA, Casey Jones 
DE. Postoperative joint infections in rheumatoid arthritis patients 
on methotrexate therapy. Orthopedics. 1996;19(3):207-10. 

98. Health Canada Drug Product Database. May 28, 2013; 
http://hc-sc.gc.ca/dhp-mps/prodpharma/databasdon/index-eng.php, 
2013. 

99. Le Dantec L, Maury F, Flipo RM, et al. Peripheral 
pyogenic arthritis. A study of one hundred seventy-nine cases. 
Rev Rhum Engl Ed. 1996;63(2):103-110. 

100. Morgan DS, Fisher D, Merianos A, Currie BJ. An 18 
year clinical review of septic arthritis from tropical Australia. 
Epidemiol Infect. 1996;117(3):423-428. 

101. Ryan MJ, Kavanagh R, Wall PG, Hazleman BL. 
Bacterial joint infections in England and Wales: analysis of 
bacterial isolates over a four year period. Br J Rheumatol. 
1997;36(3):370-373. 

102. Li SF, Cassidy C, Chang C, Gharib S, Torres J. 
Diagnostic utility of laboratory tests in septic arthritis. Emerg 
Med J. 2007;24(2):75-77. 

103. Li SF, Henderson J, Dickman E, Darzynkiewicz R. 
Laboratory tests in adults with monoarticular arthritis: can they 
rule out a septic joint? Acad Emerg Med. 2004;11(3):276-80. 

104. Margaretten ME, Kohlwes J, Moore D, Bent S. Does 
this adult patient have septic arthritis? JAMA. 2007;297(13): 
1478-88. 

105. Parvizi J, Jacovides C, Zmistowski B, Jung KA. 
Definition of periprosthetic joint infection: is there a consensus? 
Clin Orthop Relat Res. 2011;469(11):3022-30. 

106. Spangehl MJ, Masri BA, O'Connell JX, Duncan CP. 
Prospective analysis of preoperative and intraoperative 
investigations for the diagnosis of infection at the sites of two 
hundred and two revision total hip arthroplasties. J Bone Joint 
Surg Am. 1999;81(5):672-683. 

107. Atkins BL, Athanasou N, Deeks JJ, et al. Prospective 
evaluation of criteria for microbiological diagnosis of prosthetic-
joint infection at revision arthroplasty. The OSIRIS Collaborative 
Study Group. J Clin Microbiol. 1998;36(10):2932-9. 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


