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One-VYear Follow-up of Retinal Nerve Fiber Layer Changes in Fibromyalgia
Patients: A Retrospective Cohort Study
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ABSTRACT

OBJECTIVE: To retrospectively evaluate retinal nerve fiber layer (RNFL) changes over one year in fibromyalgia (FM) patients compared to
healthy controls, assess correlations between clinical parameters and RNFL measurements, and investigate potential treatment-related effects.
MATERIALS and METHODS: This retrospective cohort study analyzed medical records of 44 female FM patients and 44 age-matched healthy
controls who underwent serial optical coherence tomography (OCT) examinations. RNFL thickness measurements obtained using Canon-OCT
HS100 at baseline and one-year follow-up were extracted from the database. Clinical data including Visual Analog Scale (VAS), Fibromyalgia
Impact Questionnaire (FIQ), disease duration, and medication use were collected from patient records. Statistical analyses included Mann-
Whitney U tests, Wilcoxon signed-rank tests, Kruskal- Wallis tests, and Spearman correlations.

RESULTS: No significant baseline differences in RNFL parameters were observed between groups. However, FM patients showed significantly
greater RNFL thinning in nasal (A: -1.51%1.01 vs - 0.74%0.66 um, p<0.001) and superior (A: -2.49%1.66 vs -1.09%1.08 um, p<0.001) sectors
compared to controls. Disease duration correlated positively with average (r=0.308, p=0.042) and temporal (r=0.342, p=0.023) RNFL change.
Pregabalin users showed greater RNFL reduction in nasal (p=0.016) and inferior (p=0.031) sectors.

CONCLUSION: FM patients demonstrate accelerated RNFL thinning over one year, particularly in nasal and superior sectors. Disease duration
influences this progression. These findings may be consistent with the hypothesis of ongoing neurodegenerative processes in FM, though the
small effect sizes warrant cautious interpretation. The results highlight OCT as a potential monitoring tool.
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oz

AMAC: Fibromiyalji (FM) hastalarinda saglikli kontrol grubuyla karsilastirmali olarak bir yil boyunca RNFL degisikliklerini retrospektif olarak
degerlendirmek, klinik parametreler ile retinal sinir lifi tabakasi (RNFL) ol¢iimleri arasindaki korelasyonlari degerlendirmek ve potansiyel
tedaviye bagli etkileri arastirmak.

GEREC ve YONTEM: Bu retrospektif kohort calismada, seri optik koherens tomografisi (OCT) muayeneleri yapilan 44 kadin FM hastasi ve 44 yas
eslestirilmis saglikli kontroliin tibbi kayitlari analiz edildi. Baslangicta ve bir yillik takipte Canon-OCT HS100 kullanilarak elde edilen RNFL
kalinligi élciimleri veri tabanindan ¢ikarildi. Gérsel Analog Olcegi (VAS), Fibromiyalji Etki Anketi (FIQ), hastalik siiresi ve ilag kullanimi gibi
klinik veriler hasta kayitlarindan topland.. Istatistiksel analizler Mann-Whitney U testleri, Wilcoxon isaretli sira testleri, Kruskal-Wallis testleri
ve Spearman korelasyonlarini iceriyordu.

BULGULAR: Gruplar arasinda RNFL parametrelerinde baslangicta 6nemli bir fark gozlenmedi. Ancak, FM hastalari, kontrollere kiyasla nazal
(A: -1,51%1,01 vs -0,74*0,66 um, p<0,001) ve superior (A: -2,49%1,66 vs -1,09%1,08 um, p<0,001) sektdrlerde anlamli olarak daha fazla
RNFL incelmesi gosterdi. Hastaligin siiresi, ortalama (r=0,308, p=0,042) ve temporal (r=0,342, p=0,023) RNFL degisikligi ile pozitif korelasyon
gosterdi. Pregabalin kullanicilari, nazal (p=0,016) ve inferior (p=0,031) sektérlerde daha fazla RNFL azalmasi gosterdi.

SONUC: FM hastalari, ozellikle nazal ve superior sektorlerde, bir yil boyunca hizlanan RNFL incelmesi gostermistir. Hastalik siiresi bu ilerlemeyi
etkilemektedir. Bu bulgular, FM'de devam eden nérodejeneratif siire¢ler hipotezi ile uyumlu olabilir; ancak kiiglik etki bliytikliikleri dikkatli
yorumlanmayi gerektirmektedir. Bu sonuglar OCT’yi potansiyel bir izleme araci olarak 6ne ¢ikarmaktadir.

ANAHTAR KELIMELER: Fibromiyalji, retina sinir lifi tabakasi, optik koherens tomografi, nérodejenerasyon

Address for Correspondence/ Yazisma Adresi: Ata Baytaroglu, Usak Training and Research Hospital, Clinic of Ophthalmology, Usak, Tiirkiye
E-Mail/E-Posta: baytaroglua@gmail.com
Received/Gelis Tarihi: 23.02.2026 || Accepted/Kabul Tarihi: 06.04.2026

How to cite this article: Ugar Baytaroglu im, Baytaroglu A. One-Year Follow-up of Retinal Nerve Fiber Layer Changes in Fibromyalgia
Patients: A Retrospective Cohort Study. Aegean J Med Sci 2026;1:116-121. doi: 10.33713/egetbd.1896165

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0)./Bu Eser @ @
Creative Commons Atif-Gayriticari 4.0 Uluslararasi Lisansi lle Lisanslanmistir.



https://orcid.org/0000-0002-5051-0450
https://orcid.org/0000-0003-1993-0403

Aegean J Med Sci
2026;1:8-15

Ucar Baytaroglu IM., and Baytaroglu A.

Retinal Nerve Fiber Layer in Fibromyalgia

INTRODUCTION

Fibromyalgia (FM) is a chronic pain disorder that affects about
2-4% of the general population, with a significantly higher
prevalence in females (1). It is characterized by widespread
musculoskeletal pain, fatigue, sleep disturbances, and
cognitive issues, which can make diagnosis and treatment
difficult (1,2). Although the exact cause of FM remains
unknown, it is increasingly thought to involve central nervous
system (CNS) sensitization, altered pain processing, and
neuroinflammatory mechanisms (3). Recent advances in
neuroimaging have uncovered structural and functional brain
abnormalities in FM patients, including reductions in gray
matter volume within pain-processing areas(1,3). The retina,
as an accessible extension of the central nervous system,
provides a unique opportunity to assess neurodegenerative
changes through optical coherence tomography (OCT) (4-6).
Cross-sectional studies have shown retinal nerve fiber layer
(RNFL) thinning in FM patients compared to healthy controls,
indicating subclinical axonal damage (7). Garcia-Martin et al.
(8) first reported significant RNFL thinning in FM patients,
especially in the temporal sectors, with more notable changes
in specific FM subtypes. Later studies have confirmed these
findings and provided additional evidence of ganglion cell
layer involvement (6,9,10). However, the current literature is
mostly cross-sectional, which limits our understanding of RNFL
changes over time and how they relate to disease features
and treatment. The relationship between FM medications
and RNFL changes remains poorly understood. Pregabalin, an
alpha-2-delta calcium channel ligand, and duloxetine (SNRI)
are among the most prescribed medications for FM. While
these drugs provide symptomatic relief, their potential effects
on retinal structure have not been systematically investigated.
One study suggested that long-term pregabalin use might
be associated with RNFL thinning, but longitudinal data are
limited (11). This retrospective cohort study aimed to evaluate
one-year RNFL thickness changes in FM patients compared to
healthy controls using existing clinical data. It also explored the
relationships between clinical parameters (disease duration,
severity, pain) and RNFL measurements, as well as examined
whether different treatment regimens are linked to varying

RNFL changes.

MATERIALS and METHODS

This retrospective cohort study was carried out by reviewing

medical records and OCT databases at Usak Training and
Research Hospital. The study protocol received approval from
the local ethics committee (approval number: 1077-1077-06)
and was performed in accordance with the Declaration of

Helsinki.

We identified patients from the rheumatology clinic database
who had been diagnosed with FM according to the 2016
American College of Rheumatology criteria and had undergone
serial OCT examinations approximately one year apart as
part of routine clinical care. Age-matched healthy controls
were selected from the ophthalmology database among
individuals who had undergone routine eye examinations
during the same period. Medical records of 44 female patients
with FM diagnosis who had complete OCT data at two time
points, baseline and approximately one-year follow-up, were
included. Forty-four age-matched healthy female subjects with
similar serial OCT examinations served as controls. Inclusion
criteria for FM patients included: age 18-60 years, confirmed
FM diagnosis in the medical record, and availability of two
OCT examinations approximately 12 months apart. Exclusion
criteria included: documented history of ocular disease
(glaucoma, macular degeneration, optic neuropathy), diabetes
mellitus, uncontrolled hypertension, neurodegenerative
diseases, refractive error >6 diopters, and previous ocular

surgery as recorded in the medical history.

Clinical data were collected from electronic medical records.
Demographic information included age, sex, body mass
index (BMI), marital status, education level, smoking status,
and alcohol use. Disease-related data covered disease
duration at baseline, Visual Analog Scale (VAS) pain scores,
and Fibromyalgia Impact Questionnaire (FIQ) scores recorded
closest to the baseline OCT exam. Medication data, such as use
of SNRI (duloxetine), pregabalin, and tricyclic antidepressants
(TCA), were documented based on prescriptions at baseline.
Cardiometabolic comorbidities were identified from the

problem list in the medical records.

RNFL thickness measurements were obtained from the OCT
database. All examinations were performed using the Canon
OCT-HS100 (Ver. 4.5.3, Canon, Japan) as part of routine clinical
practice. The peripapillary RNFL thickness in four quadrants
(superior, inferior, nasal, and temporal), the average RNFL
thickness, and the RNFL symmetry index were recorded.
Data from the right eye of each participant were used for

analysis. Examinations with signal strength less than 6 were
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excluded. The change in RNFL thickness (delta) was calculated
as the difference between the one-year follow-up and baseline

measurements.
Statistical Analyses

Statistical analyses were performed using SPSS version 25.0
(IBM Corp., Armonk, NY). Continuous variables were tested for
normality with the Shapiro-Wilk test. Variables with a normal
distribution are presented as meantstandard deviation, while
non-normally distributed variables are shown as median
(interquartile range). Between-group differences were
analyzed using either the independent samples t-test or the
Mann-Whitney U test, as appropriate. Changes within groups
over time were assessed with paired t-tests or Wilcoxon signed-
rank tests. Correlations between clinical parameters and RNFL
measurements were evaluated using Pearson or Spearman
correlation coefficients. Multiple group comparisons were
conducted with the Kruskal-Wallis test. A p-value<0.05 was
considered statistically significant. No formal correction for

multiple comparisons (e.g., Bonferroni or false discovery rate)

was applied, given the exploratory nature of the secondary
analyses; however, primary between-group RNFL change
comparisons yielding p<0.001 would remain significant even

under conservative correction thresholds.

RESULTS

The study involved 88 female participants, with 44 having FM
and 44 healthy controls. The FM group had an average age
of 45.09+5.07 years. The mean BMI was 27.37 +4.59 kg/m?2.
Most were married (86.4%), and 54.5% had only completed
primary school. Smoking was reported by 43.2%, and alcohol
consumption by 4.5%. Cardiometabolic comorbidities were
found in 43.2% of FM patients (Table 1). The mean disease
duration was 15.34+17.34 months (median: 12.0 months). The
average VAS score was 6.77+2.14, and the average FIQ score
was 62.86+20.17, indicating a moderate to severe impact
of the disease. Regarding treatment, 63.6% were on SNRI
(duloxetine), 31.8% on pregabalin, and 11.4% on TCA. The most
common treatment pattern was SNRI monotherapy (54.5%),

followed by pregabalin monotherapy (29.5%).

Table 1. Demographic and clinical characteristics of fibromyalgia patients (n=44)

Characteristic

Age (years), meanzSD

BMI (kg/m?2), mean+SD

Disease duration (months), median (IQR)
VAS score, mean+SD

FIQ score, meantSD

Married, n (%)

Smoker, n (%)

Cardiometabolic comorbidity, n (%)
SNRI (duloxetine) use, n (%)
Pregabalin use, n (%)

TCA use, n (%)

BMI: Body mass index, FIQ: Fibromyalgia Impact Questionnaire, IQR: Interquartile range, SD: Standard deviation, SNRI: Serotonin-nor-

epinephrine reuptake inhibitor, TCA: Tricyclic antidepressant, VAS: Visual Analog Scale

Value
45.09+5.07
27.37+4.59
12.0(5.0-16.2)
6.77+2.14
62.86+20.17
38 (86.4%)
19 (43.2%)
19 (43.2%)
28 (63.6%)
14 (31.8%)
5(11.4%)

At baseline, there were no statistically significant differences
in RNFL thickness between FM patients and healthy controls
across any sector (Table 2). The average RNFL thickness was

91.89+£10.51 pm in FM patients compared to 92.93+12.66 pm

in controls (p=0.528). Likewise, the temporal (p=0.262), nasal
(p=0.950), superior (p=0.616), and inferior (p=0.174) sectors

showed no significant differences between the groups.
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Table 2. Baseline RNFL measurements: FM patients vs. healthy controls

RNFL sector (um) FM (n=44)

Average 91.89£10.51

Temporal 77.70+8.36

Nasal 76.89+8.93

Superior 118.61£15.18

Inferior 112.14£19.22

Symmetry 0.78+0.09

Values are mean+SD. p-values from Mann-Whitney U test or independent t-test as appropriate
RNFL: Retinal nerve fiber layer

Controls (n=44) p-value
92.93+12.66 0.528
79.59+7.26 0.262
77.07+9.71 0.950
117.00+14.89 0.616
117.25£16.52 0.174
0.80+0.08 0.385

Both groups exhibited significant RNFL thinning across all
sectors over one year (all p<0.001, Wilcoxon signed-rank test),
consistent with expected age-related decline. However, the
extent of change varied significantly between groups in specific
sectors (Table 3). FM patients showed significantly more RNFL

thinning compared to controls in the nasal sector (A:-1.51£1.01

vs - 0.7410.66 pm, p<0.001) and superior sector (A: -2.49+1.66
vs -1.09+1.08 pm, p<0.001). A trend toward greater thinning
was seen in the temporal sector (A: -1.59+1.13 vs -1.15+0.88
pm, p=0.061). There were no significant differences in average

RNFL change and inferior sector change between groups.

Table 3. One-year RNFL changes (delta): FM patients vs. healthy controls

RNFL sector (pm) FM (n=44) Controls (n=44) p-value
A Average -1.75+1.39 -1.36+1.20 0.217

A Temporal -1.59+£1.13 -1.15£0.88 0.061

A Nasal -1.51+1.01 -0.74+0.66 <0.001*
A Superior -2.49+1.66 -1.09£1.08 <0.001*
A Inferior -2.56+1.68 -2.71+£1.71 0.735

A Symmetry +0.01£0.11 -0.01+0.11 0.372
Values are mean+SD. *p<0.05 (Mann-Whitney U test). A=Change from baseline to 1-year follow-up.

RNFL: Retinal nerve fiber layer

In the FM group, disease duration showed significant positive
correlations with the average RNFL change (r=0.308, p=0.042)
and in the temporal sector (r=0.342, p=0.023), suggesting that
longer disease duration was linked to less RNFL thinning (Table
4). At baseline, age was positively correlated with the temporal
RNFL (r=0.398, p=0.007), and BMI was positively correlated
with the superior RNFL (r=0.335, p=0.026). VAS and FIQ scores
showed no significant correlations with RNFL measurements

or changes. No significant differences in baseline RNFL

measurements or RNFL changes were observed among the
three main treatment groups (SNRI, pregabalin, TCA) using
the Kruskal-Wallis test (all p>0.05). However, when comparing
pregabalin users (n=14) to non-users (n=30) within the FM
group, pregabalin users showed significantly greater RNFL
thinning in the nasal sector (A: -1.96+1.01 vs -1.30£0.96 pym,
p=0.016) and the inferior sector (A: -3.28+1.36 vs -2.22+1.73
pm, p=0.031) (Table 5).

11
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Table 4. Significant correlations between clinical parameters and RNFL in FM patients

Variables r p-value Method
Age vs. RNFL-temporal (baseline) 0.398 0.007 Pearson
BMI vs. RNFL-superior (baseline) 0.335 0.026 Pearson
Disease duration vs. A RNFL-average 0.308 0.042 Spearman
Disease duration vs. A RNFL temporal 0.342 0.023 Spearman
Only statistically significant correlations (p<0.05) are shown. A=Change from baseline to

follow-up.

FM: Fibromyalgia
Table 5. RNFL changes by pregabalin use in FM patients

RNFL change (pm) Pregabalin users (n=14) Non-users (n=30) p-value

A Average -2.12+1.51 -1.58+1.32 0.187

A Temporal -1.82+1.20 -1.48+1.11 0.330

A Nasal -1.96+1.01 -1.30+0.96 0.016*

A Superior -2.34+1.78 -2.56+1.63 0.622

A Inferior -3.28+1.36 -2.22+1.73 0.031*

Values are meanzSD. *p<0.05 (Mann-Whitney U test).

RNFL: Retinal nerve fiber layer

DISCUSSION

This retrospective cohort study provides preliminary evidence
suggesting accelerated RNFL thinning in FM patients over a
year. While initial RNFL measurements were similar between
FM patients and healthy controls, the decline rate was notably
higher in FM patients, especially in the nasal and superior
sectors. These results may be consistent with the hypothesis of
ongoing neurodegenerative processes in FM and contribute to
the growing research on retinal structural changes associated

with this condition.

The lack of significant initial differences in RNFL thickness
between groups contrasts with several previous cross-
sectional studies that reported RNFL thinning in FM patients.
Garcia-Martin et al. (8) demonstrated notable RNFL thinning in
FM patients, particularly in the temporal sectors. However, our
results align with more recent studies that found no significant
vascular or neurodegenerative changes in FM patients at

baseline (6,7,9,10,12,13). This discrepancy may be

due to differences in disease duration, severity, or patient
selection. Our group had a median disease duration of 12

months, indicating an early stage of the disease.

The discovery of accelerated RNFL thinning over time in FM
patients has important implications. The significantly greater
decline in the nasal (2.04-fold) and superior (2.29-fold) sectors
compared to controls suggests sector-specific vulnerability
that may reflect underlying pathophysiological mechanisms.
The nasal quadrant mainly consists of papillomacular bundle
fibers that project to the temporal retina, while the superior
sector receives fibers from the superior retina. The selective
involvement of these sectors may suggest differential
susceptibility to possible neurodegenerative processes in
FM, although alternative explanations, including subclinical

vascular or inflammatory mechanisms, cannot be excluded.

It should be noted that the statistically significant RNFL
differences observed between groups were relatively
small in magnitude (about 1-2 pm). Studies evaluating the
reproducibility of SD- OCT RNFL measurements have reported
test-retest variability ranging from approximately 1.8 to 4.5
pm, depending on the sector and instrument used. While
the between-group differences in our study exceeded the
coefficient of variation reported for most SD-OCT devices,
the overlap between measurement variability and observed
effect sizes calls for cautious interpretation. Future studies

with larger sample sizes and longer follow-up periods will be
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necessary to determine whether these subclinical differences
lead to meaningful retinal dysfunction. Additionally, since
multiple RNFL sectors and several correlation analyses were
tested, the potential for increased type | error due to multiple
comparisons should be acknowledged. Although our primary
findings in the nasal and superior sectors remained significant
at very conservative thresholds (p<0.001), some secondary
findings (e.g., pregabalin subgroup analyses and individual
correlations) should be viewed as exploratory and hypothesis-

generating rather than definitive.

The positive correlation between disease duration and RNFL
change, with less thinning over longer disease duration, is
counterintuitive and needs careful interpretation. One possible
explanation is that patients with longer disease duration may
have already experienced significant RNFL loss, reaching a floor
effect that prevents further measurable decline. Alternatively,
this result could reflect survivor bias, where patients with
stable retinal structure are more likely to continue follow-
up. This observation warrants further investigation in larger

longitudinal cohorts with extended follow-up periods.

The exploratory analysis of pregabalin use and RNFL thinning
yielded notable findings that should be interpreted with
caution given the limited sample size of the pregabalin
subgroup (n=14). Pregabalin, an alpha-2-delta calcium
channel ligand, is a first-line treatment for FM that decreases
glutamate release and reduces neuronal hyperexcitability.
Bicer et al. (11) previously reported that longer duration of
pregabalin use was connected to RNFL thinning in FM patients.
Our results are broadly consistent with this observation, with
pregabalin users showing notably greater RNFL decline in
the nasal and inferior sectors. The exact mechanism behind
this association remains unknown. Possible explanations
include direct effects on retinal neurons, selection bias, or
confounding by indication. However, due to the small sample
size of pregabalin users, these findings should be regarded as
exploratory and hypothesis-generating; no causal relationship
can be established from these data. Importantly, this should
not discourage clinicians from prescribing pregabalin when
necessary, but it suggests that eye monitoring may be wise
for long-term users, especially those with pre-existing retinal

conditions.

The absence of a link between VAS/FIQ scores and RNFL

measurements indicates that retinal structural changes might

occur independently of perceived symptom severity. This
discrepancy between subjective symptoms and objective
structural markers aligns with the idea that FM involves
multiple underlying mechanisms, with central sensitization
likely playing a larger role in pain perception while peripheral
neurodegenerative processes appear as measurable tissue

changes (1,2).

Several mechanisms could explain the accelerated RNFL loss
observed in FM patients. Small fiber neuropathy (SFN) has
been identified in a significant number of FM patients, showing
reduced intraepidermal nerve fiber density on skin biopsies.
The retinal nerve fibers originate from the same embryological
source as peripheral nerves, and similar pathological processes
may impact both tissues. Additionally, central sensitization and
neuroinflammation may promote retinal neuronal damage
through the release of inflammatory mediators and oxidative
stress. Autonomic dysfunction, often linked to FM, might also

influence retinal perfusion and neuronal health (4,7,14).
Study Limitations

This study has several limitations due to its retrospective
design. First, data were gathered from existing medical
records, which might have incomplete documentation of
clinical variables and possible confounders. Second, the timing
of OCT exams was based on clinical practice rather than a
standardized protocol, potentially causing variability in follow-
up intervals. Third, medication dosages and adherence could
not be confirmed, and changes in treatment during follow-up
were not systematically recorded. Fourth, selecting patients
with available serial OCT data may have introduced selection
bias, as those with more consistent follow-up might differ
systematically from those with irregular attendance. Fifth, the
primarily female cohort limits the applicability of findings to
male patients. Sixth, although the sample size was sufficient
to detect significant differences, it might have limited power
for subgroup analyses. Finally, the observational nature of the
study prevents making causal claims about treatment effects on
RNFL. Importantly, our analyses were predominantly based on
univariate comparisons, and a multivariate regression model
adjusting for potential confounders such as age, BMI, smoking
status, and cardiometabolic comorbidities was not performed.
Although we found no significant baseline differences in RNFL
between groups and the within-subject longitudinal design
partially controls for stable individual characteristics, the lack

of multivariate adjustment limits our ability to isolate the
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independent contribution of FM to RNFL change. Additionally,
detailed clinical characteristics of the control group (e.g.,
BMI, smoking status, comorbidities) were not systematically
documented, which precludes a comprehensive between-
group comparison of potential confounding variables. Future
prospective studies should incorporate multivariate models to

better account for these factors.

Despite these limitations, the study provides valuable real-
world evidence of RNFL changes in FM patients over time. The
use of routine clinical data enhances the external validity of our
findings and reflects typical patient populations encountered

in clinical practice.

Future prospective studies should incorporate standardized
follow-up intervals, larger sample sizes, thorough medication
exposure assessments, and combine functional measures (e.g.,
visual field testing) with structural OCT parameters. Examining
ganglion cell layer changes, retinal vascular parameters using
OCT angiography, and their correlations with brain imaging
results would offer a more complete understanding of neuro-

ophthalmic involvement in FM.

CONCLUSION

This retrospective cohort study suggests that FM patients
experience faster RNFL thinning over one year compared
to healthy controls, especially in nasal and superior sectors.
Disease duration and pregabalin use are linked to RNFL
changes, while symptom severity has no correlation with
retinal structural measures. These results may point to
possible neurodegenerative processes in FM and indicate
that OCT could be a useful, non-invasive tool for monitoring.
However, the observed RNFL changes are small in magnitude
and approach the limits of OCT measurement variability,
necessitating cautious interpretation. Longer-term prospective
studies are needed to confirm these findings and explore the

clinical significance of retinal changes in FM.
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