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Abstract

Background Although fibromyalgia is associated with poor outcomes following orthopedic surgeries, several studies
show some benefit from surgical intervention and nevertheless recommend operative treatment when indicated.
There is sparse evidence of the effect of fibromyalgia on the outcomes of shoulder surgery. The purpose of this study
was to investigate the effect of fibromyalgia on patient-reported outcomes of arthroscopic rotator cuff repair (ARCR).

Methods All patients with a confirmed diagnosis of fioromyalgia who underwent ARCR in one institution between
2010 and 2021 were included. Data retrieved from medical records included demographics, characteristics of the cuff
tear and the surgical procedure, and preoperative and last follow-up (minimum 1 year) postoperative Disabilities of
the Arm, Shoulder and Hand (DASH) score, Subjective Shoulder score (SSV), and Numeric Pain Rating Scale (NPRS). A
matched controlled group of patients without fiboromyalgia who had undergone ARCR was selected according to age,
sex, and preoperative DASH, SSV, and NPRS scores.

Results There were no significant differences in demographics, cuff tear and surgical procedure characteristics, and
preoperative scores between the fibromyalgia and control groups. The fibromyalgia patients’' postoperative scores for
all 3 measurements showed significant improvement: SSV by 32.1 (P=0.004), DASH by 20.3 (P=0.016), and NPRS by
2.33 (P=0.017). There were no significant differences in the postoperative DASH, SSV, and NPRS between the fibromy-
algia and control groups.

Conclusion Fibromyalgia patients with rotator cuff tears who undergo ARCR do not have inferior patient-reported
outcomes compared with non-fibromyalgia controls. Fioromyalgia should not be a considered a contraindication for
ARCR.

Level of evidence: |lI
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Introduction

Rotator cuff tears are common and 250,000 to 300,000
rotator cuff repairs (RCR) are performed in the United
States every year, with an increasing percentage of

R%OnrrGeercfndence: them being carried out arthroscopically [1, 2]. The
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functional score of the involved or the contralateral
shoulder, smoking status, age, activities of daily living,
subacromial decompression, tear size, biceps tendon
intervention, preoperative pain, and muscle atrophy
[3-5].

Fibromyalgia is described as a centralized pain state
that is prevalent in 2—-8% of the population, and char-
acterized by widespread pain often accompanied by
fatigue, memory problems, and sleep disturbances [6].
The effect of fibromyalgia on the outcomes of ortho-
pedic surgery has been studied and reported in several
publications. A recent systematic review described it
as a risk factor for poor outcomes following orthope-
dic surgery [7]. Specific to shoulder surgery, another
recent systematic review stated that due to the scarcity
and low level of evidence in the available literature, it is
currently impossible to determine whether fibromyal-
gia does or does not have an effect on shoulder surgery
outcomes [8].

The aim of our study was to compare the outcomes
of patients with and those without fibromyalgia who
underwent arthroscopic rotator cuff repair (ARCR)
in one medical institution, and to determine whether
ARCR outcomes are affected by fibromyalgia. We
hoped to provide clinical evidence of the effect of fibro-
myalgia on the outcome of surgery for rotator cuff tears
to shoulder surgeons who treat patients with these
coexisting pathologies.

Materials and methods

Study population

This was a retrospective cohort study. Following institu-
tional ethical review board approval (no. TLV-0731-18),
all consecutive adult patients treated in our rheumatol-
ogy clinic due to a diagnosis of fibromyalgia and who
also underwent ARCR in our institution between 2010
to 2021 were digitally located. Each case was matched
according to sex, age at surgery, the preoperative Dis-
abilities of the Arm, Shoulder and Hand (DASH) score,
the Subjective Shoulder score (SSV), and the Numeric
Pain Rating Scale (NPRS) with a control patient who
underwent ARCR. The controls were confirmed not to
have fibromyalgia. The collected data included demo-
graphics, cuff tear and surgical procedure character-
istics, and the preoperative and postoperative NPRS,
DASH, and SSV scores which are routinely obtained in
our clinic. The patients were evaluated in our clinic pre-
operatively, and followed at routine postoperative visits
at 2, 6, and 12 weeks, and at 6 and 12 months thereafter.
Minimal follow-up time for each patient was 1 year. In
cases where not all scores were available, patients were
reached by a phone call to complete the missing data.
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Statistical analysis

Means and standard deviations were used to describe
continuous variables. Percents were used to describe
categorical variables. Preoperative, cuff tear, and surgi-
cal procedure characteristics were compared between
the fibromyalgia and the control groups in order to con-
firm that they were appropriately matched. This was
performed by using the independent samples t-test,
Mann-Whitney U test, chi-square, and Fisher’s exact
tests. We applied a paired sample ¢-test in order to com-
pare the preoperative to the last follow-up postoperative
NPRS, DASH, and SSV scores of the fibromyalgia group.
We then compared the last follow-up NPRS, DASH, and
SSV scores of the fibromyalgia group with those of the
matched control group by means of an independent sam-
ple t-test. We also compared the difference between the
scores at the last follow-up with the preoperative scores
among the groups, using an independent sample ¢-test.
All statistical analyses were performed with IBM SPSS
V24.

Results
Eighteen consecutive patients with a confirmed diagnosis
of fibromyalgia underwent ARCR at our institution dur-
ing the study period. They were matched with 18 ARCR
non-fibromyalgia patients who served as the control
group. There were no significant group differences in age
at surgery or preoperative NPRS, DASH, or SSV scores,
and the female-to-male ratio was identical (Table 1).
Mean and minimum follow-up times were 51.9+34.6
and 12 months, respectively. Additional analysis also
showed no significant differences between the groups in
both cuff tear characteristics (fatty infiltration [9], retrac-
tion, time from onset to surgery, and involved tendons)
or characteristics of the surgical procedure (complete/
partial repair and biceps tenotomy/tenodesis) (Table 2).
There was a significant improvement in all 3 patient-
reported outcome scores in the fibromyalgia group: the
SSV increased from 29.3 to 61.4 (P=0.004), the DASH

Table 1 Group characteristics

Fibromyalgia Control group P value
group (No=18)* (No.=18)?
Male/female ratio 2/16 2/16
Age at surgery, years 588+12.2 574+116 0.73
Preoperative SSV 29.3+23439 330+232 0.64
Preoperative DASH 7184220 732+138 0.83
Preoperative NPRS 783+1.76 7954204 0.86

SSV subjective shoulder score, DASH Disabilities of the Arm, Shoulder and Hand
score, NPRS Numerical Pain Rating Scale.

@ All values are mean +standard deviation.
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Table 2 Characteristics of the cuff tears and the surgical procedures

Fibromyalgia group Control group P value
Fatty infiltration (mean £ SD)* 14+09 18+13 049
Tear retraction (mean +SD[mm]) 9.7+9.2 13.6+15.2 041
Time from onset to surgery (mean + SD[months]) 375313 2394351 0.26
Biceps tendon tenotomy (%) 66.70% 66.70% 1
Biceps tendon tenodesis (%) 11.10% 0% 049
Complete/partial tear (%) 66.7%/33.3% 88.9%/11.1% 0.23
Involved tendons
Supraspinatus (% of patients) 100% 100%
Infraspinatus (% of patients) 33.3% 33.3% 1
Subscapularis (% of patients) 38.9% 27.8% 048

" According to Goutallier et al.

Table 3 Comparison between postoperative and preoperative
scores of the fibromyalgia group

Preoperative® Postoperative® P value
SSV 293+234 6144237 0.004
DASH 7184220 51.5+£29.1 0.016
NPRS 783+1.76 550+3.19 0.017

SSV Subjective Shoulder score, DASH Disabilities of the Arm, Shoulder and Hand
score, NPRS Numerical Pain Rating Scale.

2 All values are mean = standard deviation.

Table 4 Comparison of postoperative outcomes between the
fibromyalgia group and the control group

Fibromyalgia® Controls® P value
SSV 614+23.7 47.7 +26.1 0.109
DASH 5154291 56.0+£253 0.623
NPRS 550+3.19 556248 0.954

SSV Subjective Shoulder score, DASH Disabilities of the Arm, Shoulder and Hand
score, NPRS Numerical Pain Rating Scale.

2 All values are mean = standard deviation.

decreased from 71.8 to 51.5 (P=0.016), and the NPRS
decreased from 7.83 to 5.50 (P=0.017) (Table 3). There
was no significant group difference in the last follow-up
postoperative SSV, DASH, or NPRS scores (Table 4), or
in the mean improvement in SSV, DASH, or NPRS scores
(Table 5).

Discussion

This study showed no significant group difference in
postoperative outcomes of ARCR between patients with
and without fibromyalgia. Moreover, the fibromyal-
gia group reported a significant improvement between
the preoperative and the last follow-up postoperative
DASH, NPRS, and SSV scores. These results suggest that

Table 5 Comparison of the differences between the
postoperative and the preoperative scores of the fibromyalgia
and control groups

Fibromyalgia® Controls® Pvalue
Delta SSV 32.1+41.1 1474228 0.126
Delta DASH 203+324 171212 0.729
Delta NPRS 233+3.76 2.39+268 0.960

SSV Subjective Shoulder score, DASH Disabilities of the Arm, Shoulder and Hand
score, NPRS Numerical Pain Rating Scale.

2 All values are mean +standard deviation.

ARCR is a successful procedure in patients with coex-
isting fibromyalgia, in opposition to several reports that
claimed that fibromyalgia was a risk factor for poor post-
operative outcome.

D'onghia et al’s systematic review of the results of
orthopedic surgery in general among fibromyalgia
patients concluded that fibromyalgia was consistently
reported as a significant risk factor for lower patient sat-
isfaction, higher pain scores, worse functional outcome,
increased risk for postoperative opioid prescription,
and higher rate of medical and surgical complications
[7]. Sodhi et al. performed an analysis of over 300,000
patients who underwent total knee arthroplasty and
concluded that fibromyalgia patients have a greater
risk of developing certain surgical complications after
the procedure, such as bearing wear, aseptic loosen-
ing, infection, and dislocation [10]. In contrast to those
studies and similar to our current findings, Bican et al.
compared 59 patients with fibromyalgia who under-
went total knee arthroplasty to non-fibromyalgia con-
trols and reported comparable improvement between
the 2 groups, concluding that fibromyalgia should not
be a contraindication to the procedure [11]. Lopiz et al.
compared 26 fibromyalgia patients who underwent
arthroscopic subacromial decompression with 20 control
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non-fibromyalgia patients who underwent the same
procedure, and reported that fibromyalgia was a prog-
nostic factor for poor postoperative outcome. However,
those authors nevertheless recommended surgical treat-
ment when indicated due to some clinical improvement
seen in the fibromyalgia group [12]. Compagnoni et al.
performed a systematic review of fibromyalgia effect on
shoulder surgery and concluded that the current litera-
ture on the topic is too limited to allow the confirmation
of any impact of fibromyalgia on shoulder surgery [8].

The main limitations of our study were its retrospective
nature and its small size. However, it is currently the only
comparative study of postoperative outcomes of ARCR in
fibromyalgia patients and we were able to reach statistical
significance in several outcomes. Another limitation was
that we have no data regarding the rehabilitation process
of the patients and their pre- or postoperative medication
use.

In conclusion, this study demonstrates comparable
results of ARCR for fibromyalgia patients and non-fibro-
myalgia controls, and provides evidence of significant
patient reported improvement in fibromyalgia patients
who presented with cuff tears and underwent ARCR.
Our study findings suggest that fibromyalgia should not
be considered as a contraindication for ARCR in patients
with rotator cuff tears.

Acknowledgements
Not applicable.

Author contributions

RG — manuscript design, statistical analysis; MV — data mining review of the
manuscript. EE: reviewed the manuscript; SF: design of the paper and review
of the manuscript; EK: design of the paper and review of the manuscript; AB:
design of the paper and review of the manuscript; EM: design of the paper
and review of the manuscript; OC: design of the paper and review of the
manuscript; DR: design of the paper and review of the manuscript. All authors
read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
Data is available upon request from the corresponding author.

Declarations

Ethics approval and consent to participate
This study was approved by the institutional ethical review board
(TLV-0731-18).

Consent for publication
All authors approved the publication of this paper.

Competing interests

The authors declare that they have no competing interests.

Received: 6 January 2023 Accepted: 1 May 2023
Published online: 11 May 2023

Page 4 of 4

References

1. Colvin AC, Egorova N, Harrison AK et al (2012) National trends in rotator
cuff repair. J Bone Joint Surg Am 94:227-233. https://doi.org/10.2106/
JBJSJ.00739

2. Jain NB, Higgins LD, Losina E et al (2014) Epidemiology of musculo-
skeletal upper extremity ambulatory surgery in the United States. BMC
Musculoskelet Disord 15:4. https://doi.org/10.1186/1471-2474-15-4

3. Jenssen KK, Lundgreen K, Madsen JE et al (2018) Prognostic factors for
functional outcome after rotator cuff repair: a prospective cohort study
with 2-year follow-up. Am J Sports Med 46:3463-3470. https://doi.org/10.
1177/0363546518803331

4. Frangiamore S, Dornan GJ, Horan MP et al (2020) Predictive modeling to
determine functional outcomes after arthroscopic rotator cuff repair. Am
J Sports Med 48:1559-1567. https://doi.org/10.1177/0363546520914632

5. Jain NB, Ayers GD, Fan R et al (2018) Predictors of pain and functional
outcomes after operative treatment for rotator cuff tears. J Shoulder Elb
Surg 27:1393-1400. https://doi.org/10.1016/j.js€.2018.04.016

6. Clauw DJ (2014) Fibromyalgia: a clinical review. JAMA J Am Med Assoc
311:1547-1555. https://doi.org/10.1001/jama.2014.3266

7. D'Onghia M, Ciaffi J, McVeigh JG et al (2021) Fibromyalgia syndrome—a
risk factor for poor outcomes following orthopaedic surgery: a systematic
review. Semin Arthritis Rheum 51:793-803. https://doi.org/10.1016/j.
semarthrit.2021.05.016

8. Compagnoni R, Gualtierotti R, Luceri F et al (2019) Fibromyalgia and
shoulder surgery: a systematic review and a critical appraisal of the litera-
ture. J Clin Med 8:1518

9.  Goutallier D, Postel JM, Bernageau J et al (1994) Fatty muscle degenera-
tion in cuff ruptures: pre- and postoperative evaluation by CT scan. Clin
Orthop Relat Res 304:78-83

10. Sodhi N, Moore T, Vakharia RM et al (2019) Fibromyalgia increases the risk
of surgical complications following total knee arthroplasty: a nationwide
database study. J Arthroplasty 34:1953-1956. https://doi.org/10.1016/j.
arth.2019.04.023

11. Bican O, Jacovides C, Pulido L et al (2011) Total knee arthroplasty in
patients with fibromyalgia. J Knee Surg 24:265-271. https://doi.org/10.
1055/5-0031-1280880

12. LopizY, Marcelo H, Arvinius C et al (2019) Is fibromyalgia a cause of
arthroscopic subacromial decompression failure? Rev Esp Cir Ortop
Traumatol 63:275-280. https://doi.org/10.1016/j.recot.2019.03.001

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.2106/JBJS.J.00739
https://doi.org/10.2106/JBJS.J.00739
https://doi.org/10.1186/1471-2474-15-4
https://doi.org/10.1177/0363546518803331
https://doi.org/10.1177/0363546518803331
https://doi.org/10.1177/0363546520914632
https://doi.org/10.1016/j.jse.2018.04.016
https://doi.org/10.1001/jama.2014.3266
https://doi.org/10.1016/j.semarthrit.2021.05.016
https://doi.org/10.1016/j.semarthrit.2021.05.016
https://doi.org/10.1016/j.arth.2019.04.023
https://doi.org/10.1016/j.arth.2019.04.023
https://doi.org/10.1055/s-0031-1280880
https://doi.org/10.1055/s-0031-1280880
https://doi.org/10.1016/j.recot.2019.03.001

	Arthroscopic rotator cuff repair in fibromyalgia patients had comparable outcomes to a matched control group
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Study population
	Statistical analysis

	Results
	Discussion
	Acknowledgements
	References


