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Abstract 

Background: Osteonecrosis of the femoral head is one of the most severe complications in systemic lupus erythe-
matosus (SLE) patients. Total hip arthroplasty (THA) is an effective treatment for femoral head necrosis. However, there 
is no consensus on the specific effect of THA on SLE patients. The objective of the present study was to review the 
current evidence regarding rates of THA complications and postoperative function in systemic lupus erythematosus.

Methods: Two independent reviewers searched PubMed, Cochrane Library, and EMBASE from January 1, 2000, to 
December 29, 2021. The primary outcomes were postoperative complications, including deep vein thrombosis (DVT), 
hematoma, wound infection, dislocation, periprosthetic fracture, revision, mortality.

Results: A total of 179 articles yielded 28 studies eligible for inclusion with 10 studies used for meta-analysis. This 
study found a statistically significant difference in DVT, dislocation, wound infection, periprosthetic fracture, and 
revision.

Conclusions: This meta-analysis shows that SLE patients with THA are at an increased risk of DVT, wound infection, 
dislocation, periprosthetic fracture, revision, periprosthetic joint infection, following THA in comparison with non-
SLE patients with THA. There was no adequate evidence to support the notion that the risk of seroma or hematoma 
following THA is increased in SLE. Also, there was no significant difference in HHS scores between SLE patients and 
non-SLE patients after THA.
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Background
Systemic lupus erythematosus (SLE), a prototype chronic 
autoimmune disease, can lead to a variety of various 
complications, including osteonecrosis of the femo-
ral head (ONFH) [1]. Cortisol hormones are the basis 
of SLE therapy, but excessive use of cortisol hormone is 

an essential causative of femoral head necrosis. Hussein 
reported that about 10% of patients with SLE would pro-
gress ONFH [2]. The general prevalence of SLE in the 
population is estimated to be about 1/1000. However, 
due to racial and gender differences, the incidence rate 
of women is about ten times higher than that of men, 
especially women of childbearing age [3]. Besides, using 
cortisol hormone can improve mortality outcomes and is 
associated with excess risk for avascular necroses, osteo-
porosis, and pathological fractures [4].
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With the improvement of the life span of patients 
with SLE, effective treatment measures are more urgent 
[5]. THA is still one of the best treatments for advanced 
ONFH [6]. However, long-term use of cortisol hor-
mone in patients with SLE increases the risk of surgery. 
In patients with SLE, disease activity and infection are 
the two leading causes of postoperative death [3]. Some 
studies have reported several complications of total hip 
replacement in patients with SLE and postoperative Har-
ris hip scores (HHS) and other functional scoring results 
[7–16]. At present, there is no clear consensus on the 
impact of complications after THA in patients with SLE. 
Patients with SLE undergoing THA are widely considered 
to have an increased risk of postoperative complications 
[10, 17]. However, some people reported no significant 
increase in the incidence of complications [3, 18]. Under-
standing the incidence of complications (risk–benefit) is 
crucial for patients with SLE and surgeons when consid-
ering surgery [19].

The purpose of this systematic review was to determine 
the overall recovery of hip joint function and incidence 
of complications of total hip arthroplasty in patients with 
SLE over the past 22  years, including specific rates of 
deep vein thrombosis (DVT), hematoma, wound infec-
tion, dislocation, periprosthetic fracture, revision and 
mortality.

Methods
Search strategy
The guidelines for systematic reviews of prevalence 
studies by the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) 2020 recommen-
dations were followed [20]. Subsequently, we searched 
the following databases: PubMed, Cochrane Library, and 
EMBASE, from January 1, 2020, to December 29, 2021. 
The search strategy followed Medical Subject Headings 
combination with terms (Additional file 1) for (1) Lupus 
Erythematosus, Systemic; (2) Arthroplasty, Replacement, 
Hip, but only included articles in English.

Study selection and data extraction
Two independent review authors (Danni Guan and Yijin 
Li) screened all titles and abstracts using clearly defined 
inclusion and exclusion criteria. Only English-language 
publications on patients who reported complications 
of total hip replacement in patients with systemic lupus 
erythematosus or some postoperative Harris hip scores 
(HHS) were included for further examination.

According to the PICOS order, the study included 
in our meta-analysis had to meet all of the following 
requirements: (1) Population: The experimental group 
was diagnosed with SLE patients, and the control group 
was non-SLE patients; (2) Intervention: All patients 

underwent primary THA; (3) Outcomes: the article 
should include complications or some hips functional 
scores after total hip arthroplasty in all patients, such 
as HHS and Western Ontario and McMaster University 
(WOMAC) osteoarthritis index. Studies will be excluded: 
(1) non-research papers (2) systematic reviews; (3) ani-
mal models; (4) case reports or case series.

According to the Cochrane guidelines, two independ-
ent review authors initially screened relevant articles 
based on title and abstract. Relevant data extracted 
included publication information (author, study design, 
and year), patient baseline characteristics (gender and 
age), and outcome data (DVT, hematoma, wound infec-
tion, dislocation, periprosthetic fracture, revision, 
periprosthetic joint infection, mortality).

Quality assessment
According to the Newcastle–Ottawa scale (NOS), all articles 
were used to evaluate the quality of any methods included 
in the study [21]. This scale contains eight items, divided 
into three dimensions: selection, comparability, outcome 
measurement. Two investigators independently assessed all 
studies, and if it gets inconsistent scores, the study will be 
resolved through discussion by a third reviewer.

Statistical analysis
All extracted statistics analysis and figure production 
were performed with the Review Manager (version 5.4 
for Windows). To assess the dichotomous variables in 
the study (such as postoperative complications), we usu-
ally choose the odds ratio and the related 95% confidence 
interval for measurement. Individual complication rates 
were calculated by dividing the number of patients with 
SLE with complications after THA by the total number 
of patients undergoing THA. The overall complication 
rate was calculated by adding the dislocation rates, DVT, 
infection, aseptic loosening, and revision for each study 
[19]. Then, we involved studies that provided a complete 
mean and standard deviation. Continuous variables such 
as HSS are evaluated by using mean difference (MD) or 
standard mean difference (SMD). Heterogeneity between 
studies was assessed by I2 and Q tests. When I2 ≥ 50%, the 
random effect model is used instead of the fixed-effect 
model [22]. The overall effect of each study was shown by 
forest map, and the Deeks’ funnel plot evaluated the pub-
lication bias.

Result
Study selection
Through the above search strategy, 179 related papers 
were selected from three databases. After deleting the 
duplicate literature, 129 articles remained. By read-
ing the title and abstract, 93 studies that did not meet 
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our requirements were deleted; the remaining 36 arti-
cles were further read in full text. Finally, after read-
ing the complete text, 28 articles were included in the 
systematic review, and ten articles were included in the 
meta-analysis. The exclusion reasons include insuffi-
cient data, no control group, and no effective date. The 
complete studies screening process is shown in the 
PRISMA flowchart in Fig. 1.

Study characteristics and quality assessment
Demographics and clinical outcomes are summarized 
in Tables 1 Tables 2. Among the ten screened citations, 
seven were the case–control studies [7, 11, 14, 15, 17, 

23, 24], two were retrospective [18, 25], and one was 
cohort studies a study [10]. A total of 29,573 hips in the 
SLE group were studied compared to 4,013,027 hips in 
the non-SLE group. Among the ten articles, eight ulti-
mately recorded the number and types of complications, 
with common reasons such as DVT, hematoma, wound 
infection, dislocation, periprosthetic fracture, and revi-
sion, but only three studies recorded the mean value 
standard deviation of preoperative and postoperative 
HSS. The quality of 10 studies included in the meta-anal-
ysis assessed with the Newcastle–Ottawa scale (Tables 3) 
ranged from five to nine.

Fig. 1 The search strategy flowchart of study selection
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Complication
Wound infection
The wound infection was used in seven studies [10, 11, 
14, 15, 17, 23, 24], and the results in the meta-analysis 
showed significant differences. According to Fig. 2A, the 
wound infection (OR 1.83, 95% CI 1.52–2.19, P = 0.30, 
I2 = 17%; Fig. 2A) was 1.83 times higher in the SLE group 
than in the Non-SLE group. In this meta-analysis, we 
chose a fixed effect model because the results of the het-
erogeneity analysis (P = 0.30, I2 = 17%) indicated essen-
tially no heterogeneity. Furthermore, our study shows 
that no literature will significantly interfere with the 
results by sensitivity analysis, which shows that this study 
has good accuracy and stability. The pooled information 
was shown in our funnel plot (Fig. 3). Due to differences 
in infection and preoperative antibiotic regimens (some 
centers give up antibiotics completely) and sample size, 
there will be some differences in the meta-analysis. How-
ever, it is also within the acceptable range. Aziz [10] et al. 
searched the National Inpatient Sample (NIS) database 
for SLE and Non-SLE patients who underwent primary 
THA from 2000 through 2009. In the NIS database, 
the discharge information of 20% stratified sampling of 
American hospitals and the patient information of all 
payers were counted. It is reported that this sampling 
method collected 97% of hospital discharge cases in the 
USA. Aziz and colleagues found that patients with SLE 
had an OR of 1.51 (95% CI 1.18–1.93) for wound infec-
tion following THA, relative to patients. It is worth not-
ing that the result is consistent with the conclusion of 
Schanzer et al. [17]

Seroma or hematoma
Seven studies [10, 11, 14, 15, 17, 23, 24] compared the 
rates of seroma or hematoma in patients with SLE versus 

non-SLE of THA. Meta-analysis of these seven stud-
ies, all of which reported unadjusted comparative data, 
revealed a slightly increased risk of seroma or hema-
toma of THA in patients with SLE relative to those with 
non-SLE (OR 1.21 95%, CI 1.09–1.33, P = 0.32, I2 = 14%) 
(Fig. 2B). There is no heterogeneity in our meta-analysis.

DVT
Five studies [10, 11, 15, 17, 24] addressed DVT. Similarly, 
fixed-effects models were used to calculate because no 
evidence of heterogeneity was found in the study (OR 
2.95, 95% CI 2.51–3.47, P = 0.86, I2 = 0%). The forest plot 
showed that the rate of DVT was 2.95 times higher in the 
SLE group than in the non-SLE group (Fig. 2C).

Dislocation
Four studies [10, 14, 17, 24] provided sufficient informa-
tion in this meta-analysis. Meta-analysis of these 4 stud-
ies shows an increased risk of hip dislocation of THA in 
patients with SLE than those with Non-SLE (OR 1.94, 
95%, CI 1.56–2.42, P = 0.84, I2 = 0%) (Fig. 2D).

Periprosthetic fracture
Four studies [7, 15, 17, 24] reported periprosthetic frac-
ture on events following THA. After the heterogeneity 
test (OR 4.50, 95% CI 0.43–46.97, I2 = 98% > 50%, P < 0.1), 
it shows that the heterogeneity between the documents 
selected in this study is statistically significant, so we 
chose a random effect model, and it is necessary to find 
the heterogeneity (Fig.  4A). We discovered that Sch-
naser 2016 had a significant impact on heterogeneity by 
analyzing 4 literature of sensitivity, After removing the 
study, the results showed no heterogeneity in the remain-
ing 3 kinds of literature (I2 = 14% < 50%, P = 0.31 > 0.1). 
After exclusion, the forest plot showed that the rate of 

Table 1 Demographics of the included studies

HHS, Harris hip scores; WOMAC, Western Ontario and McMaster University osteoarthritis index; PCS, Physical Component Summary Scale score; MCS, Mental 
Component Summary Scale score

Author Years Design Case/Hips Mean age Female sex (%) Follow up 
(year)

Outcome measures

Aziz [10] 2020 Cohort study 15,883 56 ± 0.4 13,557 (87) 9 Complication

Cai [14] 2021 Case–control study 45 40.78 40 (88.67) 6 Complication, HHS

Chen [11] 2021 Case–control study 617 38.7 ± 12.7 503 (81.5) 17 Complication

Chen [7] 2019 Case–control study 557 41 – 0.25 Complication

Gu [15] 2021 Case–control study 92 39.9 ± 13.6 74 (80.4) 13 Complication, HHS, PCS, MCS

Issa [25] 2013 Retrospective study 40/60 42 – 7 Complication, HHS

Merayo-Chalico [23] 2017 Case–control study 58 34.4 ± 1.05 – 18 Complication

Roberts [24] 2016 Case–control study 58 52.0 52 (89.6) 4 Complication, WOMAC

Schnaser [17] 2016 Case–control study 12,555 53 10,995 (88) 9 Complication

Woo [18] 2014 Retrospective study 13/19 41.3 ± 12.5 12 (92) 8 Complication, HHS
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Table 2 Summary of clinic outcomes for each study

Author Years SLE Non-SLE

event Total event Total

Aziz [10] 2020 Acute renal failure 196
Death 28
Myocardial infarction 0
Pneumonia 178
Stroke 13
Any major complication 496
DVT 39
Hip dislocation 42
General complication 813
Seroma or hematoma 213
Wound infection 64
Any minor complication 842
Pulmonary embolism 34

15,583 Acute renal failure 30,380
Death 2648
Myocardial infarction 1644
Pneumonia 18,036
Stroke 1498
Any major complication 56,218
DVT 2825
Hip dislocation 2938
General complication 99,025
Seroma or hematoma 23,749
Wound infection 5434
Any minor complication 10,125
Pulmonary embolism 3961

1,990,939

Cai [14] 2021 Ecchymosis 2
Wound infection 2
Wound fat liquefaction 2
Wound swelling 0
Hypocalcemia 1
Hypoproteinemia 8
Hypokalemia 6
Anemia 7
Vomiting 2
Fever 2
Pulmonary infection 1
PE 0
SF-12 48.91
Dislocation 4
Infection 0
Periprosthetic fracture 0
Revision 0
Aseptic loosening 0

45 Ecchymosis 0
Wound infection 0
Wound fat liquefaction0
Wound swelling 6
Hypocalcemia 0
Hypoproteinemia 4
Hypokalemia 1
Anemia 2
Vomiting0
Fever 0
Pulmonary infection 1
PE 0
SF-12 52.38
Dislocation 2
Infection 0
Periprosthetic fracture 0
Revision 0
Aseptic loosening 0

45

Chen [11] 2021 superficial wound infection 44
PJI 22
Pneumonia 0
Urinary tract infection 0
Pulmonary embolism 0
DVT 1
In-hospital mortality 0

325 superficial wound infection 20
PJI 9
Pneumonia 0
Urinary tract infection 7
Pulmonary embolism 0
DVT 0
In-hospital mortality 0

325

Chen [7] 2019 Fracture of the lower limb 47 557 Fracture of the lower limb 127 2885

Gu [15] 2021 Hematoma formation 9
Superficial infection 4
New symptomatic DVT 9
Periprosthetic fracture 0
Total hip procedures 20

92 Hematoma formation 2
Superficial infection 0
New symptomatic DVT 4
Periprosthetic fracture 1
Total hip procedures 7

92

Issa [22] 2017 Surgical site hematoma 4
Bleeding secondary to over anticoagulation 1
Urinary tract infection 3
Transfusion requirement 8
Soft tissue infection 1
Bacteremia 0

58 Surgical site hematoma 0
Bleeding secondary to over antico-
agulation 0
Urinary tract infection 1
Transfusion requirement 2
Soft tissue infection 0
Bacteremia 0

58
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Periprosthetic fracture was 2.01 times higher in the SLE 
group than in the non-SLE group (OR 2.01, 95% CI 1.43–
2.82). However, considering that Schnaser 2016 study 
is a stratified sampling of NIS in the American hospital 
system, with a large sample size, long follow-up time, 

high research quality, and low-risk bias, this study is still 
retained.

Revision
Three [15, 17, 24]studies compared the revision rates. 
Meta-analysis of these 3 studies reveals a slightly 
increased risk of revision of THA in patients with SLE 
relative to those with non-SLE (OR2.31, 95% CI 1.71–
3.13, P = 0.18, I2 = 41%) (Fig. 4B). There is no heterogene-
ity in our meta-analysis.

HSS
The HSS score was used in 3 studies [15, 18, 25], and 
the results of postoperative with SLE in meta-analysis 
showed no significant differences after THA (MD − 0.85, 
95% CI − 2.12 to 0.42, P = 0.85, I2 = 0%; Fig.  4C), com-
pared to preoperative result. Fixed effects models were 
used to calculate because no evidence of heterogeneity 
was found in the study (P = 0.85, I2 = 0%).

Other complication
In addition to comparing the above complications, 
the meta-analysis also recorded the occurrence of 
other complications, such as pneumonia, pulmonary 

Table 2 (continued)

Author Years SLE Non-SLE

event Total event Total

Merayo-Chalico [23] 2017 Acute renal insufficiency 5
Arrhythmia 1
DVT 3
Falls 6
Postoperative fracture 2
Dislocation 5
Additional surgery 4
Superficial surgical site infection 4
Excessive surgical site drainage 3
Surgical site ecchymosis 0
Surgical site erythema 3
Spinal headache 2
Delayed wound healing 0

58 superficial wound infection 20
PJI 9
Pneumonia 0
Urinary tract infection 7
Pulmonary embolism 0
DVT 0
In-hospital mortality 0

116

Roberts [24] 2016 Cardiac 103
Peripheral vascular 19
Respiratory 85
Gastrointestinal 42
Genitourinary 61
Central nervous system 14
Postoperative anemia 3264
Deep vein thrombosis 108
Pulmonary embolism 34
Hematoma/seroma 163
Wound dehiscence 0
Infection 34
Prosthetic hip dislocation 35
Periprosthetic fractures 36
Mortality 20

12,555 Cardiac 16,624
Peripheral vascular 1510
Respiratory 12,619
Gastrointestinal 13,768
Genitourinary 14,681
Central nervous system 2952
Postoperative anemia 444,150
Deep vein thrombosis 6022
Pulmonary embolism 3961
Hematoma/seroma 20,997
Wound dehiscence 249
Infection 2512
Prosthetic hip dislocation 2822
Periprosthetic fractures 1860
Mortality 2208

2,018,567

Table 3 Quality assessment for the studies included in the 
meta-analysis (NOS)

NOS Newcastle–Ottawa scale

Author Selection Comparability Exposure 
or 
outcome

Total score

Aziz[10] ★★★★ ★★ ★★★ 9

Cai[14] ★★ ★ ★★ 6

Chen[11] ★★★ ★★ ★★★ 8

Chen[7] ★★★★ ★ ★★ 7

Gu[15] ★★★ ★★ ★★ 7

Issa[25] ★★ ★ ★★ 5

Merayo-Chal-
ico[23]

★★★ ★ ★★ 7

Roberts[24] ★★★ ★ ★★★ 7

Schnaser[17] ★★★★ ★★ ★★★ 9

Woo[18] ★★ ★ ★★ 5
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embolism, urinary tract infection, and anemia. Only 
Aziz [10] and Schnaser [17] said the patients with SLE 
after THA number of mortality and pulmonary embo-
lism in the 10 studies. Chen [11], Javier [23] and Sch-
naser [17] reported that patients with SLE after THA 

had complications of urinary tract infection. In the 
study reported by Chen [11], the incidence rate of PJI 
after THA in the SLE group and the non-SLE group is 
higher than in other research. The specific number of 
complications can be seen in Table 2.

Fig. 2 Forest plots for the wound infection (A), seroma or hematoma (B), DVT (C), dislocation (D); DVT, deep vein thrombosis
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Discussion
SLE is a complex disease with a multifactorial etiol-
ogy. Long-term use of cortisol hormone is a significant 
risk factor for osteonecrosis. Other risk factors, such 
as arthritis, neuropsychiatric manifestations of SLE, 
vasculitis, hypertension, serositis, and renal disease, 
may be moderately associated with ON, and a SLEDAI 

score > 8 may be strongly associated with ON, but this 
is still uncertain due to the very low quality of evidence 
[26]. According to Abu-Shakra et  al. [27], patients with 
systemic lupus erythematosus have an increased risk of 
osteonecrosis. On the contrary, Fein et  al. [28], Roberts 
et  al. [24] determined ON and adverse events were not 
related to steroid use.

With the increase in life expectancy, the demand for 
THA in patients with SLE also increases, doubling from 
0.17/100,000 in 1991 to 0.38/100,000 in 2005. In addition, 
the main indications in this series are in nearly a quar-
ter of cases [29]. Chen et al. [30] report a 190% increase 
in THA for ON in patients with SLE from 2007 to 2015. 
However, there is no accurate conclusion on the specific 
effect of THA on SLE patients.

To our knowledge, this is the first systematic assess-
ment of complications after total hip arthroplasty (THA) 
in SLE and non-SLE patients. Our meta-analysis of 10 
studies found reliable evidence for increased risk of DVT, 
dislocation, wound infection, periprosthetic fracture, and 
revision. There was no obvious evidence for increased 
risk of seroma or hematoma, following THA, in patients 
with SLE versus non-SLE patients. We also found no 

Fig. 3 Funnel plots for reporting the wound infection

Fig. 4 Forest plots for the Periprosthetic fracture (A), revision (B), HSS (C); HSS, Harris hip scores
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significant difference in postoperative HHS scores of 
patients with SLE and non-SLE patients.

Our studies suggest an increased risk of dislocation and 
periprosthetic fracture among  SLE patients compared 
with the non-SLE patients. Schnaser et al. [17] reported 
that Patients with SLE often have compliant soft tissue 
and an excellent range of motion preoperatively, which 
may be a plausible explanation. As for periprosthetic 
fracture, another potential cause of THA in patients with 
SLE is femoral neck fractures secondary to osteoporo-
sis. Schnaser et al. [17] show that SLE patients appear to 
have a significant increase in perioperative fracture when 
compared with patients with OA. SLE patients tend to 
be osteopenic, and this could account for the increased 
rate of fracture seen. And Roberts et al. [24] also reported 
that the SLE cohort experienced a higher rate of falls than 
the osteoarthritis controls. Roberts et al. also explain that 
SLE patients are prone to fall for several reasons, includ-
ing multi-drug combination and use of immunosuppres-
sants, lack of vitamin D, and weaker functional status and 
strength than non-SLE patients.

It is worth noting that the relationship between SLE 
patients undergoing THA and wound infection is not 
apparent in some study. Woo et  al. [18] reported one 
revision for osteolysis at nine-year follow-up in 19 
arthroplasties of SLE patients who not experienced other 
postoperative complications. Chen et  al. [30] reported 
that 244 Patients with SLE undergoing THA for osteone-
crosis experienced lower rates of infection (OR 0.3; 95% 
CI 0.2–0.5) and revision (OR 0.71; 95% CI 0.6–0.9), but 
a higher rate of medical complications (OR 1.22; 95% CI 
1.0–1.5) within 90 days compared to patients undergoing 
THA for non-SLE-related osteonecrosis diagnoses. How-
ever, some cohort studies have found opposite results. It 
makes intuitive sense that the risk of infection following 
THA would increase in patients due to differences in the 
pathogenesis and medical management of these condi-
tions. Roberts et  al. [24] reported 4 superficial wound 
infections following 58 THAs with SLE patients, but 1 
superficial wound infection and 2 delayed wound heal-
ing in a cohort of 116 THA with Non-SLE patients. More 
recently, Chen et al. [11] have reported an infection rate 
of 13.6% following 325 arthroplasties with SLE patients 
and an infection rate of 6.1% following 325 arthroplas-
ties with Non-SLE patients. Osteonecrosis was related 
to younger age, corticosteroid use, excessive drinking, 
smoking, HIV, sickle cell, and organ transplantation [31]. 
Some reasons could explain this discrepancy. For exam-
ple, Kang described the use of a more aggressive pro-
phylactic antibiotic regimen in THA with SLE patients, 
and the previous study of THA in patients with systemic 
lupus erythematosus was focused on patients with inac-
tive or slightly active diseases [32].

Notably, our meta-analysis showed that the wound 
infection rate in the SLE group was 1.85 times higher 
than that in the non-SLE group. Our review revealed 
fair evidence to support the notion of an increased risk 
of infection following THA in patients with SLE versus 
Non-SLE. Six of the seven pieces of literature we included 
suggested that SLE patients had an increased risk of 
infection after THA, and two had a lower risk of bias.

As for PJI, in our meta-analysis, one article recorded 
the incidence rate of PJI with 325 SLE patients and 325 
non-SLE Patients. Unlike what we expected, in Chen’s 
study, by controlling for other confounding factors, it was 
found that the disease status of SLE did not significantly 
increase the risk of perioperative wound infection or PJI 
[11].

Although we did not analyze the specific data of blood 
transfusion in SLE patients undergoing THA surgery, we 
also noticed that many articles mentioned anemia after 
SLE surgery. Chen et al. [30] found that the disease sta-
tus of SLE did not significantly increase the risk of perio-
perative wound infection or PJI by controlling for other 
confounding factors. This is related to the lower starting 
preoperative hemoglobin in SLE patients compared to 
that in the osteoarthritis population as reported [14, 33]. 
And Dorsch [34] also found that SLE is associated with 
abnormal platelet aggregation and anticoagulant fac-
tor antibodies, thus increasing the risk of perioperative 
bleeding. This may also explain why THA surgery in SLE 
patients increases DVT risk [35, 36].

This systematic review and meta-analysis have their 
limitations. Firstly, several kinds of literature with a 
large amount of data and high quality cannot obtain spe-
cific data in detail. Contacting the author is a pity that 
no reply has been given to get specific research results. 
Therefore, we cannot perform a subgroup analysis to 
see the incidence rate of complications. Secondly, most 
of the included studies are retrospective cohort studies, 
with small sample size and a moderate level of evidence. 
Thirdly, the specific reasons for the revision of some 
studies early were not reported. Therefore, we could not 
obtain further information about the specific causes of 
revision. Fourthly, the result of periprosthetic fractures 
in our study has heterogeneity. Thus, some bias may 
exit in our result. The reliability of the research results 
needs to be confirmed. Consequently, longer follow-
up and higher-level studies are required to prove our 
conclusions.

Conclusion
SLE Patients receiving THA are at an increased risk 
of DVT, wound infection, dislocation, periprosthetic 
fracture, revision, and periprosthetic joint infection in 
comparison non-SLE patients. There was no significant 
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difference in HHS scores between SLE patients and non-
SLE patients. Adequately powered studies, which incor-
porate control for appropriate confounders and other 
covariates, are needed to confirm these findings. The 
results of such studies would be helpful to guide deci-
sion-making regarding THA in the setting of SLE.
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