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COVER: 
The inspiration for the cover was to highlight 
the main focus of this issue, the work of 
emerging Nordic PhDs. Snowdrops, one of the 
first flowers to emerge from the frost, represent 
these budding young researchers, growing out 
of their pots.

“I love a good visual metaphor,” says 
Agnes Guttormsgaard, the illustrator behind 
Oftalmolog’s December cover. “I added the 
potted plants to play on the idea that the 
researchers are cultivated at the university, 
instead of growing wild. There is something 

elegant with simple metaphors.”
Guttormsgaard has a Bachelors in Visual Communication from the 

University of Bergen. She currently works as a freelance illustrator and as 
a graphic designer at a tech company, Airthings, and is always up for a 
challenge. You can check out more of her work on Instagram at  
@Vettelyset or view her online portfolio at  
https://agnesguttormsgaard.wixsite.com/vettelyset.

Dear Colleagues, 

We start off this issue with the Oftalmolog 
Outstanding Nordic PhD Awards. These 
awards highlight the challenging and important 
research performed by emerging scientists in 
ophthalmology. We determined the winners based 
on the total CiteScore of the papers published 
as part of their theses. You can find more 
information about this metric and our evaluation 
criteria on page 4. Dr. Sashia Bennett and Dr. 
Behzod Tashbayev, both of whom obtained a total 
CiteScore of 19.2, share first place. Second place goes to Dr. Sanna Leinonen 
(18.6) and third place to Dr. Anne Willerslev (18.4). We congratulate our four 
awardees on their great achievements. We welcome anyone who defended 
their thesis in 2021 to reach out to us by August 1, 2022, to be considered for 
next year’s awards. 

Oftalmolog presents the highlights of 14 recent theses, focusing on topics 
that range from virtual reality in surgical education to molecular markers 
of conjunctival melanoma. This issue also includes two more extensive 
articles, covering surgical approaches to thyroid eye disease as well as vision 
and reality. Finally, we include the latest news from the Nordic Congress of 
Ophthalmology 2022 in Reykjavik. Registration is now open. 

We will consider all manuscripts submitted to Oftalmolog by February 15, 
2022, for publication in our next issue. All articles published throughout 2022 
are eligible for Oftalmolog’s 2022 Best Paper Awards.

The Editorial Board wishes all our readers a Merry Christmas and a Happy 
New Year. 
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Criteria
All dissertations defended in the Nordic region between January 

1 and December 31, 2020, were eligible for nomination for the 2020 
Outstanding PhD Awards. Nominations had to be submitted to 
Oftalmolog before October 1, 2021. Nominations were accepted both 
from anyone.  

We have decided to use the sum total of the CiteScores for each 
article included in the thesis. Review articles were excluded from 
the calculations. Although literature reviews are also valuable, not all 
universities accept these as thesis components. Additionally, journals 
solely focused on reviews generally have a higher CiteScore due to the 
nature of their content. Thus, by excluding reviews, we aimed to make 
comparisons fairer.

All papers accepted for publication by a journal prior to  the submission 
of the thesis to the university were included in the calculation. 
Manuscripts included in the thesis that were not accepted by a journal 
at the time of thesis submission were not included in the total CiteScore. 

The CiteScore for each included article was determined based on 
the year the individual article was submitted to the given journal. For 
example, if a manuscript was submitted in 2018, the 2018 CiteScore 
was used, even if the paper was not published until 2019. 

The perspective 
of the Editorial 
Board

What is a CiteScore? 
CiteScore is one of many metrics 

used to evaluate the impact of 
a journal. It was developed by 
Scopus, a subsidiary of Elsevier. 
Elsevier has created many metrics 
and databases, which can be 
useful for evaluating the quality of 
scientific publications.

The main benefits of using 
CiteScore include (1) it is stable 
and robust as it takes into account 
the citations over the past four 
years, which is important when 
comparing these with articles 
published in different years and (2) 
most publications are indexed in 
Scopus. More information and all 
CiteScores can be found at https://
www.scopus.com/sources.

First place: NOK 80,000

AWARD
WINNER

2020

19.2

Total 
CiteScore:

Sashia Bennett, née Bak-Nielsen 
Aarhus University, Denmark
Keratoconus - epidemiology and changes in biomarkers

Main takeaway:
Although keratoconus is an eye disease, patients 
also exhibit systemic-level differences. This was 
seen both in the associated diseases and in that 
keratoconus patients had significantly lower levels 
of prolactin-induced protein compared to controls 
in tear fluid, saliva, and plasma.

Future directions:
Following my PhD defense, I started my residency in 
ophthalmology. At the moment, my main focus is becoming 
a skilled clinical ophthalmologist. I also have a few “spin-off” 
projects from my PhD that I’m still working on, in addition to 
being a co-supervisor for master thesis students.

Inspiration for topic:
I got into research and the area of keratoconus gradually. 
My master thesis focused on keratoconus, this then 
evolved, first, into a pre-graduate research year, and later 
into a PhD. As with many things in life, the more knowledge 
you have, the more interesting a subject area becomes.

”

My number-one piece of advice is to 
choose your main supervisor wisely—
ideally, work with them beforehand. 
Apart from yourself, your supervisor 
and the collaboration between the two 
of you is key to succeeding with your 
PhD studies. I have been very fortunate 
in this regard with my main supervisor.

“

AWARD
WINNER

2020

Behzod Tashbayev 
University of Oslo, Norway
In Search of Diagnostic Markers of 
Dry Mouth and Dry Eye Disease

19.2

Total 
CiteScore: “

”
Patients with dry eye disease had a 
significantly reduced quality of life. We 
revealed that oxidative stress may play a 
role in dry eye pathophysiology and that 
tear metabolomics could be important for 
discovering biomarkers of dry eye disease. 

Advice to aspiring PhDs:
Do not spend too much time debating whether you want to do research. Just start! 
Choose a challenge that interests you. We spend too much time thinking about 
actions rather than acting. Keep your curiosity awake and question the state of the 
art. Just work hard, and the PhD itself will be a byproduct. During the process, you 
will gain life experience that will enable you to excel in your field of expertise. 

Inspiration for topic:
I was inspired to pursue this 
research upon learning that 
dry eye disease is substantially 
underdiagnosed and that 
effective treatment modalities 
are lacking. I hope I am able 
to contribute to more effective 
diagnostics and therapeutics 
for this debilitating disease. 

Future directions:
I am honored to receive 
Oftalmolog’s Outstanding 
Nordic PhD Award. This 
means a lot and inspires me 
to continue my research on 
dry eye disease. I am very 
grateful to be part of a group 
of brilliant researchers and 
clinicians. I hope that this 
is just the beginning, and I 
aspire to continue research 
aiming to improve the 
accuracy of dry eye diagnosis 
and treatment. 

article submitted
to journal

article accepted
by journal 

thesis submitted
to university

Timeline for eligible articles 

dissertation
defense

Must be within 2020

Only papers accepted prior to submission were included 

CiteScore from
year of submission

Only papers accepted prior to submission of thesis were included 

Timeline for articles eligible for consideration for the Outstanding PhD Award

Article submitted 
to journal

Article accepted 
by journal

Thesis submitted 
to university

Dissertation 
defense

Must be within 2020CiteScore from the 
year of submission

https://www.scopus.com/sources

Main takeaway:

Advice to aspiring PhDs:
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AWARD
WINNER

2020

Anne Willerslev 
University of Copenhagen, Denmark
Non-invasive assessment of changes in retinal 
vessels, blood flow and blood composition

Third place: 
NOK 15,000

“

”

Second place: 
NOK 30,000

AWARD
WINNER

2020

18.6

Total 
CiteScore:

Sanna Leinonen 
University of Helsinki, Finland
Treatment and complications of juvenile 
idiopathic arthritis-related uveitis

”

My inspiration for this research were my young patients 
suffering from JIA-uveitis. I wanted to better treat my patients 
with uveitis-related complications, and I felt like I was missing 
something! I needed this research to learn about uveitis and to 
guide me in clinical decision-making. I was very lucky to follow 
Dr. Kotaniemi’s path in uveitis research and to collaborate 
with an amazing group of experienced researchers at Helsinki 
University Hospital.

Main takeaway:
Retinal blood vessels with undisturbed blood flow 
have characteristic intravascular flow profiles on OCT. 
The vascular OCT profiles can be visibly altered by 
turbulent blood flow, hypoperfusion, and abnormal 
composition of the blood. My methodological studies 
show that OCT scans of retinal vessels may contain 
more information than we currently use.

Main takeaway:
Prognosis in JIA-uveitis improves when inflammation 
is well controlled with anti-rheumatic treatment. I 
learned that complications can be avoided in JIA-
uveitis with better treatment choices.

Advice to aspiring PhDs:
My advice is that if you want to have a better, deeper 
understanding of the diseases that you treat, clinical 
research is the way to go. Also, PhD research will 
connect you with a network of clinicians to lean on!

Future directions:
I am continuing my research 
in uveitis, focusing in uveitis 
related to multiple sclerosis 
and sarcoidosis in addition 
to JIA-uveitis.

“

18.4

Total 
CiteScore:

Inspiration for topic:
Hemodynamics has always interested me, but, when 
I decided to go into ophthalmology, I was not sure 
how to combine this with retinal research. I knew 
that systemic vascular disease could cause visible 
changes in the retinal microvasculature, but it had 
never been investigated using OCT scans. It seemed 
obvious to see whether information about blood flow 
could be extracted from OCT scans, both in healthy 
human subjects and in patients with abnormalities 
of flow. So, it turned out to be my dream topic! 

Advice to aspiring PhDs:
Be curious and pursue the topics that really interest you—the rest will follow. 

I will continue to do research. We are 
currently working on a very interesting 
paper examining alterations of the 
OCT profiles in arteritis temporalis. 
My dream is to plan larger studies 
with a much more ambitious set-up 
to study the effect of conditions like 
anemia, hyperlipidemia, or carotid 
stenosis on the vascular OCT profiles.

We are very grateful to our generous sponsor, Santen, 
which provides the funding for the Outstanding Nordic 
PhD Awards. With their support, we are able to highlight 
some of the brightest minds and young leaders in their 
disciplines.

Would you like to be 
considered for the 
2021 Outstanding 
Nordic PhD Award? 
Visit our website at 
oftalmolog.com for 
more information. 

More information on the award can be found on our website,  
www.oftalmolog.com. 

For video presentations of the 
Outstanding Nordic PhD Awards, 
please visit our website. 

2020

Inspiration for topic:
Future directions:
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Jesper Høiberg Erichsen 
Rigshospitalet-Glostrup, Denmark
Optimizing Anti-inflammatory 
Prophylaxis in Cataract Surgery

28

Optical coherence tomography 
of retinal vessels, blood flow, and 

blood composition
On September 5, 2020, Anne Willerslev defended her thesis titled 
“Non-invasive assessment of changes in retinal vessels, blood 
flow and blood composition” at the University of Copenhagen. Her 
supervisors were Professor Michael Larsen, Copenhagen, Denmark; 
Professor Michel Paques, Sorbonne Université, France; and Dr. Simon 
Rothenbühler, University Hospital Basel, Switzerland.

The transparency and the relatively 
sparse vascularization of the retina 
make retinal vessels amenable to 
non-invasive and non-destructive bio-
microscopy and photography. Repeated 
examinations can be made over time, 
both in health and disease and under 
various forms of local or systemic 
perturbation, be they spontaneous or 
experimentally induced. In addition to 
direct and indirect ophthalmoscopy, as 
well as conventional fundus photography, 
optical coherence tomography (OCT) and 
other new advanced imaging modalities 
have become available to diagnose and 
monitor the retina. The primary aim of 
the thesis was to determine whether 
information about blood flow could be 
extracted from in vivo OCT scans in 
healthy human subjects and patients with 

Fundus photography (left) and corresponding SD-OCT scan of a retinal 
artery (a) and vein (v) in a healthy subject. The cross-sectional OCT 
scans of the vessels show the anterior vessel wall reflex (blue arrow), the 
intraluminal figure-eight reflectivity pattern (red 8) and the shadowing 
behind the vessel (orange arrow) which masks the structures posterior to 
the vessel.

Articles in the dissertation
1. Willerslev A, et al. Retinal and choroidal intravascular 

spectral-domain optical coherence tomography. Acta 
Ophthalmol. 2014;92(2):126-32.

2. Willerslev A, et al. Flow patterns on spectral-domain optical 
coherence tomography reveal flow directions at retinal 
vessel bifurcations. Acta Ophthalmol. 2014;92(5):461-4.

3. Willerslev A, et al. Relation between Fluorescein 
Angiographic and Spectral Domain Optical Coherence 
Tomography Findings of Blood Flow Turbulence at 
Arteriovenous Crossings in the Retina. Retin Cases Brief 
Rep. 2019; 13(1):61-66.

4. Willerslev A, et al. Non-invasive imaging of retinal blood 
flow in myeloproliferative neoplasms. Acta Ophthalmol. 
2017;95(2):146-152.

5. Willerslev A, et al. Spectral-domain optical coherence 
tomography of retinal vessels in Waldenström’s 
macroglobulinemia. Acta Ophthalmol. 2020; 98(2):153-157.

Anne Willerslev, PhD, 
Department of Ophthalmology, Rigshospitalet

Fundus photography (left) and OCT (right) scan 
from a patient with ocular ischemic syndrome 
and severely reduced retinal perfusion. The 
cross-sectional scans of the retinal vessels 
show distinct anterior and posterior vessel wall 
reflexes (red and blue arrows), structureless 
intravascular reflectivity profiles (purple arrow) 
and very weak shadowing behind the vessels.

abnormalities of flow induced by retinal 
and rheological conditions. The thesis 
was based on five clinical imaging studies 
in humans.1-5

The studies showed that cross-
sectional SD-OCT scans of healthy retinal 
vessels give rise to a characteristic figure-
eight intravascular reflectivity pattern. 
The observed pattern was in agreement 
with in vitro and in vivo measurements 
and corresponded to the theory of shear-
flow induced, anisotropic properties of 
red blood cells in laminar blood flow. The 
structured profile was absent in patients 
with severe hypoperfusion of the retinal 
vessels. At venous compression sites, 
OCT could help distinguish between 
ordered, laminar blood flow and disturbed 
flow. In patients with marked leukocytosis 
and severe hyperviscosity, the vascular 
reflectivity profile seen in healthy subjects 
was absent. Together, these studies 
showed that OCT scans of retinal vessel 
may contain more information than 
previously thought. The OCT reflectivity 
profile of the vessel is altered in the setting 
of flow turbulence, occlusive vascular 
disease, leukocytosis, and hyperviscosity.

Key points:
 • Cross-sectional SD-OCT 

scans of healthy retinal 
vessels give rise to a 
characteristic figure-eight, 
intravascular reflectivity 
pattern.
 • The structured OCT 

reflectivity profile of the 
vessel is absent in the 
setting of flow turbulence, 
occlusive vascular 
disease, leukocytosis, and 
hyperviscosity.
 • OCT scans of retinal vessel 

may contain more information 
than previously thought.

Josephine Prener
University of Oslo, Norway
Rewriting the story of inherited 
retinal disease in Norway

44

48

Ayyad Zartasht Khan 
University of Oslo, Norway
Culture and Storage of Retinal 
Pigment Epithelial Cells for 
Regenerative Medicine Purposes 
and the Use of Sericin to Improve 
Graft Quality

Anders Gyldenkerne 
Aarhus University, Denmark 
The quality of vision following 
small-incision lenticule extraction 
for myopia

40

Elma Jelin 
University of Oslo, Norway
Patient Reported Outcome Measures 
in Treatment of Neovascular Age-
related Macular Degeneration

37

Mads Forslund Jacobsen
Rigshospitalet-Glostrup, Denmark
Seeing into the future: Virtual-reality 
to ensure technical competence in 
cataract surgery

46

Marius Dalby
University of Oslo, Norway
Never too late? Reflections on 
outcomes of intraocular lens 
dislocation surgery

49

The 2021 nominees, so far... 

50
Moug Al-Bakri
University of Copenhagen, Denmark
Childhood cataract: effects on 
health and life

The deadline is August 1, 2022.

We hope for more 2021 nominations. 
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How to get 
straight about 
torsion

Introduction: Cyclodeviation 
is a form of strabismus that 
is not externally visible. It is 
measured subjectively and 
in degrees, as incyclotorsion 
or excyclotorsion. The 

Articles in the dissertation
1. Flodin S., et al. Cyclotorsion Measured in a Patient Population Using Three Different Methods: A Comparative Study. Strabismus 2016; 24(1); 28-36.
2. Flodin S., et al. Clinical Measurements of Normative Subjective Cyclotorsion and Cyclofusion in a Healthy Adult Population. Acta Ophthalmol. 2020; 98(2): 177-181.
3. Flodin S., et al. A Modified Harada-Ito Procedure Based on Cyclofusion Ability Improves Surgical Outcome in Individuals with Cyclodeviation. Submitted manuscript 2020
4. Flodin S., et al. Measuring health-related quality of life in individuals with cyclodeviation using the Adult Strabismus 20 (AS-20) questionnaire. J of AAPOS 2021, doi: 10.1016/j.

jaapos.2020.08.011.

Sara Flodin, PhD
Department of Clinical Neuroscience, Institute 
of Neuroscience and Physiology, Sahlgrenska 
Academy, University of Gothenburg, Sweden

Results: (1) Although all tests showed high correlation and 
repeatability, there were significant differences among clinical 
tests, especially the synoptophore and the SMR. (2) All ages showed 
low subjective torsion, demonstrating excyclotorsion with a mean 
of -1 degree. (3) Post-operative results of the modified Harada–
Ito procedure corresponded to the sought-after correction, yet the 
dose–effect relationship was variable. (4) There was a significant 
difference in preoperative scores between patients and controls. 
Post-operative scores significantly improved for patients.

Conclusion: Investigating cyclodeviation requires detailed 
diagnostic testing, which can greatly influence the management 
and outcome of patient care. Reference data of cyclotorsion and 
cyclofusion in clinical settings suggests that even a small increase 
in cyclotorsion 
(>-2 degrees) may 
disrupt the ability 
to fuse binocular 
images. Fusion 
evaluation and 
individually based 
preoperative 
assessments 
are key to determining individual doses for successful surgical 
outcomes. Evaluating HRQoL in strabismus management expands 
assessments. Patients complaining of double vision or difficulty 
maintaining binocularity should be assessed for cyclodeviation, 
which may be the cause.

Key points:
 • Always take a good  

case history
 • Ensure repeatability and 

reliability of testing—choose 
the most appropriate test 
 • Maintain individual-based 

assessment & management 

On August 27, 2020, Sara Flodin defended her thesis, “On Cyclodeviation – Strategies for 
Investigation, Management and Quality of Life,” at the Department of Clinical Neuroscience. 
The project was conducted at the Institute of Neuroscience and Physiology, Sahlgrenska 
Academy, University of Gothenburg. Her main supervisor was Marita Andersson Grönlund 
MD, PhD, University of Gothenburg & Sahlgrenska University Hospital with co-supervisors 
Agneta Rydberg, DBO, PhD and Tony Pansell, PhD at the Karolinska Institute, Stockholm.

perception of subjective tilting does not always accompany ocular 
torsion, and vice versa. Patients rarely complain specifically 
about cyclodiplopia. Therefore, it is important to understand 
the processes behind cyclodeviation, how the condition affects 
compensatory mechanisms, and 
the implications for everyday life. 

Aims & Methods: (1) To test 
the reliability and repeatability of 
three measurement techniques 
(single Maddox rod (SMR), 
KMScreen, and the synoptophore) 
in adults with a vertical deviation. 
(2) To investigate normative subjective cyclotorsion values and 
cyclofusion ranges in a non-strabismic 18 to 69-year-olds, using 
the synoptophore and SMR. (3) To evaluate surgical outcomes 
and the management of cyclodeviation by reviewing preoperative 
assessments and post-operative results from 2012 to 2019. (4) 
To assess the effect of cyclodeviation on health-related quality of 
life (HRQoL) using the Adult Strabismus-20 (AS-20) questionnaire 
in adults with cyclodeviation. The pre- and postoperative scores 
were compared with scores from a non-strabismic control group.

Figure 2. Synoptophore used to measure cyclodeviation

Figure 1. Slides used to assess cyclotorsion. 

Ad has been 
removed
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Getting ahead of the curve: 
Epidemiology and 
biomarkers of keratoconus

Sashia Bennett, née Bak-Nielsen, PhD, 
Aarhus University Hospital, Denmark

On June 19, 2020, Sashia Bennett defended her thesis, “Keratoconus - 
epidemiology and changes in biomarkers,” at the Department of Clinical Medicine, 
Faculty of Health, Aarhus University, Denmark. The PhD project was conducted 
at the Department of Ophthalmology, Aarhus University Hospital. The main 
supervisor was Professor Jesper Hjortdal, and the co-supervisors were Associate 
Professor Anders Ivarsen and Professor Cecilia Ramlau-Hansen. 

Keratoconus causes an imbalance in the optic system 
in which curvature of the cornea is too steep, the central 
cornea becomes too thin, and, with time, central scarring 
creates opacities. Despite continued research, many 
aspects of the disease remain elusive. In this PhD project, 
we aimed to gain more knowledge of keratoconus in a 
Danish population, investigating the hypothesis that the 
disease goes beyond the pathology seen in the cornea. 
The project included several approaches:

Using national Danish registries, the sociodemographic 
factors, associated diseases, and mortality of 2,679 
keratoconus patients were compared to 26,790 healthy 
controls. The most novel finding was that patients with 
keratoconus were more likely to be diagnosed with 
depression. Furthermore, keratoconus patients differed 
from controls on several sociodemographic factors, 
including source of income, highest level of education 
achieved, and civil status. Patients diagnosed with 
keratoconus had a higher risk of allergic rhinitis, asthma, 
atopic dermatitis and migraine. Finally, keratoconus 
patients did not have increased mortality after excluding 
patients diagnosed with Down syndrome. 

Data from the registries also showed an increase in 
the incidence of keratoconus during the last 10–15 years. 
We largely attributed this increase to more complete 
registration in the National Patient Register (NPR). We 
propose that the increased availability of corneal cross-
linking has affected referral practices from primary-
sector ophthalmologists and likely resulted in more 
keratoconus patients being referred to the hospital and 
included in the NPR. In addition, a survey of primary 
sector ophthalmologists indicated that the registration of 
keratoconus patients in the NPR is, at present, very close 
to complete. Together, these results form a solid basis 

for the continued study of keratoconus incidence and 
prevalence in Denmark. 

In the clinical study, tear fluid, saliva, and plasma were 
collected from 147 untreated keratoconus patients and 
compared to those of 60 healthy controls. The analysis 
showed that keratoconus patients had a significantly 
lower level of prolactin-induced protein (PIP) in all three 
fluids compared to the healthy controls, irrespective of 
age, gender, and keratoconus severity. These changes 
in these diverse fluids highlights the systemic aspect 
of keratoconus. The receiver operating characteristic 
curve analysis showed that PIP levels in tear fluid had the 
highest ability to discriminate between individuals with 

Figure 1. Odds ratios with 95% CI for keratoconus patients being diagnosed with 
different diseases. Adjusted for ethnicity

SOME OF OUR DISTINGUISHED GUESTS:

SCAN TO LISTEN TO 
EYEPOD

Did you know        that you can listen to interesting 
interviews with world-class 

experts in ophthalmology at any time and from any device

EyePod Bayer is a product-neutral podcast, open to everyone with a 
passion for ophthalmology. Topics include anything from the anterior 
to the posterior segment. We also provide updates from congresses 
and meetings and latest, cutting edge developments. EyePod has been 
made possible thanks to the contributions by our distinguished guests. 

EyePod episodes are product-neutral and produced 
by the medical department of Bayer Ophthalmology 
in Scandinavia, in either Swedish or English. New and 
interesting sessions are released twice per month and are 
available on Spotify, Acast, and iTunes.

“With EyePod you get the latest cutting-edge 
developments in ophthalmology, whenever it suits you”

Paolo Lanzetta Ann Hellström Per Fagerholm Stefan Seregard Monica Lövestam 
Adrian

Jakob Grauslund

”As market leaders in treating 
retinal diseases, our aim is to be 

committed to ophthalmology and 
give back to the community”

Tor P. Utheim

?

M
A-M

_A
FL-D

K-0063-1

www.bayer.no www.bayer.dk  www.bayer.se

Key points:
 • Danish keratoconus patients 

displayed higher likelihood of 
depression, allergic rhinitis, asthma, 
and atopic dermatitis than controls.
 • Prolactin-induced protein 

(PIP) may be a clinically relevant 
biomarker for keratoconus.

and without keratoconus, indicating that 
PIP levels in tear fluid may be a clinically 
relevant biomarker for keratoconus. 

Patient-reported outcomes have 
received increasing attention during the 
last years, as the doctor’s perspective on 
the success of a treatment is not always 
shared by patients. However, because 
there was not yet a validated questionnaire 
in Danish to study quality of life among 
keratoconus patients in particular, the 
study became more methodological 
and focused on cross-cultural validation 
of the Keratoconus Outcome Research 
Questionnaire (KORQ), applying Rasch 
analysis. The revised Danish KORQ 
largely fulfilled the Rasch model, though 
improvements may still be added through 
future studies.

Remaining questions:
 • Further studies to understand the pathophysiology behind the statistical 

association between keratoconus and other diseases
 • Continued studies of developments in the incidence and prevalence of 

keratoconus in Denmark 
 • Further optimization of the KORQ to obtain a valid and specific patient reported 

outcome with which measure to study the impact of keratoconus on quality of life 

Articles in the dissertation
1. Bak-Nielsen S, et al. A nationwide population-

based study of social demographic factors, 
associated diseases and mortality of 
keratoconus patients in Denmark from 1977 to 
2015. Acta Ophthalmol. 2019;97(5):497-504. 

2. Bak-Nielsen S, et al. Incidence and prevalence 
of keratoconus in Denmark - an update. Acta 
Ophthalmol. 2019;97(8):752-755. 

3. Sharif R, Bak-Nielsen S, et al. Prolactin-Induced 
Protein is a novel biomarker for Keratoconus. 
Exp Eye Res. 2019;179:55-63. 

4. Bak-Nielsen S, et al. The Keratoconus Outcome 
Research Questionnaire: A Cross-Cultural 
Validation Study of the Danish Version. Cornea. 
2020;39(8):998-1005. 
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Key points:
 • Long-term visual acuity remains high after cataract surgery 

in eyes with well-controlled uveitis.
 • Trabeculectomies are more successful in eyes treated with 

TNF inhibition.
 • Better outcomes in juvenile idiopathic arthritis-uveitis and 

related complications can be achieved with antirheumatic 
treatment and meticulous control of inflammation.

Articles in the dissertation
1. Leinonen S, et al. Potential effect of tumor necrosis factor inhibitors on trabeculectomy 

with mitomycin C for patients with juvenile idiopathic arthritis–related uveitic glaucoma: a 
retrospective analysis. JAMA Ophthalmol. 2015;133(11):1323-1328.

2. Leinonen ST, et al. Anti-adalimumab antibodies in juvenile idiopathic arthritis-related uveitis. 
Clin Exp Rheumatol. 2017;35(6):1043-1046. Epub 2017 Nov 14.

3. Leinonen S, et al. Fluocinolone acetonide intravitreal implant (Retisert®) in the treatment 
of sight threatening macular edema of juvenile idiopathic arthritis-related uveitis. Acta 
Ophthalmol. 2018;96(6):648-651.

4. Leinonen S, et al. Results 5 to 10 years after cataract surgery with primary IOL implantation 
in juvenile idiopathic arthritis -related uveitis. J Cataract Refr Surg. 2020:46(8):1114-1118.Figure 1. Survival of MMC-trabeculectomy with and without TNF inhibition

TNF inhibitors: A magic bullet for 
juvenile idiopathic arthritis-uveitis 

treatment?
On November 27, 2020, Sanna Leinonen defended her thesis, ”Treatment and 
complications of juvenile idiopathic arthritis-related uveitis,” at the Faculty of Medicine, 
University of Helsinki and Helsinki University Hospital in Finland. Her main supervisor was 
Professor Kaisu Kotaniemi, PhD, University of Helsinki with co-supervisor Professor Tero 
Kivelä, Helsinki University Hospital.

Juvenile idiopathic arthritis (JIA) and related uveitis is a 
persistent childhood-onset inflammatory disease affecting 
one or more joints and one or both eyes. The origin of JIA-
related uveitis is unknown. Uveitis in JIA presents typically as 
a chronic and relapsing anterior uveitis without inflammatory 
symptoms. Persistent uveal inflammation can cause vision-
impairing complications, such as cataract, glaucoma, edema, 
and scarring of the macula.

The focus of uveitis treatment is to improve the 
visual prognosis by controlling the inflammation. Topical 
glucocorticoids reduce inflammation in the eye but do not 
control the systemic joint disease. Additionally, they tend 
to induce cataract formation, high intraocular pressure, and 
related glaucoma. This is why children with JIA-related uveitis 
are treated with systemic antirheumatic drugs. Methotrexate 
is the gold-standard treatment of JIA and related uveitis. If 
methotrexate does not control the inflammation, a tumor-
necrosis factor (TNF) inhibitor, such as adalimumab 
or infliximab, is introduced. These antirheumatic drugs 
reduce inflammation in the eyes and joints, improve visual 
prognosis, are associated with fewer ocular complications, 
and delay the need for ocular surgery in JIA-uveitis. There is 
increasing evidence to support that the early introduction of 
antirheumatics is crucial in controlling JIA-uveitis and related 
complications.
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This thesis focused on the variables contributing to treatment 
success when managing the inflammation and complications 
of JIA-related uveitis. The first study showed that antirheumatic 
treatment may improve the results of trabeculectomy in JIA-related 
uveitis. Intraocular pressure was better controlled in patients 
who were treated with TNF inhibitors during surgery compared to 
patients without TNF inhibition (Figure 1). TNF inhibition was not 
associated with a higher rate of postoperative complications.

In the second study, better control of uveitis was achieved when 
methotrexate was combined with adalimumab. The absence of 
methotrexate was associated with a higher grade of inflammation 
and immunization against adalimumab. Remission was achieved 
only among patients without immunization against adalimumab.

The third study concluded that if macular edema does not 
respond to antirheumatics and systemic glucocorticoids, a 
sustained-release glucocorticoid implant (Retisert™) may help 
in controlling macular edema and improving visual acuity. In 
addition to the intraocular glucocorticoid treatment, all patients 
needed antirheumatic treatment to control their JIA-uveitis. The 
complication rate was high, and 7 of 8 eyes required further surgery

In the fourth study, better control of inflammation 3 to 12 months 
prior to cataract surgery was associated with a better postoperative 
visual outcome. Twenty-six cataract extractions with primary 
intraocular lens implantations were performed. The median visual 
acuity remained high (0.9–1.0) during 5 to 10 years of follow-up.

Sanna Leinonen, PhD, 
TAYS Eye Centre, Tampere University Hospital, 
Tampere, Finland
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Thyroid Eye Disease: 

SURGICAL APPROACHES

Abstract

Thyroid eye disease is a common manifestation of Graves’ disease. The 
symptoms range from discrete to severe orbital inflammation, with threatened 
vision, diplopia, and disfigured appearance. The condition has a significant 
negative impact on quality of life, and it might be necessary to perform several 
surgical procedures to improve function and facial appearance.

Thyroid eye disease
Graves’ disease is one of the most common 

autoimmune diseases, with a reported incidence of 
21 per 100,000 individuals per year.1 It usually leads 
to hyperthyreosis, with symptoms like tachycardia, 
tremor, weight loss, diarrhea, and sleep disturbances. 
In up to 50% of patients, the eyes are affected by 
a condition named thyroid eye disease (TED).2 
This condition is more frequent in women, and it 
significantly impairs quality of life.3 The main patient 
population is between 30 and 50 years old. Risk 
factors for development of TED include smoking, 
high levels of TSH-receptor antibodies (TRAS), 
treatment with radioiodine, and hypothyroidism.

The clinical presentation of TED is caused by 
inflammation of the orbital content, which eventually 
increases the volume of fat and muscles (Figures 1 
and 2). The tissue expansion leads to a number of 
clinical manifestations, including proptosis, ocular 
motility problems and, in some cases, dysthyroid 
optic neuropathy (DON). Proptosis combined with lid 
retraction leads to exposure keratitis, which, together 
with DON, are the main causes of vision loss in TED. 
In addition to the visual problems and the change 
in appearance, thyroid eye disease is associated 
with significant discomfort; foreign body sensation, 
tearing, light sensitivity and pressing sensation 
behind the globe are the most common complaints 
(Figure 3).

Knowledge of pathogenesis in TED is evolving, 
and the presence of TSH-receptor antibodies and 
insulin-like growth factor-1 (IGF-1) seems to be 
essential.2 Cytokines released as a consequence 

Hans Olav Ueland, MD, PhD
Department of Ophthalmology, Haukeland 
University Hospital, Bergen, Norway

Figure 1. Coronal MRI (T1-weighted) showing bilateral enlargement of inferior rectus muscles 
in a patient with TED.

A challenging field in 
oculoplastic surgery
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Figure 2. Orbital tissue expansion leading to proptosis in TED.

Figure 3. Eyelid edema, chemosis, and strabismus in patients with active TED. 

of inflammation are thought to stimulate 
production of extracellular matrix 
components like glycosaminoglycans, 
which are deposited in affected orbital 
tissues. The inflammatory mediators also 
contribute to an increase in the number 
and volume of adipocytes. The increase in 
orbital volume may compromise venous 
outflow, resulting in venous stasis that 
further increases orbital volume. Over 

time, inflammation is resolved but may 
then be followed by fibrosis.

TED consist of two phases. First, there 
is an initial active orbital inflammation, 
which gradually resolves into the second 
inactive fibrotic phase. Rundle’s curve 
illustrates a normal course of the disease 
(Figure 4),4 where the active phase usually 
lasts from 1–3 years, and an incomplete 
remission is commonly seen. Surgical 
reconstruction is often needed to correct 
persistent proptosis, strabismus, and 
eyelid retraction in the inactive phase 
(Figure 5). 

Initial treatment
Initial treatment of Graves’ 

hyperthyroidism aims to make the patient 
euthyroid with anti-thyroid drugs. In many 
cases, the eye symptoms will improve 
when the hormone levels normalize. Anti-
thyroid treatment should be continued 
for at least 2 years in patients with TED.5 
Alternative definitive treatments of the 
hyperthyroidism are thyroidectomy 
or radioiodine therapy. Radioiodine 
treatment appears to trigger development 
or worsening of TED,6 and for that 
reason radioiodine must be combined 
with prednisolone in patients with eye 
involvement. It is important to avoid 
hypothyroidism with increased TSH by 
early thyroxin substitution after permanent 
treatment with both radioiodine and 
thyroidectomy. 

Treatment of this eye disease is 
dependent on the stage of the disease. If 
needed, anti-inflammatory drugs (mainly 
corticosteroids) or retrobulbar irradiation 

SURGICAL APPROACHES
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Figure 4. Rundle's curve illustrates the disease activity in TED as a function of time.

are used in the early inflammatory 
phase. Corticosteroids are given in high 
doses orally or intravenously for several 
months, with a cumulative dose of up to 
8 grams Methylprednisolone.7 In recent 
years, several biological drugs that more 
specifically target the inflammatory 
process have been introduced as 
an alternative immunosuppressive 
treatment. An example is teprotumumab, 
an effective inhibitor of IGF-1R. Based 
on two randomized studies, United 
States Food and Drug Administration 
(FDA) approved teprotumumab as the 
first treatment of active TED in adults in 
January 2020.8 This represents a new 
area in the anti-inflammatory treatment of 
the disease and in the future may reduce 
the post-inflammatory eye changes and 

the need for reconstructive surgery.

Surgical treatment
Surgical treatment is required in a 

subgroup of patients with TED. This 
treatment may address several of the 
manifestations present, including the 
increased volume of the orbital contents, 
the ocular motility disturbance, and 
different lid changes. Except for treatment 
of DON, a stable inactive orbitopathy must 
be present for a minimum of 6 months 
before reconstructive surgery. If several 
surgical procedures are needed, initial 
treatment is orbital decompression, 
followed by strabismus surgery and, last, 
eyelid surgery.

Decompression of the orbit can be 
achieved by removing one or several 

of the orbital walls or by reducing 
the amount of fat in the orbit. Vision 
threatening conditions, like DON and 
severe proptosis with exposure keratitis, 
are strong indications for urgent orbital 
decompression. Decompression is also 
an option for treatment of disfiguring 
proptosis. After decompression, patients 
frequently experience less ocular 
discomfort, resulting in improved quality 
of life. 

The existing procedures for 
decompression allow a graded approach 
to proptosis reduction, and optic nerve 
decompression when necessary.9 
Decompression by solely removing orbital 
fat is an option in mild exophthalmos. 
Moderate proptosis requires removal of 
the lateral wall alone, or in combination 
with removal of the medial wall, known as 
balanced decompression.10 Lateral wall 
decompression is recommended as a 
first choice due to very little postoperative 
diplopia (Figure 6).11 The medial wall 
should be addressed if the lateral 
approach is insufficient and in cases of 
DON. Very severe proptosis may require a 
three-wall decompression, which includes 
all walls except the roof. 

Medial orbital wall decompression 
can be accomplished using an external 
or endoscopic approach (Figure 7). The 
endoscopic procedure is reported to have 
an equal effect on proptosis reduction 

Figure 5. Eyelid retraction and asymmetric proptosis in patients with inactive TED. 
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Figure 6. Perioperative view of right lateral orbital wall decompression. 

Figure 7. Perioperative view of left endoscopic medial 
orbital decompression where orbital fat is protruding into 
the nasal cavity.

with fewer complications than the more 
invasive external technique.12 Both 
types of surgery may induce diplopia. At 
Haukeland University Hospital, 50% of the 
patients operated with endoscopic medial 
orbital decompression between 2001 and 
2011 needed subsequent strabismus 
surgery.13 This adverse effect can be 
prevented by preserving the infero-medial 
strut of the orbit or the sling of periorbita 
during surgery.14 

Decompression of the lateral wall of the 
orbit is a well-established procedure, that is 
mainly used for disfiguring exophthalmos 
with moderate proptosis and ocular 
discomfort. Serious complications that 
may result in damage of the optic nerve 
are rare. Minor complications of the 

procedure, such as oscillopsia, reduced or 
altered sensation in the temporal region, 
and temporal hollowing, are common.15 
Some patients find the postoperative 

temporal hollowing cosmetic disturbing 
(Figure 8). At Haukeland University 
Hospital, we have addressed this problem 
in a randomized trial, finding that long-
lasting hyaluronic acid is superior to 
autologous fat transplantation for 
treatment of this condition.16

Currently, three-wall orbital 
decompression, in which both the lateral 
and medial walls as well as the floor are 
removed, is seldom used. This extensive 
procedure may give a proptosis reduction 
of 7.5 mm but with a relatively high 
incidence of new onset diplopia and 
impaired sensitivity in the infraorbital 
region.17

Strabismus associated with TED 
is a significant challenge to the 
strabismologist. The inferior and medial 
rectus are the most frequently involved 
muscles,18 resulting in hypotropia and 
esotropia of the affected eye. 

Because restriction and limited ocular 
motility is the key feature of strabismus in 

Figure 8. Bilateral temporal hollowing after lateral orbital decompression.
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Figure 9. Before (upper) and after (lower) correction of upper eyelid retraction.

TED, recession rather than resection 
of the fibrotic rectus muscle is the 
preferred surgical procedure. The 
degree of recession is difficult to 
decide, and different strategies are 
used to overcome this problem. One 
option is to under-correct the major 
deviations and over-correct small 
deviations. Use of adjustable sutures 
to obtain the best ocular alignment in 
the immediate postoperative period 
is another alternative.19 Surgery with 
adjustable sutures can be performed 
under topical anesthesia,20 allowing 
for intraoperative eye alignment by 
using cover-uncover test. The aim of 
strabismus surgery in patients with 
TED is often to obtain a field of single 
binocular vision in downgaze and 
primary position. Residual diplopia in 
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Figure 10. Schematic illustration of levator recession with adjustable sutures.
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peripheral fields of gaze is, in most 
cases, acceptable for the patient.

As upper eyelid retraction is the 
most common clinical finding in TED, 
correction of this eyelid malposition 
is frequently performed (Figure 9). 
There are several surgical methods 
for correcting upper eyelid retraction, 
and which method is chosen depends 
on the surgeon’s preference. Today, 
blepharotomy is, worldwide, the most 
favored procedure in correcting upper 
eyelid retraction.21 This one-step 
technique is less time-consuming 
compared to other procedures. 
Levator recession with adjustable 
sutures is an alternative procedure 
with good clinical outcomes (Figure 
10).22 In contrast to blepharotomy, 
this technique offers the possibility 
of repositioning the eyelid margin 
the first day after operation, without 
the influence of the adrenaline from 
the local anesthesia. Our group at 
Haukeland University Hospital are 
now performing a prospective study 
comparing the outcome and adverse 
effects of the two procedures: 
blepharotomy and levator recession 
with adjustable sutures.
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Furthermore, lower eyelid retraction 
is frequently found in TED, and there are 
several different theories on the cause of 
lower eyelid retraction in TED. Shortening 
of the posterior lamellar due to fibrosis is 
one postulated mechanism, while others 
see lower lid position as a consequence 
of the proptosis. Before correction of 
lower lid retraction, true lid retraction 
has to be differentiated from pseudo 
lid retraction. In lower lid repair, the 
retractors are separated from the tarsus 
through either a skin incision or posterior 
approach. Surgical correction of lower 
eyelid preferably includes the use of graft 
techniques. Different organic and synthetic 
materials have been used as a spacer 
between the retractor and tarsus.23,24 The 
use of donor sclera as a lengthening of 
the lower eyelid is a favorable technique. 
The last corrective procedure in patients 

Key points:
 • Surgical reconstruction to correct post inflammatory changes is 

required in a subgroup of patients with thyroid eye disease. 
 • The different rehabilitative procedures have to be performed in the 

following order: first, orbital decompression; then, strabismus surgery; 
and finally, correction of eyelid malposition. 
 • Introduction of new anti-inflammatory treatment might reduce the 

need for surgery in this group of patients.

with TED is blepharoplasty of the upper 
and lower lids. Redundant skin and fat are 
excised for best cosmetic appearance. 
Modest skin excision in the lower eyelid 
is recommended to avoid ectropion. 
Prolapsing lower lid fat can also be 
removed by transconjunctival incision.

As described here, the surgical 
rehabilitate treatment of patients with TED 
is often an extensive process, and in most 
cases, the patients will not completely 
regain their appearance. This must be 
communicated to the patients in advance. 

Ad has been 
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Key points:
 • Patients with dry eye disease (DED), especially non-Sjögren’s syndrome, have a 

significantly reduced quality of life. 
 • The TearLab osmometer could not accurately predict other parameters of DED.
 • In DED diagnosis, the non-invasive measurement of the tear film break-up time 

could not predict clinical signs of DED in a reference sample of 65-year-olds.
 • Metabolomics of the tear film may be important for early detection of 

biomarkers of DED. Oxidative stress may play a role in the pathophysiology.

Future directions:
 • Optimize settings and expand the indications for intense pulsed light treatment
 • Further investigation of tear metabolomics to discover dry eye biomarkers

Articles in the dissertation
1. Tashbayev B, et al. Interdisciplinary, Comprehensive Oral and Ocular Evaluation of Patients with Primary Sjögren’s 

Syndrome. Sci Rep. 2017;7 (1):10761 
2. Tashbayev B, et al. Patients with non-Sjögren’s sicca report poorer general and oral health-related quality of life than 

patients with Sjögren’s syndrome: a cross-sectional study. Sci Rep. 2020;10 (1):2063.
3. Tashbayev B, et al. Utility of Tear Osmolarity Measurement in Diagnosis of Dry Eye Disease. Sci Rep. 2020;10(1):5542. 
4. Tashbayev B, et al. Non-invasive and Fluorescein Tear Film Break-up Time; Comparison and Diagnostic Performance. 

[manuscript]
5. Tashbayev B., et al. A Pilot Study of Tear and Saliva Metabolomics in Evaporative Dry Eye Disease [manuscript]
6. Tashbayev B, et al. Intense Pulsed Light Treatment in Meibomian Gland Dysfunction: A Concise Review. Ocul. Surf. 

2020. 18(4): 583-594.

Behzod Tashbayev , PhD, 
University of Oslo, Norway
Resident, Department of Ophthalmology, 
Region Sörmland, Sweden

Dry mouth and dry eye disease 
(DED) are greatly underdiagnosed and 
undertreated, as both diagnosis and 
effective management of these conditions 
are challenging. Dry mouth and DED have 
not received the attention they deserve, 
especially considering the high prevalence 
of these diseases. In this thesis, we aimed 
to gain a better understanding of dry 
mouth and DED and, importantly, how 
these conditions interact. We hoped to 
pave the path for identifying diagnostic 
biomarkers in tear film and saliva to 
contribute to improved diagnosis and 
treatment of these diseases.

An interdisciplinary approach provided 
valuable knowledge about both diseases 
from different perspectives. The subjects 
studied in this thesis included patients 
with primary Sjögren’s syndrome (pSS), 
non-Sjögren’s syndrome (non-SS) DED, and 
healthy controls. Overall, six studies were 
completed using different methodologies, 
including an evaluation of questionnaires 
and current diagnostics techniques, 
metabolomics, and a literature review on 
a promising new treatment. 

This dissertation yielded several 
conclusions. First, patients with pSS had 
more severe dry mouth and DED signs 
than the non-SS group. An interdisciplinary 
approach can ensure that patients receive 
need-based treatment. Both patient 
groups had significantly reduced General 
Health-Related Quality of Life (GHRQoL) 
and Oral Health-Related Quality of Life 

(OHRQoL). However, despite having less 
severe clinical signs, the non-SS group 
had worse GHRQoL and OHRQoL. In 
terms of diagnostics, our studies showed 
that existing methods in the field of dry 
eye, namely tear osmolarity and non-
invasive break-up time (NIBUT), could 
not accurately predict other parameters 
of DED. Metabolomic analyses of the 
tears and saliva showed that patients 
with evaporative DED had increased 
levels of certain metabolites including 
carnitine, spermine, and spermidine. 
These metabolites have anti-oxidative 
characteristics, possibly suggesting 
that oxidative stress may play a role in 

On December 18, 2020, Behzod Tashbayev defended his thesis titled “In Search of Diagnostic 
Markers of Dry Mouth and Dry Eye Disease” at the Institute of Clinical Dentistry, University of 
Oslo (UiO). The PhD project was conducted at the Institute of Clinical Dentistry, Faculty of Dentistry, UiO, the Norwegian 
Dry Eye Clinic, and Oslo University Hospital (OUH). The supervisors were Professor Tor Paaske Utheim (UiO, OUH) (main), 
Professor Janicke Liaaen Jensen (UiO), Professor Hilde Galtung (UiO), Xiangjun Chen MD, PhD (UiO), and Sten Raeder MD, 
PhD (The Norwegian Dry Eye Clinic).

evaporative dry eye pathophysiology. 
Metabolomics may help us understand 
the pathogenesis of both conditions, 
which would be important for developing 
new therapies. 

Finally, as a new treatment method of 
DED, intense pulsed light (IPL) treatment is 
promising, and future studies could explore 
its potential for dry mouth treatment. 
Collectively, this work underlines the 
importance of interdisciplinary evaluation 
of patients with dry mouth and dry eye 
disease, challenges current guidelines in 
ophthalmology, and points to possibilities 
for novel diagnostic methods and 
therapies.

The quest for 
better diagnostics 
& treatments of 
dry eye disease
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Molecular mysteries of melanoma: 
Markers of conjunctival melanoma

Lauge Hjorth Mikkelsen, MD, PhD, 
Depts. of Pathology and Ophthalmology, 
Rigshospitalet, Copenhagen University 
Hospital, Copenhagen, Denmark

On December 4, 2020, Lauge Hjorth Mikkelsen defended his thesis, “Molecular Biology 
in Conjunctival Melanoma and the Relationship to Mucosal Melanoma,” at the Depts. of 
Pathology and Ophthalmology, Copenhagen University Hospital. The main supervisor was 
Professor Steffen Heegaard, MD, DMSc., Depts. of Pathology and Ophthalmology, with co-
supervisors Peter Bjerre Toft, MD, DMSc., and Ann-Cathrine Larsen, MD, Ph.D at the Dept. of 
Ophthalmology as well as Mette Klarskov Andersen, MD, DMSc., and Karin Wadt, MD, Ph.D. at 
the Dept. of Clinical Genetics at Rigshospitalet, Copenhagen University Hospital. 

Ophthalmologists encounter three 
melanoma subtypes: skin, uveal, and 
conjunctival. Whereas skin and uveal 
melanoma have been extensively studied, 
less is known about the pathogenesis 
of conjunctival melanoma. Conjunctival 
melanoma is a rare ocular surface tumor 
with an annual incidence in the Nordics of 
0.5 cases/million. With proper treatment, 
the course of the disease is often simple, 
but metastases can drastically worsen the 
prognosis. As it is a mucosal melanoma, we 
decided to molecularly study conjunctival 
melanoma compared to other mucosal 
melanomas, e.g., anorectal, sinonasal, 
and urogenital. However, conjunctival 
melanoma is the only mucosal melanoma 
exposed to sunlight.

We investigated the distribution 
of mutations in around 150 known 
cancer genes in conjunctival and other 
mucosal melanomas. We found that 
25% of conjunctival melanomas showed 
mutations in BRAF, a gene frequently 
mutated in skin melanoma. Mutations 
in this gene allow cells to proliferate 
rapidly through activation of the MAPK- 
pathway, the most important signaling 
pathway in melanoma. However, other 
mucosal melanomas did not have 
mutations in BRAF and were much 
more heterogeneous, suggesting other 
genetic drivers. Our findings indicate 
that conjunctival melanoma is a distinct 
subtype of mucosal melanoma.

In addition to mutations, we also 
investigated gene expression. Many 
mechanisms can affect gene expression, 
and changes can cause over- or 

underexpression of gene products. The disruption in the normal molecular signaling 
pathways can lead to cancer. We found 41 genes that were significantly deregulated 
in conjunctival melanoma but not in other mucosal melanomas. Interestingly, many 
of these genes were important for immune function, such as PD-L1, which was highly 
upregulated in conjunctival melanoma. PD-L1 is important in cancer immunology. Novel 
drugs inhibiting PD-L1’s interaction with tumor cells have shown promising results in 
many cancers, including skin melanoma. Our findings support the potential for these 
drugs to be used in conjunctival melanoma but not in other mucosal melanomas. We 
tested whether the differences could be explained by sun exposure but were unable to 

Key points:
 • Conjunctival melanoma is genetically different from the other mucosal 

melanomas, as shown by frequency of BRAF mutations.
 • Conjunctival melanoma has a specific gene expression with more PD-L1 than 

other mucosal melanomas. This may be therapeutically beneficial in the future.
 • Conjunctival melanoma with and without metastasis can be classified based on 

the expression of 15 miRNAs. No single miRNA could predict metastatic behavior.

Figure 1. MicroRNA expression in metastatic and non-metastatic 
conjunctival melanoma. The two groups could be classified 
based on the expression of 15 miRNAs, 6 downregulated and 9 
upregulated, in metastatic conjunctival melanoma. Adapted from 
Mikkelsen LH, et al. Global microRNA profiling of metastatic 
conjunctival melanoma. Melanoma Res. 2019 Oct;29(5):465-473. 

Articles in the dissertation
1. Mikkelsen LH, et al. Mucosal malignant melanoma - a clinical, oncological, pathological and genetic survey. APMIS. 

2016;124(6):475-86.
2. Mikkelsen LH, et al. Global microRNA profiling of metastatic conjunctival melanoma. Melanoma Res. 2019 

Oct;29(5):465-473. 
3. Mikkelsen LH, et al. The molecular profile of mucosal melanoma. Melanoma Res. 2020 Dec;30(6):533-542.

confirm this.
Lastly, we assessed 

whether microRNA (miRNA) 
expression could be used 
to predict metastasis of 
conjunctival melanoma. We 
compared the miRNAs profile 
of conjunctival melanoma 
with and without metastatic 
spreading and found that the 
groups could be separated by 
the expression of 15 miRNAs. 
No single miRNA was found to 
be prognostic for metastasis. 
This could be because of the 
limited sample size due to the 
rareness of the disease.
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A drop too much? Anti-inflammatory 
prophylaxis in cataract surgery

On May 21, 2021, Jesper Høiberg Erichsen defended his thesis titled “Optimizing 
Anti-inflammatory Prophylaxis in Cataract Surgery.” The project was conducted at 

Rigshospitalet-Glostrup, Denmark. His supervisors were Associate Research Professor 
Line Kessel, MD, PhD, FEBO, and Associate Professor Lars Morten Holm, MD, PhD, FEBO.

Jesper Høiberg Erichsen, PhD
Department of Ophthalmology, 
Rigshospitalet-Glostrup, Denmark

Cataracts are the principal cause of moderate 
to severe visual impairment in people older than 
70 years of age, and cataract surgery is the only 
curative treatment. To secure an excellent outcome 
after surgery, as expected by surgeons and patients, 
the postoperative inflammatory response must be 
controlled, and anti-inflammatory prophylaxis is 
usually administered parallel to surgery.

The main purpose of this thesis was to provide 
clinical evidence that can be used for optimizing 
prophylactic, anti-inflammatory treatment 
administered parallel to standard, uncomplicated 
cataract surgery. We conducted a large, randomized 
controlled trial in which we assessed five main 
questions: (1) Is a combination of steroid and 
non-steroidal anti-inflammatory drugs (NSAIDs) 
superior to NSAID monotherapy? (2) Is preoperative 
initiation of eye drop prophylaxis superior to 

Investigational medicine Time of initiation/application Name of group

Prednisolone and 
ketorolac eye drops

Preoperative Pred+NSAID-Pre

Postoperative Pred+NSAID-Post

Ketorolac eye drops

Preoperative NSAID-Pre

Postoperative NSAID-Post

Illustration of interventional groups

Subtenon 
dexamethasone Peroperative Dropless

Figure 1. Illustration of the five intervention groups. Pred+NSAID-Pre = prednisolone and ketorolac eye drops 3 times/
day from 3 days before surgery to 3 weeks post-op; Pred+NSAID-Post = prednisolone and ketorolac eye drops 3 times/
day from the day of surgery to 3 weeks post-op; NSAID-Pre = ketorolac monotherapy 3 times/day from 3 days before 
surgery to 3 weeks post-op; NSAID-Post = ketorolac monotherapy 3 times/ day from the day of surgery to 3 weeks post-
op; Dropless = subtenon depot of 0.5 ml dexamethasone phosphate (4 mg/ml) administered at the conclusion of surgery.

Figure 2. Illustration of the 
primary endpoint: central 
macular thickness (CMT). 
Macular OCT scans show 
a cross-section of the 
macula (a), the ETDRS grid 
used for mapping macular 
thickness measures (b), and 
corresponding thickness 
measures in microns (c). 
The central 1.0 mm zone 
(yellow circle) defines the 
central macular thickness. 
Letters S, N, I and T define 
the orientation. S = superior; 
N = nasal; I = inferior; 
T = temporal; ETDRS = 
Early Treatment Diabetic 
Retinopathy Study.

Future studies:
 • Other dropless approaches need to be compared to NSAID eye drops.
 • Future studies should consider measuring accumulated inflammation.

Key points: 
 • Combined steroid and NSAID eye drops were 

not superior to NSAID monotherapy.
 • Preoperative initiation was not superior to 

initiating eye drops on the day of surgery. 
 • Increased early, postoperative inflammation 

was significantly associated with postoperative 
macular thickening, but other conditions, like 
vitreomacular traction, may also play a role. 
 • Subjective visual outcome was not affected 

by choice of prophylactic regimen.

initiation on the day of surgery? (3) Can dropless 
surgery replace eye drops? (4) What is the effect 
of early postoperative inflammation on macular 
thickening? (5) Is subjective visual outcome 
affected by choice of prophylactic regimen?

Articles in the dissertation
1. Erichsen JH, et al. Effect of anti-inflammatory regimen on early postoperative inflammation after cataract surgery. J Cataract Refract Surg. 2021;47(3):323-330.
2. Erichsen JH, et al. Prednisolone and Ketorolac vs Ketorolac Monotherapy or Sub-Tenon Prophylaxis for Macular Thickening in Cataract Surgery: A Randomized 

Clinical Trial. JAMA Ophthalmol. Published online August 12, 2021. 
3. Erichsen JH, et al. Effect of early postoperative inflammation on central macular thickening after cataract surgery. 
4. Erichsen JH, et al. Influence of anti-inflammatory prophylactic regimen on subjective visual outcome after cataract surgery – A randomized controlled trial.
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Seeing what is absent:
The science of vision and reality

The night was dark as I 
participated in a military field 
exercise deep within a Norwegian 
forest. After several days of hard 
labor and almost no sleep or 
food, I suddenly spotted a bright 
gasoline station among the trees. 
Soon, it disappeared, overtaken 
by the darkness once again.

What I experienced was a dreamlike 
hallucination. My tired brain could 
not distinguish between fantasy 
and perceptions of reality. “The 
problem of perception” has intrigued 
philosophers for 2,500 years: If 
hallucinations and illusions are 
possible, how can we be sure that 
we recognize external objects 
correctly (Figure 1)? Indeed, seeing 
something that is not there is, 
in some ways, universal. Let me 
explain how and why.

Dream or die
Hallucinations arise in the waking 

state in the absence of outer stimuli when 
prior expectations and beliefs override 
our senses. In one study, 4% of the 
participants, many without mental health 
issues, reported hallucinations in the past 
12 months. More than 70% of patients 
with schizophrenia have hallucinations.1 
Other causes include psychoactive 
drugs, high caffeine consumption, fever, 
Parkinson’s disease, Alzheimer’s disease, 
brain tumors, and epilepsy. 

They can be mild. Sensing movement 
in the peripheral visual field is a common 
phenomenon related to tiredness. 
However, sensory disturbances 
can also occur while falling asleep 
(hypnagogic hallucinations) or waking up 
(hypnopompic hallucinations). You may 

feel someone touching you, hear sounds 
or words, or even see people lying next to 
you in your bed. These hallucinations may 
be mistaken for nightmares. Moreover, 
sleep paralysis, misinterpretation of 
stimuli, and perhaps lowered temporal 
lobe sensitivity to magnetic frequencies 
may explain alleged sightings of ghosts 
and extraterrestrials (Figure 2).

Hallucinations show similarities to 
dreams. Our most vivid dreams take 
place during rapid eye movements 
(REM) sleep. REM sleep and dreams are 
crucial for maintaining our emotional 
sanity, by resetting norepinephrine levels 
and activating the amygdala, as well 
as our creative skills, by forming new 
associations. Sleep fewer than 6–8 
hours each night, and the risk of diseases 
increases. Go without sleep for a fortnight, 

Atle Einar Østern, MD, 
Oslo University Hospital HF (Ullevål)

Figure 1. Representative realism is a central 
philosophical idea that we see only an indirect 
miniature replica of the external world. 
Diorama: Atle Østern 

Figure 2: Because bilateral eyes have evolved more than 40 times in different animals, it is likely 
that extraterrestrials would also have two eyes. (Or might they be time travelers from our distant 
future, as some have suggested?). Illustration: Atle Østern 

and you may die. (This is why the Guinness 
Book of Records has stopped certifying 
attempts to stay awake for more than 
the current record, which, by the way, 
is 11 days). However, so far, no one can 
provide a complete explanation of why 
we must spend approximately 30% of our 
life in a semiconscious state.2 There is a 
significant overlap between hallucinations 
and dreams regarding the involvement of 
brain mechanisms. However, during sleep, 
only a subset of the neural network is 
activated.

Eye diseases may also generate 
hallucinations. The first to report such 
findings was the Swiss scientist Charles 
Bonnet (1720–1793). He noticed that 
his grandfather saw things that did not 

exist due to an eye disease. Charles 
Bonnet syndrome is named after him. It 
occurs mainly in older people who suffer 
from sight impairment such as macular 
degeneration, glaucoma, or cataract. The 
hallucinations can be simple, consisting 
of shapes, grids, and lines, or they can be 
very complex with hallucinations of people, 
animals, and cartoons. They can last up 
to hours, but more often, only minutes. 
Neural hyperactivity in the visual cortex 
may explain these symptoms.3 Symptom 
manifestations have increased during 
the Covid-19 pandemic, possibly related 
to loneliness or environmental factors. 
Unlike those with mental illnesses, the 
patients are well aware that the visions 
are not real, but they often refrain from 
informing doctors about them. 

Visions have played a significant 
role in human history. In some cultures, 
shamans used hallucinogenic plants 
to reveal the will of the gods during a 
trance. In 312 AD, leading up to a battle, 
emperor Constantine saw the victory sign 
of a cross (or the Greek letters chi and rho 
superimposed) in the sky. The outcome 
was the Christianizing of the Roman 
Empire and a world forever changed.

You are partially blind
You are blind—at least, to some extent. 

The physiological blind spot in our visual 

field is due to the lack of photoreceptors 
in the optic nerve head (Figure 3). Our 
inability to recognize this significant 
visual field defect is an example of a 
negative scotoma, the opposite of a 
positive scotoma, where people perceive 
the visual disturbance. Therefore, the 
brain has to fill in the missing part (Figure 
4). There are two competing hypotheses 
for how the brain accomplishes this. 
According to the isomorphic theory, a two-
dimensional array of neurons represents 
the absent surface. Neurons in the border 
zone stimulate them to fire. On the other 
hand, the symbolic theory posits that 
perceptions of surrounding textures are 

copied into the enclosed surface.
Patients with moderate glaucoma do 

not experience “black tunnels” or gray 
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areas as often depicted.4 The lack of these 
symptoms is not well understood. New 
research suggests that for suprathreshold 
stimuli, the mechanisms of contrast 
constancy in the brain compensate for 
significant sensitivity loss during the 
earlier stages of the disease.5 

Amazingly, our familiar impression of 
a colorful, detailed peripheral vision is, 
for the most part, a delusive sensation 
created by the brain’s perceptual filling-in. 
In a study, most people failed to recognize 
the total removal of colors from most of 
the visual field except for the central part.6 

Fireworks in the visual field
Occasionally, I suddenly sense a slight 

quivering in the temporal part of my visual 
field. Then, it enlarges, with bright white, 
central, visual disturbances that last for 
15–20 minutes. What I see are classical 

Figure 3: The diameter of the blind spot is substantial (6°) and equals 12 full moons side by side, since 
the moon makes up only 0.5° of the night sky. Photo: Atle Østern

Figure 4: Perceptual filling-in. Focus 
on the cross, close your right eye 
and slowly move the page towards 
you. At some point, the black dot will 
disappear when it coincides with the 
blind spot. The stripes then replace it. 
Illustration: Atle Østern

scintillating positive scotomas with zigzag 
lines (fortification spectra, teichopsia). 
However, a headache, like in a common 
migraine, never follows it. Migraine aura 
without headache, previously called 
“migraine equivalents” or “acephalgic 
migraine,” is rare, according to reports. 
The incidence among migraine patients is 
4%.7 What causes aura? The pathogenesis 
is still not fully understood.8 Previously, 
a vascular mechanism had been 
hypothesized. However, new research 
suggests that, instead, a cortical neuronal 
depression spreads from the occipital 
lobe (Figure 5).

Migraine aura (without headache) must 
be distinguished from ocular or retinal 
migraine due to temporary constrictions 

of retinal blood vessels. The symptom is 
then a transient monocular vision loss. 

Flashes of light, as seen in migraine, 
are called photopsia. Phosphenes are 
photopsia not related to an external light 
source. If you close your eyes, you may 
observe flick phosphenes in the form of 
slowly dancing dots, stars, and worms. 
Even in the total absence of light, the 
background is perceived not as entirely 
black but rather a dark grayness, known as 
Eigengrau or visual noise. What happens 
is that the endlessly active cells in the 
visual system spark electrical charges, 
either as a result of thermal processes 
in photoreceptors—or, as recently 
suggested, inherent biophoton emissions. 
Mechanical forces can also induce 

phosphenes, such as retinal traction, eye 
rubbing, coughing, head trauma, and optic 
nerve compression.9

Moreover, people deprived of visual 
stimuli for a long time may experience 
phosphenes, nicknamed “prisoner’s 
cinema.” A strong electromagnetic field 
can also produce them. For example, 
astronauts have reported phosphenes 
during trips to space after exposure to 
high radiation levels and subsequent free 
radical formation in the retina.

Other conditions associated with 
photopsia are ischemia (such as 
vertebral basilar insufficiency and 
orthostatic hypotension), degenerations/
inflammations (such as neovascular age-
related macular degeneration, multiple 

NEW PERSPECTIVES

Figure 5. Cortical spreading depression. The visual aura of migraines probably involves a hyperexcitation of 
the occipital cortex and a slow wave forward (1.5–9.5 mm/min.) of depolarized neurons and glial cells. 
Illustration Atle Østern

evanescent white dot syndrome and 
optic neuritis), retinitis pigmentosa, 
paraneoplastic retinopathy, and 
intracranial hypertension. 

Visual deceptions
Frequently, I notice that colored letters 

seem to pop out from dark book covers; 
chromatic aberration creates this illusion. 
Optical illusions are images that deceive 
the eye and brain into interpreting them 
as something they are not.10 There are 
three categories: physical, physiological, 
and cognitive illusions. An example of a 
physical phenomenon is a Fata Morgana, 
the illusion of a ship hovering above the 
horizon, caused by the bending of rays of 
light that intersect with distinct air layers 
of varying temperatures. Afterimages 
are physiological illusions of a prolonged 
visual impression following the 
termination of the initial exposure. Positive 
afterimages that retain colors are very 
brief. Negative afterimages persist longer 
with reversed complementary colors after 

motion in some images. 
Magicians exploit these illusions as 

well as our attention awareness when 
they perform their tricks.11 Patients 
with osteoarthritis have even reported 
experiencing reduced pain after repeated 
exposure to a visual illusion of a changed 
knee size.12 The out-of-body illusion is 
the extraordinary experience of feeling or 
observing the body from the outside, often 
induced by external stimuli or epilepsy. To 
generate the usual coherent, spatial sense 
of self located within one’s own body, 
visual and proprioceptive signals must 
be integrated by parietal and temporal 
neurons, as well as “place cells” in the 
hippocampus.13

Children can, on rare occasions, suffer 
from the so-called “Alice in Wonderland” 
(Todd’s) syndrome. During such episodes, 
they may perceive themselves as enlarged 
or diminished in size.14

Reading the unwritten
Our brain has a remarkable capacity to 

encode vague visual perceptions. Context 
is essential. That becomes evident when 
you read (or fail to identify) misspellings: 
I assume you... cn stll ndrstnd ths txt. 
Written Arabic relies on this skill because 
there are no letters for vowels, although 
the language contains several. 

Researchers have recently identified a 
brain region called the mid-fusiform cortex, 

Figure 6: Negative photo illusion. Gaze at the gray dot between the eyes for 30–60 seconds, then abruptly shift 
attention to the gray area to the right of the face and blink several times. A reversed color photo appears. The 
explanation is that reduced microsaccades lead to the adaption of photoreceptors with sensitivity loss. In contrast, 
the brain interprets strong signals from the surrounding cones as opposite colors. Illustration: Atle Østern 

overstimulation and fatigue, primarily of 
the photoreceptors (Figure 6). Cognitive 
illusions occur when an unusual image 
interacts with our learned, subconscious 
assumptions about the external world 
(Figure 7). Microsaccades and blinking of 
the eyes explain the perception of illusory 
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which acts as a primary visual dictionary 
during reading. A disruption here may lead 
to dyslexia, which causes problems with 
arranging letters in the correct order.15 The 
prevalence is 5–17% (among them the 
former prime minister Solberg of Norway 
and the king of Sweden). 

Some people perceive black letters as 
having colors, which is the most frequent 
form of synesthesia. Synesthesia, 
which affects approximately 4% of the 
population, is a neurological condition 
in which one sensory input induces a 

response in another pathway.16 

So, can we believe our eyes?
As this article has shown, the simple 

answer is “not always.” The visual process 
is super fast and efficient, which conceals 
how complex it is. In some situations, it 
malfunctions. It fools us. 

Our brain must reconstruct reality to 
make sense of our external surroundings. 
Five hundred years ago, everybody 
“knew” that the earth was the center of 
the universe because it intuitively looked 
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that way. Science disproved that idea. But 
perhaps reality is much stranger. What if 
our notion of space is only a misperception 
and that we actually live on the surface 
of a two-dimensional hologram, as some 
physicists seriously suggest? Or that we 
exist within a Matrix-like simulation? Elon 
Musk and others believe so.

Who knows, really? Anyway, the only 
sure thing is that what you perceive is 
literally “for your eyes only,” to quote the 
title of a Bond movie.

NEW PERSPECTIVES

Figure 7: Cognitive 
illusions. 
(a) ambiguous illusion 
(two faces or a vase?); 
(b) distorting illusion 
(parallel lines appear 
tilted); 
(c) fictional illusion 
(perceiving a non-
existent white triangle); 
(d) paradox illusion 
(never-ending stairs).
Illustration: Atle Østern
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We are very grateful to our generous sponsor, Théa,  
for their donation and support in making these awards possible.

Best Paper Awards

There will be three article prizes in 2022. The first 
prize (gold) is NOK 80,000, whereas silver and bronze will 
be awarded NOK 30,000 and NOK 15,000, respectively. 
All articles published in Oftalmolog in 2022 will be 
evaluated for the prize, regardless of subject. There are 
no guidelines attached to the prize money; thus, how it 
is spent is limited only by the imagination. 

1) How interesting the subject 
is to our readers

2) Quality of language, pictures, 
illustrations, and figures

Points (1) and (2) have equal 
weight. Articles will be evaluated 
by an independent panel of judges, 
chosen by the Editor-in-Chief.

The editors hope that the article prizes will 
attract high-quality articles in Oftalmolog from 
authors of all ages in the field of ophthalmology. 
We call for collaboration, where younger clinicians 
and researchers can draw on the experience of 
more established eye doctors.

- the Editorial Board

Evaluation Criteria for the
2022

Key points:
 • DITAMD is a brief, patient-derived questionnaire with 

acceptable psychometric performance and feasibility. 
 • During 1 year of treatment, visual acuity, self-reported 

function, and symptoms significantly improved. 
 • These results depended on whether therapy included 

the better- or worse-seeing eye. 

Articles in the dissertation
1. Jelin E, et al. Development and testing of a patient‐ derived questionnaire for treatment 

of neovascular age‐related macular degeneration. Acta Ophthalmol. 2018; 96: 804–811. 
2. Jelin E, et al. Psychometric properties of the National Eye Institute Visual Function 

Questionnaire (NEI-VFQ 25) in a Norwegian population of patients with neovascular 
age-related macular degeneration compared to a control population. Health Qual Life 
Outcomes. 2019: 17: 140. 

3. Jelin E, et al. Patient-reported outcome measures in the management of neovascular 
age-related macular degeneration: A 1-year prospective study. BMJ Open Ophthalmol. 
2019; 4: e000353. 

Figure 1. Visual function (NEI-VFQ-25 - solid line) and best corrected visual acuity of the 
treated eye (logMAR - dotted line) over 12 months of follow-up for the subgroups where 
treatment included better-seeing eyes (BSE) or only the worse-seeing eye (WSE).

The patients’ 
perspective 

Elma Jelin, PhD
Lovisenberg Diaconal University College

On June 23, 2021, Elma Jelin defended her thesis, “Patient Reported Outcome Measures in Treatment of Neovascular Age-
related Macular Degeneration,” at the Institute of Clinical Medicine, University of Oslo. The project was conducted at the 
Department of Ophthalmology, Oslo University Hospital. Her main supervisor was Professor II Morten C. Moe, Institute of 
Clinical Medicine, University of Oslo.

Neovascular age-related macular degeneration (nAMD) causes 
progressive central vision loss. Intravitreal anti-vascular endothelial 
growth factor (anti-VEGF) treatment has often been shown to be 
effective, but it requires frequent injections for years. There is 
limited knowledge about what is important to the patients when 
it comes to nAMD and injection treatment. Clinical decisions are 
made mostly based on clinical measurements. Therefore, in this 
project, we aimed to address and explore the patients’ perspectives 
by using patient-reported outcome measures (PROM) in nAMD 
during the first year of intravitreal anti-VEGF treatment injections.

Patient research partners were also included in this study to 
provide the patient perspective throughout the entire process. 
Their contribution was most important and present during the 
planning phase of the study.

In the first phase, we identified the most important dimensions 
during treatment according to the patients and developed a 
new PROM: Dimensions of Importance in Treatment of nAMD 

(DITAMD). Psychometric testing of the newly developed 
questionnaire and vision-related National Eye Institute Visual 
Function Questionnaire (NEI-VFQ 25) was also performed. 
Using our newly developed tool to measure the importance and 
patients’ experiences of the treatment, we found that patients 
were satisfied with it. However, we identified five key areas 
for improvement: (1) preserving vision, (2) early access to 
treatment, (3) information about the diagnosis and treatment, 
(4) information about visual aids, and (5) pain relief during 
injections. 

In the second phase of the study, we further followed 
197 patients for the first year of treatment. Results from this 
longitudinal follow-up showed significant improvements in 
visual acuity, self-reported visual function, and symptom state. 
However, these results depended on whether therapy was given 
to the better- or worse-seeing eye. If only the worse-seeing eye 
was treated, there was no significant change in patient-reported 
visual function, despite a significant improvement in visual 
acuity.

The value of this study is the identification of dimensions that 
are the most important to patients during intravitreal treatment 
for nAMD. DITAMD makes it possible to monitor patient-
reported experience during treatment over time. The results of 
the psychometric performance of both DITAMD and NEI-VFQ 
25 may support the extended use of these measures in patients 
with nAMD in both clinical and scientific settings in Norway. 
PROMs may improve treatment decisions by giving better and 
more realistic insights into the patient’s perspective, reducing 
the gap between the patient’s reality and clinical practice.

on 
neovascular 
AMD 
treatment 
outcomes
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We can also promise you 
an exciting program during the 
NOK2022. The participants of 
NOK2022 will also be able to enjoy 
the Retina International World 
Congress (www.riwc2022.is). The 
RIWC2022 brings together some 
of the world’s foremost retina 
scientists and clinicians along 
with global leaders in patient 
advocacy and peer support. 
NOK2022 delegates will have 
unlimited access to RIWC2022.

The NOK2022 Congress 

welcomes speakers from the Nordic 
countries and beyond, including the 
UK and the USA. The program includes 
cutting-edge keynote lectures and more 
than 30 symposia and courses. We are 
honored to have Dr. Tamara R. Fountain, 
president of the American Academy of 
Ophthalmology; Prof. Anders Kvanta from 
Sankt Eriks Ögonsjukhus, Stockholm; 
Prof. Leon Herndon from Duke University, 
USA; and Prof. Eugene de Juan, University 
of California, USA, as keynote lecturers. 
NOK2022 will include all subspecialties in 
ophthalmology during the more than 30 
symposia, including an ambitious program 
from the Young Ophthalmologists. 

We look 
forward to 

seeing you in 
Reykjavik on 

June 9–11, 
2022. Jóhann Ragnar Guðmundsson,

President of the Icelandic Ophthalmological Society
Gunnar Már Zoega,
President NOK2022

CONFERENCES & EVENTS 

The exhibition will present the latest 
instruments and technologies.

The deadline for abstract 
submission is February 1, 
2022. Further information is available on www.nok2022.com.

As you all know, the pandemic turned our lives upside 
down. NOK2020 was no exception, as it was postponed at 
the last minute like so many other events. Mother Nature 
has continued to participate in the planning of the NOK 
meeting. Many of you remember the earthquakes during 
the NOK meeting in 2000 and the eruption of Eyjafjallajökull 
before the meeting in 2010. In early 2020, there were 
thousands of earthquakes in the Reykjanes peninsula, just 
an hour’s drive from Reykjavik. The anticipated volcanic 
eruption missed the NOK2020 meeting by starting in March 
2021. However, it is still going strong as of September 
2021 and may well continue until June 2022. If not, we can 
promise you a spectacular hike to the new lava. 

Dear colleagues,
Welcome to Nordisk Oftalmologisk Kongress (NOK2022) 
in Reykjavik, 9–11 June 2022!

CONFERENCES & EVENTS 

June is the perfect time 
to visit Reykjavik. You will 
enjoy 24 hours of daylight 
and the magic of nature 
while listening to the song 
of newly arrived migrant 
birds singing day and 
night. Although June is 
early summer, a blend of 
different types of weather 
is quite possible! 

It is with great pleasure and 
anticipation that the registration 
to NOK2022 has opened. 
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Quality of vision 
following 
refractive 
surgery

Anders Gyldenkerne, PhD, 
Department of Ophthalmology, Aarhus 
University Hospital 
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(SMILE) has been established as a safe, effective, and predictable 
corneal refractive surgical procedure for the correction of myopia 
and myopic astigmatism. However, as with other types of refractive 
surgery, some SMILE patients report bothersome postoperative 
visual symptoms such as halos, glare, and starbursts; these 
symptoms are widely believed to be caused by a surgically 
induced increase in higher-order aberrations (HOAs). Interestingly, 
there is a complex relation between HOAs and visual function, 
as (1) not all HOAs are of equal visual importance, and (2) HOAs 
interact in a complex manner. Therefore, the interpretation of how 
HOAs impact vision is not straightforward. Furthermore, several 
important aspects concerning the visual function, including the 
binocular visual function, have scarcely been examined in the 
literature concerning refractive surgery. 

The overall purpose of this PhD project was to assess the 
influence of SMILE for high myopia on aspects of visual function 
influenced by optics, including visual acuity, contrast sensitivity, 
binocular visual function, and subjective visual symptoms. Finally, 
we also investigated the specific effect of surgically induced 
HOAs on patients’ postoperative vision by calculating visual image 
quality metrics. Assessments were made before surgery and three 
months afterward.

Our studies revealed that patients were, on average, very 
satisfied with the surgical results. Interestingly, patients’ 
scores of the prevalence and severity of their visual symptoms 
were essentially equal before and after the SMILE procedure. 
Furthermore, different levels of objective optical parameters 
(including HOAs) did not prove to have any statistically significant 
relations to patients’ subjective visual scores. Our studies also 
revealed that the binocular visual function (including stereopsis) 
was not affected by undergoing SMILE. Finally, HOAs increased, 

as expected, following SMILE; however, calculation of visual 
image quality metrics revealed that the average amount of 
blur caused by the surgical increase in HOAs was less than 
half a diopter of spherical defocus. 

In conclusion, the results of this PhD project show that the 
number and severity of visual symptoms following SMILE are 
insignificant, the binocular visual function is maintained, and 
the average number of induced HOAs caused only a negligible 
amount of blur. However, the interaction between subjective 
visual symptoms and objective parameters, such as HOAs, is 
complex and needs to be further examined in future studies 
with longer follow-up.

Figure 1. Zernike polynomials. Orders from 
0 to 2nd order are designated lower-

order aberrations (with the 2nd order 
representing spherical defocus and 

astigmatism), whereas 3rd order 
and above represents higher-

order aberrations, known to 
induce visual symptoms and 

not correctable by glasses or 
contact lenses. 

By Zom-B at en.wikipedia, 
CC BY 3.0 <https://

creativecommons.org/
licenses/by/3.0>, via 

Wikimedia Commons, 
modified by Emily 

Moschowits, 
additional text 

descriptions 
added.

On January 15, 2021, Anders Gyldenkerne defended his thesis titled ”The quality of vision following small-incision 
lenticule extraction for myopia” for the degree of PhD at the Department of Clinical Medicine, Faculty of Health, 
Aarhus University, Denmark. The project was conducted at the Department of Ophthalmology, Aarhus University 
Hospital, with Professor Jesper Hjortdal as main supervisor and Anders Ivarsen and Ivan Nisted as co-supervisors.

Articles in the dissertation
1. Gyldenkerne A, et al. Optical and visual quality after small-incision lenticule extraction. J Cataract Refract Surg. 2019;45(1):54-61. 
2. Gyldenkerne A, et al. Impact on binocular visual function of small-incision lenticule extraction for high myopia. J Cataract Refract Surg. 2021;47(4):430-438. 
3. Gyldenkerne A, et al. Visual image quality after small-incision lenticule extraction compared with that of spectacles and contact lenses. J Cataract Refract Surg. 2021;47(6):731-740. 

Key points:
 • There is not a strong relationship between subjective visual 

quality and HOAs following SMILE for myopia.
 • The binocular visual function is preserved after SMILE; 

patients can be informed that their perceived binocular vision 
is maintained after surgery (even if each eye separately might 
have slightly less visual performance than before surgery).
 • The impact of SMILE-induced HOAs on vision is negligible.

Ad has been 
removed



Ad has been 
removed
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Josephine Prener Holtan, MD, PhD
Institute of Clinical Medicine, Oslo University
Department of Ophthalmology, Oslo University 
Hospital

Articles in the dissertation
1. Holtan JP, et al. Dominant ARL3-related retinitis 

pigmentosa. Ophthalmic Genet. 2019;40(2):124-128. 
2. Holtan JP, et al. Inherited retinal disease in Norway 

- a characterization of current clinical and genetic 
knowledge. Acta Ophthalmol. 2020;98(3):286-295. 

3. Holtan JP, Aukrust I, et al. Clinical features and 
molecular genetics of patients with ABCA4-retinal 
dystrophies. Acta Ophthalmol. 2021;99(5):e733-e746.

Rewriting the story of  
Inherited retinal 
diseases

On June 10, 2021, Josephine Prener Holtan defended her thesis, “Inherited retinal 
diseases in Norway. Studies on phenotype and genotype characteristics,” at the 
Institute of Clinical Medicine, University of Oslo (UiO). This project was conducted 
at the Department of Ophthalmology, Oslo University Hospital (OUH) under the 
supervision of Associate Professor Ragnheidur Bragadottir, Institute of Clinical 
Medicine, UiO, with co-supervisors Kaja Kristine Selmer MD, PhD, Department of 
Research and Innovation, Division of Clinical Neuroscience, OUH and the UiO, and 
Ketil Riddervold Heimdal, Department of Medical Genetics, OUH.

Inherited retinal diseases are a leading 
cause of vision loss in children and young 
adults. Most are currently untreatable 
and lead to irreversible retinal damage 
and blindness. Recent advances in the 
understanding of the underlying molecular 
causes have increased our knowledge 
about the diseases and have 
aided the development of the 
first gene therapy treatment. 
Inherited retinal diseases are a 
heterogeneous group; there are 
around 60 clinical diagnoses 
caused by monogenetic variants 
in over 270 genes. Consequently, 
the clinical expression, prognosis, 
and potential treatment targets 
vary significantly. 

With the advent of gene therapy, 
understanding the clinical expression 
(phenotype) and molecular causes 
(genotype) of inherited retinal diseases 
is increasingly important. This thesis 
aimed to further investigate inherited 
retinal diseases in Norway by estimating 
the prevalence and providing a detailed 
analysis of the phenotypes and genotypes 
of these diseases. To achieve this, we 
developed a registry of patients with 
inherited retinal disease. The registry 
included detailed clinical and genetic data 
from 900 patients, and we conducted a 

population-based study of these data.
We estimated the prevalence of 

inherited retinal diseases in the southeast 
region of Norway to be at least 1:4000. 
The heterogeneous clinical spectrum 
included more than 40 different 
diagnoses. Non-syndromic retinitis 

pigmentosa was both the most common 
and the most genetically heterogenic 
diagnosis, associated with over 20 genes. 
The diagnostic yield of routine genetic 
testing from 2007 to 2018 was 32%. The 
most common disease-causing genes 
in this population were ABCA4, USH2A, 
BEST1, RHO and RS1. We performed 
additional descriptive studies on the 
clinical subgroups of autosomal dominant 
retinitis pigmentosa and ABCA4-retinal 
dystrophies. We identified and described 
a novel autosomal dominant retinitis 
pigmentosa phenotype named retinitis 
pigmentosa type 83 [MIM# 618173], 

caused by a pathogenic variant in ARL3. 
The study of ABCA4-retinal dystrophies 

included 106 patients. We demonstrated 
that the clinical diagnosis of Stargardt 
disease did not correlate well with the 
prognosis of peripheral degeneration of 
the retina. Further, the study demonstrated 

a high carrier frequency for the 
loss of function splice variant 
c.5461-10T>C in the Norwegian 
population, compared to other 
studies of the ABCA4 gene. 
A whole-genome analysis 
established a genetic diagnostic 
yield of 89%. In total, 15 new 
variants were identified, including 
a novel deletion and several rare 

deep intronic variants.
This was the first population-based 

study to include all inherited retinal disease 
diagnoses in Norway. Our findings greatly 
increase the understanding of this patient 
population and enable updated clinical 
recommendations for genetic diagnostics, 
better clinical follow-up regimes, and 
improved prognostic guidance.

Key points:
 • Inherited retinal diseases in Norway 

are both clinically and genetically 
heterogeneous.
 • Phenotype–genotype characterization 

increases knowledge of prognosis and 
eligibility of treatment.
 • ABCA4-retinal dystrophies should be 

classified into mild, moderate, and severe.

Clinical Pearls:
 • Unsolved cases should be retested with high-

throughput sequencing gene panels.
 • Patients should be added to registries to 

ensure identification upon treatment eligibility.
 • Follow-up data is warranted to increase 

knowledge of disease progression.

Dissertations
FROM THE NORDIC REGION
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Seeing into the future: 
Virtual reality to ensure 
technical competence 
in cataract surgery

Virtual reality simulation training has 
been incorporated into the education of 
ophthalmic surgeons, including cataract 
surgeons, worldwide. Previous studies 
have shown that virtual reality simulation 
training can reduce the complication rate 
and improve the technical proficiency of 
novice cataract surgeons in the operating 
room. Despite these findings, there is 
a risk that virtual reality simulation is 
not being utilized to its full potential. In 
particular, three areas need clarification: 
(1) Can virtual reality simulation serve a 
purpose in the assessment of cataract 
surgical skill? (2) Can we develop a virtual 
reality simulated test designed for more 
experienced cataract surgeons? (3) Is it 
possible to optimize the way we measure 
surgical proficiency and the effects of 
educational interventions, such as virtual 
reality simulation training? These are the 
questions we have sought to answer in 
this PhD project.

In Paper I, we investigated the 
correlation between virtual reality 
simulator performance and performance 
in the operating room for 19 cataract 

surgeons with varying 
experience levels. We 
found a statistically 
significant correlation 
between the two and discussed the use 
of virtual reality simulation as a tool for 
the assessment of proficiency in cataract 
surgery.

In Paper II, we developed a virtual 
reality simulator test designed for more 
experienced cataract surgeons, to assess 
proficiency in handling complications and 
difficult clinical cases. We investigated the 
test for evidence of validity by registering 
how 20 cataract surgeons and residents 
performed. We demonstrated evidence 
of validity within multiple aspects of 
a modern validity framework. On this 
foundation, we conclude that although 
the test cannot be used for certification of 
more experienced cataract surgeons, the 
advanced simulator modules may still be 
relevant for training purposes. 

In Paper III, we aimed to optimize how 
we assess cataract surgical proficiency 
and measure the effects of educational 
interventions. We investigated which 

patient-related outcomes were dependent 
on surgical experience. We included 128 
patients operated on by experienced and 
inexperienced cataract surgeons and 
found that visual acuity, central corneal 
thickness, and complication rates were 
dependent on the experience of the 
surgeon. These variables may serve as 
manageable and effective outcomes for 
planning educational interventions and 
measuring their effects.

In conclusion, virtual reality simulation, 
from a theoretical standpoint, could be a 
valuable tool in the assessment of cataract 
surgical proficiency. In addition, although 
our advanced cataract surgical test is not 
suited for certification purposes, the road 
has been paved for investigating whether 
more experienced cataract surgeons 
could benefit from training using these 
advanced cataract surgery simulator 
modules. Finally, we have defined which 
patient-related outcomes are dependent 

On March 5, 2021, Mads Forslund Jacobsen defended his 
thesis, “Cataract Surgery - Ensuring Technical Competence 
and Patient Safety,” at the Faculty of Health and Medical 
Sciences, University of Copenhagen. This project was 
conducted at the Department of Ophthalmology, University 
of Copenhagen and the Copenhagen Academy for Medical 
Education and Simulation under the supervision of 
Professor Morten la Cour, Professor Lars Konge, Ann Sofia 
Skou Thomsen, MD, PhD, and Lars Holm, MD, PhD.

Left: The EyeSi Surgical by Haag-Streit Simulation is a 

high-fidelity, virtual reality, surgical simulator that can 

be equipped with both cataract and vitreoretinal surgical 

interfaces. It offers training of basic skills as well as 

surgical procedures, and helps surgeons practice how to 

manage complications.
Mads Forslund Jacobsen, MD, PhD, 
Department of Ophthalmology, Copenhagen 
University Hospital, Copenhagen Academy for 
Medical Education and Simulation

Articles in the dissertation
1. Jacobsen MF, et al. Virtual-Reality 

performance correlates significantly 
with real-life cataract surgical 
performance. J Cataract Refract Surg. 
2019;45(9), 1246-1251.

2. Jacobsen MF, et al. Simulation of 
advanced cataract surgery - validation 
of a newly developed test. Acta 
Ophthalmol.2020;98(7):687-692. 

3. Jacobsen MF, et al. Defining the 
surgical footprint in cataract surgery: 
patient-related outcomes dependent 
on the experience of the surgeon. 
Acta Ophthalmol. 2020. doi: 10.1111/
aos.14733. Epub ahead of print. 

on the experience of the surgeon. Our 
findings suggest that visual acuity, central 
corneal thickness, and complication rates 
may be used to assess cataract surgical 
skill and measure the effects of training 
interventions.

Key points:
 • Simulator performance was significantly correlated with real-life cataract surgical 

performance.
 • It’s possible to develop a test for more experienced surgeons. Simulator modules 

could aid in the training of advanced cataract surgical skill.
 • Variables such as visual acuity, central corneal thickness, and surgical complications 

make up the cataract surgical footprint and are dependent on the experience of the 
surgeon.

Remaining questions:
 •  Can this technology be used in the 

education of not only novice, but also 
more experienced cataract surgeons?
 • Can we use the outcome measures 

suggested by our studies to investigate 
the effects of VR-based simulation 
training directly in the tissue of the 
patients?

The world’s �rst, hand-held, 
point-of-care, solid state electronic 

diagnostic testing device 
for tear �lm osmolarity

For more information
 or to arrange an in-o�ce 

demonstration, please contact
AMWO Farma: 

kontakt@amwo.eu     tel (+45) 40481836

i-Pen® Tear Osmolarity System 
The New Standard for Diagnosing Dry Eye Disease

Reliable

Fast

Economical
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Key points:
 • Late in-the-bag IOL dislocation is no 

longer a rare disease.
 • Effective and safe treatments are 

available, with favorable long-term 
prognosis.
 • Both IOL repositioning with scleral 

sutures and IOL exchange with a 
retropupillary iris-claw lens provide 
favorable outcomes.
 • Cataract surgery should be performed, 

ideally with the IOL inside the capsular 
bag, even in cases with weak zonules. 

Articles in the dissertation
1. Dalby, M., et al. Long-term Outcomes after Surgery for Late In-The-

Bag Intraocular Lens Dislocation: A Randomized Clinical Trial. Am. 
J. Ophthalmol. 2019; 207: 184-194. 

2. Dalby, M., et al. Longitudinal corneal endothelial cell loss after 
corrective surgery for late in-the-bag IOL dislocation: a randomized 
clinical trial. J. Cataract Refract. Surg. 2020; 46: 1030-1036. 

3. Kristianslund, O., Dalby, M., et al. Cost-effectiveness analysis in 
a randomized trial of late in-the-bag intraocular lens dislocation 
surgery: repositioning versus exchange. Acta Ophthalmol. 2019; 97: 
771-777. 

Figure 1. Illustration of the two surgical methods: IOL repositioning by scleral sutures and IOL exchange with an iris-claw lens.

Never too late? Reflections on
outcomes of intraocular lens

dislocation surgery

Marius Dalby, MD, PhD, 
Department of Ophthalmology, Oslo University 
Hospital, University of Oslo

On February 3, 2021, Marius Dalby defended his thesis, ”Reflections from a randomized 
clinical trial of late in-the-bag intraocular lens dislocation surgery: Long-term clinical 
outcomes and a health economic evaluation,” at the Faculty of Medicine, University of Oslo. 
His main supervisor was Professor Liv Drolsum (MD, PhD) at the University of Oslo, with 
co-supervisor Olav Kristianslund (MD, PhD).

Late in-the-bag IOL dislocation primarily 
affects the elderly. The frequency 
of the condition has increased over 
recent decades because of a growing 
pseudophakic population. As cataract 
surgery has become more frequent and 
life expectancy has increased, it is no 
longer a rare disease. There are several 
surgical approaches available to treat 
late in-the-bag IOL dislocation; however, 
there has been no clear consensus on the 
preferred approach for different patients. 
This randomized clinical trial of late in-

the-bag IOL dislocation surgery compared 
IOL repositioning with scleral sutures to 
IOL exchange with a retropupillary iris-
claw lens. This thesis aimed to perform a 
health economic evaluation and evaluate 
the long-term clinical outcomes of the two 
different treatments.

The long-term efficacy in terms of 
visual acuity was similar for the treatment 
groups, and the overall visual prognosis 
was good for these patients after 
surgical treatment. In terms of safety, the 
treatment groups had similar long-term 
complication profiles. The most common 
complication in both groups was cystoid 
macular edema (CME). Redislocation, a 
former argument against repositioning 
surgery, was rarely seen. The 2-year 
longitudinal corneal endothelial cell loss 
was similar for the two groups, suggesting 

Future Directions:
 • Are surgical outcomes for this condition dependent on a highly 

specialized surgeon performing these surgeries regularly? 
 • Do the two procedures differ in the early postoperative period 

regarding inflammation, intraocular pressure, and frequency of CME?
 • Can the surgical methods be further improved?

equal safety for the corneal endothelium 
in the long term.

In the health economic comparison, 
repositioning surgery tended to be more 
cost-effective; however, adjustment for 
different surgical times tended to offset 
this difference in economic efficiency. 
Thus, cost-effectiveness alone was not 
considered sufficient to identify the 
superior method.

In conclusion, this thesis demonstrated 
the long-term efficacy, safety, and health 
economics outcome of two different 
surgical approaches to late in-the-bag 
IOL dislocation. The prognosis for these 
patients appears to be favorable, and both 
IOL repositioning with scleral sutures and 
IOL exchange with a retropupillary iris-
claw lens are suitable treatments.

Dislocation of an intraocular lens (IOL) 
inside the capsular bag may occur many 
years after uncomplicated cataract surgery 
and is often referred to as “late in-the-bag” 
IOL dislocation. The condition requires 
additional surgery and is one of the most 
common long-term complications after 
cataract surgery. 
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Key points:
 • Culture, storage, and maturation of retinal cells were 

investigated to find optimal conditions. 
 • In addition to the field of retinal regenerative medicine, the work 

carries potential implications for our understanding of retinal 
physiology, epithelial cells, and the process of melanogenesis.

Conflict of interest: Jon Roger Eidet and Tor Paaske Utheim hold 
a patent on the use of sericin in culture media (European Patent 
Number EP3317404), filed by Inven2 (the technology transfer office 
of the University of Oslo and Oslo University Hospital).

Articles in the dissertation
1. Khan AZ, et al. Nucleus Morphometry in Cultured Epithelial Cells Correlates with 

Phenotype. Microsc Microanal. 2016;22(3):612-620. 
2. Khan AZ, et al. Cultured Human Retinal Pigment Epithelial (hRPE) Sheets: A Search 

for Suitable Storage Conditions. Microsc Microanal. 2018;24(2):147-155. 
3. Khan AZ, et al. The Silk Protein Sericin Promotes Viability of ARPE-19 and Induced 

Pluripotent Stem Cell-Derived Retinal Pigment Epithelial Cells in vitro. Curr Eye Res. 
2021;46(4):504-514. 

4. Khan AZ, et al. Sericin-Induced Melanogenesis in Cultured Retinal Pigment 
Epithelial Cells Is Associated with Elevated Levels of Hydrogen Peroxide and 
Inflammatory Proteins. Molecules. 2020;25(19):4395. 

Figure 1. In this PhD thesis, the research group studied various stages in the “pipeline” of 
tissue engineering. Using cultured retinal pigment epithelial cells as a model, we studied 
in vitro culture (A) and cell culture media (B), developed a computerized method to non-
invasively assess sheets of cell grafts (C), and assessed storage conditions (D) that can 
enable transportation (E) of tissue-engineered products from bench to bedside (F). Illustration 
graciously provided by Sara Nøland. 

Regenerative retinal cells:  
The optimal environment to 

improve graft quality

Ayyad Zartasht Khan, MD, PhD, 
Department of Plastic and Reconstructive 
Surgery, Oslo University Hospital, 
Rikshospitalet

On March 11, 2021, Ayyad Zartasht Khan defended his thesis titled “Culture and Storage 
of Retinal Pigment Epithelial Cells for Regenerative Medicine Purposes and the Use of 
Sericin to Improve Graft Quality” at the Institute of Clinical Medicine, Faculty of Medicine, 
University of Oslo. The research was conducted at the Department of Medical Biochemistry, 
Oslo University Hospital in collaboration with the Schepens Eye Research Institute of 
Massachusetts Eye and Ear at Harvard Medical School. His supervisors were Jon Roger 
Eidet (main), Tor Paaske Utheim, and Morten Carstens Moe.

Introduction: Transplantation of retinal pigment epithelial 
cells (RPE) is gaining popularity as a potential treatment 
modality for sight-threatening diseases. The aim of this 
thesis was to (1) develop a system to assess the quality 
of cultured epithelia prior to transplantation, (2) identify a 
suitable storage temperature and storage medium for the 
short-term hypothermic storage of mature RPE cell sheets, 
and (3) explore whether RPE quality (viability, maturation, 
and morphology) could be improved using the silk protein 
sericin as a culture medium additive. 

Methods: Experiments were conducted on cultured 
primary human RPE, adult retinal pigment epithelial cell 
line-19 (ARPE-19), induced pluripotent stem cell-derived 
RPE (iPSC-RPE), human conjunctival epithelial cells, and 
human epidermal keratinocytes.

Results: The thesis (1) presents a computerized method to 
non-invasively assess cell grafts prior to transplantation, 
(2) suggests that temperatures between 4°C and 16°C are 
suitable for short-term hypothermic storage of mature RPE 
cell grafts, (3) describes a serum-free storage medium for 
short-term storage of differentiated RPE, and (4) shows 
that supplementing the culture medium with 10 mg/mL 
sericin improves RPE viability, maturation, and morphology 
in vitro. 

Conclusion: Novel, cell-based therapies are garnering 
significant interest. The optimization of cell culture, storage, 
and transportation is important for standardization and 
expanding access to these treatment alternatives.
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This thesis on childhood cataract 
focused on the influence of the disease 
on the affected children and families. We 
aimed to (1) evaluate how often those 
children are examined and how often they 
undergo general anesthesia, (2) examine 
the families’ socio-economic status and 
(3) assess the children’s mental health. 

Paper I: Using medical records of 
227 children, we were able to determine 
the number of visits and surgeries/
examinations under general anesthesia. 
We found that the operated children, on 
average, had ten hospital visits in the first 
year of life. Half of the bilaterally operated 
children and a quarter of the unilaterally 
operated children underwent general 
anesthesia five times during the first 
seven years of life. 

Paper II: Using national registries, we 
were able to compare the socio-economic 
statuses of the families with children 
affected by cataract with those of an age-
matched control group. We found that the 
cataract group were more likely to belong 

Key points:
 • Among children with childhood cataract, there was a doubling of the 

incidence of psychiatric comorbidity and a four-fold increased risk for 
anxiety, even after correcting for relevant confounders.
 • Children with cataract are more likely to come from socio-

economically vulnerable families.

On September 17, 2021, Moug Al-Bakri defended her thesis, 
”Childhood cataract – effects on health and life. A cohort 
study,” at the Department of Ophthalmology, Rigshospitalet, 
Copenhagen, Denmark. Her main supervisor was Associate Professor Line Kessel, MD, PhD, FEBO, with 
co-supervisors Associate Professor Daniella Bach-Holm, MD, PhD, FEBO and Dorte Ancher Larsen, MD. 

Articles in the dissertation
1. Al-Bakri M, et al. Children with congenital and childhood cataract require frequent follow-up visits and examinations in 

general anaesthesia: considerations for the strain on families. Acta Ophthalmol. 2019 Dec;97(8):778-783. 
2. Al-Bakri M, et al. Socio-economic status in families affected by childhood cataract. Acta Ophthalmol. 2021 Mar 5. doi: 

10.1111/aos.14768. Epub ahead of print. 
3. Al-Bakri M, et al. Increased incidence of mental disorders in children with cataract – findings from a population-based 

study. Am. J. Ophthalmol. In press.  
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to low-income families, with more parents 
outside the workforce and with a lower 
educational level.

Paper III: Psychiatric comorbidity 
among children with cataract and an age-
matched control group was examined 
using the National Patient Registry. We 
found a doubling in the incidence of 
psychiatric comorbidity and a four-fold 
increased risk for anxiety, even after 
adjusting for the child’s geographical birth 
origin, systemic comorbidities, parental 
mental health, socio-economic status, 
and other relevant confounders. The risk 
for psychiatric comorbidity was higher 
in the group of children diagnosed with 
cataract during the first three years of life. 

Moug Al-Bakri, MD, PhD, 
Department of Ophthalmology, Center of Head and Orthopedics, 
Rigshospitalet – Glostrup, Region Hovedstaden

The follow-up for children with 
cataract is lifelong and can be stressful. 
It often includes several hospital visits 
aimed at visual and optical rehabilitation 
and screening for postoperative 
complications, in addition to amblyopia 
therapy with daily patching of the better-
seeing eye at home. The parents are an 
important and indispensable part of the 
disease management. 
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