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Aim: To report the clinical results of treatment of patients with retinal tears or holes, including rhegmatogenous retinal detachment, who were treated
primarily with laser retinopexy.

Material and methods: The effect and results of the therapy of patients with one or more retinal tears who underwent therapy with the green laser
1Q 532 IRIDEX between December 2019 and August 2022 at our center with a follow-up observation period of at least 3 months were retrospectively
evaluated.

Results: A total of 14 eyes of 14 patients were treated by this method during the monitored period. All the tears found were primarily successfully
repaired. The overall success rate of prophylaxis of rhegmatogenous retinal detachment was 93% in our cohort. In one patient, subsequent pars plana
vitrectomy was required due to the progression of retinal detachment from another biomicroscopically inaccessible hole, which was part of lattice
degeneration in the peripheral part of the retina. This pathology was only verified during intraocular surgery. Postoperatively, the retina was attached
with a very good anatomical and functional effect. The other patients did not require any adjuvant therapy. Visual functions improved or remained
stable in all patients in the cohort. The follow-up observation period ranged from 3 to 36 months.

Conclusion: Laser retinopexy is a sparing, safe and effective method of retinal tear therapy. From our clinical experience, the technique is also
applicable in the case of partial vitreous hemorrhage or incipient rhegmatogenous detachment. We did not record any complications of perioperative

or postoperative treatment among our patients.
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INTRODUCTION

Tears (rhegma) and holes are dehiscences of the retinal
neuroepithelium throughout its full thickness, enabling
the infiltration of intraocular fluid subretinally, and threa-
tening visual functions due to the onset of rhegmatoge-
nous detachment. Holes are rounded, atrophic defects
with a low risk of retinal detachment. By contrast, tears
occur in the place of vitreoretinal traction, as a rule on
the interface of the detached posterior surface of the
vitreous body and the vitreous body that is firmly fixed
to the retina, with a high risk of retinal detachment [1].
The majority of retinal tears appear during the course of
acute detachment of the posterior vitreous membrane
(posterior vitreous detachment — PVD - separation of the
cortical vitreous from the membrana limitans internain a
posterior direction from the vitreous base); nevertheless
their development may take place even after an interval
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of several weeks [2]. They appear more frequently in the
place of malignant peripheral degenerations [1]. The pre-
dilection localization is the area between the ora serrata
and the equator, most frequently the superior temporal
quadrant (60%) [2]. (Fig. 1)

The prevalence of retinal tears in patients with acute
PVD, most commonly manifested in suddenly appea-
ring monocular flashes (photopsia) and floaters in front
of the affected eye, varies in the literature within the
range of 5.4-23% [3,4,5,6]. The most important repor-
ted symptom of the onset of retinal tear upon acute po-
sterior vitreous detachment is subjective deterioration
of visual acuity [3]. According to the results in autopsy
and clinical trials, the incidence of retinal tears or holes
is stated within the range of 2-9% [71].

The risk factors of onset include myopia, previous
ocular surgical procedures (aphakia, pseudophakia),
positive family or personal medical history of retinal
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detachment, and ocular traumas. Men also tend to be
more frequently affected than women [4,8,9]. The de-
velopment of tears and rhegmatogenous retinal deta-
chment has been described also following various types
of ophthalmological refractive procedures such as laser
in situ keratomileusis (LASIK) or implantation of phakic
intraocular lenses in myopic patients [10,11,12].

We divide morphological tears into horseshoe tears
(U-tears), incomplete U-tears, tears with operculum, re-
tinal dialysis and giant retinal tears (affecting more than
90 degrees of circumference of the eyeball). According
to localization, we differentiate between oral, post-oral,
equatorial and post-equatorial tears [2]. Some authors
divide tears into symptomatic and asymptomatic on the
basis of the presence or absence of simultaneous rheg-
matogenous retinal detachment [13].

Tears virtually always require surgical treatment, and
close spontaneously only in rare cases [14].

Therapy includes coagulation of the edges of the
tear by laser barrage or cryoretinopexy, or if applicable
episcleral sealing, especially in the case of incipient re-
tinal elevation. Other options are pneumatic retinopexy
or pars plana vitrectomy (PPV) [1,4,15].

Laser treatment of tears for prophylaxis of rhegma-
togenous retinal detachment was described as ear-
ly as in 1960 by Colyear et al. [16]. This is a procedure
performed in outpatient care, most frequently on a slit
lamp, nevertheless it is also possible with the use of an
indirect ophthalmoscope or in the form of an endolaser
during the course of an intraocular procedure. Photo-
coagulation effectively reduces the risk of progression
to retinal detachment in the case of tears to under 5%,
as opposed to 50% in untreated patients [16].

Complications of laser retinopexy include the deve-
lopment of a secondary epiretinal membrane (ERM) or
proliferative vitreoretinopathy [17,18]. Lesser-known
complications include transitory loss of accommodati-
on and pupillary defects, which result from damage to
the parasympathetic nerve fibers innervating the ciliary
body and iris sphincter [19,20].

MATERIAL AND METHODS

We conducted a retrospective analysis of the results of
therapy of patients with retinal tears or holes, including
rhegmatogenous retinal detachment, who were treated
primarily by laser retinopexy at our center, with a mini-
mum follow-up observation period of 3 months. The
authors reviewed the health documentation of all the
patients with this diagnosis examined at our clinic during
the monitored period from December 2019 to August
2022. The cohort included all patients with acute PVD
who were indicated and underwent therapy with the
green laser 1Q 532 (IRIDEX Corporation, Mountain View,
CA, USA) for one or more tears on the retinal periphery.

At the outset a detailed medical history of all the
patients was recorded, and at the same time a com-
prehensive ophthalmological examination was condu-
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cted, including evaluation of the condition in artificial
mydriasis using tropicamide gtt (Unitropic 1%, Unimed
Pharma). Color photographic documentation of the fin-
ding on the posterior segment of the eye was obtained
using the instrument Daytona (Optos, Marlborough,
USA). At the same time, Brightness modulated (B-scan)
ultrasonic imaging of the eyeball was performed using
the instrument US-4000 Echoscan (NIDEK CO., LTD., Ja-
pan) (Fig. 2). In the case of favorably localized tears at
an accessible distance, measurement was also condu-
cted with the aid of Fourier-Domain optical coherence
tomography (Optovue Inc., Fremont, CA, USA) (Fig. 3).
The procedures were performed by the standard
method on a slit lamp, using a contact lens Mainster
Wide field (Ocular Instruments, USA) in topical local
anesthesia with oxybuprocaine hydrochloride (Benoxi
0.4% gtt, Unimed Pharma). All the procedures were per-
formed by the same surgeon. The initial energy of the

Figure 1. The arrow shows a horseshoe tear in the upper
temporal quadrant in patient number 2. Small intraretinal
hemorrhages are also visible in the area

Depth:Norm (V=1550m/s)
Scale:Log (50dB
TGC : 0.0[dB
Gain : 70.0[dB

Probe : 90°

Figure 2. B-scan view of the affected eye of patient 13.
In the vitreous space, moving hyperechogenicity corresponds
to vitreous opacities. The lobe of the horseshoe fissure is mar-
ked with a red arrow
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Figure 3. Examination by optical coherence tomography, red arrow highlighting the separation of the neu-
rosensory part of the retina with the presence of subretinal fluid in patient No. 10

Table 1. Demographic and clinical characteristics of our group

Pati- Sex |Age Late- Symptoms Risk factors Number of | The type of | Affected Partial Retinal
ent 9 rality ymp retinal tears | retinal tears | quadrant | hemovitreus | detachment
20115 e} moderate
1 Male | 59 | OS | floaters, decrea- mvobia 2 horseshoe HTQ yes yes
sein vision yop
dlaiie]ik cataract surgery,
2 |Female| 62 | OD decreasein ’ 1 horseshoe HTQ yes no
vision YAG, LASIK
3 Male | 43 | OD photopsia moderate myopia 1 horseshoe DTQ no no
photopsia, operculated
4 |Female| 53 | OS floaters cataract surgery 1 tear DTQ yes no
5 |Female| 53 | OS photopsia high myopia 1 horseshoe HTQ no no
6 |Female| 71 oS floaters cataract surgery 1 Opeg;lfted DTQ ne no
7 |Female| 53 | OS floaters mild myopia 1 ope;ceL;Irated HTQ yes no
8 Male | 66 | OS floaters cataract surgery 1 horseshoe HTQ no yes
9 |Female| 59 | OD floaters mild myopia 1 oDe;ZL;lratEd HTQ yes no
photopsia, moderate HTQ
10 | Male | 57 | OD | floaters, decre- | myopia, cataract 2 horseshoe HNQ’ yes yes
ase in vision surgery, YAG
1 Male | 60 | oD p?]otopsm, modera_te myo- 1 operculated HTQ yes "o
oaters pia tear
12 | Male | 64 | OD floaters mild myopia 1 horseshoe HNQ yes no
high myopia,
13 | Male | 75 | OS floaters geg:icgvtz::; 1 horseshoe DTQ no no
surgery
mild mvopia horseshoe +
14 |Female| 46 | OS floaters head iﬁjupry’ 2 operculated DTQ yes no
tears

OD - right eye, OS - left eye, STQ- superior temporal quadrant, ITQ — inferior temporal quadrant, SNQ — superior nasal quadrant
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Figure 4. Horseshoe tear in the upper nasal quadrant with accompanying hemorrhages in patient 12 on the left. On the right,
the condition after the laser in the same eye

laser was set at 160mW and progressively titrated until
the formation of a visible beam. Initially an attempt at a
360-degree bordering of the defect by confluent laser
beam in 2-4 rows was performed on all the patients. In
the case of tears localized too anteriorly, the convergen-
ce points were applied in an arc around the tear.

During the monitored period, a total of 14 patients
with a mean age of 59 years (median 59) were treated.
Men and women were represented equally. We observed
a slight predominance of affliction of the left eye (8:6).

The most common present risk factor in our cohort
was myopia in ten of the patients, followed by previous
cataract surgery (six patients). Two eyes had also pre-
viously undergone YAG capsulotomy, and two patients
had undergone laser refractive surgery on the cornea.

In the majority of the patients (11 cases) only 1 tear
was found, in the remaining three patients two tears
were verified. Morphologically this concerned 11 hor-
seshoe tears and six operculated tears with a cap. The
most common localization was the superior temporal
quadrant (8 eyes), followed by the inferior temporal
quadrant (5 eyes). Nine patients simultaneously had
accompanying hemorrhage into the vitreous (hemovi-
treus), in three eyes subretinal fluid was present at the
time of examination, with incipient detachment of the
peripheral retina.

The summary demographic and clinical characteris-
tics of our cohort are presented in Table 1.

All the procedures were performed by the same sur-
geon. The energy used was within the range of 160-260
mW. The width of the beam was 200 um as standard,
the time 0.2 seconds in all cases. The average number of
applied beams was 285 points (median 274).

Postoperatively the influence on visual acuity was
evaluated, as well as the success rate of therapy (pro-
gression of rhegmatogenous retinal detachment, if
applicable presence of new tears) and objective appe-
arance on color photography of the fundus. The obser-
vation period following the procedure was within the
range of 3 months to 3 years.
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RESULTS

All the tears we found were successfully repaired, and
none of the procedures was affected by perioperative
complications (Fig. 4, 5, 6).

The overall success rate of prophylaxis of rhegmatoge-
nous detachment following primary laser treatment was
93% in our cohort. We did not record the necessity to re-
peat laser therapy or supplement it with cryoretinopexy
in any of our patients. One of our patients subsequently
underwent an intraocular operation in the form of PPV
due to progression of retinal detachment from another
biomicroscopically inaccessible hole, which was part of
lattice degeneration in the peripheral part of the retina.
This pathology was only verified during the performance
of PPV with gas tamponade by sulfur hexafluoride (SF6).
Postoperatively the retina was reattached with very good
anatomical and functional effect. The other patients did
not require any adjuvant therapy.

Visual functions remained stable or improved throu-
ghout the course of the follow-up observation period in
all the patients of the cohort (see Table 2).

DISCUSSION

Retinal tears are the most common urgent vitreoretinal
condition in ophthalmology [21]. A frequent complica-
tion is detachment of the posterior vitreous membrane,
which is classified among degenerative age-related con-
ditions. Whereas the majority of patients remain asymp-
tomatic, some manifest typical symptoms of floaters in
front of the eye caused by opacities of the liquefied vit-
reous. We observe the progression of tears in 6-18% of
patients with symptomatic PVD, which is manifested in
symptoms of retinal traction such as photopsia or flashes
[7,22,23]. In the case of a sudden increase in the number
of floaters with or without flashes, a prompt examination
by an ophthalmologist is recommended [23].

The main risk factors of the onset of retinal tears and
rhegmatogenous detachment have been identified as
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Figure 5. Tear (highlighted by black arrow) with operculum (blue arrow) in patient number nine before surgery on the left. On the

right, the same defect was repaired

Figure 6. Photo of fundus of patient 10 with two tears. On the left part of the picture, the pre-operative state, the edges of the cracks are
shown by black arrows. Blue arrows highlighting the hemorrhages present. A larger tear in the number 1 meridian with subretinal fluid
already present and incipient rhegmatogenous detachment (highlighted by a star in the right part of the image in the post-laser condition)

myopia and previous cataract surgery [24,25]. In accor-
dance with these publications, we confirmed at least
one of these factors in all our patients.

Diagnostically it is most beneficial to conduct a tho-
rough biomicroscopic examination in artificial mydria-
sis, supplemented with instrument imaging. At our
center we routinely perform color wide-angle photo-
graphic documentation of the posterior segment of the
eye and examination by ultrasound. For verification of
subretinal fluid and the effect of therapy we also make
effective use of imaging by means of optical coherence
tomography (OCT) (Fig. 7).

Historically various different types of therapy have
been used in prophylaxis of rhegmatogenous retinal
detachment. The first of these were cauterization and
diathermy, then subsequently in the 1950s photocoa-
gulation with xenon arc was widely applied. The next
most widely used technique was retinal cryopexy. Later,

130

in the 1960s, the effect of photocoagulation of retinal
tears with an argon laser was described [26]. Laser reti-
nopexy then became the primary treatment for retinal
tears [27].

A further described option for treatment is pars pla-
na vitrectomy (PPV) with the use of an endolaser, and
without the need for a gas tamponade at the end of the
operation [28,29]. Studies are available which describe
the results of early vitrectomy in cases of vitreous he-
morrhage, probably in connection with retinal tears. In
a cohort of 40 treated eyes, the authors identified as
many as 46.3% of tears only during the course of the
operation. These defects were undetectable preope-
ratively, which indicates a certain danger of a conser-
vative approach to hemovitreus [30]. Among our own
patients we also discovered one hidden hole in the re-
tinal periphery only during the subsequent intraocular
procedure.
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The success rate of laser therapy varies in the litera-
ture. The experience of the operating surgeon appears
to be an important parameter in some of the publica-
tions. Acutely occurring tears often require prompt
treatment in emergency care. Ghosh et al. published
a retrospective analysis of the results of urgent pho-
tocoagulation by argon laser performed by young do-
ctors. The outcome of this study was the necessity of
subsequent therapy in 24% of patients [31]. Petrou et
al. also evaluated the effectiveness of the procedure on
100 eyes when performed by junior doctors. The out-
come was that 58% of patients required subsequent
vitreoretinal care [32]. A large retrospective study (307
eyes) comparing the results of treatment by resident

doctors and by specialists was presented by Lankry et
al. They observed progression to rhegmatogenous re-
tinal detachment in 6.9% of cases treated by resident
doctors, and 5.5% treated by specialists. The authors
thus did not find a significant difference between the
two groups [33].

Garoon et al. presented the results of treatment of
retinal tears by laser retinopexy in 401 eyes, in which
repeated therapy was required in 18.7% of cases, and
a vitreoretinal operation due to rhegmatogenous re-
tinal detachment was required in 5.7% [34]. A similar-
ly large cohort was published by Kovacevi¢ et al. The
authors found primary therapy to be successful in 94%
of the total of 430 eyes, with rhegmatogenous retinal

Figure 7. Control OCT imaging of the peripheral retina after laser treatment of patient 10. Red arrows docu-
ment window defects in the photocoagulation spots

Table 2. Comparison of preoperative and postoperative visual functions and information on the number of applied laser points

Pati- Sex Age Number of laser Preoperative CDVA Postoperative CDVA 0!oservation
ent spots (logMAR) (logMAR) period (months)

1 Male 59 341 0.3 0.05 36

2 Female 62 153 0.3 0 33

3 Male 43 229 0 0 24

4 Female 53 243 0 0 6

5 Female 53 353 0 0 12

6 Female 71 153 0 0 9

7 Female 53 393 0.05 0.05 4

8 Male 66 164 0.05 0.05 5

9 Female 59 283 0 0 3

10 Male 57 562 0.1 0 5

11 Male 60 300 0 4

12 Male 64 265 0 4

13 Male 75 228 0.4 0.4 5

14 Female 46 318 0 0 4
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detachment occurring in the remaining 6% of patients
[18]. We attained similar results (7%) also in our own
patients. A number of studies report a relatively low
success rate following primary laser therapy. Khan et
al. observed complete success in only 53.5% of 45 pati-
ents, whereas in the remainder repeated laser barrage
or cryotherapy was required. The authors stated pro-
gression to rhegmatogenous detachment and the sur-
gical solution thereof in 7% of treated patients, more
commonly in the case of defects with bridging vessels
or vitreous hemorrhages [27]. Lankry et al. also defined
the presence of vitreous hemorrhages and subretinal
fluid as a statistically significant risk factor for the pro-
gression of retinal detachment [33]. In our only patient
who underwent PPV due to the progression of the fin-
ding, preoperative partial hemovitreus and localized
retinal detachment was also confirmed, which was in
accordance with these publications.

The cited studies and our long-term results are ana-
logous in terms of the frequency of failure of prima-
ry laser therapy and progression to rhegmatogenous
retinal detachment with the need for vitreoretinal
surgery. As regards complications of treatment, the
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