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Background: Fibromyalgia is a disease primarily characterized by chronic widespread pain and associated 
symptoms of fatigue, mild cognitive impairment, and sleep disturbance. The condition affects 1% to 6% of 
the general population in the United States and is more commonly diagnosed in women (2:1 ratio). There 
is evidence to suggest that fibromyalgia patients may be more at risk of postoperative complications. The 
rate of total knee arthroplasties (TKAs) performed worldwide is escalating and thus it is expected that the 
proportion of fibromyalgia patients under orthopaedic care will increase accordingly. However, the literature 
on TKA outcomes in this subpopulation is limited. We assessed whether fibromyalgia patients have a higher 
likelihood of developing medical complications compared to a matched cohort of non-fibromyalgia patients 
following TKA. Specifically, we assessed the likelihood of developing (I) any medical complication and (II) 
specific medical complications.
Methods: Using the Medicare Standard Analytical Files of the PearlDiver supercomputer, patients who 
underwent a TKA between 2005 and 2014 were queried. Propensity score matching was used to match 
patients with and without fibromyalgia in a 1:1 ratio based on age, sex, and the Charlson Comorbidity 
Index (CCI). A total cohort of 305,510 patients (female =242,198; male =59,810; and unknown =3,502) with 
(n=152,755) and without fibromyalgia (n=152,755) was identified. Statistical analyses involved the calculation 
of odds ratios, 95% confidence intervals (95% CI), and P values (<0.05) were utilized to evaluate the 
occurrence of any and specific medical complications. 
Results: Compared to a matched cohort of non-fibromyalgia patients, fibromyalgia patients had increased 
odds of developing any medical complication following TKA [odds ratio (OR): 1.95, 95% CI: 1.86–2.04, 
P<0.001]. Furthermore, compared to a matched cohort, these patients had significantly greater odds of 
developing urinary tract infections (OR: 2.08, 95% CI: 1.89–2.29, P<0.001), acute post-hemorrhagic anemia 
(OR: 1.56, 95% CI: 1.41–1.73, P<0.001), thoracic or lumbosacral neuritis or radiculitis (OR: 5.85, 95%  
CI: 4.82–7.10, P<0.001), shortness of breath (OR: 3.02, 95% CI: 2.60–3.51, P<0.001), other diseases of 
lung not elsewhere classified (OR: 2.32, 95% CI: 1.77–3.03, P<0.001), other respiratory abnormalities  
(OR: 3.49, 95% CI: 2.87–4.24, P<0.001), transfusion of packed cells (OR: 1.69, 95% CI: 1.36–2.10, P<0.001), 
pneumonia (OR: 2.17, 95% CI: 1.71–2.76, P<0.001), acute kidney failure (OR: 1.27, 95% CI: 1.02–1.57, 
P<0.05), and neuralgia neuritis and radiculitis (OR: 5.29, 95% CI: 3.53–7.92, P<0.001). 
Conclusions: As the number of fibromyalgia patients under orthopaedic care is expected to rise, it is 
imperative that the TKA outcomes of these patients are tracked in order to provide optimal patient care. 
This study identified fibromyalgia as a risk factor for a number of medical complications following TKA. 
Orthopaedic surgeons must be aware of the potential for poor TKA outcomes among these patients and 
should provide them with appropriate medical care and pre-operative guidance.
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Introduction

The diagnostic label of fibromyalgia is often debated 
because its etiology and pathogenesis remain unclear (1,2).  
Although typically classified as a musculoskeletal disorder, 
the condition is now considered to be a central sensitivity 
disorder which results in augmentation of pain (3). Thus, 
these patients experience pain differently to those without 
the condition. Fibromyalgia is associated with several 
conditions with and without structural pathology. The 
disease is commonly seen with comorbid conditions 
such as rheumatoid arthritis, systemic lupus, ankylosing 
spondylitis, and osteoarthritis (4). The relationship between 
fibromyalgia and rheumatic diseases is well-established (5-7)  
and this comorbidity is estimated to be between 11% and 
30% (6). For example, a study in the United Kingdom 
reported that 12% to 17% of rheumatoid arthritis patients 
attending an outpatient clinic were found to have a diagnosis 
of fibromyalgia based the American College of Rheumatology 
criteria (5). Furthermore, a longitudinal study of hip and knee 
osteoarthritis patients (n=613) in Canada found that 11% of 
the sample met the diagnostic criteria for fibromyalgia. 

As musculoskeletal pain is the primary manifestation 
of fibromyalgia, orthopaedic physicians commonly find 
themselves treating these patients. Given the altered pain 
processing mechanisms underlying the condition and 
its increased comorbidity, it is important to examine the 
clinical outcomes of these patients to enable and promote 
optimal orthopaedic care. There is evidence to suggest 
that fibromyalgia patients are less satisfied (8), have poorer 
functional outcomes (8), show less improvement in pain (9)  
and have increased opioid consumption (10,11) post-
operatively. Fibromyalgia patients have also been found to 
have a higher likelihood of experiencing 30- and 90-day 
postoperative complications following posterior lumbar spine 
fusion (12). Although few studies have reported on total knee 
arthroplasties (TKAs) outcomes in fibromyalgia patients, 
there is a lack of extensive studies focusing specifically on the 
postoperative surgical outcomes of these patients. 

Thus, the purpose of this study was to evaluate whether 
fibromyalgia patients, compared to a matched cohort of non-

fibromyalgia patients, were more likely to experience medical 
complications following TKA. Specifically, we assessed the 
risk of developing any medical complication as well as specific 
medical complications of these patients after TKA. 

Methods

Data source

A retrospective review was performed from January 1, 2004 
to December 31, 2015 using the Standard Analytical Files 
of the Medicare database from the PearlDiver (PearlDiver 
Technologies, Fort Wayne, Indiana) supercomputer. 
PearlDiver is compliant with the Health Information 
Portability and Affordability Act (HIPAA) and is exempt 
from International Review Board (IRB) as the information 
is de-identified. The database includes information on 
diagnoses, complications, procedures, lengths-of-stay, costs, 
reimbursements, discharge dispositions, as well as other 
information related to a patient’s episode of care. Patients 
were queried using the International Classification of 
Disease, ninth revision (ICD-9) codes, as described below. 

Study population

All patients who underwent primary a TKA were queried 
using the ICD-9 procedural code 81.54. A total of 3,974,092 
patients were initially identified. From this cohort, patients 
with a diagnosis of fibromyalgia were identified using ICD-
9 diagnosis code 729.1. Patients undergoing TKA without 
fibromyalgia served as the control group. In order to control 
for potential confounding variables, fibromyalgia patients 
and non-fibromyalgia TKA patients were matched in a 1:1 
ratio with the use of propensity score matching based on 
age, sex, and the Charlson Comorbidity Index (CCI). Each 
cohort was longitudinally followed for 90-days following 
the index procedure.

Propensity score matching yielded a total study population 
cohort of 305,510 patients (female =242,198; male =59,810; 
and unknown =3,502) with (n=152,755) and without 
fibromyalgia (n=152,755) (Table 1). Average CCI between 
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the study group and control group was 5.45±2.31, with a  
P value =1.00, indicating the study and control group were 
properly matched.

Outcomes assessed

Patients were first assessed for any medical complication before 
being further examined for specific medical complications. The 
medical complications examined were urinary tract infections, 
acute post-hemorrhagic anemia, thoracic or lumbosacral 
neuritis or radiculitis, respiratory abnormalities, transfusions, 
acute kidney failure, postoperative infection, ankylosis of 
joint lower leg, acute venous embolism or thrombosis, and 
contracture of joint lower leg.

Data analysis

The fibromyalgia and non-fibromyalgia cohorts were 
evaluated for any medical complication as well as specific 
medical complications, as listed above. Statistical analyses 
were performed using MedCalc for Windows, version 
18.2.1 (MedCalc Software, Ostend, Belgium). Odds ratios, 
95% confidence intervals (95% CI), and P values (<0.05) 
were calculated and compared for the fibromyalgia and 
non-fibromyalgia patients with respect to any and specific 

medical outcomes. 

Results

Any medical complication

In the 90-days following TKA, 5,537 medical complications 
were reported among fibromyalgia patients compared to 
2,889 among non-fibromyalgia patients, indicating that 
fibromyalgia patients had significantly greater odds of 
developing any medical complication [odds ratio (OR): 1.95, 
95% CI: 1.86–2.04, P<0.001] compared to a matched cohort. 

Specific medical complications

In the 90-days following primary TKA, patients with 
fibromyalgia had significantly greater odds of developing 
urinary tract infections (OR: 2.08, 95% CI: 1.89–2.29, 
P<0.001), acute posthemorrhagic anemia (OR: 1.56, 95% 
CI: 1.41–1.73, P<0.001), and thoracic or lumbosacral neuritis 
or radiculitis (OR: 5.85, 95% CI: 4.82–7.10, P<0.001). 
Fibromyalgia patients also had substantially greater 
respiratory complications such as shortness of breath (OR: 
3.02, 95% CI: 2.60–3.51, P<0.001), pneumonia (OR: 2.17, 
95% CI: 1.71–2.76, P<0.001), lung disease (OR: 2.32, 95% 
CI: 1.77–3.03, P<0.001), and other respiratory abnormalities 
(OR: 3.49, 95% CI: 2.87–4.24, P<0.001). Furthermore, 
fibromyalgia patients had greater rates of transfusion (OR: 
1.69, 95% CI: 1.36–2.10, P<0.001), acute kidney failure (OR: 
1.27, 95% CI: 1.02–1.57, P<0.05), and neuralgia neuritis and 
radiculitis (OR: 5.29, 95% CI: 3.53–7.92, P<0.001) compared 
to the matched cohort of non-fibromyalgia cohort (Table 2). 

Fibromyalgia patients were significantly less likely than 
non-fibromyalgia patients to develop ankylosis of joint 
lower leg (OR: 0.63, 95% CI: 0.52–0.77, P<0.001) and 
contracture of joint lower leg (OR: 0.67, 95% CI: 0.49–0.91, 
P<0.01). These patients were no more likely than a matched 
cohort to develop other postoperative infections (OR: 0.82, 
95% CI: 0.67–1.01, P=0.07) and acute venous embolism and 
thrombosis of unspecified deep vessels of lower extremity 
(OR: 1.00, 95% CI: 0.80–1.25, P=1.00).

Discussion

Fibromyalgia is characterized by widespread pain and 
a range of associated symptoms including fatigue, 
depression and cognitive impairment (13). The orthopaedic 
management of these patients may be challenging given 

Table 1 Patient demographics for each cohort

Demographics Size

Age

64 and under 40,131

65–69 47,401

70–74 31,933

75–79 20,465

80–84 8,923

85 and over 2,151

Unknown 1,751

Sex

Female 121,099

Male 29,905

Unknown 1,751

CCI 5.45±2.31

TKA, total knee arthroplasty; CCI, Charlson Comorbidity Index.
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their abnormal experience of pain (14) and increased 
comorbidities (4). With the escalating rate of TKAs (15), 
it is important that orthopaedic specialists caring for these 
patients are aware of the potential risks and complications 
following TKA. There is a paucity of literature on 
fibromyalgia and TKAs, possibly due to the previous lack 
of widespread consensus of the condition (16), therefore 
the findings of this study provide valuable information for 
physicians and their patients.

This is the first study to assess and find out that 
fibromyalgia patients were more likely than a matched-
cohort of non-fibromyalgia patients to develop medical 
complications following TKA. Specifically, they were 
more likely to develop urinary tract infections, acute 
posthemorrhagic anemia, thoracic or lumbosacral neuritis 
or radiculitis, shortness of breath, other diseases of lung 
not elsewhere classified, other respiratory abnormalities, 
transfusion of packed cells, pneumonia, acute kidney failure, 
neuralgia neuritis, and radiculitis.

The present study has some limitations. The studied 

cohort had a post-operative follow up of 90 days which 
does not account for medical complications that could 
arise outside of the 90-day window. However, the 90-day 
window is of most importance in the setting of bundled 
payments. Also, fibromyalgia patients were selectively 
chosen for analysis, while non-fibromyalgia patients were 
not selectively chosen. In order to reduce the impact 
of a number of potential confounders, propensity score 
matching was carried out. Furthermore, this study examined 
aggregated data as opposed to raw data. This indicates a 
potential loss of information and eliminates the option of 
analyzing individual-level data. Nevertheless, this study is 
the first of its kind and will direct the path of future studies.

Other related studies have found similar results. 
D’Apuzzo et al. examined 110 fibromyalgia patients who 
underwent primary TKA between 1990 and 2001. The most 
common postoperative complication was arthrofibrosis 
(9%) followed by instability (12%), wound problems (4%), 
periprosthetic fracture (<1%), and quadriceps tendon 
rupture (<1%). Furthermore, 82% of patients were satisfied 

Table 2 Medical complications among fibromyalgia patients and a matched-cohort following a TKA

Complication Fibromyalgia patients (N) Non-fibromyalgia patients (N) OR 95% CI P value

Urinary tract infection site 1,248 603 2.08 1.89–2.29 <0.001

Acute posthemorrhagic anemia 958 615 1.56 1.41–1.73 <0.001

Thoracic or lumbosacral neuritis  
or radiculitis 

699 120 5.85 4.82–7.10 <0.001

Shortness of breath 680 226 3.02 2.60–3.51 <0.001

Other respiratory abnormalities 456 131 3.49 2.87–4.24 <0.001

Transfusion of packed cells 220 130 1.69 1.36–2.10 <0.001

Pneumonia 215 99 2.17 1.71–2.76 <0.001

Acute kidney failure 185 146 1.27 1.02–1.57 <0.05

Other diseases of lung not 
elsewhere classified

176 76 2.32 1.77–3.03 <0.001

Other postoperative infection 165 200 0.82 0.67–1.01 0.07

Ankylosis of joint lower leg 161 255 0.63 0.52–0.77 <0.001

Acute venous embolism and 
thrombosis of unspecified deep 
vessels of lower extremity

158 158 1.00 0.80–1.25 1.00

Neuralgia neuritis and radiculitis 148 28 5.29 3.53–7.92 <0.001

Contracture of joint lower leg 68 102 0.67 0.49–0.91 <0.01

Any medical complication 5,537 2,889 1.95 1.86–2.04 <0.001

TKA, total knee arthroplasty; N, number; OR, odds ratio; CI, confidence interval.
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with the results of surgery however 44% continued with 
some degree of pain (17). More recently, a study by Donnally 
et al. assessed postoperative medical complications of 
fibromyalgia patients following primary 1 to 2 level lumbar 
fusions (12). The group found that fibromyalgia patients 
were more likely to develop acute post hemorrhagic anemia 
within the first 30 days post-operative, and were more likely 
to contract pneumonia within 90-days post-operative. 

The literature on fibromyalgia and TKA, however, 
focuses  pr imari ly  on pat ient  sat i s fact ion,  opioid 
consumption, and analgesic outcomes. In 2011, a matched 
cohort study by Bican et al. examining fibromyalgia patients 
compared to non-fibromyalgia patients who underwent 
a TKA reported that at mean of 3 years follow-up, 
fibromyalgia patients were less satisfied with the outcome 
of the surgery despite demonstrating improvement that 
was comparable to the controls (8). Regarding opioid 
consumption, there is evidence to suggest that a higher 
fibromyalgia survey score is independently associated with 
increased opioid consumption following TKA and total 
hip arthroplasty (THA) (10,11). Also, Brummett et al., in 
a prospective observational study, showed that a higher 
fibromyalgia survey score was independently associated with 
less improvement in the pain in the affected knee or hip, 
in overall bodily pain, and in global impression of global 
following TKA or THA (10). 

Conclusions

This is the first study to examine whether fibromyalgia 
patients are more likely than non-fibromyalgia patients to 
develop medical complications following TKA. The results 
demonstrate that patients diagnosed with fibromyalgia are 
more likely to develop a number of medical complication 
than non-fibromyalgia patients. In light of these, 
fibromyalgia patients and orthopaedic surgeons can more 
optimally plan for a TKA in a way that minimizes, or 
potentially avoids, post-operative complications. 
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