
 

Archives of Anesthesiology and Critical Care (In Press); x(x): xx-xx. 

Available online at http://aacc.tums.ac.ir 

 

 

The authors declare no conflicts of interest.  

*Corresponding author.  

E-mail address: masoudhatefi46@gmail.com 

DOI: 

Copyright © 2026 Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences. 

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-

nc/4.0/). Noncommercial uses of the work are permitted, provided the original work is properly cited. 

Clinical Outcomes of Patients with a History of Rheumatoid 

Arthritis Undergoing Lumbar Spine Surgery 

Nasrin Bazgir1, Sahar Heidari2, Masoud Hatefi3* 

1Non-Communicable Diseases Research Center, Razi Hospital, School of Medicine, Ilam University of Medical Sciences, Ilam, Iran.  

2Department of Medical Surgical Nursing, School of Nursing and Midwifery, Mazandaran University of Medical Sciences, Mazandaran, Iran. 

3Non-Communicable Diseases Research Center, Department of Neurosurgery, Emam Khomeini Hospital, School of Medicine, Ilam University of 

Medical Sciences, Ilam, Iran.  

ARTICLE INFO 

Article history: 

Received 04 May 2026 

Revised 25 May 2026 

Accepted 08 June 2026 

Keywords: 

Lumbar spine surgery; 

Rheumatoid arthritis; 

Clinical outcomes 

 

ABSTRACT 

Background: Rheumatoid arthritis (RA) negatively affects various aspects of 

patients’ lives and is characterized by mild to severe joint inflammation. This study 

aimed to evaluate the clinical outcomes of patients with a history of rheumatoid 

arthritis undergoing lumbar spine surgery. 

Methods: In this retrospective case–control study, medical records of patients 

hospitalized in Ilam hospitals who underwent surgery for LSS during 2024–2025 

were reviewed. Data were collected using a demographic information form, a 

checklist of disease-related complications, and the Visual Analogue Scale (VAS) for 

assessing back and leg pain, which rates pain intensity from 0 to 10. Data analysis 

was performed using SPSS version 16, employing an independent samples t-test, chi-

square/Fisher's exact tests, and descriptive statistics (mean ± SD, N%), with a 

significance level of less than 0.05.  

Results: The results showed that the mean leg pain score at baseline was higher in 

the RA group compared with the non-RA group (9.45±0.81 vs. 8.82±0.93), with a 

statistically significant difference (P=0.002). Leg pain markedly decreased in both 

groups during follow-up, reaching 2.35±0.62 in the RA group and 1.17±1.05 in the 

non-RA group at 6 months after surgery (P<0.001). After 12 months, the mean leg 

pain scores further decreased to 0.92±0.23 in the RA group and 0.67±0.43 in the non-

RA group, and the difference between the groups remained statistically significant 

(P<0.01). 

Conclusion: Based on the findings, both back pain and leg pain significantly 

decreased in the RA and non‑RA groups during the 12‑month follow‑up after surgery. 

Although patients with RA had higher baseline pain scores and continued to report 

slightly higher pain levels during follow‑up, substantial improvement was observed 

in both groups over time. Overall, the results suggest that the surgical intervention 

was effective in reducing postoperative back and leg pain in both RA and non‑RA 

patients. 
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Introduction 

hronic diseases are a group of illnesses that, due 

to their persistent nature, leave irreversible 

complications for patients. These complications 

can include physical and psychological effects that 

impact all dimensions of a patient’s health. Chronic 

diseases encompass various types, such as cancer, 

patients undergoing hemodialysis, cardiovascular 

patients, patients with diabetes, patients with 

neurological disorders, and rheumatoid arthritis (RA), 

among others [1-2]. Rheumatoid arthritis (RA) is a 

chronic systemic disease with a notable prevalence. 

Disease-modifying antirheumatic drugs (DMARDs) 

have been widely used in these patients, and various new 

drugs have been employed recently. RA is one of the 

most common autoimmune diseases and a chronic 

systemic inflammatory disease affecting the joints, 

leading to their destruction, deformity, or reduced 

function [3-5]. RA, as a chronic illness, impacts patients’ 

functional status and reduces life expectancy, potentially 

causing significant social and relational problems. 

Although the exact causes of RA are not fully understood, 

endocrine, metabolic, genetic factors, occupation, 

nutrition, geographical location, and psychosocial 

differences are recognized as contributing factors in its 

development. RA occurs across all races, geographical 

regions, and age groups, with its prevalence increasing 

with age. While present at various ages, RA is reported 

to be most prevalent between the ages of 40 and 60 [6-8]. 

Rheumatoid arthritis negatively affects the lives of 

affected individuals and is characterized by mild to 

severe joint inflammation. RA can be accompanied by 

pain, stiffness, joint destruction, physical deformity, and 

disability [9-10].  

Chronic pain is a prevalent symptom and a major 

source of stress in rheumatoid arthritis (RA). RA-related 

pain is not only an unpleasant physical experience but is 

also unpredictable and uncontrollable due to its perceived 

intensity and duration. Patients with chronic pain often 

have negative and maladaptive evaluations of their 

condition and their ability to manage it. Patients with RA 

frequently use non-steroidal anti-inflammatory drugs 

(NSAIDs) at full doses to reduce pain and inflammation. 

However, this class of drugs carries various side effects, 

including renal complications, gastrointestinal bleeding, 

wound irritation, and increased mortality [11-14]. RA 

leaves many direct and indirect complications for 

patients. Among these complications are negative 

impacts on the outcomes of neurological and 

neurosurgical patients. For example, in patients with 

spinal stenosis, due to the changes RA causes in quality 

of life and patient disability, these alterations may also 

affect the prognosis and outcome of surgery. RA can 

affect the spine with various abnormalities, including gait 

disturbances and hip and knee disorders [9,14-15]. In 

fact, RA can manifest as spinal stenosis, 

spondylolisthesis, and low back pain. Furthermore, 

patients with RA suffer from complications such as 

surgical site infections, vertebral fractures, and the need 

for corrective surgeries after spinal procedures [16-18]. 

Considering the above, this study aimed to evaluate the 

clinical outcomes of patients with a history of rheumatoid 

arthritis undergoing lumbar spine surgery. 

Methods 

Study design 

This retrospective case-control study (Ethical Code in 

Research: IR.MEDILAM.REC.1404.150) reviewed the 

records of patients admitted to hospitals in Ilam City who 

underwent lumbar spine surgery for lumbar spinal 

stenosis (LSS) during 2024–2025.  

Sample size justification 

A post-hoc power analysis indicated that a sample size 

of 40 patients per group would provide approximately 

80% power to detect a moderate effect size (d=0.6) in 

pain score differences between groups at a significance 

level of 0.05. 

Inclusion criteria 

Inclusion criteria for the study included the 

completeness of the patient’s clinical record according to 

the information requested in the researcher-made 

checklist; performance of lumbar spine surgery for all 

patients; patient’s availability for phone contact; at least 

one-day hospitalization in the ICU; the patient’s full 

awareness and consciousness of the pain intensity status 

before and after surgery; presence of patients with a 

history of RA (case group) and patients without a history 

of RA (control group); and age over 20 years. 

Exclusion criteria 

Exclusion criteria included incomplete patient 

information and patients’ inability to recall their exact 

pain intensity at the times investigated by the researchers. 

Variables 

The data used included information from the 

demographic information form (which contained details 

on age, sex, current smoker status, diabetes mellitus, RA 

disease, history of heart disease, history of total knee 

arthroplasty, osteoporosis, and complications). 

Complications included information on adverse events 

such as wound infection, urinary tract infection, 

pulmonary embolism, pneumonia, and deep venous 

thrombosis. Furthermore, to assess back pain and leg 

pain, the VAS (Visual Analogue Scale) pain assessment 

tool was used, which measures pain intensity from 0 to 

10. 

C 
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Ethics in Research 

To adhere to research ethics, all patient information was 

kept confidential, and patients made voluntary decisions 

regarding their participation in the study. Other ethical 

considerations included obtaining permission from the 

relevant authorities of Ilam University of Medical 

Sciences and acquiring the research ethics code from the 

university.  

Statistical Analysis 

For data analysis, SPSS version 16 software was used, 

and statistical tests such as independent samples t-test, 

chi-square/Fisher's exact, mean ± SD, and N (%) were 

applied at a significance level of less than 0.05.  

Results 

The results showed that the mean age of patients was 

similar between the RA and non‑RA groups, and the 

difference was not statistically significant (P = 0.24). In 

addition, no significant difference was observed between 

the groups regarding gender distribution (P = 0.16). 

However, the prevalence of current smoking was 

significantly higher in the RA group compared with the 

non‑RA group (40% vs. 17.5%, P = 0.02). Furthermore, 

the rate of total knee arthroplasty (TKA) did not differ 

significantly between the two groups (P = 0.37). The 

incidence of complications within three months after 

discharge was also low and showed no statistically 

significant difference between the groups (P = 0.15), 

including wound infection, urinary tract infection, and 

pulmonary embolism (Table 1) . 

The findings showed that the mean back pain score was 

higher in the RA group than in the non-RA group at 

baseline (9.32±0.88 vs. 8.62±0.95), with a statistically 

significant difference (P=0.001). Back pain significantly 

decreased in both groups during follow-up, and at  

6 months, the mean scores reached 2.27±0.59 in the RA 

group and 0.75±0.45 in the non-RA group (P<0.001). 

After 12 months, back pain further decreased to 

0.87±0.55 in the RA group and 0.37±0.34 in the non-RA 

group, while the difference between the two groups 

remained statistically significant (P=0.001). (Table 2).  

Table 1- Demographic and clinical characteristics of patients 

Variable RA (n=40) Non-RA (n=40) P value 

Age, mean (SD) 59.40 (9.68) 56.75 (10.32) 0.24 

Gender, n (%) 
  

0.16 

• Male 17 (42.5) 11 (27.5) 
 

• Female 23 (57.5) 29 (72.5) 
 

Current smoker, n (%) 
  

0.02 

• Yes 16 (40) 7 (17.5) 
 

• No 24 (60) 33 (82.5) 
 

Diabetes mellitus, n (%) 
  

0.17 

• Yes 10 (25) 11 (27.5) 
 

• No 30 (75) 29 (72.5) 
 

History of heart disease, n (%) 
  

0.01 

• Yes 10 (25) 21 (52.5) 
 

• No 30 (75) 19 (47.5) 
 

TKA, n (%) 
  

0.37 

• Yes 5 (12.5) 8 (20) 
 

• No 35 (87.5) 32 (80) 
 

Osteoporosis, n (%) 
  

0.63 

• Yes 21 (52.5) 13 (32.5) 
 

• No 19 (47.5) 27 (67.5) 
 

Complications within 3 months after discharge, n (%) 
  

0.15 

• Wound infection 3 (7.5) 1 (2.5) 
 

• Urinary tract infection 2 (5) 1 (2.5) 
 

• Pulmonary embolism 1 (2.5) 0 (0) 
 

• Pneumonia 0 (0) 0 (0) 
 

• Deep venous thrombosis 0 (0) 0 (0) 
 

Table 2- Comparison of postoperative back pain between RA and non-RA groups. 

Variable RA Mean (SD) Non-RA Mean (SD) P value 

Baseline 9.32 (0.88) 8.62 (0.95) 0.001 

After 6 months 2.27 (0.59) 0.75 (0.45) <0.001 

After 12 months 0.87 (0.55) 0.37 (0.34) 0.001 

 



4 Bazgir et al.: Lumbar Spine Surgery Outcomes in RA 

The results showed that the mean leg pain score at 

baseline was higher in the RA group compared with the 

non-RA group (9.45±0.81 vs. 8.82±0.93), with a 

statistically significant difference (P=0.002). Leg pain 

markedly decreased in both groups during follow-up, 

reaching 2.35±0.62 in the RA group and 1.17±1.05 in the 

non-RA group at 6 months after surgery (P<0.001). At  

12 months after surgery, the mean leg pain score 

remained significantly higher in the RA group than in the 

non-RA group (0.92 ± 0.23 vs. 0.67 ± 0.43, P = 0.007). 

(Table 3). To account for baseline differences, 

multivariable regression analysis was performed, 

adjusting for a history of heart disease and other relevant 

covariates. After adjustment, RA status remained 

independently associated with higher postoperative pain 

scores. In the multivariable regression model, a history of 

cardiovascular disease was associated with a slight 

increase in 12-month leg pain, but this relationship was 

not statistically significant (B = 0.292, p = 0.130).  

Thus, the differences in pain levels cannot be explained 

solely by cardiovascular comorbidities. Other factors, 

including RA-related characteristics and clinical 

variables, appear to play a more important role in 

determining long-term pain intensity (Table 4). In the 

multivariable regression analysis for 12-month back pain, 

none of the evaluated variables—including age, gender, 

diabetes, and history of cardiovascular disease—showed 

a statistically significant association (all p > 0.05). 

Although TKA and osteoporosis demonstrated a trend 

toward association, they did not reach statistical 

significance. Therefore, no independent predictors of 

long‑term postoperative back pain were identified in this 

model (Table 5). 

Discussion 

Pain as a key postoperative and disease-related 

outcome 

Lumbar spine disorders and their surgical treatment 

may be associated with several postoperative 

consequences. Patients may experience persistent pain in 

the back, legs, and knees, along with reduced physical 

functioning and emotional distress. In addition, these 

conditions can affect social and marital relationships and 

impose economic burdens due to treatment costs and 

work limitations, leading patients to adopt various coping 

strategies such as pain acceptance and passive adaptation 

[19]. Pain is one of the main symptoms in patients with 

spinal injuries. In the study by Weber et al., among 202 

patients, the severity of spinal canal stenosis ranged from 

mild to very severe, but this severity was not associated 

with the level of pain or disability before surgery or one 

year after the operation [20]. 

Table 3- Comparison of postoperative leg pain between RA and non-RA groups. 

Variable RA Mean (SD) Non-RA Mean (SD) P value 

Baseline 9.45 (0.81) 8.82 (0.93) 0.002 

After 6 months 2.35 (0.62) 1.17 (1.05) <0.001 

After 12 months 0.92 (0.23) 0.67 (0.43) 0.007 

Table 4- Predictors of postoperative leg pain at 12 months – multivariable regression analysis. 

Variable B Sig 
95.0% Confidence Interval for B 

Lower Bound Upper Bound 

Age 0.006 0.538 -0.013 0.024 

Gender -0.164 0.435 -0.579 0.252 

Current smoker -0.806 0.000 -1.237 -0.375 

Diabetes mellitus -0.438 0.080 -0.930 0.054 

History of heart disease 0.292 0.130 -0.088 0.671 

TKA 0.412 0.092 -0.069 0.894 

Osteoporosis -0.405 0.004 -0.678 -0.133 

Complications -0.145 0.038 -0.281 -0.009 

Table 5- Predictors of postoperative back pain at 12 months – multivariable regression analysis. 

Variable B Sig 
95.0% Confidence Interval for B 

Lower Bound Upper Bound 

Age -0.010 0.218 -0.026 0.006 

Gender -0.109 0.557 -0.479 0.260 

Current smoker -0.182 0.345 -0.565 0.200 

Diabetes mellitus 0.095 0.668 -0.343 0.532 

History of heart disease 0.139 0.413 -0.198 0.477 

TKA 0.364 0.094 -0.064 0.792 

Osteoporosis -0.218 0.076 -0.460 0.023 

Complications 0.018 0.763 -0.103 0.139 
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In the study by Verma et al., patients with leg pain 

initially had greater disability, and although they showed 

a greater reduction in leg pain after surgery, they still 

experienced more pain and disability compared with the 

group without leg pain. Overall, ASD patients with 

radiculopathy experience higher levels of pain and 

disability before surgery and continue to do so even after 

surgical correction [21]. The findings of this study are 

consistent with the results of the aforementioned studies 

regarding the presence of pain in patients with LSS. 

In the study by Gulati et al., lumbar spinal stenosis–

related surgical outcomes were investigated among 

patients with RA. A total of 1,130 individuals were 

assigned to the control group and 29 to the RA group. 

Eighteen RA patients (48.6%) had other health problems, 

such as cardiovascular disease in nine (24.3%), 

cerebrovascular disease in one (2.7%), chronic lung 

disease in two (5.4%), hypertension in nine (24.3%), 

cancer in two (5.4%), diabetes in two (5.4%), and other 

endocrine disorders in one (2.7%). Regarding back pain, 

the mean baseline pain score in the control group was 6.6, 

decreasing to 3.8 after one year. In the RA group, the 

baseline mean was 7.3, which decreased to 4 after one 

year. The mean change in pain score was 3.8 in the 

control group and 3.5 in the RA group (P=0.19). For leg 

pain, the mean baseline pain score in the control group 

was 6.6, decreasing to 3.6 after one year. In the RA group, 

the baseline mean was 7.3, decreasing to 4.3 after one 

year. The mean change in leg pain was 3.1 in the control 

group and 3.0 in the RA group (P=0.92) [22]. These data 

suggest that although RA patients start with higher pain, 

the rate of postoperative improvement is similar, but their 

“final pain level” remains higher, which is of clinical 

importance. 

RA and postoperative course 

In the study by Joo and colleagues, which 

systematically reviewed articles indexed in PubMed, the 

findings showed that patients with RA reported higher 

rates of postoperative complications after lumbar spine 

surgery as well as an increased incidence of vertebral 

fractures [23].  

Sugita et al. also conducted an observational cohort 

study in which 103 patients with RA were evaluated 

between 2003 and 2011. The findings showed that RA 

patients who required cervical spine surgery had higher 

disease activity, a greater number of tender joints, and 

higher CRP levels compared with other RA patients [24]. 

Pain is one of the complications of LSS disease, and 

appropriate interventions should be implemented to 

reduce it [25].  

Our study also indicated that RA patients have a similar 

pattern in terms of pain intensity. This is consistent with 

the pattern of Gulati and Joo's studies, which suggests 

that RA is more associated with a higher initial pain 

burden and a higher risk of complications. The higher 

baseline pain observed in patients with rheumatoid 

arthritis (RA) can be attributed to the interaction between 

systemic inflammation and alterations in neural pain 

processing, particularly central sensitization. 

Additionally, the consequences of concomitant joint 

involvement and increased spinal vulnerability to 

osteoporotic vertebral fractures are recognized as key 

factors contributing to the persistence and exacerbation 

of pain in this population [26-27]. 

For rheumatologists and spine surgeons, it is essential 

that future research explores the impact of disease 

activity control, specific pharmacological treatments 

(including DMARDs and biologics), and the duration of 

rheumatoid arthritis on outcomes following lumbar and 

leg pain surgeries. Conducting multicenter, large-scale 

studies with long-term follow-up is critical to 

maximizing therapeutic strategies and minimizing 

postoperative complications. Collaborative efforts across 

specialized centers will facilitate a more profound 

understanding of these factors, ultimately supporting the 

development of evidence-based, personalized treatment 

protocols. 

Study limitations and recommendations for future 

research 

• Retrospective design (potential selection bias, missing 

data) 

Future studies with prospective designs are 

recommended to minimize selection bias and allow more 

complete and standardized data collection. 

• Small sample size (40 patients per group) 

To increase statistical power and improve the reliability 

of the findings, larger multicenter studies with greater 

sample sizes are necessary. 

• Single-center study (limited generalizability) 

Conducting multicenter studies across different 

institutions would improve the generalizability of the 

results. 

• Lack of RA disease activity markers 

Future studies should include RA disease activity 

indicators such as DAS28, CRP, and ESR to better 

evaluate the impact of disease severity on surgical 

outcomes. 

• Lack of functional outcome measures 

Incorporating validated functional outcome measures 

and quality-of-life assessments would provide a more 

comprehensive evaluation of postoperative recovery. 

• Short follow-up period (only 12 months) 

Longer follow-up periods are recommended to evaluate 

long-term outcomes, complications, and potential need 

for reoperation. 

Conclusion 

Based on the findings, both back pain and leg pain 

significantly decreased in the RA and non‑RA groups 
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during the 12‑month follow‑up after surgery. Although 

patients with RA had higher baseline pain scores and 

continued to report slightly higher pain levels during 

follow‑up, substantial improvement was observed in both 

groups over time. Overall, the results suggest that the 

surgical intervention was effective in reducing 

postoperative back and leg pain in both RA and non‑RA 

patients. 
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