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Abstract
Background: Optical coherence tomography (OCT) can assess optic nerve involvement and facilitate the
diagnosis of multiple sclerosis (MS).
Objective: To evaluate the current use of OCT for MS care among neurologists in Switzerland.
Methods: Nationwide online survey with Swiss neurologists, comprising 11 questions on availability, use
of OCT, and its role in diagnostic workup and monitoring.
Results: Thirty-four neurologists from all main Swiss regions responded (53% hospital-based, 47%
private practice). Only 26.5% had access to OCT in their clinic/practice, all of whom were MS specialists,
mainly hospital-based (66.7%). All respondents assess the visual pathway in first demyelinating event and
optic neuritis (ON), primarily using magnetic resonance imaging (MRI: 88.2% and 91.2%, respectively),
often in combination with visual evoked potentials (VEP). OCT use was reported by 32% (first demyelin-
ating event) and 44% (ON) of respondents. OCT was infrequently used for monitoring (20.6%), the most
frequent reasons being “lack of availability” or “insufficient evidence.”
Conclusions: Despite the scientific evidence, OCT availability and routine use by neurologists is limited in
Switzerland. Awareness, education and guidelines on its clinical use in MS care are needed, while ongoing
real-world research should shed more light into its role for personalized disease monitoring in people with MS.
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Highlights

• OCT access is currently limited among neurolo-
gists in Switzerland

• Routine OCT use is largely restricted to academic
MS centers

• MRI and VEP are mainly used to assess the visual
pathway in a first demyelinating event

• Education, training and multicenter, interdisciplin-
ary research on the additive value of OCT in per-
sonalized MS care are needed

Introduction
The addition of the optic nerve as a fifth region to
assess dissemination in space in the 2024 McDonald

criteria1,2 improves diagnostic performance for indi-
viduals presenting with a clinically isolated syndrome
(CIS), particularly in patients with optic neuritis
(ON).3–6 Thus, the evaluation of optic nerve path-
ology has become a clinical need to diagnose multiple
sclerosis (MS).

One of the techniques used to assess optic nerve
involvement in patients with CIS and MS is optical
coherence tomography (OCT). OCT allows non-
invasive, high-resolution measurement of distinct
retinal layers. Thinning of the peripapillary retinal
nerve fiber layer (pRNFL) and the composite
macular ganglion cell-inner plexiform layers
(GCIPL) are established markers of neuroaxonal
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damage in MS,7 and inter-eye difference thresholds
allow identification of previous clinical or subclinical
optic nerve pathology.8,9

Moreover, OCT can be used as a marker of neurode-
generation in people with MS (pwMS). pRNFL and
GCIPL are associated with gray matter atrophy10

and the risk of physical and cognitive disability pro-
gression,11 including progression independent of
relapse activity.12,13 Thickness of GCIPL is discussed
as a potential biomarker for cognitive function14,15

and for response to treatment16 in pwMS.

Hence, OCT is increasingly being incorporated in
clinical routine in MS centers worldwide for the
purpose of diagnosing, stratifying and managing
pwMS. In Switzerland, a country with high
economy resources, MS care is considered advanced.
However, systematic data regarding the use of OCT
among neurologists are lacking.

Methods
We conducted an online survey among neurologists
working at university hospitals and non-university hos-
pitals as well as in private practice within three main
language regions (German, French, Italian) in
Switzerland. Potential participants were contacted dir-
ectly, through local networks and through an invitation
sent by the Swiss Neurological Society (SNG) reaching
Swiss neurologists (total of 1100 contacted). Inclusion
criterion was a specialist in neurology or neurologist
in training (resident) practicing in Switzerland. There
were no specific exclusion criteria. Multiple responses
from one center were possible. The questionnaire was
designed to allow respondents to leave items
unanswered or to select the “other” option without pro-
viding additional details. Per-question and overall item-
level response rates were calculated.

The questionnaire was published on 22 March 2024
and remained open until 31 December 2024. The
online tool Google Forms (www.google.com/forms)
was used for creating the survey. The survey was
fully anonymized. IP addresses were not collected.
The questionnaire included 11 single- or multiple-
choice questions about 1) diagnostic workup of the
visual pathway in a first demyelinating event, 2) diag-
nostic workup in ON, 3) use of OCT in general, 4)
access to OCT, 5) use of OCT for general MS moni-
toring, 6) extracted OCT parameters/layers, 7) inclu-
sion of OCT parameters in treatment decisions, and
8–11) participant characterization (institution, local-
ization, function, specialization). The questionnaire
was provided in English only.

Supplementary Note 1 contains the full lists of ques-
tions and possible answers.

Microsoft Excel (version 2023) and GraphPad Prism
(Version 10.5.0) were used for analysis and gener-
ation of graphs and figures.

Results

Participants in the survey
Thirty-four participants responded to the survey
(response rate 3.1% (34/1100 invited neurologists)).
The per-question response rate was 100% (34/34)
for 9 of the 11 questions. Two items (questions 3
and 10) had responses from 33 of 34 participants
(97.1%). Overall, 372 of 374 possible item responses
were recorded (99.5%). A majority of respondents
worked in hospitals (total 53%, 18/34), with more
respondents practicing in academic settings (32.4%,
11/34 in university hospitals vs. 20.6% (7/34) in
regional hospitals; Figure 1(a)). Forty-seven percent
(16/34) of respondents worked in practices, of
whom 32.4% (11/34) in group practices and 14.7%
(5/34) in a single private practice (Figure 1(a)).

Most respondents practiced in cantons with large
populations and tertiary hospitals (canton of Zurich
(29.4%, 10/34), canton of Vaud (17.6%, 6/34),
canton of Basel-City (11.8%, 4/34), and canton of
Aargau (11.8%, 4/34; Table 1). The survey reached
participants in the German-, French-, and Italian-
speaking regions (Table 1). Most respondents were
neurology specialists (76.5%, 26/34), and 20.6%
(7/34) were neurology residents (Figure 1(b)). One
respondent did not report their training level, but iden-
tified as an MS specialist, implying certification as a
neurology specialist. The questionnaire was answered
equally by neuroimmunologists/MS specialists and
by neurologists who had no specialization in MS
(both 50%, 17/34).

Availability and use of optical coherence tomography
among Swiss neurologists
We asked the participants about their access to an OCT
device and OCT use for their diagnostic routines. Most
respondents (73.5%, 25/34) did not have access to an
OCT device at their neurology clinic or private practice
(Figure 2(a)) but rather referred pwMS to ophthalmolo-
gists when an OCT was needed (67.6%). Of those with
access to a device, 66.7% (6/9) use the Spectralis
system (Heidelberg Engineering; Figure 2(a)).

Regarding the use of OCT in clinical practice, most
participants responded that they did not perform
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OCT as part of a regular diagnostic process in people
with an established MS diagnosis (22/34, 64.7%). Six
respondents (6/34, 17.7%) used OCT for assessment
of new visual symptoms in pwMS, such as suspected

ON, and only five respondents (5/34, 14.7%) use
OCT regularly for disease monitoring (Figure 2(b)).
One participant (1/34, 2.9%) left this question
unanswered.

Figure 1. Characteristics of survey participants: workplace (a) and specialization (b). (a) Pie chart representing the
percentage of respondents working at university hospitals, regional hospitals, private groups practices, or private single
practices. (b) Pie chart showing the specialization of respondents.

Table 1. Survey participant’s location and institution.

Canton
Language
region

Total
number

University
hospital

Regional
hospital

Private
group
practice

Private
single
practice

Fribourg FR French 1 (2.9%) 1 (2.9%)
Neuchâtel NE French 1 (2.9%) 1 (2.9%)
Vaud VD French 6 (17.6%) 4 (11.8%) 1 (2.9%) 1

(2.9%)
Aargau AG German 4 (11.8%) 2 (5.9%) 2 (5.9%)
Basel-Stadt BS German 4 (11.8%) 3 (8.7%) 1 (2.9%)
Bern BE German 2 (5.9%) 1 (2.9%) 1

(2.9%)
Luzern LU German 1 (2.9%) 1 (2.9%)
St. Gallen SG German 2 (5.9%) 2 (5.9%)
Schwyz SZ German 1 (2.9%) 1

(2.9%)
Solothurn SO German 1 (2.9%) 1

(2.9%)
Zurich ZH German 10 (29.4%) 2 (5.9%) 1 (2.9%) 6 (17.6%) 1

(2.9%)
Ticino TI Italian 1 (2.9%) 1 (2.9%)

Number of survey participants and their percentage (in parentheses) showing the canton of Switzerland of their
workspace (left panel) and the type of institution (right panel). No participants practiced in the following cantons:
Appenzell Ausserrhoden AR, Appenzell Innerrhoden AI, Basel-Land BL, Genève GE, Glarus GL, Graubünden GR, Jura
JU, Nidwalden NM, Obwalden OW, Schaffhausen SH, Thurgau TG, Uri UR, Valais VS, Zug ZG.
German-speaking cantons: Aargau, Appenzell Ausserrhoden, Appenzell Innerrhoden, Basel-Land, Basel-Stadt, Bern,
Glarus, Graubünden, Jura, Luzern, Nidwalden, Obwalden, St Gallen, Schwyz, Solothurn, Thurgau, Zug, Zürich
French-speaking cantons: Fribourg, Genève, Jura, Neuchâtel, Vaud, Valais
Italian-speaking cantons: Ticino, Graubünden
Romansh-speaking canton: Graubünden
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Diagnostic workup of the visual pathway
To further explore the use of OCT, we asked the par-
ticipants about how they performed routine diagnostic
workup of the visual pathway, both in case of a first
demyelinating event and in case of acute ON. To
assess a first demyelinating event, all respondents
(100%, 34/34) searched for a pathological involve-
ment of the visual pathway (Figure 3(a)). Most
respondents (88.2%, 30/34) used MRI, either alone
(7/34, 20.6%), or in combination with VEP (14/34,
41.2%), while 20.6% (7/34) use all three procedures
(MRI, VEP and OCT). In total, 32.4% (11/34) partici-
pants reported to include OCT in the workup of
patients with first demyelinating event, and this was
always performed in combination with other proce-
dures (MRI and/or VEP, Figure 3(a)).

In case of acute ON, all respondents (100%, 34/34)
searched for affection of the visual pathway

(Figure 3(b)). Of those, 91.2% (31/34) performed
MRI, with the majority combining MRI with VEP
(44.1%, 15/34), and 35.3% (12/34) combining MRI,
VEP and OCT. Two participants (5.8%, 2/34)
reported sending the patients to ophthalmologists for
diagnostic workup (Figure 3(b)). In total, 44% (15/
34) participants reported use of OCT as a diagnostic
procedure in acute ON, which was higher than in
case of any first demyelinating event (Figure 3).

Inclusion of optical coherence tomography
parameters in monitoring and treatment decision
making in multiple sclerosis
Among neurologists using OCT in their clinical prac-
tice (38.2% of all respondents (13/34, Figure 4(a)),
MS specialists were more prone to OCT than non-
specialists (84.6%, 11/13). Among the regular OCT
users (13/34, 38.2%), 53.8% assess pRNFL and

Figure 2. Access (a) and routine use of OCT (b) by neurologists in Switzerland. Pie charts showing percentages of
participant’s access to an OCT device (a) and purposes of regular use of OCT (b). OCT: optical coherence tomography.

Figure 3. Diagnostic techniques used by Swiss neurologist to assess the visual pathway in a first demyelinating event (a)
and optic neuritis (b). Pie charts showing percentages of participants using different diagnostic techniques to assess a first
demyelinating event (a) and an optic neuritis (b). MRI: magnetic resonance imaging; OCT: optical coherence tomography;
VEP: visual evoked potentials.
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GCIPL values (7/13), and 5 consider only pRNFL
values (5/13, 38.5%; Figure 4(a)).

Most reporting neurologists (27/34, 79.4%) did not
use OCT for regularly monitoring pwMS
(Figure 4(b)), while 5/34 (14.7%) respondents moni-
tored patients using OCT every 12 months, and 1
respondent (1/34, 2.9%) every 6 months
(Figure 4(b)). All neurologists using OCT for
patient monitoring were MS specialists practicing in
the cantons of Basel-City (n= 2) and Zurich (n= 4).

Lastly, we asked the participants about their use of
OCT for treatment decision making in the care of
MS. Only 8.8% (3/34) participants, all MS specialists
(100%, 3/3), included OCT values (e.g. progressive
thinning of retinal layers) into their treatment decision
processes (Figure 4(c)). The reasons for not consider-
ing OCT included limited access to OCT data (47.1%,
16/34), and insufficient evidence of its usefulness
(41.1%, 14/34; Figure 4(c)).

Discussion
With the inclusion of the optic nerve in the 2024
McDonald criteria,1,2 OCT is emerging as a key non-
invasive tool for assessing optic nerve involvement in
MS. In this national survey, we found that OCT
access and routine use by neurologists is still
limited in Switzerland. In fact, only 32.4% of partici-
pants reported to include OCT in the workup of
patients with first demyelinating event, and they did
this only in combination with other procedures
(MRI and/or VEP). A slightly higher proportion
(44%) reported using OCT for patients with acute
ON (Table 2).

However, OCT, particularly the inter-eye asymmetry,
is known to exhibit a high sensitivity to detect both
symptomatic (in case of acute ON) and asymptomatic
optic nerve lesions in patients with first demyelinating
event.5 In this prior multicenter prospective study, the
sensitivity of pRNFL inter-eye asymmetry in patients
with ON-CIS was similar to MRI of the optic nerve

Figure 4. Assessment of OCT parameters used in MS care by neurologists in Switzerland (a) as well as the frequency of
OCT use for disease monitoring (b) and treatment decision making (c). Pie charts representing percentages of participants
assessing different OCT parameters (a), using OCT for monitoring in MS (b) and treatment decision making (c). GCIPL:
ganglion cell-inner plexiform layer; MRI: magnetic resonance imaging; OCT: optical coherence tomography; pRNFL:
peripapillary retinal nerve fiber layer; sNFL: serum neurofilament light chain; MS: multiple sclerosis.
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and to VEP, while in patients with non-ON-CIS,
pRNFL and VEP were the most sensitive measures
to detect asymptomatic lesions (both with sensitivity
of 19.1%).5 Compared to MRI of the optic nerve,
which requires specific protocol and sequences,17

OCT is a very quick, easy, and patient-friendly exam-
ination. The value of OCT to improve the performance
of diagnostic criteria in MS was confirmed in a mono-
centric prospective study,18 which showed increased
accuracy of the criteria after inclusion of inter-eye
asymmetry based on OCT alone. Importantly, the per-
formance was similar among patients with and
without ON as clinical presentation.18

These data support the use of OCT metrics in the
evaluation of patients with any first demyelinating
event, as a sensitive and convenient examination, pro-
viding relevant structural information on visual
pathway pathology. Our survey suggests that better
availability of OCT for neurologists/MS specialists,
as well as awareness about its diagnostic accuracy,
are unmet needs in MS care in Switzerland. At the
same time, rigorous quality control of the OCT
images19,20 and exclusion of better explanations for
interocular asymmetry, including ophthalmological
disorders, are crucial, to ensure that diagnostic speci-
ficity remains high in clinical practice.2

Regarding the use of OCT in patients with acute ON
(reported by 44% of the participants in our survey), it
should be noted that the timing of the examination is
highly relevant, as OCT sensitivity increases in the sub-
acute and chronic phase after ON, as retrograde degen-
eration leading to pRNFL and GCIPL thinning
becomes detectable after approximately 4 weeks, and
is most pronounced after 3–6 months.21,22 Thus, some
respondents may view OCT as less relevant in the
acute phase of ON. Nevertheless, OCT is included as
supporting paraclinical examination in the proposed
diagnostic criteria for ON23 and can be particularly

useful for the differential diagnosis. For example, pro-
nounced pRNFL thickening is suggestive of ON in
the context of myelin oligodendrocyte glycoprotein
antibody-associated diseases, rather than MS.24

Next to the investigation of the visual pathway, OCT
is often used in clinical research, to capture neurode-
generative processes in the entire central nervous
system, since it is associated with gray matter
atrophy10 and risk of progression11,15,25,26 in MS.
However, its reported use in clinical routine as a bio-
marker for disease monitoring was low among Swiss
neurologists: Only 20.6% of the survey participants
use OCT in disease monitoring of PwMS, all of
which identified as MS specialists, while only 8.8%
considered OCT values in their treatment decision-
making processes. The main reported reasons for
this included limited access to OCT data (47.1%),
and insufficient evidence of its usefulness (41.1%).
Nevertheless, the prognostic value of OCT measures
for monitoring disease progression and predicting dis-
ability in MS was demonstrated in numerous cohorts,
with very similar results. A recent meta-analysis27

including 14 longitudinal studies demonstrated that
a mean pRNFL thickness ≤88 μm, and a mean
GCIPL thickness ≤77 μm, are associated with an
increased risk of future disability progression in
MS.27 Moreover, annual thinning rates exceeding
1.5 μm/year for pRNFL and 1.0 μm/year for GCIPL
significantly predicted disease worsening.27

Regarding the latter, it is important to note, that a
recent multicenter study including longitudinal OCT
measurements collected during routine clinical prac-
tice in five German MS centers, questioned the
utility of annual thinning rates for individual prognos-
tication and risk stratification of PwMS.28 In that
study, the overall annualized thinning rate over time
was low, while the measurement variability often
exceeded the change rates observed in this multicenter
cohort. The latter could also be due to the inclusion of

Table 2. Summary of key outcomes on the use of OCT in the care of PwMS in Switzerland.

Use of OCT by neurologists in Switzerland – Key outcomes

67.6% without access to OCT, referral to ophthalmology
64.7% do not use OCT during MS diagnostic process
41.2% use MRI and VEP for diagnosis of first demyelinating event
44.1% use MRI and VEP and 44% use OCT for diagnosis of acute optic neuritis
61.8% do not know OCT parameters
79.4% do not use OCT for monitoring in MS
Only 8.8% use OCT for treatment decisions in MS

OCT: optical coherence tomography; MS: multiple sclerosis; VEP: visual evoked potentials.
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heterogeneous data from different centers, at different
time-points and with variable (in general short)
lengths of follow-up.28 Still, further technological
developments on the hardware and post-processing
of the images28 may contribute to decrease this vari-
ability in longitudinal OCT assessments. In addition,
the development of Z scores, adjusted for age, sex
and potentially even also relevant comorbidities
may further increase the predictive accuracy of OCT
metrics in clinical routine29,30 and facilitate its use
for stratification and personalized decision making.
Most importantly, guidelines regarding a standardized
protocol as well as education on OCT-performance,
quality control and interpretation could facilitate an
evidence-based, broader implementation of OCT
among neurologists and MS specialists.

To address these needs and enhance awareness and
accessibility of OCT in neurological practice across
Switzerland, as well as to promote scientific and
clinical exchange, the Swiss Neurological Society
recently established an “OCT Task Force in
Continuing Education” (https://www.swissneuro.ch/
en/about-us/organisation/committees). This initiative
aims to support the systematic integration of
OCT-related knowledge into education, postgraduate
training, and clinical routine. By fostering interdi-
sciplinary collaboration and developing structured edu-
cational resources, the task force seeks to advance the
standardized use of OCT in the diagnosis and manage-
ment of neurological disorders, including MS. OCT
Task Force trainings will include topics such as standar-
dized reporting, establishment, and improvement of
shared neurology-ophthalmology workflows and
advice on cost and logistics considerations.

Our study has merits but also some limitations. The
first one is the low response rate of our survey, with
a potential selection bias among neurologists in
metropolitan regions with focus in neuroimmunology
and MS care. The small sample size and the survey’s
descriptive design without inferential testing may
restrict the generalizability of the findings, specific-
ally in other countries with different health-care
systems. Despite this limitation, the balanced
representation of participants from all major Swiss
language regions, as well as an even distribution
between hospital-based and private practice neurolo-
gists, supports the validity of our findings.
Moreover, we did not include ophthalmologists in
the survey, which may underestimate OCT availabil-
ity, e.g. via referral pathways. Our data suggest that
OCT is often clinically performed by ophthalmolo-
gists in Switzerland. However, our aim was to focus

on the neurologists’ perspective, since pwMS are
usually monitored by neurologists, who assess diag-
nosis, risk stratification and treatment response.
Having said this, a close collaboration between neu-
rologists and (neuro)ophthalmologists is essential
for the good clinical use of OCT in MS and similar
disorders.

In summary, the use of OCT in the clinical manage-
ment of MS remains limited among neurologists in
Switzerland, particularly outside of specialized MS
centers and academic institutions. Broader, evidence-
based implementation of OCT in routine neurological
practice will require targeted efforts to improve clin-
ician training, standardization, systematic integration
of OCT into medical education and clinical work-
flows. In addition, ongoing real-world research
should shed more light on its exact role and additive
value in MS diagnosis, personalized disease monitor-
ing and assessment of treatment response in PwMS.
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