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Key messages

What is known
@ Although the knowledge regarding DASS is increasing, there are unanswered questions in the diagnosis
of DASS concerning conjunctival inflammation and the impact on therapeutic management: Do we need

to measure the MMP-9 by immunoassay and the TFO in all patients having dry anophthalmic sockets?

What is new:
® We don't need to measure MMP-9 and the TFO in all patients having dry anophthalmic sockets in the
clinical routine.
® [fit is unclear whether DASS is present (or not), or if the cause or severity of conjunctival inflammation
is not fully explained by the findings of slit-lamp examination, or if the therapy is not effective, MMP-9
and TFO can be used additionallyas quantifiable, objective biomarkers, disease course parameters, or

predictors for treatment response in clinical routine.

The editorial How to analyze conjunctival inflammation
in dry anophthalmic socket syndrome (DASS)? by our highly
esteemed colleague and friend Frederic Mouriaux was of
great interest to us [1]. Fortunately, the knowledge regard-
ing DASS is increasing and the pathophysiology of DASS is
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And do we need to measure the TFO in all patients having
anophthalmic sockets?

When evaluating the subjective symptoms of DASS,
standardized questionnaires including OSDI, DEQ-5, or
SANDE should be used, separately for the anophthalmic
socket and the healthy fellow eye routinely [1-4]. While
DEQ-5 and SANDE can be used for healthy eyes and ano-
phthalmic sockets the same way, in OSDI all vision-related
questions (i.e., questions according to driving, watching TV)
have to be classified as “not answered” for the anophthalmic
side [2—4]. The total OSDI scores have then to be calculated
based on the following formula (for each side separately):
OSDI score = [(sum of scores for all questions answered)
%X 100] / [(total number of questions answered) X 4] [2—4].

For a comprehensive evaluation, a standardized clinical basis
examination should include slit-lamp examination with special
regard to conjunctival inflammation, anterior and posterior
blepharitis, eyelid position, blinking rate, and lagophthalmos
[2—4]. Measuring the tear film break-up time could also be help-
ful. However, since there are no validated absolute values for
break-up time measurements in prosthetic eye wearers and it is
sometimes, especially in patients having lagophthalmos, difficult
to measure, break-up time should only be used as an individual
follow-up parameter. The fit and surface condition of the pros-
thesis should also be checked [2-5]. In most of anophthalmic
patients, these clinical basic examinations should be sufficient
to diagnose or exclude DASS.

However, in some cases, further diagnostics are recom-
mended, especially if it is unclear whether DASS is present,
or if the cause or severity of conjunctival inflammation is not
fully explained by the findings of slit-lamp examination, or if
the therapy is not effective. In these cases, further examina-
tions can be useful [2—4]. Since the use of Schirmer tests in
anophthalmic sockets is not evidence-based, TFO measure-
ments and MMP-9 point-of-care immunoassays can be used
additionally as quantifiable, objective biomarkers, disease
course parameters, or predictors for treatment response in
clinical routine [2—4]. Imaging of the meibomian glands,
quantifying the tear meniscus and goblet cells, examining
the lacrimal drainage system, and evaluating the bacterial
flora might also be useful [2-4]. Of course, most of these
additional examinations cannot be performed easily in every
ophthalmologist’s practice. Therefore, the consultation of
specialized centers ideally having integrated care for anoph-
thalmic patients is recommended in these cases.

We therefore conclude and are able to respond to the open
questions Do we need to measure the MMP-9 by immunoas-
say in all patients having anophthalmic sockets? And do we
need to measure the TFO in all patients having anophthal-
mic sockets?

No, we do not need it in the clinical routine. However,
these measurements can be helpful in selected unclear cases.

@ Springer

Funding Open Access funding enabled and organized by Projekt DEAL.
Supported by Cologne Fortune program of the University of Cologne to
ACR; supported by the Cologne Clinician Scientist Program (CCSP),
Faculty of Medicine, University of Cologne. Funded by the German
Research Foundation (DFG, FI 773/15-1, Project No. 413543196) to
ACR; German Research Foundation (FOR2240 “[Lymph]Angiogenesis
and Cellular Immunity in Inflammatory Diseases of the Eye” to LMH).
The funders had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review,
or approval of the manuscript; and decision to submit the manuscript for
publication.

Declarations

Ethical approval and informed consent All procedures performed in
studies involving human participants were in accordance with the ethical
standards of the institutional research committee of the University of
Auckland and of the University of Cologne and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.
Informed consent was obtained from all individual participants included
in the study.

Conflict of interest M. T. is the owner of the Trester-Institute for Ocular
Prosthetics and Artificial Eyes. All other authors certify that they have
no affiliations with or involvement in any organization or entity with any
financial interest (such as honoraria; educational grants; participation in
speakers’ bureaus; membership, employment, consultancies, stock own-
ership, or other equity interest; and expert testimony or patent-licensing
arrangements), or non-financial interest (such as personal or professional
relationships, affiliations, knowledge, or beliefs) in the subject matter or
materials discussed in the manuscript. All authors have full control of all
primary data.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Mouriaux F (2022) How to analyze conjunctival inflammation
in dry anophthalmic socket syndrome (DASS)? Graefes Arch
Clin Exp Ophthalmol 261(3):629-630. https://doi.org/10.1007/
s00417-022-05899-w

2. Rokohl AC, Wall K, Trester M, Wawer Matos PA, Guo Y,
Adler W, Pine KR, Heindl LM (2022) Novel point-of-care
biomarkers of the dry anophthalmic socket syndrome: tear
film osmolarity and matrix metalloproteinase 9 immunoassay.
Graefes Arch Clin Exp Ophthalmol 261:821-831. https://doi.
org/10.1007/s00417-022-05895-0

3. Rokohl AC, Trester M, Naderi P, Loreck N, Zwingelberg S,
Bucher F, Pine KR, Heindl LM (2021) Dry anophthalmic
socket syndrome - morphological alterations in meibomian
glands. Eye (Lond) 35:3358-3366. https://doi.org/10.1038/
$41433-021-01426-z


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00417-022-05899-w
https://doi.org/10.1007/s00417-022-05899-w
https://doi.org/10.1007/s00417-022-05895-0
https://doi.org/10.1007/s00417-022-05895-0
https://doi.org/10.1038/s41433-021-01426-z
https://doi.org/10.1038/s41433-021-01426-z

Graefe's Archive for Clinical and Experimental Ophthalmology (2023) 261:2713-2715 2715

4. Rokohl AC, Trester M, Guo Y, Adler W, Jaeger VK, Loreck in Germany today - supply possibilities, daily use, complica-
N, Mor JM, Pine KR, Heindl LM (2020) Dry anophthalmic tions and psychological aspects. Klin Monbl Augenheilkd
socket syndrome - standardized clinical evaluation of symp- 236(1):54-62. https://doi.org/10.1055/a-0764-4974
toms and signs. Ocul Surf 18:453-459. https://doi.org/10.
1016/j.jt0s.2020.05.001 Publisher’s note Springer Nature remains neutral with regard to

5. Rokohl AC, Mor JM, Trester M, Koch KR, Heindl LM (2018) jurisdictional claims in published maps and institutional affiliations.
Rehabilitation of anophthalmic patients with prosthetic eyes

@ Springer


https://doi.org/10.1016/j.jtos.2020.05.001
https://doi.org/10.1016/j.jtos.2020.05.001
https://doi.org/10.1055/a-0764-4974

	How to diagnose dry anophthalmic socket syndrome (DASS) in the clinical routine
	References


