
Die
Ophthalmologie

vormals Der Ophthalmologe

Leitlinien, Stellungnahmen und Empfehlungen

Ophthalmologie 2024 · 121 (Suppl 1):S1–S11
https://doi.org/10.1007/s00347-023-01971-w
Accepted: 12 December 2023
Published online: 29 January 2024
© The Author(s), under exclusive licence to
Springer Medizin Verlag GmbH, ein Teil von
Springer Nature 2024

Evaluation and quality assurance
of refractive surgical
interventions by the DOG and the
BVA—recommendations of the
Committee of Refractive Surgery
Dated June 2022

German Society of Ophthalmology (Deutsche OphthalmologischeGesellschaft,
DOG)1 · German Professional Association of Ophthalmologists (Berufsverband der
Augenärzte Deutschlands e.V., BVA)2
1 German Professional Association of Ophthalmologists (Berufsverband der Augenärzte Deutschlands
e. V.), Düsseldorf, Germany

2German Society of Ophthalmology (Deutsche Ophthalmologische Gesellschaft), Munich, Germany

The German version of this article can be
found under https://doi.org/10.1007/s00347-
022-01758-5.

Additional information
This guideline also appears in the journal
Klinische Monatsblätter für Augenheilkunde,
Georg Thieme Verlag, Stuttgart, Germany.
The Editorial Committee of this statement is
listedat theendof thearticle.

ScanQRcode&readarticleonline

Introduction

Refractive surgery encompasses surgical
techniques that cannot be described as
generally recognized treatment methods
as yet. Therefore, both the German So-
ciety of Ophthalmology (Deutsche Oph-
thalmologische Gesellschaft, DOG) and
the Professional Association of German
Ophthalmologists (BerufsverbandderAu-
genärzte Deutschlands, BVA) consider an
updated assessment of refractive surgical
procedures as essential. Furthermore, the
measures prescribed by law to ensure the
qualityofmedical practice (volume5of the
German Social Insurance Code [Sozialge-
setzbuchV, SGBV]) shouldbesetout in the
form of verifiable structural, process, and
outcomequality. These recommendations
(formerly guidelines) were first published
in June 1995 [1].

Refractive surgery commission

The German Commission for Refractive
Surgery (Kommission Refraktive Chirur-
gie, KRC) was first set up in 1995 as a joint
commissionof theGermanSociety ofOph-
thalmology (DOG) and the Professional
Association of German Ophthalmologists
(BVA).

Members of the KRC currently include:
Prof. Dr. Thomas Kohnen, Frankfurt,
Germany (Chairman); Prof. Dr. Ekke-
hard Fabian, Rosenheim, Germany (Vice
Chairman); Prof. Dr. Michael C. Knorz,
Mannheim, Germany (Secretary); Prof. Dr.
Gerd Auffarth, Heidelberg, Germany; Prof.
Dr. Markus Kohlhaas, Dortmund, Ger-
many; Prof. Dr. Daniel Kook, Gräfelfing,
Germany; Prof. Dr. Wolfgang J. Mayer,
Munich, Germany; Dr. Kaweh Schayan-
Araghi, Dillenburg, Germany.

In consultation with the boards of the
DOGandtheBVA,theKRChasthefollowing
tasks:
1. to carry out an up-to-date evaluation

of the known refractive surgical proce-
dures on the basis of current scientific
knowledge;

2. to formulate appropriate recommen-
dations for the quality assurance of
new procedures in anticipation of the
structural, process, and outcome qual-
ity required by the German Medical
Association (Bundesärztekammer);

3. to hold theoretical and practical
courses that comply with KRC recom-
mendations on quality assurance.
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Assessing refractive surgical
procedures

In order to assess refractive surgery pro-
cedures, the following criteria based on
articles published in the scientific litera-
ture are provided for each procedure:
– description,
– range of application and range of

limited application,
– secondary effects.

For the purposes of these recommenda-
tions, the rangeofapplication is the range
in which the respective procedure is con-
sidered suitable and rarely produces side
effects. The usual requirements in terms
of patient information apply.

For the purposes of these recommen-
dations, the range of limited application
is the range in which the respective pro-
cedure can still be used, but with increas-
ingly poor results and more frequent side
effects. Greater requirements in terms of
patient information apply for the range of
limited application.

Use of the respective procedure is not
recommended outside the range of ap-
plication and the range of limited appli-
cation. The same applies to all refractive
surgical procedures that have not been
explicitly evaluated in these recommen-
dations. If a procedure is used neverthe-
less, the patient needs to be explicitly
informed that the procedure is being per-
formed outside the recommended range
of limited application and/or approval
obtained from the ethics committee in
the context of a study.

1. Excimer laser correction of
refractive errors

Using excimer lasers, it is possible to ablate
extremely thin layers of tissue per laser
pulse. By aligning numerous pulses of this
kind on the surface of and deepwithin the
corneal tissue, a certain area of the corneal
surface can be shaped in such a way as
to alter its refractive power. This enables
correction of refractive errors in the entire
eye.

There are two main variants of excimer
laser surgery:

1.1. Surface treatments
(photorefractive keratectomy [PRK],
trans-PRK, and LASEK)

Description
In a first step, the surface layer of the
cornea, the epithelium, is removed either
mechanically or by laser. Using the ex-
cimer laser, the center of the cornea is
then abraded to correct the refractive er-
ror. The epithelium regenerates beneath
a contact lens within a few days and closes
the superficial wound. PRK, LASEK, and
trans-PRK are essentially equivalent.

Range of application
Myopia correction up to –6dpt and astig-
matism correction to 5dpt. To assess my-
opic astigmatism, the total is calculated
by adding myopia and astigmatism and
not the spherical equivalent. Monovision
is also possible in the case of concomitant
presbyopia.

Range of limited application
Myopia correction up to –8dpt, astigma-
tism correction up to 6dpt, and hyperopia
correction up to +3dpt. In order to de-
termine the upper limits, the threshold
values for the highest refractive index of
the principal plane also need to be taken
into account (e.g.,: +3 sph and –6cyl or
–3 sph and +6cyl are within the range
of limited application, 0 sph and +6cyl or
+6 sph and –6cyl are outside the range of
limited application).

Prophylactic intraoperative use of
mitomycin C to reduce postoperative
scar formation: the scientific evidence
does not permit any clear statement to
be made on establishing the indication.
At present, theKRC sees no scientific basis
for the primary use of mitomycin C in the
previously unoperated cornea and does
not recommend its use. The KRC deems
the intraoperative use of mitomycin C in
previously operated corneas acceptable.

Secondary effects
Vision is reduced in the first few days fol-
lowing PRK, LASEK, and trans-PRK, and
there is usuallymoderatediscomfort; more
severe pain is seen in exceptional cases.
As a general rule, the complication rate
increases with the extent of correction re-
quired. Possible secondary effects include

superficial corneal scarring (haze), a par-
tial decline in surgical success within the
first weeks and months, and worsened
twilight and night vision, with patients
perceiving halos and shadow images, par-
ticularly patients with wide pupils. Tran-
sient eye dryness is also often seen. Other
extremely rare secondary effects include
infection and marked scarring accompa-
niedbya significantdeterioration in vision.

Contraindications
Chronic progressive corneal disorders, pa-
tient age under 18 years, symptomatic
cataract, glaucoma with severe visual field
defects, and exudative macular degener-
ation.

1.2. Laser in situ keratomileusis
(LASIK) and femto-LASIK

Description
LASIK involves partially separating a 0.1-
to 0.15-mm thick corneal flap using a mi-
crokeratome and folding this flap back
like a lid. The modern form of LASIK,
femto-LASIK, as well as laser-LASIK re-
places the microkeratome with the fem-
tosecond laser. The interior of the cornea
is then ablated with the excimer laser in
order to correct the refractive error. The
flap is then folded back and adapts inde-
pendently.

Range of application
Myopia correction up to –8dpt, astigma-
tism correction up to 5dpt, and hyperopia
correction up to +3dpt. Also as monovi-
sion in thecaseof concomitantpresbyopia.
To determine the upper limits, the thresh-
old values for the highest refractive index
of the principal plane must also be taken
into account (e.g.,: +3 sph and –5cyl or
–3 sph and +5cyl are within the range
of application, while 0 sph and +5cyl or
+5 sph and –5cyl are outside the range of
application).

Range of limited application
Myopia correction up to –10dpt, astigma-
tism correction up to 6dpt, and hyperopia
correction up to +4dpt. In order to de-
termine the upper limits, the threshold
values for the highest refractive index of
the principal plane also needs to be taken
into account (e.g.,: +4 sph and –6cyl or
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–4 sph and +6cyl are within the range
of limited application, 0 sph and +6cyl or
+6 sph and –6cyl are outside the range of
limited application).

Secondary effects
The patient experiences reduced vision
and moderate discomfort in the first hours
following LASIK or femto-LASIK. As a gen-
eral rule, the complication rate increases
with theextentof correction required. Pos-
sible secondary effects include superficial
corneal scarring (haze), a partial decline
in surgical success within the first weeks
and months, and worsened twilight and
nightvision, withpatientsperceivinghalos
and shadow images, particularly patients
with large pupils. Transient eye dryness
is also often seen. In rare cases, circum-
scribed epithelial detachment and incision
errors can occur when cutting the corneal
flap. Subtle folds in the anterior corneal
flap are extremely rare side effects of early
wound healing. In some cases, irregular
incision surfaces form, which can lead to
irregularities in the corneal surface and
impaired vision. Extremely rare side ef-
fects includesterile inflammatoryreactions
during wound healing, infection with se-
vere scarring, as well as a weakening and
bulging of the cornea (keratectasia) and
significantly impaired vision.

Contraindications
Preoperative corneal thickness of less than
480μm (when using a femtosecond laser)
or less than500μm(whenusingamechan-
icalmicrokeratome), corneal stromal thick-
ness under the flap after ablation of less
than 250μm even after revision surgery,
chronic progressive corneal disease and
forme fruste keratoconus, patient age un-
der 18 years, glaucoma with pronounced
visual field defects, and exudativemacular
degeneration.

2. Keratorefractive lenticular
extraction (KLEx)

Description

KLEx uses only a femtosecond laser. This
makes two incisions in the cornea, creating
a slice of tissue that is extracted through
one or two small lateral openings.

Range of application

Myopia correction from –1 to –8dpt and
astigmatism correction up to –5dpt, also
as monovision in the case of concomitant
presbyopia. In order to determine the
upper limits, the threshold values for the
highest refractive index of the principal
plane also need to be taken into account.

Range of limited application

Myopia correction from –8 to –10dpt.

Secondary effects

Revisionsurgeryusing thesameprocedure
is not possible; the patient needs to be
explicitly informed of this. Patients often
experience impaired vision and moderate
discomfort in the first days following laser-
assisted lenticule extraction. As a general
rule, the complication rate increases with
the extent of correction required. Pos-
sible secondary effects include superficial
corneal scarring (haze), a partial decline in
surgical success within the first weeks and
months, and worsened twilight and night
vision, with patients perceiving halos and
shadow images, particularly patients with
large pupils. Transient eye dryness is also
often seen. In rare cases, circumscribed
epithelial detachment and incision errors
can occur when cutting the corneal flap.
In some cases, irregular incision surfaces
form, which can lead to irregularities in the
corneal surface and impaired vision. Like-
wise, complete removal of theflapof tissue
is not possible in some cases, which can
also lead to irregularities in the corneal sur-
face and impaired vision. Extremely rare
side effects include sterile inflammatory
reactions during wound healing, infection
withseverescarring, aswell asaweakening
and bulging of the cornea (keratectasia)
and significantly impaired vision.

Contraindications

Preoperative corneal thickness of less
than 480μm, corneal stromal thickness
under the cap following removal of the
tissue disc of less than 250μm even af-
ter revision surgery, chronic progressive
corneal disease and forme fruste ker-
atoconus, treatment under the age of

18 years, symptomatic cataract, glaucoma
with pronounced visual field defects, and
exudative macular degeneration.

3. Astigmatic keratotomy (AK),
laser keratotomy (laser AK), and
limbal relaxing incisions (LRI)

Description

AK, laser AK, and LRI involve making one
or two deep arc-shaped cuts in the cornea
with a diamond knife/disposable knife or
a laser. These incisions relax the cornea in
the axis of astigmatism, thereby reducing
astigmatism.

Range of application

Astigmatismreductionespeciallybeforeor
after lens surgeryor followingkeratoplasty.

Secondary effects

Irregular astigmatism or marked under-
or over-correction sometimes occur, par-
ticularly following keratoplasty. Epithelial
ingrowth into the incision is also possi-
ble. Perforation of the eye is possible in
extremely rare cases.

Contraindications

Chronic progressive corneal disease and
patient age under 18 years.

4. Intracorneal ring segments

Description

In order to implant the ring segments,
narrow tunnels are cut into the outer
cornea—either mechanically or using
a femtosecond laser—into which differ-
ently shaped ring segments made of
acrylic glass (PMMA) are inserted.

Range of application

Improvement of corneal refractive proper-
ties, stabilization of the cornea to improve
visual acuity inkeratoconusorkeratectasia,
and following decentered laser ablation if
contact lenses no longer provide sufficient
correction.
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Range of limited application

Not applicable.

Secondary effects

Visually disturbing secondary effects such
as the perception of halos and increased
sensitivity to glare, as well as a decline
in the effect of correction, are common.
In rare cases, infection, scar formation, or
corneal melting with rejection of the ring
segments occur.

Contraindications

Corneal thickness in the area of the ring
segment of less than 300μm.

5. Corneal crosslinking

Description

Following mechanical ablation of the
corneal epithelium, riboflavin drops are
applied to the cornea, and the cornea is ir-
radiated with UV-A light for approximately
10–30min (depending on irradiation in-
tensity). This is intended to stiffen the
cornea in order to halt chronic progres-
sive corneal disease. It is possible that
a shorter corneal irradiation time is also
sufficient with higher radiation energy.

Range of application

Surgical correctionof keratoconusorpellu-
cid marginal degeneration (PMD) in order
to stabilize the corneaand reduceastigma-
tism, as well as treatment of keratectasia
following refractive corneal laser surgery.
When used therapeutically, the age limit
for refractive surgery (18 years) does not
apply.

Range of limited application

SimultaneousPRKandcorneal crosslinking
for the refractive correction of keratoconus
or to treat keratectasia following refractive
corneal laser surgery.

Secondary effects

Sterile inflammation as well as infection
and scar formation are rare. Endothelial

damageandcornealopacificationmayalso
occur if the cornea is too thin. Increased
sensitivity to light or glare may be present
for a number of weeks, in rare cases also
longer. Patients are often unable to work
for1–2weeksduetothetemporarycorneal
opacification. Moreover, a change in re-
fraction, in particular astigmatic change,
is possible even after years.

Contraindications

The minimum corneal thickness with
or without epithelium depends on the
methodused (e.g., hydrationusingHafezi’s
protocol, etc.) to minimize the risk of en-
dothelial cell damage.

In addition to the therapeutic use
of corneal crosslinking, a significantly
shortened form of this method in combi-
nation with LASIK is also advocated for
the correction of refractive errors. The
efficacy of this treatment form has not
been demonstrated as yet in scientific in-
vestigations. Sufficient data are lacking
on possible damage to the cornea com-
pared to LASIKwithout corneal crosslink-
ing, meaning that, in the opinion of the
KRC, the use of this procedure is currently
not justified other than in scientific stud-
ies with ethics committee approval.

6. Implantation of phakic
intraocular lenses (phakic IOLs)

Description

The use of phakic IOLs involves opening
the eye at the corneal margin and insert-
ing an additional lens (= phakic IOL) into
the eye, much like a contact lens. This
additional lens is either anchored to the
iris or sits behind the iris in the ciliary sul-
cus. Following insertion of the IOL, the
incision either closes spontaneously or is
closed using a suture.

At present, sufficient data are available
only on the Visian ICL (Staar Surgical) and
the Artisan/Verisyse (Ophtec or Johnson
& Johnson Vision AMO Germany GmbH,
Emmerich / Rhein or Ettlingen), or Artiflex/
Veriflex IOL (Ophtec or AMO).

Range of application

Myopia from –1dpt and hyperopia from
+1dpt, as well as astigmatism. In the
case of concomitant astigmatism or resid-
ual ametropia following implantation of
a phakic IOL, a laser procedure accord-
ing to Sect. 1.1 or 1.2 can be additionally
performed, or a toric phakic IOL can be
used.

Range of limited application

Use of phakic IOLs for presbyopia correc-
tion. In the case of presbyopia correction,
patients must be informed about the tem-
porary efficacy of this approach and the in-
creased risk of lens opacification (cataract).

Secondary effects

Rarecaseshavebeendescribedofparoxys-
mal increase in intraocular pressure (acute
angle-closure glaucoma attack), iris dam-
age consistent with Urrets–Zavalia syn-
drome, pupil distortion (corectopia), dam-
age to the posterior surface of the cornea
(endothelium) with corneal opacification,
natural lens opacification (cataract), dislo-
cation or loosening of the artificial lens, as
well as chronic eye inflammation. Retinal
detachment, particularly followingmyopia
correction and bacterial infection, has also
beendescribed, amongotherphenomena.
Since the eye is opened during surgery,
infection can cause blindness in extremely
rare cases.

Contraindications

Patient age under 18 years, glaucoma
and severe visual field defects, pre-ex-
isting retinal defects and a significantly
reduced number of endothelial cells as
well as endothelial cell density of less
than 2000/mm2, and insufficient anterior
chamber depth (less than 2.8mm in my-
opia and 3.0mm in hyperopia, measured
from the endothelium; when measuring
from the endothelium, corneal thickness
needs to be subtracted from themeasured
value).
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Other information

Follow-up examinations of corneal en-
dothelial cell density are required at least
annually for all phakic IOLs. These exam-
inations are currently not reimbursed by
German statutory health insurance.

The KRC advises against bilateral im-
plantation of phakic IOLs during one sur-
gical session.

7. Exchange of the ocular lens
for an artificial lens to correct
refractive errors (refractive lens
exchange, RLE)

7.1. Monofocal IOL (aspheric and/or
toric)

Description
Refractive lens exchange involves open-
ing the eye at the edge of the cornea
and, much like modern cataract surgery,
removing the natural lens and replacing
it with an artificial lens. Lens exchange
can be performed using ultrasound or as
a laser lens exchange using a femtosecond
laser. The artificial lens has one focal point
(monofocal IOL) and, where necessary, can
also correct a cylinder (toric IOL).

Range of application
Myopia and hyperopia in the setting of
concomitant presbyopia and presbyopia
in emmetropia. In the case of concomitant
astigmatism, either a toric IOL or a laser
method as described in Sects. 1.1 and 1.2
or AK as described in Sect. 3 can be used.

Range of limited application
Highmyopia (>–6dpt)andhighhyperopia
(>+4dpt) without presbyopia.

Secondary effects
Reading glasses are needed with mono-
focal IOLs. Secondary opacification (sec-
ondary cataract) behind the new artificial
lens can occur months to years following
RLE, but can be easily treated without re-
opening the eye. Since the eye is opened
during surgery, infection can cause blind-
ness in extremely rare cases. In the case
of pre-existing myopia, the risk of retinal
detachment is higher, particularly when
the procedure is used in patients under

the age of 50 years or in the presence of
incompleteposteriorvitreousdetachment.

Contraindications
Patient age under 18 years.

The KRC advises against bilateral sur-
gical lens exchange during one surgical
session.

7.2. Multifocal (bifocal/trifocal/
quadrifocal, A+, IOL combination
system, etc.) IOL or extended depth
of focus (EDOF) IOL (aspheric and/or
toric)

Description
Refractive lens exchange involves open-
ing the eye at the edge of the cornea
and, much like modern cataract surgery,
removing the natural lens and replacing
it with an artificial lens. Lens exchange
can be performed using ultrasound or as
a laser lens exchange using a femtosecond
laser. The artificial lens has two or more
focuses (multifocal IOL). In addition, the
lens can be aspheric and, if necessary, also
correct a cylinder (toric multifocal IOL).

Range of application
Hyperopiaandhighmyopia (>–6dpt)with
concomitant presbyopia. In the case of
concomitantastigmatism, eithera toric IOL
or a laser method as described in Sects. 1.1
and 1.2 or AK as described in Sect. 3 can
be used.

Range of limited application
Myopiaandhyperopiawithoutpresbyopia,
as well as presbyopia and emmetropia.

Secondary effects
As a general rule, neither distance glasses
nor reading glasses are required with mul-
tifocal IOLs, but there may be a deteriora-
tion in twilight vision with halo perception
and glare sensitivity. Secondary opacifica-
tion (secondary cataract) behind the new
artificial lens can occur months to years
following RLE, but can be easily treated
without reopening the eye. Since the eye
is opened during surgery, infection can
cause blindness in extremely rare cases.
In the case of pre-existing myopia, the risk
of retinal detachment is higher, particu-
larly when used under the age of 50 years

or in the presence of incomplete posterior
vitreous detachment.

Contraindications
Patient age under 18 years.

The KRC advises against bilateral sur-
gical lens exchange during one surgical
session.

8. Eye drops for presbyopia
correction

Range of application: presbyopia and pre-
presbyopia.

Secondary effects: worsened twilight
and night vision, myopic shift with wors-
ened distance vision, spasm of accommo-
dation, increased risk of retinal detach-
ment.

Contraindications: hypersensitivity to
constituents.

Treatment fees

As a general rule, refractive surgical treat-
ment as well as possible additional and
related pre- or postoperative medical ser-
vices are not covered by statutory health
insurance. Patients cannot be provided
with a certificate of incapacity for work,
since, according to current legal opinion,
any incapacity towork is self-inflected (un-
less there are complications), and thus the
patient has no claim to continued pay.

Refractive surgery has been included
by the German National Association of
Statutory Health Insurance Physicians
(Kassenärztliche Bundesvereinigung) in
the catalog of individual healthcare ser-
vices to be paid for by the patient (in-
dividuelle Gesundheitsleistungen, IGEL).
In line with German guidelines on the
assessment of medical examination and
treatment methods in accordance with
§ 135 para. 1 of the German Social Code
(SGBV; BUB Guidelines) issued by the Ger-
man Federal Committee of Physicians and
Health Insurances (Bundesausschuss der
Ärzte und Krankenkassen) on 10.12.1999,
it is also one of the “methods that may
not be provided as a contracted medical
service reimbursable by a health insur-
ance” according to Annex B (published in
[2]).

Detailed consultation prior to refrac-
tive surgery, possibly including additional
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examinations and referral to a suitable
surgeon, is to be billed by the physician
providing the service in strict accordance
with the German Physician Fee Schedule
(Gebührenordnung für Ärzte, GOÄ). The
surgical fees themselves should also be set
according to the GOÄ and should include
fee codes. The German Medical Associa-
tion has issued recommendations in this
regard (e.g., fee code A 5855 for PRK and
PTK, and fee code 1345 combined with
fee code A 5855 for LASIK).

Since refractive surgery is not cosmetic
surgery, the treatment of potential post-
operative complications canbe covered by
the statutory health insurance. In the case
of no complications, one can assume that
refractive surgical treatment is completed
after 3 months, meaning that, according
to current legal opinion, any further treat-
ment can be covered by the statutory
health insurance. This excludes repeat re-
fractive surgical procedures.

Annual follow-up of the corneal en-
dothelium required following the implan-
tation of phakic IOLs cannot be charged to
the statutory health insurance, but must
be billed for by the examining physician
according to the GOÄ (see BVA fee codes).
The same applies to the follow-up of in-
traocular pressure.

Quality assurance recommenda-
tions: refractive corneal surgery
(PRK, LASEK, Trans-PRK, LASIK,
femto-LASIK, laser-assisted
lenticule extraction, AK, laser AK,
LRI, intracorneal implants, corneal
crosslinking)

1. Structural quality

1.1. Personal qualification
Refractive surgical procedures are invasive
ophthalmological surgical interventions
that require specialist expertise. When
performing these procedures, the general
guidelines issued by the German Med-
ical Association on quality assurance in
outpatient surgery must be adhered to.
The following conditions must also be
fulfilled:
– participation in a theoretical course

(basic course and advanced course)
accredited by and organized in collab-
oration with the KRC;

– sitting-in on a KRC-accredited trainer;
– the first surgical procedure must be

performed in the presence of a KRC-
accredited trainer.

Training in line with Sect. 1.1 will be certi-
fiedby theKRC. The trainingguidelines un-
der Sect. 1.1 apply to all applicants wising
to be included on the register of refractive
surgeons. A prerequisite of this is that the
applicant is a certified ophthalmologist.

1.2. Technical requirements
– In accordance with § 6 of the Ger-

man Accident Prevention Regulations
for Laser Radiation (Unfallverhü-
tungsvorschrift Laserstrahlung),
a laser safety officermust be appointed
(if lasers are to be used).

– Prior to all surgical procedures, the
refractive surgeon must ensure that
the excimer laser and the keratome or
femtosecond laser to be used are able
to perform the required functions (if
lasers or keratomes are to be used).

1.3. Facility requirements
– The treatment room must comply

with the German Accident Prevention
Regulations for Laser Radiation (if
lasers are to be used).

– The minimum requirements in terms
of structural features, surgical in-
strumentation, and hygiene facilities
must be fulfilled in accordance with
Annex 1 of the Guidelines of the
German Medical Association for Qual-
ity Assurance in Outpatient Surgery
(Richtlinien der Bundesärztekammer
zur Qualitätssicherung ambulanter
Operationen) of 13.04.1994.

2. Process quality

2.1. Patient information
It ismandatory for all refractive surgeons to
preoperatively provide their patients with
detailed information on the planned pro-
cedure. The indication must be made by
an ophthalmologist included on the KRC
register of ophthalmologists. Patient infor-
mation must be provided by a physician.
Since these procedures are highly elective,
it is often necessary for both the indication
to be made and the patient information
to be provided in advance of the day of

surgery in order to ensure that the patient
has sufficient time for reflection. On the
actual day of surgery, only the method
on which the patient was informed and
for which they have given signed consent
should be performed. In individual cases,
the patient must be informed preopera-
tively of the possibility of an intraoperative
change of method.

2.2. Preoperative diagnostic work-
up
Thepreoperative diagnosticwork-upmust
be performed by an ophthalmologist in-
cluded on the KRC register of ophthalmol-
ogists. The following preoperative exam-
inations represent the minimum require-
ments and should be documented:
– examination of corneal topography

and refractive power using com-
puter-assisted methods (Placido,
Scheimpflug, OCT, etc.);

– testing of uncorrected and corrected
visual acuity, if necessary following
elimination of accommodation (in
the case of hyperopia, elimination of
accommodation is mandatory when
determining subjective refraction in
patients aged under 45 years);

– intraocular pressure measurement;
– measurement of mesopic pupil diame-

ter (0.05–50 lx);
– measurement of aniseikonia in ani-

sometropia and determination of the
patient’s tolerance of the planned
correction by means of contact lens-
wearing test;

– examination of the anterior and
posterior eye segments after drug-
induced mydriasis;

– measurement of the cornea (corneal
tomography) using optical methods
over a central area of at least 6mm;

– exclusion of medical contraindications.

2.3. Postoperative diagnosis (see
also Sect. 3.1.)
Regular postoperative ophthalmologi-
cal check-ups are required and should be
documented. Theminimum requirements
here include:
– examination of corneal topography

and refractive power using com-
puter-assisted methods (Placido,
Scheimpflug, OCT, etc.; at least once
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within the first 12 postoperative
months);

– measurement of uncorrected and
corrected visual acuity;

– intraocular pressure measurement;
– examination of the anterior and

posterior eye segments.

If the surgeon and follow-up physician are
not the same person, their collaboration
during follow-up must be ensured.

2.4. Surgical procedure
As a basic principle, the following mini-
mum requirements must be met:
– local anesthesia (eye drop anesthesia);
– keratotomy or epithelial removal

using an aseptic technique with
sterile instruments (exception: purely
intrastromal AK with a femtosecond
laser);

– the diameter of the full-correction zone
should not be under 6mm;

– residual stromal bed thickness should
not fall below 250μm after secondary
treatment;

– secondary treatment with antibiotics
and steroid eye drops (exception:
purely intrastromal AK with a fem-
tosecond laser).

3. Outcome quality

3.1. Documentation
For the documentation of treatment out-
come, findings and surgical data from the
examinations specified in Sects. 2.2–2.4
constitute the minimum requirements.

3.2. Continuing medical education
Regular continuing medical education is
mandatory. Proof of participation in one
KRCadvanced training courseper calendar
year, for instance, is suitable to this end.

4. List of refractive surgeons

Upon request, all refractive surgeons
meeting the requirements set out in
Sect. 4.1. will be listed by name in an
official register of refractive surgeons.
Refractive surgeons will remain on the
register for a period of 1 year. Surgeons
wishing to extend their inclusion on the
register must prove—on their own initia-
tive and by 15.12. of the year—that they

meet the requirements set out in Sect. 4.2.
However, re-inclusion is possible within
3 years for those refractive surgeons who
have already met the requirements set
out in Sect. 4.1. and been included on
the register.

In this case, only the requirements set
out in Sect. 4.2 need to be demonstrated.

Refractive surgeonswho have not been
on the list for longer than 3 years must
once again provide proof that they meet
all requirements set out in Sect. 4.1.

At the requestofhospital directors, uni-
versity eye hospitals will be included on
a separate register of university eye hospi-
tals as institutions responsible for research
and teaching, without their relevant spe-
cialists being named.

The register of refractive surgeons is
updated every 3 months (31.03., 30.06.,
30.09., 31.12.). The register is available
from the office of the BVA as well as online
via the BVA homepage.

4.1. Requirements for inclusion on
the register of refractive surgeons
– Proof of training as set out in Sect. 1.1

of these recommendations.
– Submission of a written declaration

in which the refractive surgeon un-
dertakes to comply with these quality
assurance recommendations (forms
available from the KRC).

4.2. Requirements to remain on the
register of refractive surgeons
– Participation in one KRC advanced

training course per calendar year.
– The performance of treatments as

set out in Sects. 2.1–2.4 of these
guidelines. This also applies to lower-
level personnel and internet presence.

If this is evidently not the case, the KRC
will ask for a written statement from the
refractive surgeon. Failure to react within
4weeks, or if the statementdoesnot satisfy
the KRC, a warning notice will be issued;
this needs to be signed by the refractive
surgeon. Failure to do so, or violation of
the warning, will result in the surgeon’s
removal from the register without further
consultation. The KRC will inform the re-
fractive surgeon of this step. Re-inclusion
can take place after 3 years at the earliest
and onlyupon request andwith proof that

all requirements set out in Sect. 4.1 are
met.

4.3. Certificate
Acertificatewill be issueduponapplication
once the requirements set out in Sects. 4.1.
and/or 4.2. have been fulfilled.

Quality assurance recommen-
dations: intraocular refractive
surgery (phakic IOLs, refractive
lens exchange, laser-assisted lens
exchange)

1. Structural quality

1.1. Personal qualification
Phakic IOL implantation and refractive
lens exchange (RLE) are invasive ophthal-
mological surgical interventions requiring
specialist expertise. When performing
these procedures, the general guidelines
issued by the German Medical Association
on quality assurance in outpatient surgery
must be complied with. The following
conditions must also be fulfilled:
– participation in a theoretical course

(basic course and advanced course)
accredited by and organized in collab-
oration with the KRC;

– sitting-in on a KRC-accredited trainer;
– the first surgical procedure must be

performed in the presence of a KRC-
accredited trainer.

Training in line with Sect. 1.1 will be certi-
fiedby theKRC. The trainingguidelines un-
der Sect. 1.1 apply to all applicantswishing
to be included on the register of refractive
surgeons. A prerequisite of this is that the
applicant is a certified ophthalmologist.

1.2. Technical requirements
– In accordance with § 6 of the Ger-

man Accident Prevention Regulations
for Laser Radiation (Unfallverhü-
tungsvorschrift Laserstrahlung),
a laser safety officermust be appointed
(if lasers are to be used).

– Prior to all surgical procedures, the
refractive surgeon must ensure that
the equipment to be used is able to
perform the required functions.
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1.3. Facility requirements
– The treatment room must comply

with the German Accident Prevention
Regulations for Laser Radiation (Unfal-
lverhütungsvorschrift Laserstrahlung,
if lasers are to be used).

– The minimum requirements in terms
of structural features, surgical in-
strumentation, and hygiene facilities
must be fulfilled in accordance with
Annex 1 of the Guidelines of the
German Medical Association for Qual-
ity Assurance in Outpatient Surgery
(Richtlinien der Bundesärztekammer
zur Qualitätssicherung ambulanter
Operationen) of 13.04.1994.

2. Process quality

2.1. Patient information
It ismandatory for all refractive surgeons to
preoperatively provide their patients with
detailed information on the planned pro-
cedure. The indication must be made by
an ophthalmologist included on the KRC
register of ophthalmologists. Patient infor-
mation must be provided by a physician.
Since these procedures are highly elective,
it is often necessary for both the indication
to be made and the patient information
to be provided in advance of the day of
surgery in order to ensure that the patient
has sufficient time for reflection.

2.2. Preoperative diagnostic work-
up
Thepreoperative diagnosticwork-upmust
be performed by an ophthalmologist in-
cluded on the KRC register of ophthalmol-
ogists. The following preoperative exam-
inations represent the minimum require-
ments and should be documented:
– examination of corneal topography

and refractive power using com-
puter-assisted methods (Placido,
Scheimpflug, OCT, etc.);

– testing of uncorrected and corrected
visual acuity, if necessary following
elimination of accommodation (in
the case of hyperopia, elimination of
accommodation is mandatory when
determining subjective refraction in
patients aged under 45 years);

– intraocular pressure measurement;
– measurement of mesopic pupil diame-

ter (0.05–50 lx);

– measurement of aniseikonia in ani-
sometropia and determination of the
patient’s tolerance of the planned
correction by means of contact lens-
wearing test;

– examination of the anterior and
posterior eye segments after drug-
induced mydriasis;

– measurement of anterior chamber
depth;

– measurement of axial eye length;
– in phakic IOL implantation: quan-

titative analysis of the corneal en-
dothelium and visualization of the
anterior eye segment using imaging
methods (OCT, Scheimpflug camera,
ultrasound);

– exclusion of medical contraindications.

2.3. Postoperative diagnosis (see
also Sect. 3.1.)
Regular postoperative ophthalmologi-
cal check-ups are required and should be
documented. Theminimum requirements
here include:
– examination of corneal topography

and refractive power using com-
puter-assisted methods (Placido,
Scheimpflug, OCT, etc.; at least once
within the first –12 postoperative
months);

– testing of uncorrected and corrected
visual acuity;

– intraocular pressure measurement;
– examination of the anterior and

posterior eye segments;
– phakic IOLs: quantitative analysis of

the corneal endothelium at least 1×/
year.

If the surgeon and follow-up physician are
not the same person, their collaboration
during follow-up must be ensured.

2.4. Surgical procedure
As a basic principle, the following mini-
mum requirements must be met:
– local anesthesia;
– surgery using an aseptic technique

with sterile instruments;
– secondary treatment with antibi-

otics (including intraocular antibiotic
therapy) and steroid eye drops.

3. Outcome quality

3.1. Documentation
For the documentation of treatment out-
come, findings and surgical data from the
examinations specified in Sects. 2.2–2.4
constitute the minimum requirements.

3.2. Continuing medical education
Regular continuing medical education is
mandatory. Proof of participation in one
KRCadvanced training courseper calendar
year, for instance, is suitable to this end.

4. List of refractive surgeons

Upon request, all refractive surgeons
meeting the requirements set out in
Sect. 4.1. will be listed by name on an
official register of refractive surgeons.
Refractive surgeons will remain on the
register for a period of 1 year. Surgeons
wishing to extend their inclusion on the
register must prove—on their own initia-
tive and by 15.12. of the year—that they
meet the requirements set out in Sect. 4.2.
However, re-inclusion is possible within
3 years for those refractive surgeons who
have already met the requirements set
out in Sect. 4.1. and been included on
the register.

In this case, only the requirements set
out in Sect. 4.2 need to be demonstrated.
Refractive surgeonswho have not been on
the list for longer than 3 years need to pro-
vide proof that they meet all requirements
set out in Sect. 4.1.

At the requestofhospital directors, uni-
versity eye hospitals will be included on
a separate register of university eye hospi-
tals as institutions responsible for research
and teaching, without their relevant spe-
cialists being named.

The register of refractive surgeons is
updated every 3 months (31.03., 30.06.,
30.09., 31.12.). The register is available
from the office of the BVA as well as online
via the BVA homepage.

4.1. Requirements for inclusion on
the register of refractive surgeons
– Proof of training as set out in Sect. 1.1

of these recommendations.
– Submission of a written declaration

in which the refractive surgeon un-
dertakes to comply with these quality
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assurance recommendations (forms
available from the KRC).

4.2. Requirements to remain on the
register of refractive surgeons
– Participation in one KRC advanced

training course per calendar year.
– The performance of treatments as

set out in Sects. 2.1–2.4 of these
guidelines. This also applies to lower-
level personnel and internet presence.

If this is evidently not the case, the KRC
will ask for a written statement from the
refractive surgeon. Failure to react within
4weeks, or if the statementdoesnot satisfy
the KRC, a warning notice will be issued;
this needs to be signed by the refractive
surgeon. Failure to do so, or violation of
the warning, will result in the surgeon’s
removal from the register without further
consultation. The KRC will inform the re-
fractive surgeon of this step. Re-inclusion
can take place after 3 years at the earliest
and onlyupon request andwith proof that
all requirements set out in Sect. 4.1 are
met.

4.3. Certificate
Acertificatewill be issueduponapplication
once the requirements set out in Sect. 4.1.
have been fulfilled.
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