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Cataract surgery, intra ocular lens implantation,
steel sutures and glaucomatous eye:
some comments on evolution of the procedure
G. Singh

The University of Kansas Medical Center, Kansas City, Kansas, USA
The University of Missouri - Kansas City Medical Center, Kansas City, Missouri, USA

Abstract

There was a time in the evolution of cataract surgery and IOL implantation that Iris-Fixated IOLs were the standard
of care. Various designs were developed to implant IOL in pupillary plan, anterior iris fixation of IOL with sutures or
clip or claw shaped haptics of the intra ocular lens (IOL). Wound closure was another challenge to avoid postoperative
corneal astigmatism. Different types of sutures were used; to name a few were prolene, nylon, silk, and steel sutures, etc.
Glaucoma still remains an unconquered field of ophthalmology, and glaucoma in eyes with IOLs implants complicates
the management further, as demonstrated in this case repost.

Key words: cataract surgery, intra ocular lens (IOL) implantation, steel sutures, iris claw lens, iris fixated IOL, corneal

astigmatism, glaucoma.

Introduction

Susruta (Sushruta) gets the credit for being the first to have
performed cataract surgery, in India, in recorded history [1 - 2].
| found it to be around 1000 B.C. [1] and my coauthor (in a
different article) puts it around 600 B.C. [3]. The point is that
human being had been refining the procedure for this treatable
cause of blindness for the longest time. First procedures to treat
cataract were as crude as “couching” where the cataractous
lens would be mechanically pushed back to drop in the vitreous
fluid. Evolution from “couching” to intra-capsular cataract
removal to extra-capsular cataract removal, to cryoextraction, to
erysiphake, to use of chymotrypsin, to phacoemulsification [4]
to small incision laser assisted cataract removal is an ongoing
story to refine the methods of safe and effective procedure. (For
the readers interested in learning more about “The Beginning of
Modern Cataract Surgery” | recommend to dig out the Journal
“Cataract & Refractive Surgery Today”, March 2004 issue Vol 4,
No. 3 - now the journal is circulated under the name “CRST").

Simple removal of cataractous lens would recover a “functio-
nal vision”, but to make patients recover good to excellent vision
was another challenge. Use of thick magnifiers, to monocles, to
aphakic corrective glasses, to contact lenses, to IOLs runs a
parallel story to cataract surgery.

Simultaneously, pre-existing or post-cataract surgery glau-
coma puts forth another challenge to manage such patients.

Recently, | examined a patient from India, operated in
1970s, and that provoked me to present this case report.

Case Report

A 75 year male patient from India presented to me with
inability to see good out of both eyes and his uncontrolled
glaucoma. He had cataract surgery done in India when simple
cataractous lens was removed in both eyes, before implantable
IOLs were available in that part of the world. He was given
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aphakic corrective glasses. About ten years after the first
surgeries, he went to seek “second opinion” because he was
not happy with the visual results, even with aphakic corrective
spectacles. The second surgeon offered to perform “secondary
intra-ocular lens” implantation in both eyes. Patient had the
procedure done on both eyes about two weeks apart. He
continued to feel irritation in both eyes under the lid for almost
six months. During the follow-up visits, patient was diagnosed
to have “glaucoma”, and started on anti-glaucoma eye drops.
Over the years, the vision had been deteriorating and patient
had been seeking help from different ophthalmologists in India.
For the last 10 years, patient has been in the United States.
His glaucoma management has been continued in the hands of
different optometrists and ophthalmologists.

Recently, he presented to me complaining of poor vision
and light sensitivity in both eyes. His best corrected visual acuity
was 20/200 OD and 20/60 OS.

He had high hyperopic astigmatism:

OD +4.75 - 4.50 Axis 90°  20/200 (0.1)

OS +4.00 - 3.00 Axis 50°  20/60 (0.33)

Slit lamp examination revealed glistening shinning foreign
bodies in superior halves of limbus in both eyes (Fig. 1). He had
anterior Iris supported IOLs with haptics of IOLs resembling the
claws of a crab (Fig. 1). The IOLs were well centered in both
eyes. He had large peripheral surgical iridectomy in each eye
superiorly. There was no vitreous plug into the anterior chamber
and no signs of pupillary block in either eye. Intra-ocular pressure
was 25 mmHg OD and 24 mmHg OS. Optic nerve evaluation
revealed pallor of nerves and large deep glaucomatous cups
about 0.8 in size. He was using Timolol 0.5 % and Brimonidine
0.2% eye drops twice a day in each eye. Gonioscopy showed
scarring in the area of trabecular meshwork in superior half of
angle of anterior chamber in each eye. Repeated attempts to
perform visual field examination had unreliable results because
of poor vision and inability to fixate on the central target.

2023, TOM 12, bpoit 1
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Fig. 1. My patient with Iris Claw IOL (White arrow) and Steel
Sutures (Blue arrows) about 40 yrs after surgery.

Patient was started on Latanoprost 0.005% eyedrops in both
eyes with continuation of Timolol 0.5% eyedrops. Brimonidine
eye drops were discontinued. Guarded visual prognosis was
explained and that the damage done to the optic nerves and
visual acuity could not be reversed. Still, he would need to
significantly lower the 10P to prevent further deterioration of
vision and the nerve damage. On his last visit two months ago,
his IOP was 15 mmHg OU on Latanoprost 0.005% and Timolol
0.5% eye drops.

Comments

Close questioning of patient revived few old memories.
Patient belonged to the state of Punjab, India, state of my origin.
Because of our shared ethnicity and language he preferred
to visit me for his deteriorating vision, glaucoma and other
ocular problems. He brought up the name of my mentor in
ophthalmology, Prof. Dr. Dhanwant Singh, FRCS (London) who
chose for me to be an ophthalmologist. He had performed simple
cataract removal without IOL on both his eyes. Also, this patient
mentioned another name of a renowned cataract surgeon from
that region, Prof. Dr. Daljeet Singh (he happened to be my
External Examiner for certification as an “Ophthalmologist” in
1979). He was the second surgeon who performed secondary
IOL in both his eyes. Nostalgia and emotions took over. It
reminded me of my early days in Ophthalmology when Dr. Jan
Worst of Netherlands encouraged me to implant his modified
intra ocular lens (IOL) named after his name “Jan Worst Iris
Claw (Iris-fixated) IOL" [5 - 6] and use “Steel Sutures” [7] to
close the cataract surgery wounds. When | examined the eyes
of my patient, sure enough, there it was - an Iris Fixated Jan
Worst's Iris Claw IOLs implanted in 1980s (Fig. 1). That was
not the end of the story - there were “Steel Sutures” (Fig. 1)
used to close the incisional wound after cataract removal and
IOL implantation in both his eyes, still shining back at me on slit
lamp examination.

| was never able to understand the role of Steel Sutures for
cataract surgery, then and even now. That feeling discouraged
me to accept receiving Worst Iris Claw I0Ls free of charge from
Dr. Jan Worst in The Netherlands. | believed that he was trying
to use eyes of my patients in Punjab India as experimental eyes.

If we look deep in the history, the first lenses made of
glass were “implanted” by Casaamata, [8] in 1795 - named

2023, Vol. 12, Issue 1

for the inventor - but the 0L dropped in the eye due to its
weight. It is widely accepted in present day literature that the
“First Intra-ocular lens (IOL)” was implanted by Harold Ridley
(Fig. 2) in November 27, 1949, at Saint Thomas Hospital, in
London, England [9]. The idea of IOL was triggered by a student
watching cataract surgery when he quizzed Dr. Ridley that what
was he going to replace the cataract lens with. By that time,
work of Casaamata of Dresden was forgotten and lost in the
literature. The idea of use of poly-methyl-meth-acrylate (PMMA)
was also conceived in England during the World War I1. It was
after observing the “inert action” of retained intra-ocular foreign
bodies made of PMMA from fragments of shattered plastic of the
cupolas in the eyes of pilots returning and surviving the enemy
fire [9]. The injured eyes did not react to, rather accepted, the
presence of intraocular foreign body made of PMMA. The
invention of an implantable, tolerable and technically feasible
IOL revolutionized the procedure of cataract surgery.

Before the development of anterior chamber IOL supported
in the angle of the eye, research and focus was on developing
an IOL that was supported on the iris or in the pupil. Different
designs popped up all over the world. Prof. Jan Worst from
The Netherlands gets the credit to develop Iris Claw IOL [5 -
7] (Figures 1, 3, 4). We evaluated iris tissue damage from
suture fixated Binkhorst 4-loop iris supported IOL. Fluorescein
angiographic evaluation revealed no iris tissue damage in the
eyes of such lenses [10 - 11]. Such IOLs played a significant role
in correcting vision in surgically aphakic eyes.

Fig. 2. Harold Ridley was conferred upon belated
Knighthood by Queen Elizabeth in 2000, just less
than a year before he died.
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Fig. 4. Worst’s Iris Claw IOL and Steel Sutures (Blue Arrows).

Wound closure after cataract surgery has been another
challenge for the longest time. Not too long ago in the history of
cataract surgery, the wounds were 180 degrees wide along the
limbus. Patients were kept bedridden with sand-bags on both
sides of their heads for a week to 10 days for the wound to
heal enough before they could move out of the bed. Silk, Vicryl,
Nylon, Prolene and “steel sutures” (steel wire 40 - 50 micron
diameter) had been used for wound closure after cataract
surgery. Again, Jan Worst used “steel sutures” not only to close
the limbal wounds but to iris fixate his designed IOLs. | have
yet to understand why “steel sutures” were needed to close
the corneo-scleral or limbal wounds after cataract surgery and
also to iris-fixate the IOLs. We used interrupted nylon sutures
and tried to correct pre-operative corneal astigmatism either
by placing such sutures tightly or loosely while closing the
limbal incisions intraoperatively and then by selective cutting of
sutures in early post-operative period [12 - 13]. But, the “high
astigmatism” induced by the steel sutures in this present case
could not be helped; it would need another surgical procedure
to untie the steel knots. Steel sutures are still being used in
Aphakic eyes to “scleral fixate posterior chamber I0Ls”, with
the rational that the other materials are biodegradable over time
and IOLs dislocate over time [14]. Stainless steel sutures would
hold these scleral fixated IOLs forever.

It is hard to figure out if severe glaucoma in my patient was
already present before the cataract surgery and secondary
Iris Claw IOL with Steel Sutures or it developed after the

procedures. Gonioscopic findings of scarring in trabecular
meshwork point towards steel suture induced damage in the
angle tissue and probably Schlemm’s canal. Similarly, | could
not speculate on the worsening of his visual acuity and optic
nerve damage - if it was related to Iris Claw IOL and Steel
sutures or just mismanagement of his glaucoma by previous
treatments or negligence of the patient. It will not be fair to make
these correlations and conclusions as well.
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Complications following ocular hypotony after glaucoma
surgery
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Abstract

Ocular hypotony is an abnormal and potentially vision-threatening event defined as either an intraocular pressure (IOP)
that is 3 standard deviations below normal (<6.5 mmHg) or an IOP low enough to cause visual impairment. Persistent
hypotony is rare, but can occur in severe complication following trabeculectomy, glaucoma implant surgery and
minimally invasive glaucoma surgery (MIGS). The low IOP can adversely impact the eye in various ways, including
by corneal decompensation, accelerated cataract formation and hypotonic maculopathy. There are two main types of
hypotony - “statistic” and “clinical”. “Statistic” hypotony is defined as an IOP lower than 6.5 mmHg (exceeding 3
standard deviations below the average). “Clinical” hypotony is related to such a decrease in IOP, that leads to structural
and functional changes. Each eye has a critical value of IOP, where even irreversible changes could occur, such as
structural changes and visual loss. Clinically significant changes occur more frequently as the IOP approaches 0 mmHg.
The aim of the following article is to summarize the conditions, variably associated with hypotony, that occur after
such interventions as the above-mentioned surgical methods in addition to the reported pathomechanisms of hypotony
and its proposed treatments.

Key words: ocular hypotony, glaucoma surgery, bleb leak, post-trabeculectomy overfiltration, choroidal effusion,

hypotonic maculopathy.

Introduction

Ocular hypotony is a rare and potentially vision-threatening
condition defined as either an intraocular pressure (IOP) that
is at least 3 standard deviations below normal (<6.5 mmHg)
or as an |OP low enough to cause visual impairment. Despite
the rapid breakthroughs in pharmacological, laser and surgical
methods, used in the treatment of glaucoma, the only effective
method for controlling the progression of the disease and further
structural and functional changes is the lowering of the IOP to its
target values [1, 4]. Hypotony associated with glaucoma surgery
is the most common reason for ocular hypotony. The reported
incidence of clinical hypotony ranges from 1% to 31% following
glaucoma filtration surgery [2, 3].

The most frequent causes of postsurgical hypotony are,
bleb leak, post-trabeculectomy overfiltration, use of glau-
coma drainage devices, and iatrogenic cyclodialysis cleft
formation [5]. In a retrospective case review a total of 119
trabeculectomies were included. Of these 27 (22.7%) had
an early bleb leak, while the remaining 92 cases formed the
control group. The data suggests that early bleb leak is not
a poor prognostic indicator for intermediate bleb survival
of IOP control in patients undergoing MMC trabeculectomy
[6]. In another retrospective case which includes 1292 eyes
undergoing GDD implantation, conclusion has been made that
hypotony owing to overfiltration is an uncommon complication
[7]. In filtering surgery for glaucoma, the aqueous compartment
is connected to the subconjunctival tissues through the creation
of an external fistula anterior to the scleral spur. Full-thickness
corneal scleral perforations are associated wite the risk of
a shallow chamber formation (30% - 52%) associated with
hypotony (17% - 41%) and choroidal detachments (22% - 30%).
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Because hypotony is a “relative concept” [11], and because
so many studies have not only used different definitions, but
have been done retrospectively, the incidence and degree of
postsurgical hypotony is difficult to assess. Clinical reports show
that choroidal detachments occurred in 22% of full-thickness
procedures and it is reasonable to assume that hypotony was
often associated with these detachments [14]. In another study
of 87 full-thickness procedures, hypotony was noted in 41 (47%)
of the eyes [12]. A cyclodialysis cleft dramatically increases
aqueous outflow and predisposes the eye to hypotony. The
most common causes of cyclodialysis clefts are trauma or
following various intraocular surgeries including trabeculectomy,
trabeculotomy, goniotomy, phacoemulsification extracapsular
cataract extraction, secondary intraocular lens (IOL) placement,
phakic IOL removal, and displacement of an anterior-chamber
IOL [8 - 10]. Outcomes indicate that while repair should be
pursued efficiently where possible, providers should not shy
away from addressing long-standing cyclodialysis clefts.
Another study revealed that even 4 years after resuturing of the
scleral flap through the intact conjunctiva, the bleb function was
still preserved [13].

Complications of ocular hypotony

Chronic ocular hypotension may lead to a number
of serious sight-threatening complications like choroidal
effusion and hypotony maculopathy. A choroidal effusion is an
abnormal collection of serous or hemorrhagic fluid within the
suprachoroidal space. Postoperative effusion or hemorrhage,
often with shallowing of the anterior chamber, may be noted,
especially in patients with postoperative hypotony. Patients
with small peripheral effusions may be asymptomatic. Vision
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is variable, including relatively intact vision, refractive changes
caused by anterior shift of the lens-iris diaphragm, and even
significant vision loss from effusions that block the visual axis
[15]. A serous choroid that recurs despite surgical drainage
implies that the glaucoma surgery should be revised or closed
because of overfiltration. The most common complication after
choroidal effulsion is cataract formation in phakic patients.
Retinal detachment has been noted in anecdotal reports but is
not common [15].

Hypotony maculopathy can occur with increased outflow
of aqueous humor or, less often, with decreased aqueous
production. In this pathology the redundant retina tissue
becomes distorted, leading to a decline in visual acuity. Hypotony
maculopathy is most likely to occur in younger individuals whose
sclera is thinner, more flexible, and thus more conforming to
pressure changes [16]. After intraoperative use of Mitomycin
C, overfiltration or bleb leaks in the late postoperative period
may be associated with hypotony maculopathy. Permanent
visual loss can occur if treatment is delayed. Postoperatively,
properly timed removal of releasable sutures or laser lysis of
other sutures can decrease the precipitous reduction of |OP.

Clinical approaches, based on glaucoma sur-
gery with Mitomycin C, 5-fluorouracil or autolo-
gous fibrinogen concentrate effects, resulting hy-
potony

Mitomycin C is a chemotherapeutic agent, associated with
antineoplastic effects by virtue of its antitumor activity. It is applied
topically to prevent scarring during glaucoma filtration surgery
and to prevent haze after PRK or LASIK. This scarring prevention
accelerates the aqueous outlow and thus increasing the risk of
developing ocular hypotension. This statement is supported by
a retrospective analysis, which included 52 eyes of 48 patients
who underwent trabeculectomy with Mitomycin C. Mitomycin
C concentration was 0.4 mg/ml in all eyes, and treatment time
ranged from three and a half to seven minutes. Overall, average
intraocular pressure was 22.7 £ 10.7 mmHg preoperatively and
10.4 + 5.0 mmHg postoperatively, a mean reduction in intraocular
pressure of 12.3 £ 11.5 mmHg (47.0%). Hypotony occurred in
17 of 52 eyes (32.7%). Seven eyes required trabeculectomy
revision for hypotony. Hypotonous eyes received longer treatment
with Mitomycin C intraoperatively, with a mean application time
of 5.3 + 1.0 minutes for hypotonous eyes and 4.7 £ 0.8 minutes
for nonhypotonous eyes. Sixteen of 43 eyes (37.2%) undergoing
primary filtration became hypotonous, as compared to one of
9 eyes (11.1%) that had previous filtering procedures. Nine of
17 hypotonous eyes (52.7%) and 5 of 35 nonhypotonous eyes
(14.3%) had loss of two or more lines of Snellen visual acuity.
Hypotony occurred in nearly one third of eyes treated with
Mitomycin C during trabeculectomy in our study. There was
a statistically significant association of hypotony with longer
application time of Mitomycin C, and a trend toward increased
incidence of hypotony in primary filtration [17].

To investigate the effect on intraocular pressure (IOP) of
intraoperative 5-fluorouracil (5-FU) application during primary
trabeculectomy a total of 154 eyes of 101 patients were
included in the study. Average follow-up was 17 + 2.18 (95%
confidence interval) months. No significant difference was found
between the groups for age, sex, preoperative medication, and
follow-ups. Comparison of survival curves by the log-rank test
showed that the probability of maintaining an I0P of 20 mmHg
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or less at 18 months was 76% in the 5-FU group and 79% in
the controls. However, the probability of maintaining an I10P
14mmHg or less was significantly greater in the 5-FU group
(64%) than in the controls (39%). Visual acuity loss of more
than two Snellen-chart lines was observed in six eyes (7.9%)
of the 5-FU group and in four eyes (5.1%) of the control group
and this difference was not significant. Complication rates were
similar in each group. Numerous studies conclude low-quality
evidence that Mitomycin C may be more effective in achieving
long-term lower intraocular pressure than 5-fluorouracil [18].
Antimetabolite therapy with 5-fluouracil or Mitomycin C has
significantly improved the success rate of glaucoma filtration
surgery. However, in some eyes, when filtration is excessive,
persistent hypotony may develop.

An estimation was made about the effects of using
autologous fibrinogen concentrate to treat patients with
persistent hypotony after glaucoma filtration surgery. Among
7 Mitomycin C - augmented trabeculectomy patients who
developed persistent postoperative hypotony, the effects of
autologous fibrinogen concentrate intrableb injections were
evaluated. Since the Seidel test was negative in all patients,
an overfiltration bleb-induced hypotonous maculopathy was
diagnosed. In the study a simple office procedure by injecting
autologous fibrinogen concentrate under the conjunctiva of the
trabeculectomy site with topical anesthesia was performed.
This procedure reduced the function of the overfiltration bleb,
improving both the hypotonous maculopathy and visual acuity.
In addition, it did not cause corneal blood staining [19].

Clinical approaches, based on glaucoma sur-
gery, resultinginbleb leak and post-trabeculectomy

overfiltration leading to hypotony

Trabeculectomy remains a mainstay in the management of
glaucoma, despite problems frequently associated with it, such
as hypotony. The bleb can leak after any trabeculectomy, but
the problem is more common when surgery involves mitomycin
C, which may produce a thin, avascular bleb. Leakage is
less common but can also occur with the aggressive use
of 5-fluorouracil. The bleb may begin leaking immediately
postoperatively or many years after trabeculectomy. Surgeons
should suspect a bleb leak in the immediate postoperative period
if the IOP is very low, with or without a shallow anterior chamber.
They should perform a Seidel test to rule out a leak in any eye
with a low IOP and a filtering bleb. After administering topical
anesthesia, the surgeon uses a fluorescein strip to paint the
surface and edges of the bleb. Viewed with the cobalt blue filter,
a rivulet of clear fluid visible in the usually orange surrounding
fluid indicates the presence of a leak in that area [20].

Ocular hypotony could be observed with the usage of many
drainage devices. In general, drainage devices are reserved
for eyes with a lot of conjunctival scarring where conventional
trabeculectomy is likely to fail. Postoperative hypotony should
be avoided either by using a valved device or ligating the
tube. Motility problems have been reported, especially with
Baerveldt implants. This is due to mechanical involvement of
superior oblique or an elevated bleb causing limitation of muscle
movement. The ocular hypertensive phase usually occurs one
to three months following the surgery. This phenomenon is
due to capsular fibrosis and is commonly seen with a single
sitting procedure with early contact between aqueous and
the conjunctiva. Treatment involves aqueous suppressants
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and topical steroids. Tube and plate migration can occur as
late complications. Tube migration can be corrected with tube
extenders and migrating plate can be resutured again. Partial
or complete exposure of the device is difficult to treat and may
necessitate removal of the device [21 - 23].

In modern surgical practice, the creation of a cyclodialysis
cleft is rarely intentional. It was once, however, an accepted
intervention for open-angle and aphakic glaucoma. latrogenic
cyclodialysis clefts have been reported after procedures involving
a Trabectome (Micro Surgical Technology), surgery with a Kahook
Dual Blade (New World Medical), and microhook trabeculotomy.
Many will spontaneously close, but those that do not can cause
chronic hypotony, resulting in hytpotonic maculopathy, optic disc
edema, and decreased visual acuity [24].

Diagnosis of complication following ocular

hypotony after glaucoma surgery

For establishing a diagnosis it is crucial to take in consider-
ation the patient's history. After glaucoma surgery the patient in-
forms about a decrease of vision in the operated eye to a varying
degree. The examiner determines an IOP of less than 6.5 mmHg.
Routine examination is done of anterior and posterior segment of
the eye. The main complication, regarding ocular hypotony oc-
cur in the posterior segment of the eye. Ophtalmoscopic findings,
falling in this category are choroidal detachments and hypotony
maculopathy [25]. Depending on the underlying cause there can
also be signs of chorioretinal effusion, tortuousness of retinal
blood vessels, and retinal detachment.

The evaluation method known as a B-scan shows the pres-
ence or absence of choroidal or retinal detachments when a
clear view of the entire posterior pole is not obtained clinically.

In the process of diagnosis of ocular hypotension the use of
ultrasound biomicroscopy is a helpful in over 95% of the cases
[25, 26]. Often ciliary body abnormalities, including its detach-
ment are shown. Ultrasound biomicroscopy determines underly-
ing structural abnormalities in ocular hypotensive pathologies;
however, it is not sufficient to determine the course of treatment
[27].

The optical coherence tomography (OCT) helps the exam-
iner to confirm the diagnosis and monitor outcomes after dif-
ferent types of interventions. Positive OCT findings have been
reported in three cases with decreased vision secondary to
hypotony associated with a normal ocular exam. Macular folds
may be oriented in any axis, which emphasizes the need to
review all radial line scans of the macular OCT to improve the
diagnostic yield [16] (Fig. 1).

Fig. 1. OCT showing hypotony maculopathy. There is a wrin-
kled appearance in all of the chorioretinal layers.
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Fluorescein angiography is helpful in visualisation of cho-
roiretinal folds, which could not be present in the early stages.
When subretinal hemorrhage obscures ophthalmoscopic confir-
mation of choroidal ruptures, fluorescein angiography may be
helpful to confirm the diagnosis [27]. It is also useful in differ-
entiating folds of the choroidal and retinal pigment epithelium
[28] (Fig. 2).

Fig. 2. Numerous hypofluorescent areas in a linear pattern
consistent with choroidal folds secondary to hypotony located
in the posterior pole.

Management of ocular hypotony

There is no consensus on whether all late bleb leaks should
be aggressively closed. Surgeon’s reluctance to revise leaking
blebs relates to the potential for bleb failure after conjunctival
advancement and conjunctival autograft. In such cases, the IOP
can usually be controlled with medications or additional surgery.
Depending on the seriousness of the secondary complications
or the threat of complications compared with the consequences
of bleb failure and resultant increase in I0P, the surgeon may
decide to observe bleb leaks. In such cases, the patient should
be counseled to come to the office immediately if they expe-
rience redness of the eye, sensitivity to light, vision loss, or
pain. Early leaks can sometimes be managed conservatively.
In the setting of a bleb leak, postoperative medications can be
altered. Nonsteroidal antiinflammatory drugs (if in use) should
be stopped, and steroids can be reduced because they delay
necessary wound healing. Surgeons can consider prescribing
tobramycin or gentamicin, which induce scarring, and oral doxy-
cycline (20 mg/day) in the early postoperative period. Doxycy-
cline has antiinflammatory and anticollagenolytic properties due
to inhibiting matrix metalloproteinase activity. All of these con-
servative methods either promote inflammation or limit aqueous
flow to the bleb, both of which increase scarring in order to seal
the leak [29]. Furthermore, hypotony and its related sequelae,
choroidal effusions or suprachoroidal hemorrhage, are more
commonly observed with the nonvalved drainage devices. Early
postoperative hypotony usually results from wound leak, inflam-
mation, incomplete occlusion of the tube, or larger venting slits
with nonvalved implants.

Valved implants usually reduce, but do not eliminate hypot-
ony. Hypotonous eyes are conservatively managed as long as
the anterior chamber depth is maintained. If there is lenticular-
corneal touch, then a viscoelastic should be injected to reform
the anterior chamber. Associated choroidal effusions are gener-
ally treated with corticosteroid and cycloplegic agents. If these
measures fail, surgical revision may be required [30, 31].
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Cyclodialysis clefts may be managed with medical, laser or
surgical techniques, with the choice of therapy titrated to clinical
severity. Smaller clefts, may resolve with medical cycloplegia.
These drugs may be tried for 6 to 8 weeks while tapering or
discontinuing steroids to promote adhesion and fibrosis. If pa-
tients fail to improve after the pharmacological treatment, they
could further be enlisted as candidates for laser techniques. For
patients who fail conservative management, fixation of the de-
tached ciliary body to the scleral bed, known as cyclopexy, is
the definitive treatment [32]. A large multicenter series reported
closure rates greater than 96 percent for cyclopexy, although a
lack of standardization in surgical nomenclature renders com-
parison of different surgical methods difficult.

Conclusion

For the early diangnosis and detection of ocular hypotony
after glaucoma surgery and its complications, frequent follow-up
of the patient is mandatory. Moreover, comprehensive examina-
tion of the anterior and posterior segment and the necessary
documentation is highly advisable. The timely recognition of the
clinical aspects in combination with adequate treatment is cru-
cial for preventing irreversible structural and functional changes.
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Phacomorphic glaucoma: a case report and a brief review
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Abstract

An elderly, 91 year old, Caucasian female patient, suffering from advanced Alzheimer’s disease, was brought in by her
care-giver daughter to an emergency room with severe pain, redness and loss of vision in her left eye. It started over
five days ago, and pain medication did not help much. Care-giver daughter had “power of attorney” for medical and
financial decision makings for the patient. Daughter did not have time to or could not bring patient for medical help
for five days. Patient had corneal swelling, flat anterior chamber, swollen hypermature cataract causing intraocular
pressure to be 48 mmHg in the affected eye. Diagnosis of “Phacomorphic Glaucoma” needed urgent or emergency
cataract removal. Patient could not decide for herself, care-giver daughter with “power of attorney” decided to continue
with medication to control her dementiated mother’s eye pain with medication. It raises some moral and ethical issues
and exposes the limitations of that dementiated patient and of the medical personnel caring for the young and the
elderly in similar conditions.

Key words: phacomorphic, phacotoxic, phacolytic, phacoantigenic, phacoanaphylactic, hypermature cataract,

intumescent cataract, cataract surgery, glaucoma, power of attorney.

Introduction

Lens induced glaucoma is not a common type of glaucoma
diagnosis these days. This type of secondary glaucoma
still happens and needs to be considered in the differential
diagnosis of unusual presentations of “acute glaucoma”.
Patients with mental issues, dementia, Alzheimer’s disease,
physical disabilities, transportation problems and just old age
do not seek or get regular ophthalmic care. In such cases,
besides causing worsening vision the cataractous lenses can
lead to secondary glaucoma and/or uveitis. Recently, such an
experience provoked me to present a case and discuss some
ethical and moral issues related with it.

Case Report

A 91 year old white female was brought to an emergency
room of a local hospital by her daughter on a late Sunday
evening. Patient had been complaining of pain in her “blind”
eye for five-six days and been rubbing the eye. Patient had
severe dementia and Alzheimer’s condition, and daughter did
not have time to attend to her mother’s eye problem earlier.
The emergency physician on call documented redness, tearing,
pain in the left eye and intra ocular pressure to be 51 mmHg in
the affected eye, and 18 mmHg in the other eye. The daughter
had the “power of attorney” for her mother for all medical and
financial decision makings. She opted the patient to be given
some pain medication rather than admitting and treating her
mother for a “blind eye”. The daughter was recommended
to see an ophthalmologist at her earliest possible for proper
management of the painful eye.

After one week of failed pain management at home,
when the eye was still painful, red and hurting, the daughter
brought her mother to my office. Patient had severe Alzheimer’s
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disease, not fully oriented to space and time, but complaining of
severe pain in her left eye. Per history, narrated by the patient
and her daughter, the left eye had been a “blind eye” since early
childhood. It could not be determined if it was “amblyopic” or
“totally” blind eye. Patient had cataract surgery on her right eye
over 20 years ago, but ophthalmologist recommended against
cataract surgery on her left eye, being a “blind” eye. No other
significant medical history was reported.

Ocular examination revealed 20/40 corrected visual acuity
in her right eye but “No Light Perception” (NLP) in her left
affected eye. Intra ocular pressures were 16 mmHg in right eye
and 48 mmHg in the left eye. The right eye had well positioned
intra ocular lens implant and otherwise normal ocular exam. The
left eye had 2+ lacrimation, 2+ Lid edema, 3+ Limbal injection,
2+ Corneal stomal and microcystic epithelial edema on grade of
zero being none and 4+ being the maximum possible. The left
eye had totally absent anterior chamber with lens-iris diaphragm
against the corneal endothelium. The lens was in Intumescent
stage of swollen cataractous lens in her left eye. Fundus exam
was not possible in the left eye.

The diagnosis of “Phacomorphic Glaucoma” [1 - 4] (Figures
1-4),in her left eye was explained to the daughter (the “power
of attorney” for the mother) while patient herself could not
understand our discussion. An emergency procedure to remove
the offending “swollen cataractous lens” in a “painful blind eye”
was recommended and strongly encouraged. Daughter wanted
to know some “alternative treatment options” and the “natural
course” of the condition if stayed untreated. She was explained
in detail that the “high intraocular pressure” would continue to
cause ocular pain and headache but it would shut down the
aqueous production by the ciliary body, eventually leading
to relief from pain and gradually causing “phthisis bulbi” or
shrunken eyeball.
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Fig. 1. Phacomorphic glaucoma: hypermature swollen
cataractous lens induced absent anterior chamber and
secondary angle closure glaucoma in the left eye of the

patient.

Fig. 2. Phacomorphic glaucoma: Left eye of the patient with
flat anterior chamber and secondary angle closure glaucoma
caused by hypermature swollen cataractous lens.

Fig. 3. Phacomorphic glaucoma: hypermature swollen
cataractous lens causing angle occlusion and secondary
glaucoma.
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Fig. 4. Phacomorphic glaucoma: hypermature swollen
cataractous lens causing angle closure and almost absent
anterior chamber with secondary glaucoma.

The daughter wanted to “think it over” before deciding
anything for her mother. She was again encouraged to call back
and schedule surgery at the earliest possible. The daughter
with “power of attorney” took her mother home and never
called back even a month after. It is left to our speculation if the
patient was taken to some other ophthalmologist for appropriate
management of “Phacomorphic glaucoma” or left on pain
medication for the time being and the affected eye to go through
the natural course of the condition.

Discussion

I intend to present this case report as an opportunity for the
younger colleagues or colleagues in training to familiarize or
revisit these unusual diagnoses. Simultaneously, it raises some
moral and ethical issues in the treatment and management of
patients who cannot decide for themselves and/or are left under
the care of “others”.

We all know that the ocular lens continues to grow in size
throughout our lives. It gets thicker and thicker by adding new
lenticular lamellae to its architecture. With advancing age, the
lens nucleus gets harder or sclerotic and appears yellowish
in color first, then brownish (Cataracta Brunescens) [5] and
ultimately blackish (Cataracta Nigra), of course, with ever
worsening visual acuity. The outer cortical material continues to
lose its transparency as well, and appear grayish, grayish-white,
and then white (Cataracta Alba). Loss of lens transparency
because of either dehydration or hydration, or even combination
of both, leads to translucency and ultimately lens opacity with
decreasing vision and leading to relative blindness. Patient can
still see the light (Light Perception) and the direction from where
the light is projected (Light Projection).

Excessive hydration of lens cortex leads to swelling of
the lens, a condition called “Intumescent Cataract’, a stage
of “Immature Cataract’. Opaque lens with very poor vision is
labelled as “Mature Cataract’. Further deterioration of lens leads
to the stage of “Hypermature Cataract’. Hypermature cataract is
further classified as “Shrunken Hypermature” (heading towards
Cataracta Nigra) or “Morgagnian Hypermature” where blackish
hard nucleus floats around or sinks down in liquified white
cortical material.
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Similarly, probably we have forgotten the conditions of
“Phacomorphic Glaucoma”, “Phacotoxic Glaucoma and Uveitis”,
“Phacolytic Uveitis and Glaucoma”, and “Phacoantigenic
Glaucoma”, formerly known as “Phacoanaphylactic Uveitis”.
Swollen lens such as Intumescent Cataract, Traumatic
cataract or age-related hypermature thickened cataractous
lens, especially in hyperopic crowded eye, can first progress
to pupillary block type glaucoma or mechanically push the iris
forward to cause acute angle closure type or occluded angle
type glaucoma. It is a condition of Lens Induced Secondary
Angle Closure Glaucoma. If diagnosed at early stages of
“pupillary block type glaucoma”, early intervention in the form
of “laser iridotomy” (also called iridoplasty) [6 - 8] or “surgical
iridectomy” would prevent the eye from worsening. At the stage
of “angle closure” glaucoma management with antiglaucoma
eye drops, diuretics, hypertonic fluid infusions, laser iridotomies,
surgical iridectomies etc. does not work. To save the vision and/
or the eyeball the only option is emergency lens (cataract)
removal [9 - 10].

On the other hand, Phacolytic [4, 11-13], Phacotoxic [4, 14]
and Phacoanaphylactic [4, 13, 15] terms are closely related and
used for the ocular inflammation (uveitis) and glaucoma where
lens material leaks out through the lens capsule or because of
the break in the lens capsule. These are the forms of “Secondary
Open Angle Glaucoma”. Macromolecules of the extruded lens
proteins mechanically block the trabecular meshwork causing
glaucoma (phacolytic), or induce intra ocular inflammation
(phacotoxic, uveitis) leading to glaucoma in some cases.
Phacoantigenic or Phacoanaphylactic glaucoma is secon-
dary to anaphylactic reaction in the eyeball to released lens
proteins and is even harder to diagnose and this term is very
rarely used these days. Again, the treatment of these conditions
is the surgical lens and/or lens material removal rather than
temporizing the condition with anti-inflammatory medications.

These above terms are either unfamiliar terms or getting
forgotten, especially by the younger generation of ophthalmo-
logists, because we are operating on eyes with very early
stages of cataracts, for example, 20/40 (0.5) vision eyes to
make them 20/20 (1.0) or “even better”. Still, even today, we
encounter such cases as this case presentation even in the so
called “developed world”.

The case of this elderly lady needed emergency surgery.
Even if the eyeball was “blind” (as reported by the patient and
her daughter) it needed surgical removal of the swollen lens to
relieve her of the pain. Left alone for the ocular pathology to take
its natural course process would take weeks, if not months, to
destroy the ciliary body and shut off the aqueous production. In
the meantime, patient would continue to suffer from ocular pain
and associated morbidity. Even if left alone for self-destruction
of ciliary body, the eyeball would gradually lead to “phthisis
bulbi” that itself could be a “painful blind eye”.

Ocular examination of the present case under consideration
revealed mechanical occlusion of the anterior chamber and
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associated glaucoma. It needed surgical intervention to treat the
problem. But delaying or denying the treatment by the daughter
raises some ethical and moral issues in this case and many
more other circumstances where patients are left at the mercy
and judgement of others, be it family members, care givers, and/
or legal guardians etc. Patients in nursing homes, foster care,
mental institutions are some such examples. Investing “power
of attorney” and “legal guardianship” in someone ethically and
morally demands *“rightful decision-making in the best interest
of the patient”, putting aside one’s self-interests and gains. | will
not pass judgement in this present case without knowing the full
details of the other side, but for me the patient should have been
operated on emergency basis - the only indication to operate on
a “blind eye” is “painful” blind eye.
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MukponyacoBa nognpazoBa mpaHcckaepanHa
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Micropulse subthreshold transscleral
cyclophotocoaqulation

Tsv. Dimitrov, T. Zlatkov, D. Petkova, M. Georgieva, F. Durmush, S. Valeva
First UMPHAT ,St. Yoan Krastitel”, Sofia

Pe3rome

[TpencTaBsT ce npeIMMCcTBaTa M HEAOCTATHIMTE HAa HOB METO/I BJICYCHHETO Ha €/THO OT Hali-3HAYNMHTE B CBETOBEH MaIad
OYHU 3a00JIsIBaHMS - IIayKoMa. TO3W METOJ € MUKPOIIYJICOBaTa IOJNParoBa TPaHCCKIEpaIHa UKIO(POTOKOAT YAl
(MP-TSCPC), xaro gact ot MunumanHo MuBasuBHara [nmaykomua Xupyprust (MIGS). Pasrienann ca ocHOBHUTE
METOJH Ha JIeYeHHE Ha INIayKoMa KaTo ce aKLeHTHpa BbPXY JIa3epHaTa LUKJI0(POTOKOATYIalus X HeHHOTO IPEIUMCTBO
KakKTO B HauaJIHUTE €TalM Ha 3a00JsBaHeTo, Taka U Ipu pedpakrepHara miaykoma. [IpencraBenu ca pesyiararu ot
Pa3MuHK KJIMHUYHH [TPOYYBAHUS, IIPU KOMTO € M3IM0JI3BaHa MUKPOITYJICOBa TPaHCCKIIepaliHa [IUKI0(OTOKOATyIaIHs.
B 3axitoueHne ca pasmieiaHH MEpCHEKTUBUTE M e(UMKACHOCTTAa Ha MHKPOILyJICOBaTa IIOJIparoBa TPaHCCKIEpaIHa
LUKI0()OTOKOAryIaLys.

KnrouoBH JymMM: MHKpPOITYJICOBa, MOAINPAroBa, TPAHCCKIEPaiHA, HUKIO(OTOKOATYIAIHMs, IayKoMa, IIayKOMHa
XHPYyprus, pedpakTepHa raykoma.

Abstract

This article aims to present the advantages and disadvantages of a new method in the treatment of one of the most
significant eye diseases - glaucoma. This method is micropulse subthreshold transscleral cyclophotocoagulation (MP-
TSCPC), as part of the Minimally Invasive Glaucoma Surgery (MIGS). The main methods of treatment of glaucoma
are considered, focusing on laser cyclophotocoagulation and its advantage both in the initial stages of the disease and
in refractory glaucoma. Results of various clinical studies in which micropulse transscleral cyclophotocoagulation has

been used are presented.

In conclusion, the prospects and effectiveness of micropulse transscleral cyclophotocoagulation were considered.
Key words: micropulse, subthreshold, transscleral, cyclophotocoagulation, glaucoma, glaucoma surgery, refractory

glaucoma.

BbBeaenue

lnaykomata € BofeLLa Npu4ymHa 3a HeBb3BpaTMMa CrienoTa
B cBETOBeH Maluab. oseye oT 70 MUIMOHa Ayl ca 3acerHa-
T, a okonio 10% oT TaX ca gocTurHanm oo cnenota. Pasnpoc-
TpaHeHWeTo Ha 3abonsBaHeTo ce yBenuyaea, kato npes3 2013 r.
ca 6unu sacerHatv 64.3 munnona gy, a o 2040 . ce ovaksa
Te Aa pocturHat 112 munuoHa gywn. Mo geduHuLmMs rnayko-
MaTa e CbBKyMHOCT OT OMTUYHM HEBPOMATUW, U3passiBalLyM ce
C MPOrpecuBHa AereHepaLyst Ha PETUHHUTE FaHrMUAHK KNeTKU
C MOCMEABALLO PEMOZENMpaHe W eKCkaBupaHe Ha OMTUYHMS
AMCK, NPUYMHSIBALLO HeobpaTma 3aryba Ha 3peHue.

B ronsima uacT oT crnyyauTe rnaykomata e acumnToma-
TUYHA U Ce AuarHocTuumMpa KbCHO. Pasrmexpar ce HSKOMKO
TEPaneBTUYHI CTPATENUM, KOUTO CE CYMTaT 3a eHEKTUBHU NpU
3abaBAHETO UMM CIMPAHETO Ha NporpecusTa Ha 3abonsBaHeTo
11 3ana3BaHe KayecTBOTO Ha XMBOT Ha NaLyeHTUTe C rnaykoma.

KbM gHelwHa gata BbTpeoyHoTo HansraHe (BOH) e eguh-
CTBEHUAT PUCKOB (HaKTOP, KOUTO MOXeE Aa Obae NOBMUSH U He-
rOBOTO MOHWXEHWE CE MOCTUra Ype3 HamMansBaHe Ha CexkpeLy-
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ATa Ha BbTpeoyHaTa TeyHocT (BOT) unm upes yBennyaBaHe Ha
ApeHaxa 1, KakTo 1 Ypes kKoMBUHMPaHe Ha Tesu ABa Noaxoaa.
TepanusTa BKNIOYBA HEWHBA3WBHW METOAM B HAYanHuTE (hasu
Ha 3a00nsIBaHETO - MEAVKAMEHTO3€EH (4pe3 NOKaNIHO U CUCTEMO
NpUIoXeHne), Ype3 nasepHu npoueaypu kato SLT/ALT, yumkro-
cotokoarynauus (CPC) unu XvpypriyHn WHTEpBEHLMM Npu
HeAoCTaTbyeH eekT OT NpeaxoaHnTe MeToam (TpabekynekTo-
Mus, Tpabekynotomus, apeHaxHn umnnawty). CPC npoueay-
puTe BknouBaT: TpaHcnynunapHa CPC, TpaHcautpeanta CPC,
eHpockoncka CPC v TpaHccknepanHa CPC - kaTo OCHOBHUTE
pasnukN MeXQy TAX Ce ONPEAENsT OT pasnuyHUTE MbTULLA, U3-
non3BsaHu 3a AOCTbM A0 LMAMapHOTO TAMO.

e pasrnegame MeToguTE Ha TPaAHCCKMepamHa LWKo-
cpoTokoarynauus. Cpen Knacuyeckute HEMHBA3WBHW METOAU
Ha neyeHWe e TpaHccknepanHata uuknodgoTokoarynauus 6e3
npekbcBaHe Ha BbnHata (CW-TSCPC), Ho T Bce noseve ce
13ron3Ba KaTo KpaeH MeTog Cnef OCTaHannTe KOHCEPBATHBHM
W XMPYPIMYHM METOAM Ha neveHue. MMpnumnHata 3a To3u n3bop
4eCTO Ce CBbP3Ba C Bb3HWUKBAHETO HA TEXKM YCIIOKHEHNS, U3-
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passBally Ce B XPOHUYHO Bb3ManeHune, XPOHUYHa XMNOTOHKS,
OTOK Ha MakynaTa, (hTu3a Ha bynba, HamanseaHe Ha 3puTenHa-
Ta octpota u apyru. CW-TSCPC e npegnountaH MeToA npu pe-
(hpaKTepHa rnaykoma unu Kato MUHIManHO WHBa3NBEH METOA
3a MOHWXABaHe Ha BLTPEOYHOTO HansraHe npu GonesHenu,
cnenu oun. To3u BUA TpaHCCKmepanHa Luknogotokoarynaums
nsnonssa 810 nm avogeH nasep, NPy KOWTO NA3ePHUAT by
npemuHaBa npes ckrepara u ce abcopbupa oT MenaHuHa B 13-
pacTbLMTE Ha LMNMapHOTO TANo, (OTOKOArynmpanku TbkaHTa.
Taka ce nocTuraT [ge Lienu: paspyluaBa ce MUrMEHTHUS Ce-
KPETOPEH enuTen Ha LNnMapHOTO TAMO AHOBPEMEHHO C MHAK-
PEKTHO pa3pyLUaBaHe 1 Ha HEMUTMEHTHWS CIIOM KIETKM, KaKTo 1
yBENn4yaBaHe Ha yBeockrnepanHus oTToK.

[Mpes nocrnegHUTe TOAMHW Ce npurara No-HoBa TEXHWKa
Ha TpaHccknepanHa LyKnodoTokoarynaums, KosTo Manonasa
MMKPOMYNICOB MeXaHN3bM 3a AOCTABSHE Ha fla3epHaTta eHeprus
- MVKpOMyncoBa NoAnparoBa TpaHccknepasnHa LmknodoTokoa-
rynaups (MP-TSCPC). MukponyncoBusT Mogyn npasu cepuit-
HW KpaTKW MMMyrcK OT AVOAEH Na3ep, pasgeneHn ot naysu. Mo
TO3W HaYWH, U3NON3BaMKM LIMKINYEH HAYMH Ha NnasepHa annu-
kaLws, ce NO3BONSBA Ha EHeprisiTa a ce HaTpyna B TapreTHU-
T€ MUIMEHTHM TbKaHW, AOCTUralku npara Ha choTokoarynaums,
KaTo CbLLUEBPEMEHHO nay3nTe NO3BONABAT Ha HEMUIMEHTHUTE
TbKaHW Aa ce OXMaAsAT OT Ta3epHOTO HarpsBaHe 1 Ja ocTaHar
noA npara Ha choTokoarynauws. Taka ce HamansBa konatepan-
HaTa yBpeda Ha LMINapHoTO TANo, KoATO ce Habnofasa npu
TpaHccknepanHata LuknodoTokoarynauus 6e3 npekbceaHe Ha
BbnHata. OT Ha4anoTo Ha 13MON3BaHETO HA MUKPONYNcoBaTa
TpaHccknepanHa LukodoTokoarynauus ce yctaHoBsisa Aocta
po6bp npodmn Ha Be30MacHOCT C HUCHK PUCK OT CEPMO3HM
ycnoxHeHus [3]. MHOrobponHu KNuUHWYHU U3CneaBaHus npes
nocneaHUTe roAnHN nokassat fobpu pesyntatit OT MUKPONyI-
coBaTa TpaHCcKnepanHa LuknogoTokoarynauus 6e3 cepuosHu
YCMOXHEHMS, KakTO Npu Bb3PACTHW, Taka 1 npu Aeva. Mopagu
Tasn NpuynHa TO3M TWN LMKMOGoTOKOArynaLms Moxe fa ce
n3nonsea ¢ fobbp edekT npeay Aa ce NPUCTBIN KbM Py
WHBA3WBHW METOAM KaTo (UNTpaLMoHHa xupyprus [3].

Pesynratu

[TpoyyBaHe, HanpaBeHO OT MeauumHCKus hakymnTeT KbM
yHuBepcuTeTa B AHKapa, NpocneasiBa paHHUTe pesynTatu oT
NeYeHneTo Ha pedpakTepHa rmaykoma ¢ MUKpOMyrncoBa TpaH-
ccknepanHa uuknodgotokoarynaums. M3cnegsaHeTo e npose-
aeHo ot Hoemepu 2017 1. oo anpun 2018 r. B Hero ca 6unm
BKIIOYEHM 52 nauneHTa kato obWo npocnefsiBaHuTe o4n ca
57. Ot tax 44 cnyvasa ca npocreasBaHn Ha 3 meceua, a 25
cnyyas Ha 6 Meceua. Kputepusrt, cnpsiMo KOWTO ce onpeaenst
YCNexbT Ha NEYEHNETO, e BbTPEOYHO HansraHe nog 21 mmHg
unn 20% HamanseaHe Ha BOH cnpsimo naxogHoTo HuBo. OT
BCWYKM crydam 27 ca 6unm xenn n 25 mbxe. CpegHaTa Bb3-
pacT Ha y4yaCTHULMTE B NpOYy4YBAHETO € 55.5+22.6 rofuHw.
CpenHoto BOH npeaun npoBefieHO NeyeHne ¢ MUKpOMycoBa
TpaHccknepanHa yuknodgotokoarynaumus e 35.2+10.4 mmHg.
[Mpu nocnegHata KOHTpONa Ha NpocneasBaHuTe cryyan cpeg-
Hoto BOH e 6uno 20.4+8.3 mmHg. ToBa ca 42% HamansiBaHe
Ha BOH npu nocnepHata KOHTpona CrnpsiMo M3XOQHWTE HUBA
KaTo Mpu NPOCNeAsBaAHETO HE Ca YCTAHOBEHU CEPUO3HU YCMOX-
HEHWS MPW HUTO eAMH OT CryyauTe. Peonepauysita e no-BUCOKO
BEpOSATHA NPy NaLMeHTV ¢ pedpakTepHa rnaykoma [4].
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[pyro npoyyBaHe e NpoBEAEHO OT YHMBEpcuTETCKaTa 6on-
Huua B Monpean (Montreal University Hospital Center), B koeTo
ca yyactBanu 52 nauueHTta ¢ pedpaktepHa rnaykoma [1]. He-
roBusT cpok e Bun ot 15-tn toHn 2017 r. go 8 oktomspu 2021
r. [TonoBMHaTa OT NaLUMeHTUTe ca XeHW, apyrata nonoBuHa -
Mbxe. [pu BCekn OT criyyauTe e npoBeAeHa neyvebHa cecus
OT MWKPOMYJICOBa TPaHCCKNepanHa LknogoTokoarynaumus Ha
3acerHatoTo oko. BOH Ha yyacTHumMTE B MPOYy4YBaHETO cnea
NPOBEAEHNS KYpC Ha NeYeHne e npocneasBaHo Ha mbpeaTta
cegmMuua OT NpoLeaypa, Ha MbpBUS MeceL, Ha TPETUs Mecel,
Ha LWecTus Mecel, W Ha MbpBaTa rofyHa Kato CpeaHuTe CToN-
HocT Ha BOH oT BCMukmM yyacTHUUM ca Gunmu cboTBeTHO 18.2
mmHg, 19.2 mmHg, 18.6 mmHg, 17.9 mmHg 1 16.7 mmHg.

MeguuuHcknaT yHuBepeuTeT B Litopux, npeacrass npoyy-
BaHe, CpaBHSBALO equMKacTHOCTTa MeXZy MWKPOMyncosa
TpaHccknepanHa uuknodotokoarynauus (MP-TSCPC) u Tpah-
CcknepanHata  uuknodgotokoarynaums 6e3 npekbcBaHe Ha
BbnHata (CW-TSCPC) [2]. [poy4BaHETO € NpoBEAEHO OT MapT
2016 r. go sHyapu 2020 r. v BkNKOYBa NaLMEHTH, AUArHOCTULM-
paHu CbC CPeAHO TEXKa 40 HanpegHana rnaykoma. Mukponyr-
COBaTa TpaHccKnepanHa LyknodoTokoarynauys € nposegeHa
Ha 47 nauueHTW, a TpaHCCKIeparnHaTa LmknogoTokoarynaums
Bes npexbcBaHe Ha BbnHaTa - Ha 150 nauueHTH. YenexsT Ha
neyveHneTo ¢ ABaTa MeTofa ce onpeaens kato namepeHo BOH
Ha KOHTPOMHUTE W3CredBaHus cried npoueaypute mexay 6
n 21 mmHg u Hag 20% HamansBaHe Ha BOH c unn 6e3 us-
MOM3BaAHETO HA @HTUTNAyKOMHU MeauKaMeHTW. Taka ycrnexwT
ot npoueaypata ¢ MP-TSCPC B npoyusaHeto e 87.5%, a Ha
CW-TSCPC e 88.6%. B rpynata Ha naunentute ¢ CW-TSCPC
npu nekyBaHUTE O4YM Ce mocTura HamanseaHe Ha BOH cbe
cpenHo 42.4%, a Ha rpynata ¢ MP-TSCPC BOH ce HamansiBa
¢ 31.1%. [JaHHnTe coyaT CXOpHM HMBA Ha ycrex Mexay ABaTta
metoga Ha nevenne. MP-TSCPC obaye e ¢ MHOro no-go6sp
npochun Ha Be30macHOCT, KOeTo paswmpsiBa TepaneBTUYHUS
CMEeKTbP W NO3BOJISBA Aa CE M3MOM3Ba M B PaHHWUTE eTanu Ha
3abonsBaHeTo. YCNOXHEHUsITa, KOUTO CbNPOBOXOAT MeToAa
Ha CW-TSCPC, ca eaem Ha poroBuuaTta, KUCTOMAEH MakymneH
efleM, NepcucTMpaLLa 04Ha XMNOTOHWS, OTNIENBaHE Ha XOpyou-
pesta, bTu3a Ha Bynba, oTanMna cumnaTuka u Lpyru, Kato
Mpy¥ MUKPOMyncoBaTa LyKNodOoToKoarynaums e OT4eTEH HUCHK
MPOLIEHT Ha YCNOXHEHNS Cried npoleaypara.

PeTpocnekTveeH nperneq Ha nauueHTu, KoMTo ca NpemMmHa-
nm MP-TSCPC e Hanpase+ B Mayo Clinic n Ross Eye Institute ot
tor 2016 r. fo asryct 2017 r., Npu naumeHT ¢ LoOpo LeHTpar-
Ho 3peHue (> 0.33) 1 MuHUMYM 3 MeceLia npocneasisaHe [5].

O61wo 61 oun ot 46 naupeHTn (68.80+17.12 roguHm) ca
noanoxeHn Ha MP-TSCPC cbc cpeaHo npocnegsiBaHe OT
10.2+3.1 meceua. CpegHoto BOH u cpegrmsaT 6poi nanons-
BaHW ekapcTBa 3a rnmaykoma ca 3Ha4WTENHO HamareHm oT 13-
XOAHOTO HWBO BbB BCSKA TOUKA HA BPEMETO 3a NpocrneasBaHe
(P<0.0001). Ha mecew 12 cpegHoTo BOH e HamaneHo ¢ 40.2%
CNPSIMO M3XOLHOTO HUBO, KaTo Npyu 85.4% 0T nauueHTUTe Cpea-
HaTa ynotpeba Ha MeAVKaMEHTW C rnaykoma € HamareHa
0.82+0.53, a npu 79.6% OT naumeHTUTe, UMa HamMansBaHe Ha
=1 MeanKaMeHT. YCTaHOBEHO €, Y€ HAMa 3HauNTenHO Hamans-
BaHe Ha BCVA cnpsiMo 13X04HOTO HWBO NpW MpocreasBaHuTe
nauuenTtn (P>0.05), ¢ nsknioyerme Ha 10 oun cbe 3aryba Ha
3PEHMETO OT =2 NIMHWKM W 5 04K, MPU KOUTO € MMano Nporpecust
Ha kaTapakTara.
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3akntoyeHue

Moxe na ce cuuta 4ye MP-TSCPC e KnuHWU4HO nones-
Ha mpouedypa Mpu HUCBK PUCK OT Bb3HUKBAHE Ha CEPUO3HH
OYHM YCTOXHEHUS 3@ MAUWEHTU C MbPBUYHA OTKPUTOBIbIHA
rnaykoma, nceBfoekcqonmaTBHa rnaykoma, 1 Apyru BUgoBe
BTOpUYHK rnaykomn. MP-TSCPC e cebp3aHa ¢ LbnrocpoyHo
HamanseaHe Ha BOH u noHwxaBaHe Ha MeaMKaMEHTO3HOTO
HaTOBapBaHe Ha MaLMEHTUTE, KOETO MOA0OpsiBa Ka4yecTBOTO
M Ha XMBOT M TAXHOTO NPUAbPKAHE KbM MEAUKaMEHTO3HOTO
neveHve.

MP-TSCPC TpsibBa na ce pasrnexaa kato BapuaHT 3a no-
PaHHO fleYeHre Ha rnaykoma, Kakto 1 Aa ce Mpeasioxu kaTto
anTepHaTVBa Ha OMepaTMBHOTO feYeH!e Ha rnaykomara.
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I'naykoma u BpogeHa aHupuqus

A. lNonoBa
YMBAI ,AnekcaHgposcka’, M®, Codus

Glaucoma and congenital aniridia

A. Popova
University Hospital ,Alexandrovska”, Sofia

Pesrome

I'mayxomara e camMo eiHa OT pa3iIyHKUTe PEHOTHITHH U3SIBH ITPY MTALMEHTH C BpOIeHa aHUpHIKst. BpojeHara annpuaus e
psizika, HO 3HaYMMa [aHOKYJIapHa I1aToJIOTHsl, ¢ 00raT KIIMHUKO-TeHETHYEH MoJMMOoppr3bM. OCHOBHATA XapaKTEPHUCTHKA
Ha BpOJeHATa aHUPHUINS, HE3aBUCHMO OT KIMHUKO-TeHeTHYHara i (opMa €, 4e MbpBa M OCHOBHA KJIMHUYHA TPOsiBA
KbM MOMEHTA Ha PakJJaHETO € TOTalHaTa JINTICAa Ha MPHC, BUANMA C IPOCTO OKO. BB3MOXKHO € Ts1 1a ObJie mporycHara.
OcTraHanuTe NaToJIOrHYHI OYHH, EBEHTYAIHO U OOIIN, CTUTMH CE€ KOHCTATHPAT MO-KbCHO, BKITIOYNTETHO U IIayKoMara,
C pacTexa Ha MHIUBHMJA. [Jlaykomara MOXe Ja ce NPOIyCHE aKo JETETO HE Ce KOHTPOIMpa MEPHUOAUYHO, a TOBA €
€llHa OT MPHYMHHUTE 3a JOIBIHUTEIHO YBPEXKAAaHE Ha MO Hayajo CHIIECTBYBAIllaTa HUCKA 3pUTEIHA OCTPOTA, MPH
MAlMeHTUTE C BpOJieHa aHupuas. B crarusita ce oOpblla BHUMAaHUE HA BCHUKH ITbPBUYHH MIATOJIOTUYHHU OYHU TIPOSIBH
U €BEHTYaIHUTE YCIIOXKHEHHUS Ha Jiella C BPOACHA aHUPHIUS, C aKIEHT Ha I1ayKoMara.

KuirouoBu nymu: anupuauiina rmaykoma, BpojeHa anupuaus, PAX6 rex.

Abstract

Glaucoma is one of the various phenotypic manifestations in patients with congenital aniridia. Congenital aniridia
is a rare but significant panocular pathology, with a rich clinical-genetic polymorphism. The main characteristic of
congenital aniridia, regardless of its clinical and genetic form, is that the first and main clinical manifestation at birth is
the total absence of iris, visible to the naked eye. It may be missed. Other pathological ophthalmic, possibly common,
stigmas are found later, including glaucoma, with the growth of the individual. Glaucoma can be missed if the child is
not monitored periodically, which is one of the reasons for to further damage the initially existing low visual acuity the
in patients with congenital aniridia. The article draws attention to all primary pathological ocular manifestations and
possible complications in children with congenital aniridia, with an emphasis on glaucoma.

Key words: aniridic glaucoma, congenital aniridia, PAX6 gene.

BbBeaeHue

[oka3BaHeTO Ha rmaykoMHa naTonorusi mpu BpogeHata
aHMPUANS, KaKTO W YTOYHSIBAHETO Ha MPUYMHWTE 33 Bb3HWK-
BaHETO il B HEOHaTamnHa N paHHa [ieTcka Bb3pacT NOHsKora
€ UCTMHCKO Npeaun3BMKaTeNCTBO 3a opTanmonora, He camo 3a
mnagvs [4, 8, 9, 11]. Cnopef CbBPEMEHHW aBTOPW TEPMUHBT
BpOAEeHaTa aHMpuaus (ToTanHa nunca Ha MpKUc KbM MOMEHTa
Ha paXhaHeTo) BKMWYBA CamO €4WH OT CUMNTOMUTE Ha
naHoKynapHaTa naTonorvst aHupuans-cuHapom. B nurepartypa-
Ta pasn1yH1 aBTOPM WU3MON3BaT U APYrH, CUHOHUMHU TEPMUHM
3a BpodeHa aHupuawns - Aniridia fibrosis syndrome, Anterior
Segment Fibrosis Syndrome (ASFS), Aniridia Syndrome wunu
PAX6-Syndrome [3, 5, 9]. KnuHnko-reHeT4HNTE MpOyYBaHUs
Ha aH1pUAWS-CUAPOM [oKa3axa HanmumeTo Ha 6oraT KNuHKKO-
reHeTUYeH NONMMOPEU3BM, KOMUTO CE ABIMKM Ha NaTONOMYHN
myTauun B PAX6 reHa [3, 5, 7, 9 - 11, 13, 14]. UnchopmaumsTa
33 KNWHWKO-TEHETUYHUTE acnekTW Ha BpOAeHaTa aHupuans
HenpekbCHATO ce yBenuyasa. Ha yeTupute EBponencku KoH-
cepeHuun no anmpuaus - 2012 r. (Hopserusi), 2014 r. (Uta-
nus), 2016 r. (Tepmanus) n 2018 r. (Mapwx) ca 06cbaeH CbB-
pemeHHNTE Npobremm, CBbP3aHn C TePMUHONOTMATA, paHHaTa
[MarHo3a Ha aHUpWaUs-CUHAPOM, YCTIOXKHEHUSTA, NTEYEHNETO
Ha aHMpWaUIAHaTa rmaykoma 1 Ha aHupuanuiHaTa kepatonaTus.
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Len
[a ce HanpaBw o6cbxaaHe Ha rmaykomata npu nauueHTn ¢
Bpo,qua aHVIpVIﬂVIﬂ B C'beeMeHeH AClMeKT.

Marepuan u metoam

JnyHo macnepBaHu 1 npocrnefeHn Aeua M Bb3pacTHU C
BpoaeHa aHupuams. JutepatypHu pannm (1939 - 2020 r.).
3non3eaHn ca BCUYKN PYTUHHK, @ NO Nokas3aHua 1 cneyuanu-
31paH ohTanMONoMMYHN MeToaun (naxvumeTpus, exorpadus,
exobrometpusi, UBM, OCT), npunaraHu y Hac, 3a Aoka3BaHe
Ha rmaykoma OT CrpaBOYHMKa Mo rnaykoma Ha EBponeiickaTa
rmaykomHa acouuauusi. 3a KIWHUKO-TEHETWYHaTa  OLeHKa
Ha OYHUS (DEHOTUN € MPUNOXeH reHeanorkyeH aHanus. o
noKasaHua ca NpoBedeHW KOHCynTauuu ¢ apyru JeTcku cne-
Umanucti, a CbLlo 1 KOHCYNnTauun C KNUHUYEH TeHeTUK. an
HSIKOMKO OT MaLWeHTUTE € NPOBELEHO MONEKYNSPHO-TEHETUYHO
nacnegeaHe. ManonasaHa e M HanuyHaTa MeguLMHCKa [OKY-
MEHTaLWMs Ha NauyeHTuTe.

Pesyntatu n o6cbxpaaHe

JnuHo n3cnepBaHn ca 0610 47 naumeHTu ¢ gBycTpaHHa
BpofeHa aHupugus. OT BCuukw w3cnegBaHu 28 ca pgeua
(59.6%), Ha Bb3pacT oT HoBOpoaeHo (20 aHeBHO MoMYe) 10 18
roanHu, a 19 ca BbapactHu (40.4%). Hai-Bb3pacTHUAT nauyneHT
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e Ha 50 roguHu. CvoTHOWeHKMeTo no non e 26 (55.6%) ca ot
xeHckn non 1 19 (44.4%) ca ot mbxku non (p < 0.001). O6wo
25 0T NaLUWeHTUTE ca aKTUBHO W SbArOroAuLIHO NpocneasBaHu
(1984 - 2019 r.). MaumeHTUTE ca ot 22 pogocnosus. B Lsnata
n3cnegsaHa rpyna cnopaguunute ciyvam ca 10 (21.3%) na-
uneHt (ot 10 pogocnosws), a amunHute cnyyan ca 37
(78.7%) naupeHTn ot 12 pogocnosus. OT amunHuTe cnyyan
35 (94.6%) naumeHTV ca C aBTO30MHO JOMWHAHTHO yHacne-
pasaHe (Afl) » gBama naumentn (5.4%) ca ¢ aBTO30MHO-
peLecuBHO YHacneassaHe (AP).

Hayano Ha koHcTaTupaHe Ha aHMpuUausATa

AHamMHECTWYHO M MO [aHHW Ha MepuLMHCKaTa AOKyMEH-
Tauus BPOAEHaTa aHUpUas € KOHCTaTupaHa B AeTcka Bb3pacT
npu Bewuk 47 wacnensanu nauweHTy: mpu 10 - B nepuopa Ha
HOBOpPOAEHOTO (21.2%), npn 25 - [o 6-Tus Mecel, cren paxga-
HeTo (53.2%), npu 7 - [0 efHa roguiHa Bb3pacT (14.9%), npu
3 - 1o 3 roguwHa Bb3pacT (6.4%) v npu 2 - 8o 7 roauLiHa Bb3pacT
(4.3%).

MbpBY KNMHWYHK NPOSABK

AHaMHECTUYHO W MO AaHHM Ha MeauuMHCKaTa JOKYMEH-
TaLmMs MbPBUTE O4YHM MPOSIBM, [Janu NOBOLA 3a MbpBYs odTan-
MOMOrUYeH nperneq ca: ,LUMPOKM 3eHuLK* (nunca Ha upuc) - 35
(74.5%) naupeHTn, apasHeHe oT cBeTnMHa (oTodobus) - 5
(10.6%), ,Tpenkawy nornea’ (Huctarsm) - 4 (8.5%), kpuBeHe Ha
ouuTe (cTpabusbm) - 3 (6.4%).

OuyHM NpomeHu

V13BeCTHO e, Ye BpogeHaTa aHMpuans e naHokynapHa (Myn-
TUCTPYKTYpHa) natonorus [10, 11, 13, 14]. Tosa 6e koHCTaTMpaHo
V1 PN BCUYKM M3CreaBaHm OT Hac nauneHTu. OCHOBEH, MbpBM
BuaMM Be3 cneLyanHa onTika CYMMTOM e HeoBr4aiHo LnpokaTa
3eHuLa, nopaagu BpofdeHaTa nvnca Ha upuc. ToBa Mo-NEecHo
ce 3abenassa npu ceetnm upucn (dur. 1), Ho moxe ga Gbae
nponycHaTo npu TbMHM upuck. CbMbTCTBALLMTE BpOAEHATa
NMNCa Ha MpMca O4YHW MPOMEHM 3acsrat BCUYKA CTPYKTYpW Ha
NPEeSHUS O4EH CErMEHT, ONTUYHIUTE CPEaW, 3afHNS O4EH CETMEHT
- MaKynara, 3puTenHus Heps n bynba kato usno. Te moraT ga
BbOat KoHCTaTUpaHN B pasninyHv KOMBMHALMKM Mpu OTAEnHUTE
B0nHW, B eOHa M Cblua UMK B Pa3nuyHa CTEMEH 3a BCSKO OKO,
B Pa3Ni4HM Bb3PaCTOBM Nepuoan Ha uacrnensaHute. OynuTe
npoMeHu MoraT Aa 6baaT rpynupaHn B 4Ba OCHOBHW KITMHUYHY
CUMMTOMOKOMMIIEKCA - aHUPUANS CUHOPOM W aHUpUaWs MIC
CUHOPOM. Bceki eguH OT TSX MMa KIMHWYHM NOABaApUaHTy.

our. 1. [IAcHO OKo Ha MHAMBMA C BpodeHa cy6ToTanHa nunca
Ha upucoBa auadparma.

CMNTOMOKOMMNINEKC aHUPUANA CUHOPOM

To31 CMMNTOMOKOMMIEKC BKMKOYBA CAMO NATONOMYHU OYHU
NPOMEHM, T.H. U3omnMpaHa o4Ha natonorus. Llenmst ocHoseH
naTtonornyeH deHoTUN ce u3sesaBa Ao 13 rogulHa Bb3pactT.

®oTohobus, HUCTarbM, TOTanHa WK YacTUYHA Jiunca Ha
npuc, pedpakTMBHM rPeLLKU, XMNonnasus Ha Makynute, yk-
TyaLun Ha BbTPEOYHOTO HanaraHe.
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®otohobusl, HUCTArbM, MUKPOKOPHES, TOTamnHa Unmu yac-
TYHA NMNCa Ha MPWC, LEHTPanHU TOYKOBWAHM KaTapakTy,
pedpaKTUBHY rPELLKKM, XMNONMasns Ha MakynnuTe, (nykTyaumum
Ha BbTPEOYHOTO Hansraxe.

Mpn KOHKPETHWTE MauueHTM MmoraT Aa ce Habnwogasat
Hal-pasnMYHN JOMBIHUTENHN OYHW CTPYKTYPHU MPOMEHW W
TEXHW YCTOXHEHUS - aHUPUANAHA KepaTonaTusi, MOMbTHEHWE
Ha neLiaTa unn M3MECTBAHETO il OT HOPMAmHOTO MONOXEHME,
rnaykoma. LleHTpanHW TOYKOBMAHM KaTapakTu npu nauyneHT
C BpoAeHa aHupuams (dur. 2), cuutaxme 3a aBTO30MHO-peLie-
CMBEH MPK3HaK, HO MO-KbCHO O CPELLaxXMe 1 Mpu NauneHTu ¢
ABTO30MHO-[OMUHAHTHO YHacrefsBaHe Ha anupuaguaTa [14].
Mopaan pasnuyHM reHETUYHW U CPEJOBN NMPUYMHI OTAEMNHUTE
KIMHUYHM U3SIBU CE KOHCTATMpaT C pacTexa Ha HAMBMAA, HO C
WHAMBWAYaNHa XxapakTepucTuka. He ycTaHoBIUXME ChLUECTBEHN
pasnuuns B OYHMS (DEHOTWN MpW MHAMBMZMTE C hamuiHa
n3ssa - Al u AP, CpaBHsIBaiiK/ r'1 CbC CopaguyHnUTE CryYau.

C anupuamnsa cuHgpom ca 42 (89.4%) ot uscnenpanuTe
nauuentn. OT Tax 18 nauweHtv (42.9%) ca ¢ aHvpugniHa
rnaykoma, 8 naumentn (19%) ca ¢ nyKTyrpaLLym u rpaHnyHu
cToiHocTn Ha BOH u 16 nauueHTn (38.1%) ca ¢ HopmamnHu
CTOMHOCTM Ha BOH.

MonekynspHO-reHeTU4YHO M3crneaBaHe e nNpoBeaeHo npu 5
Aela v npu eauH BbapacTeH. Mpn oT 4 Jella ca KoHCTaTUpaHm
naTonornyHm myTaumm B PAX 6 reHa, npu efHO feTe B reHa
VSX1 (Visual Sistem Homeobox 1 Homologue, 1. ToH4eBa u
kon., 2014), [13]. B pocTbnHaTta nuTepaTypa He Hamepuxme
nybnukauum Ha apyrv aBTopu 3a MyTauuu B reHa VSX1. Tpu
Bb3PaCTHWS NaLMeHT (KeHa) C BpoAeHa ABYCTPaHHa aH1puams
He Bsxa JokasaHu naTonoruyHm mytauum B PAX 6 reHa, Ho T4
poam feTe ¢ BPOAEHa aHUPUaKS.

®ur. 2. BpogeHa aHMpuamns v LeHTparHa ToYKoBuaHa
kaTapakTa.

CMMNTOMOKOMMIIEKC aHUPUANS NITHOC CUHAPOM

T031 CUMMTOMOKOMMIEKC BKMHOYBA BCUYKW O4YHW NMPOSIBY Ha
aHMPUANS CUHOPOM, HO CbYETaHM CbC CUCTEMHU YBPEXAAHNS.
[loka3BaHETO Ha W3BBHOYHW CUCTEMHU YBPEXAAHWUS Onpesens
CbOTBETHUS CUHOPOM.

C anupugmus nnoc cuHgpom ca 5 nauuentn (10.6%) ot
BCWYKW U3CNEABaHM, a OT TSX CaMO EfMH € C aHUpUaWiHa rnay-
koma.

/3BbHOYHMTE NMpOMEHW, KOUTO 6sixa KOHCTaTMpaHW npw
13CneaBaHNTE MaLWeHTa Ca: CMasmyC HyTaHC, M3ocTaBaHe B
pacTexa, YacTW4yHa CYHAAKTUINS Ha MPBCTUTE Ha efHaTa pPbka,
aucnanus, abHOPMHO 3a Bb3pacTTa Terno (3aTibCTsBaHe),
reka CTEMeH Ha M30cTaBaHe B MCUXOMOTOPHOTO passuTie (3
MaLlMeHTK), NIIOCKW CTbMana, ABO/Ha ropHa 3b0Ha peauLa (eaHo
JeTe - MOMUYe), BpoLeHa nykcaunst Ha TazobespeHnTe CTasu
(epHO JeTe - MOMWYE), TEHUTOYPETPANHM NPOdeMM, YacTuiHa
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CUHOAKTUIMS Ha NPBCTUTE Ha edHOTO CTbMarno, U30CTaBaHe B
HEPBHO-MCUXNYECKOTO Pa3BUTUE (€OHO LETe - MOMUYE).

OT n3cneaBaHuTe 5 NauneHTu ¢ aHUpWauiiHa rmaykoma e
€[IVH, a OCTaHanuTe 4 naumeHTy ca ¢ PryKTympaLyy 1 rpaHn4HU
CTOIHOCTM Ha BOH.

Camo npv ey OT Tean naumeHTu (Momnye) 6e NnpoBeaeHo
MOSEKYNSIPHO-TEHETUYHOTO M3cneaBaHe U ce gokasa WAGR
syndrome.

3putenHa ocTpoTa

[lokasaHo e, Ye BCUYKW NaLMEHTH C BPOLEHa aHMpUaNns ca C
MO-HWUCKW 3PUTENHN PYHKLMM NOPaAMN HANMuYMe Ha XMMonnasus
Ha MakynaTa, He3aBICUMO OT KIWUHUKO-TEHeTUYHaTa it hopma.
Korato nunceaT [OMBAHWTENHW YCMOXHEHUS 3pUTEMNHUTE
tyHKumm ce aBvkar B rpanuumTe 0.04 - 0.1 6e3 unm ¢ ontTumanta
obuvaiHa kopekumsi. CbC 3puTeNiHa OCTPOTa Ha BCSKO OKO
0.06 - 0.1 - ¢ kopekuus b6sixa 20 (42.6%) oT ucneaBaHuTe HU
nauueHTn, 3puTernHa ocTpoTa Ha no-mobpe BUXKALOTO OKO
0.06 - 0.1 - Bsixa 13 (27.6%), 3putenHa octpota 0.01 - 0.05
- Ha no-gobpe BkaaLLoTo oko bsxa 8 (17.0%), ¢ nepuenyms
Ha CBeTNMHa Ha no-gobpe BKAALLOTO oKo ca 3 (6.4%) u npu
Tpn Leua (6.4%) 3putenHata octpoTta He 6e yTouHeHa, nopagu
HeBepOanHaTa UM Bb3pacT, HO CbLUUTE UMaxa NoNesHu 3pu-
TenHN yHKUMK. V3BECTHO €, Ye C pacTexa Ha MHAMBKAA pas-
NMYHM PaKTOPKU (EK30reHHW, TEHETUYHM) MoraT Aa Browar
BOMbIHATENHO 3pUTENHUTE (PYHKLUMM HA NaUMeHTUTe C BPo-
[EHa aHvpuana W ga [oBedaT [0 aHWpuauiiHa rraykoma,
aHMpUaNAHA KepaTonaTisi, MOMbTHSBAHE UMK U3MECTBaHE Ha
newwte v ap.).

BbTpeoyHo HansraHe

Ob6obLieHo, OT BCMYkM m3cnegsaHu - 47 naumeHtn, 19
(40.4%) ca ¢ aHupuauitHa rnaykoma, 12 (25.6%) ca ¢ donyktyu-
paLLy 1 rpaHudHmM cToinHocTu Ha BOH 1 16 naumeHTu (34%) ca
C HOpMasHU CTONHOCTM Ha BOH, Ho Ha pasnnyHa Bb3pacT npu
oTAenHuTe HaMBMAK. Hskou aBTopyn cbobilyasar, ye npu 80 -
100% OT HacO4YeHO NPOCTEAEHUTE MALMEHTH C BPOLEHa aHWpH-
[JMs Ce KOHCTaTipa TPaH3UTOPHa O4Ha xunepTteHans [2, 4, 9 - 11].
Cropeq CbBpEMEHHUTE KPUTEPUM EOHOKPATHOTO KOHCTaTUpaHe
Ha nosuweHoTo BOH He e CMHOHWM Ha O4YHa XMMepTEeH3us
(OX). CoBpemenHute kputepun 3a OX ca ytouHenu (Ocular
Hypertension Study, 2014) n BkntoysaT cToitHocTTa Ha BOH
Hag 21 mmHg, OTKPUT KaMepeH brbi, N1Nca Ha NEPUMETPUYHN
MPOMEHN, HOpManeH 3pUTeneH auck N HeBpodhnOpHnepPeH croi,
AHaTOMMYHO HOpMarneH MpPWAOKOpHeaneH brbn W nunca Ha
NaTonoryHN NMPOMeEHU (CTPYKTYPHW, Bb3NanuTemnHn, TYMOPHM),
KOMTO [a ca npuynHa 3a nouweHo BOH. OX e puckoB dhaktop
3a MbpBIYHA OTKPUTOBIBITHA FMaykoMa, HO HE U 33 aHpUauitHa
rnaykoma [1, 5, 9]. Hai-4ectute YCNOXHEHMETS Ha aHWpu-
[WHaTa rnaykoma ca kepatonatust (dur. 3), cuHgpoma ,Cyxo
OKO", kKaTapakTa (MocTonepaT1BHO UMK TaM KbAETO T MPUCLCTBA
MbPBUYHO), YBPELA Ha 3pUTENHUS HEpB.

N

~
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our. 3. Momuye ¢ AByCTPaHEH aHUpUans CUHOPOM W TeXKa
kepaTonatus Ha nesus 6yno.
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BpoaeHa aHupuams v nneiotponus

BponeHata aHupuamns e onucaHa 3a MbpBy MbT Npeau Ba
Beka (Barrata, 1819) [7, 14]. Ot 60-Te roguHu Ha XX-Tv Bek 51 €
0beKT Ha nMpoyyBaHWs OT OhTanMonoau, rmaBHO Kato MpuUYKHA
3a HamaneHo 3peHve Wunu crenoTa BCreaCTBME Ha rhaykoma
n ycnoxHerusta . Mpes 80-Te rognHm Ha XX-T1 Bek uanusat
MbPBUTE MONEKYMNAPHO-TEHETUYHN NPOYYBaHUS Ha BPOAEHaTa
aHvpuans. [lokasa ce, ye 3abonsiBaHETO € MOHOTEHHO U
yHacneasiBaHeTo e npeaumHo no ALl HauvH. BpopeHaTa aHnpuaust
€ eQHO OT OYHMTE 3abonsBaHwsl, KOUTO MOraT Aa Ce 13non3sar
kaTo mogen 3a rnobanHu npoyyBaHNs Ha KIMHUKO-TEHETNYHMS
normmopcmabm (KIM) M yTOuHSIBAHETO Ha MexaHu3wmuTe 3a
HEroBOTO Bb3HWKBAHE NP HacnefcTBeHaTa natonorus npu
yoBeka [14]. Cnep npukntousaHeTo Ha lNpoekTa 3a kapTupaHe Ha
yoBelLLkust reHom (2003 r.), 6posiT Ha npoyuBaHusTa 3a KI'Tl npu
BpOJEeHaTa aHypuans C MOMOLLTA HA MOMEKYMSPHO-TEHETUYHM
MeToau e orpomeH [3, 5, 7 - 11, 13, 14].

MneroTponus e reHeTndeH TepMuH. MneroTponus, pecnek-
TWBHO MNENOTPONeH edekT, 03HayaBa MHOXECTBEH edekT
Ha KOHKPETEH MyTaHTeH reH. MHOXECTBEHUTE O4HM MpOsBY,
KOUTO Ce U3SIBSIBAT C pacTexa Ha [EeTeTo C BPoAeHa aHMpraus
(dpoTochobusi, HucTarbM, CTpabusbM, MOBULLIEHO BLTPEOYHO
HansraHe, kepaTonaTusi, HUCka 3puTenHa ocTpoTa 1 Aap.), ca
nneitoTponeH edekT, peaynTar OT NaTonoryYHK MyTaLumn (non-
sense, frameshift - deletion or insertion, splicing, missense,
run-on 1 gp.) B PAX6 reHa [3, 5, 7, 14]. CumMnTOMOKOMMNAEKCHT
Ha BpOAEHaTa aHMpWaus € LUMPOK, pasrbBa Ce C pacTexa
Ha MHOMBMOA W 3acdra B pasnuyHa CTeneH BCAka efgHa oOT
CTPYKTYpUTE Ha NPELHMS O4EH CETMEHT, BKITIOUMTENHO W NeLuara.
loBeyeTo OT CUMMTOMMTE MOXE [a Ca HanuLe KbM MOMEHTa Ha
paXOaHeTo, HO LIAMOCTHUAT (heHOTUN ce NposiBsiBa A0 13 roguiuHa
Bb3pact. Crieq Ta3n Bb3pacT NO-4eCTu ca YCHOXHEHUATa creq
HeAMarHocTuLMpaHaTa CBOEBPEMEHHO rMaykomMa, NMOMbTHSIBaHE
Ha poroBuuaTa, HanpeaBaHe Ha MbTHUHUTE B felara w ap.
OcBeH nneiiotponHus edoekt Ha PAX6 reHa, kato npuumHa 3a
KIMHWKO-TEHETUYEH NONMMOPMU3LM NPY BPOLEHATa aHMPHaKS,
pons MMaT U MHOXECTBEHUS anenoMopdu3bM, SBEHNETO
BOMWHAHTHOCT-PELIECBHOCT, BapuaLyvTE Ha FeHHOTO IENCTBME,
nonureHnsTa, SBMEHUATa €enucTasa-xunocrasa, (HeHoKonme-
reHokornve. HacoyeHoTo m3yvaBaHe Ha KITI npu maumeHtv ¢
BpOZEeHaTa aHMpuaus Npoabiikaea Ao AHec. PasHoobpasneTo,
CUMMTOMaTVKaTa 1 TEXECTTa NPy aHUPUAMS CUHOPOM 3aBUCST OT
XapakTepa Ha reHeTU4HUS Aed)eKT BbB BPEMETO Ha U3sBaTa My B
OHTOreHe3ara, KakTo U Ha peguLia ek3oreHH! dakTopu (HaumHa
Ha X1BOT 1 MEAMLMHCKOTO NpocreasBaHe Ha MHAMBMAA).

MexaHn3bM 3a Bb3HWUKBaHE U NPUYKMHK 32 aHUPUAKNIHA
rnaykoma

AHMpuaMHaTa rraykoMa e BTOpWMYHA 3aKpUTObIbIHA C
npegHoOM3ObprBall, MexaHusbM, Ge3 Hanuume Ha 3eHnyeH
6ok [1, 4, 9]. KonuyecTBeHaTa ekcnpecust Ha NaTonornyHu
npoTeuHn o1 MyTauun B PAXG reHa onpefens U pasBuTUETO
Ha rmaykomMHa naTonorust Mpu pasnuyHnTe NauuMeHTH, a ChbLuo
Taka Onpesens 1 CTENeHTa Ha KMMHWYHA 135iBa Ha BCEKN eayH
OT OTZenHUTe MPOsiBU B TO3U CUMMTOMOKOMMNEKC. Bpogenu
CTPYKTYPHW AMCMIPOMOPLWM BbB BCEKU €WH OT eneMeHTUTe,
KOMTO HOPMaIHO U3rpaxaaT NPEAHNs O4YeH CermMeHT, Briokmpat
B pa3nnyHa cTeneH npeaHoKamepHus brbi W 3aTpyaHsBaT
OTTOKAa Ha BbTPEOYHaTa TEYHOCT. [JOMbIHUTENHW PUCKOBK
hakTopy 3a TOBa Ca CIy4auTe C HamMyme Ha MUKPOKOPHES,
MUKpodhTanM, cchepodakms, No-kbca akcuanHa oc Ha OKOTO.

B eTvonornyeH nnau ce kacae 3a NaTonoriyHN MyTaLum
B reHa PAX6 (Pared box gene 6 homolog). Mo nutepatypHu
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AaHHW Ha Yyxam asTopu MyTauunte B PAX 6 reHa ca pasnuyHm
[nonsense (38.9%), frameshift - deletion or insertion (25.3%),
splicing (13.2%), missense (11.7%), run-on (4.7%) v ap.] u Hait-
4ecTo KoHcTaTupanute (B 85% ot cnyyaunte). Te ce cpeluart He
camo Mpy1 HAVBWAK C BPOAEHA aHNPUAWS!, HO W MPY MHAMBMAN
c konoboma Ha upwuca, Npy MHOMBMOWTE C @HMPUAWS MAC
cuHgpom (Wilms tumor; Gillespie syndrome u gp.), a cbLio
Taka W Npu NauueHTn ¢ mesogepmanHa gucrexesa [3, 5, 7,
9 - 14]. EK30MHMAT aHanu3 faBa Bb3MOXHOCT [a ce 13yyaBa
XETEPOreHoCTTa W anemnHus nonMMopuabM Ha MOSEKYNSipHO
HMBO. OcBeH myTauum B PAXG reHa mpu HSKOM WHAMBUZMW C
BpOZeHa JUnca Ha MpUC Ca KOHCTATMpaHU MyTaLyv 1 B Opyri
renu [(FOXC1 (Forkhead box), PITX2 (Paired-like homeodomain
transcriptin factor 2) n CYP1B1 (Cytohrome P4501B1), ELP4
(Elongator acetyltransferase complex subunit 4)], Ho rnaykoma
He e obcbxaaHa. Ot Tean redn CYP1B1 reHbT 1 naTonornyHu
MyTaLumu B HEro € CBbp3aH C MosiBa Ha [TbpBryHaTa BpoaeHa
rnaykoma (MBl). MBI Mma NaTOrHOMOHMYEH (EHOTUM, HO
TOW HEe BKMKOYBA NMNCA Ha MpUC (aHUpWaMs mnu konoboma
Ha wumpuca) [7]. B pocTbnHata nuTepatypa Hamepuxme
HsKOMko nybnukauun Ha cbyeTaHueTo BydTanm, MOBMLIEHO
BOH, BpogeHa aHupuans u mytauum B CYP1B1 reHa [7]. B
MOCNEAHNTE TOAMHN MPU MALMEHTM C BpOLEHa aHWpuaus ca
KOHCTaTMpaHN MaToNoMiYHN MyTauun B OLle ABa HOBU reHa
- FOXD3 v TRIMM44 [Samant M, Chauhan BK, Lathrop KL,
Nischal KN, 2016] [10]. BpogeHaTa aHupuans ce otnnyasa ¢
foraT KMMHWKO-TEHETUYEH MNOMMMOPCN3bLM, HE3ABUCUMO OT
KMWHUKO-TeHeTMYHaTa 1 opMa - JOMUHAHTHA, peLecvBHa,
cnopaguyHa. He BuHary npy naumeHTy ¢ BpOLeHa aHUpnams
ce [okasBa Hanuyue Ha maTonoruyHn mytauun [3]. Lanu
cam0 KOmnmM4yecTBeHaTa ekcnpecus Ha NaTtonorMyHu NpoTenHu
B nepuoda Ha MopdoreHesarta € npuymHa 3a HannyneTto Ha
KMMHWYHOTO pasHoobpasse B MPOTWYAHETO Ha rmaykomara
Npy WHAMBWAMW C BPOAEHA aHUPUAMS OCTaBa OTKPUT BBMPOC.
[lokonko xunonnasusita Ha MakynuTe € MbPBOMPUYMHA 3a Mo-
HWCKUTE OT HOPMANHOTO 3pUTEMHU (DYHKUMM MPW MHOMBULN
C BPOZEHa aHWpUaMS M JOKOMKO MaToOMOrMYHU Bapuauum Ha
BOH B nepuoga Ha pacTexa Ha uHauMBuga ca haktopu 3a
QOMbIIHATENHA YBPeda Ha 3pUTenHUTE (YHKUAWM CbLLO €
OTKpUT BBMPOC.

BtopuyHa rnaykoma, kepatonatusi, OTenBaHe Ha XOpWo-
ngesTa, XUNOTOHNSA Ca Han-4yeCTUTE MOCTONEPaTMBHIA YCMOXK-
HEHUs TPV WHOMBWOW C BPOAEHA aHWpUaWa creg aHTw-
XWNEpPTEH3NBHA Onepauus, Cnefd eKCTpakuus Ha MOMbTHEHa
unu cybnykcupaHa nela, Kakto U Crned BakCUHauWs wiu
npebonenysaHe, cnepn KOHTY3OHHA TpaBMa Ha OKOTO, UM Ha
rnaeata [2, 4, 6, 9, 12]. Ha ®ur. 3 e npeactaBeHO MOMMYE C
BpOZeHa [ABYCTPaHHa aHUpWUaMs W Texka nocTonepaTvBHa
KepaTononaTis Ha €4HOTO OKO Cref aHTUXUNEPTEH3NBHO One-
paTUBHO NeveHve.

NeyeHue Ha aHupuauiiHaTa rnaykoma

NeyeHneTO Ha aHMpuauMiHaTa rnaykoma ce npeuumsupa
nHaueuayanHo [2, 4, 9]. To e cBbP3aHO C KOHCTaTUpaHuTe
CTOMHOCTM Ha BbTPEOYHOTO HansraHe (BOH) u cbcTosiHMETO
Ha BCsika efiHa OT CTPYKTYpUTe Ha NMPEeaHUs O4YeH CErMEeHT npu
KOHKpeTHWS nauueHT. OT nacnensaqunTe 47 nauneHTH mbpBUYHO
onepupann 3a nosuweHo BOH ca 19 (40.4%). Ot tax 15 ca
peonepupanunopagununcaHaedekrsaBOHK 10 caonepupanu
3a ycrnoxHeHa katapakTa. Cunta ce, Ye cToitHocTuTe Ha BOH
He TpsibBa Aa Hageuwagat 16 mmHg npu geua nog 13 roguiuHa
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Bb3pacT. PyTMHHATa rOHWOCKONUS € W3KMKYNTENHO BaxHa 3a
n3bopa Ha nopxopslla npodmnakTMyHa WK TepaneBTUyHa
WHTEpBeHUMs. TpsibBa ga ce UMmaT npedBus CbCTOSHUETO Ha
porosuuarta (Mpu BpofeHa aHpuauns Ts e no-gebena ¢ okono
100 MUNMMUKPOHa OT HOpMaTa, MPEAHUTE O4HW MOBBLPXHOCTM
uMaT cBOM OCODEHOCTM B A€TCKa Bb3pacT), HaNMuMeTo Ha
OTOK Ha porosuLaTa, NO-rONsSM MPEAHO-3afeH pasmep Ha
nelyara, katapakTa, cybnykcupaHa newla, kakto 1 Bb3pacTtTta
1 06LOTO CLCTOSIHUE Ha NauueHTa. BaxHo e Cblyo Taka Aanm
ONepaTBHOTO NleYEHWe e MbpBO UMK nopepHo. HavyamHoto
NeveHNe Ha aHUpWAMIAHATa rnaykomMa e KOHCEpBaTWBHO, 3a
KpaTko, [OKaTO Ce MOATrOTBY MaLMEHTa 3a ONepaTBHO NeYeHue.
OnepaTMBHOTO NEYEHME BKIKOYBA PA3NUYHK @HTUIMAYKOMHU
MeToau. MaTorHOMOHUYHO OPUEHTMPAHA € FoH1oTOMMATa. [1pu
HanpegHana rnaykoma roHMWOTOMUSTa € C OrpaHnyeH eqekT.
Mpunara ce MoguduumMpaHa TOHMOXMPYPrYHa TEXHWKa,
nokpueawa npubnuautenHo 200° OT brbria, B HAKOM Chyyan
po 320° c poknagBaHa yCneBaeMOCT OT pasfnyHu aBTOpU B
89% [2, 4]. OcBeH roHnoToMUs ce npunarat TpabekynoTomus,
TpabeKynekToMusi, LMKMNOLECTPYKTUBHU TEXHWKM, LUBHTOBM
onepaTuBHW TeXHWKM (MnnaHT Ha Molteno v fip.), no npeveHka
Ha onepaTtopa [1, 2, 5, 8,9 - 12].

BaxHo 3a aHMpuAuniAHaTa rnaykoma

AHupuaninHaTa rnaykoma e acrnekT Ha rmaykoMuTe B ieTcka
Bb3PACT, HO CbC CBOW CMELMPUYHIN 0COBEHOCTM B KIMHUYEH U
€TUOMIMYEH acrexT.

[MaykomaTta MoXe Aa e efjHa oT (DEHOTUMHMTE NPOSIBU B
CUMMTOMOKOMMIIEKCA aHUPWAUS CUHOPOM, HE3aBUCUMO OT
KMHWKO reHeTyHaTa My dopma (AL; AP; cnopagmyHa), HO
Cce nposiBsBa NO-KbCHO cref paxaaHeTto. MpudynHata 3a aHu-
PUAMS-CUHAPOM Ca NaTonormyHu mytauum B PAX6 reHa, Ho
morart v ja nuncear.

[MaykomaTta MOXe [a e efgHa OT PeHOTUMHNTE MPOSIBU Ha
CUMMTOMOKOMIIIEKCA aHUPUANUS NMC CMHAPOM - CHHAPOM Ha
Bunmc, cuHapom Ha M'mnecnu u ap., HO ce NposiBsiBa Mo-KbCHO
cneq paxpaaHeTo. MpuynHaTa 3a aHMpuaus Nc CUHOPOM ca
natonornyHn mytauum B renute PAX6 n WT1 npu cungpoma
Ha Bunmc n mytauum B PAX6 reHa npu cuHgpoma Ha Mvnecnu.

AHVpMaUiiHaTa rnaykomMa € BTOpPUYHA 3aKpUTOBbIbIHA C
NpeaHOM3ObPNBaLL, MexaHW3bM, 0e3 HanuuMe Ha 3eHnyeH
Brok. MaTonornyHn aHaTOMUYHM MPOMEHN Ca Bb3MOXHW BbB
BCAKA efHa OT CTPYKTYpWUTe Ha MPegHUst OYeH CermMeHT, a B
HAKOW Crly4au W B NeLata, v BCUYKW Te ca C BPOLEH XapakTep.

KbM MOMeHTa Ha paxgaHeTo BTPEOYHOTO HansraHe npu
VHOMBMOM C BPOAEHA aHMpuaus OOWMKHOBEHO € HOpMAsHO.
AHVpUOUAHaTa rnaykoma ce AMarHoCTMUMpa Mo-KbCHO, B
mbpBaTa - BTopata [ekada Ha MHaMBMaa.

Mpu feua nog 13 roauwHa Bb3pacT cTonHocTv Ha BOH Hag
16 mmHg KpusT pUcK 3a BTOPUYHMW YCROXKHEHUS B POroBULaTa,
newata, peTuHarta, 3pUTENHUS HEPB, PECMEKTUBHO 3a JOMbI-
HWUTENHO YBPEXaaHe Ha 3pUTENHUTE DYHKLN.

NeyeHneTo Ha aHMpUAaNMAHaTa rnaykoma - KOHCEpBaTUBHO,
XMPYPTUYHO, KOMBMHMPAHO € CUMMTOMATUYHO M Ce MpeLuanpa
VHAMBMOYamHO.

Mopagun BCUYKO A0 TYK W3NOXEHO e Heobxoaumo fa ce
no3HaBaT BCUYKW CTUrMM Ha CUMMTOMOKOMMNEKCUTE aHUPUAMS-
CUHLPOM W aHUPUAKS NKOC-CUHAPOM, HAaCOYEHO fa ce npocne-
asBa BOH BbB BCAka Bb3pacT, a CblO CbCTOSHMETO Ha
MPEAHNS W Ha 3a[HWUS OYEH CETMEHT.
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3akntoyeHue

naykomata € enemMeHT 0T KIMHUYHUS CUMMTOMOKOMIIIEKC,
KaKTO Npu MaLMEHTUTE C aHUPWAUS CUHOPOM, Taka W Npu Tean ¢
AHVPUAMS NIOC-CUHAPOM, HO Ce NposiBsiBa B NO-KbCHa AETCKa
U B 3psna Bb3pacT. AHMpUAMMHATA rnaykoma uWMa CBOM
cneundmnyHn ocobeHocTH, kouTo TpsibBa fa ce nos3HaeaT U
rmaykomara fa ce Tbpcu akTuBHO! MnenoTponHUaT edekt Ha
naTonornyHn Mytauuv B reHa PAX6 e npuymHa 3a HanmumeTo
Ha KMWHUKO-TEHETMYEH MONMMOpMU3bM, KaKTO M Ha aneneH
nonumMopuabM. AHMpUZWIAHATa rfaykoma U nocneguuute
I ca MpuynMHa 3a OOMbIHUTENTHOTO yBpexaaHe M 3aryba Ha
3putenHute yHkumm. Mopagn BCMYKO TOBa NauMeHTUTe C
aHMpUaOUsa CUHOPOM Ce HYXAadT OT aKTUBHO PerynspHo npo-
crefsiBaHe OT 0g)TanMonor npes Lenus cu xuBoT. ToBa €
rapaHuys 3a NpefoTBPaTSABaHE KaKTO HA O4YHUTE YCMOXKHEHUS,
Taka CbLLO M 3@ CBOEBPEMEHHOTO YTOYHSIBAHE HA EBEHTYamNHU
CUCTEMHY YBPEXAAHWS, PECTIEKTUBHO 3a Ka4eCTBOTO Ha XMBOT
npu Te3n UHOMBUAN.
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Anti-VEGF mepanuu npu MACB

Xp. BuauHoBa, A. KoeBa, I1. FeH4y0oBCKM
OuHa knuHka, BMA, Cogous

Anti-VEGF therapies in AMD

Ch. Vidinova, A. Koeva, P. Genchovski
Military Medical Academy, Eye Clinic, Sofia

Pe3rome

MakysHara iereHeparusi, CBbp3aHa ¢ Bb3pacTTa, € €IHO COLIMaIHO 3HAYMMO 3a00JIsIBaHE, BOZIEIIO 10 TPAHHO YBPEX/IaHe
Ha 3puTenHara octpora. Cpela ce Haii-4ecTo IpH Xopa Haja 65 rofuIHa Bb3pacT U € e[Ha OT BOJCIINTE NPUINHH 32
CJICTIOTa B MKOHOMHUYECKH Pa3BUTUTE CTpaHU. [ 0JleMH enMIeMHOIOTHYHH POYYBAHUS [TOKa3BaT, 4e 3a00JsIBaHETO ce
cpema B 2% OT HAaCEJICHUETO Ha Bb3pacT 55 - 65 ronunau u B 11% ot Hacenenuero Hax 65 roaumiHa Bb3pact. [Ipu xopa
Haja 80 TOAMHN PUCKBT OT PA3BUTHETO HA Ta3M MMATOJIOTHS HapacTBa 4 MHTH.

Pasrnenanu ca pasnuunute Gopmu Ha MJICB, HaunHUTE HA AUATHOCTHKA U MOCACIHUTE TCHACHIIMU B JICUCHUETO HA
3abossiBaneto ¢ autu-VEGF npenaparu.

KiarouoBu gymu: MJICB, OCT, anti-VEGF npemapatu.

Abstract

Age related macular degeneration is a disease with high social impact, leading to significant impairment of the Visual
acuity. It is typical for people over 65 years of age and is one of the leading causes of blindness in the economically
developed countries.

Large epidemiological surveys have shown that the disease is commonly found in 2% of the population in the age
group of 55 - 65 years and in 11% of the population over 65 years. In the age group of 80 years the risk of development
of AMD increases over 4 times.

In the article we outline the different forms of AMD, the way of their diagnostic and latest tendencies in the treatment
with different anti-VEGF drugs.

Key words: AMD, OCT, anti-VEGF drugs.

BbBeaeHue Hus [6, 12, 20]. MpubrmantenHo 11 MunMoHa Aylww ca auar-
HocTuumpanu ¢ MACB B CALL, a B cBeTOBEH MaLlab TexHus
6poit poctura po 170 munmnora. MIACB e ocHoBHaTa NpuynHa
3a 3puUTenHa MHBaNMAN3aLms B UHAYCTPUANHO Pas3BUTUTE CTpa-
HW 1 e Ha TPETO MSACTO KaTo MPUYMHA 3a CrenoTa B CBETOBEH
maLab [5].

MakynHaTa fereHepalysi, CBbp3aHa ¢ Bb3pacTTa, e egHo
coLmanHo 3Haummo 3abonssaHe, BOAELLO 4O TpalHO yBpexaa-
He Ha 3puTeNiHaTa OCTpOTa, NOpajM 3acsraHe Ha LeHTpanHaTta
30Ha Ha okoTo [1, 2]. Cpelua ce Han-4yecTo npw xopa Hap 65 ro-
OMLLHA Bb3PACT M e efjHa OT BOAELLMTE NMPUYMHM 3a CRenoTa B
MKOHOMUYeCKkM pa3sutute cTpanu. B CALL n BenukoBbputaHus
MaKymnHaTa [iereHepaLusi CBbp3aHa ¢ Bb3pacTTa e NpuyiHa 3a
okono 50% ot cryyauTe Ha crenoTa u YectoTata il ce yBenu- MNpuynHn 3a cnenoTa B CBETOBEH
JaBa C yabIkaBaHe NPOALIKUTENHOCTTA HA XMBOTA Ha Hace-
nexveTo [3, 19]. CmsTa ce, ye go 2025 roguHa cnyqaumte buxa
C€ YBENWYNNM ABONHO. [oNnemm enaeMnononiyHm npoyyBaHms
nokasear, ye 3abonsBaHeTo ce cpella B 2% OT HaCcENeHNeTo

Ha Bb3pacT 55 - 65 roguHmn 1 B 11% OT HaceneHueTo Hap 65 - 424
roguwHa Bb3pacT [4]. Mpu xopata Hag 80 roguHM pucksT OT Fnaykoma 12%
PasBUTMETO Ha Ta3n NATONOIMs HapacTBa 4 MbTU. MakynHa gereHepaums —

cCBbp3aHa C Bb3pacTtra
Porosu4nu sabonasaHna 5%

Enngemuonorus Ha MACB
MakynHaTa aereHepausi, CBbp3aHa ¢ Bbapactta (MACB), Auaterta peTiHOENIA Siid

e 3aBonsBaHe, NPOrPECBHO YBPEXALLO 3DEHINETO, 3Ha4MTEN-

HO YBPEX[aLLO Ka4eCTBOTO Ha XUBOT Ha NaLMeHTUTe, BOAELLO

[10 HEBB3MOXHOCT 13 U3MbIHSABAT EXEAHEBHUTE CU 3abIKe- Ta6n. 1. MpuumHY 3a crienoTa B CBETOBEH MalLab.

24 2023, TOM 12, bpoii 1



BB/ITAPCKI ®OPYM ITTAYKOMA / BULGARIAN FORUM G

OnpepeneHue

MakynHaTa AereHepauusi, CBbp3aHa C Bb3pacTTa, € 3a-
BonsiBaHe, Npu KOETO Ce 3acsira 3aQHUST OYEH CErMeHT - Ma-
kynHaTa obnact, ob6pasyBat ce Apy3u ¢ nocneapalla atpodus
Ha PETUHHWUTE MUIMEHTHO enuTenHU KNeTKW, UK ce pas3BuBa
HeoBackynapHa cybpeTHHa MembpaHa 1 B kpanHuTe eTanm ce
ochopmst hubpoBackynapeH LMKaTPUKC B 30HaTa, OTFOBOPHA 3a
Hail-GhMHOTO 3peHne. PasrpaHnyasart ce ABe KMUHUYHM hopMM
- ,Cyxa’, aTpochnyHa hopma 1 BraxHa’, ekcyaaTueHa opma
Ha MLCB. Cyxata ¢hopma npefcrasnsiza okono 85% ot cnyya-
uTe, a ekcynatusHata 20%.

PuckoBu chaktopm

MAOCB e mynTtucaktopHo 3abonsiBaHe, kOeTo Ce pa3BiBa
NPV HacnarBaHeTo Ha HSAKOMKO OT M3BpoeHuUTe dhakTopy:

e Bb3pacT - Hap 65 1. C HapacTBaHETO Ha Bb3pacTTa ce
yBennyasa v puckbT oT MACB go 4 mbu [8, 9].

¢ Hanuune Ha MOCB B egHoTo oko. [lokasaH e 45% puck
OT pa3BWUTWE Ha ekcydaTBHa ¢opma Ha 3abonsiBaHeTo M B
APYroTO OKO 10 4 rofWHI NpU Hanu4ne Ha Takasa B e4HOTO OKO.

o [lon - XeHnTe ca ABOVHO M0-3aCTPaLLEHN OT MbXETE.

o XunepToHM4Ha 6ONeECT M CbpAeYHO-CbAO0BY 3aboNsBaHNs
(40% puck).

o GamunHa obpemeHeHocT. [lokassa ce reHeTuyHaTa npe-
JONpefeneHocT Ha 3abonseaHeTo. M3BecTHu ca dopmm - Ma-
latia Levantines, kouTo ce cpelaT Hai-Beye B 130MaT 1 Npu
kpbBHOpOACTBEHY Gpakose [7].

o TioTIOHOMYLLEHE.

o [IpOABIKNTENHO W3NaraHe Ha CITbHYEBa CBETMIMHA W
CWHS CBETMNMHA.

o XpaHeHe - AneTa, begHa Ha BUTaMUHM W KapOTEeHOMAMN.

® NHdekuum - Chlamydia pneumoniae.

KnuHnyHa kapTUHa U KNMHNYHK hopmu

OBWKHOBEHO OCHOBHMTE OMTAKBaHUS Ha MaLMeHTUTE ca:

e HamaneHo 00 HambiHO 3arybeHo LeHTpanHo 3peHve.
He moraT pa pasnuuyaBaT nuuata Ha xopaTa, kato Buxaat
OuYepTaHMATa Ha rnasata.

e LleHTpaneH ckoToM. TbMHO METHO Npeg OKOTO.

o MeTamopchoncum - 3KpUBSBaHUS Ha NpaBuTe NIMHUK.

® HamaneHa KOHTpacTHa YyBCTBUTENHOCT.

Mpwu cneumranHuTe oTanMonornyHn n3cneasaHus ¢ Tecta
Ha Amsler ce foka3Ba U3KPUBSBAHE Ha NIMHWMTE B LieHTpanHaTa
30Ha, a ako ce NocTaBu npeg OKOTO CTEHOMWYHAa Jynka, Taka
Ye CBETNIMHWTE JTbYM [a MPEeMKHaBaT camMo KbM MakynHaTta
0bract, TO 3pEeHMETO Ha W3CMEABaHUS MaLWEHT pPsA3KO ce
BMOLLABa M TOBa MOTBbPXAaBa AnarHo3ara.

3abonsBaHeTo NpoTYa B ABE OCHOBHU KIUHUYHU (HOPMU:
,CyXxa’, aTpopmyHa 1 ,BnaxHa’, ekcyaaTueHa.

1. ,Cyxa“, unn atpocuyna dopma. Ts ce cpewa B 85%
oT naumeHTuTe ¢ MOCB v uma GaBeH nporpagueHTeH xod B
TEYEHWNe Ha TOAMHM. XapaKTepHu ca Apy3uTe B OYHOTO ABHO
1 nocneagawuTe atpoduyHn npomenn B PIE kneTkun, kato
B KpalHuTe ctaguu ce copmupa reorpadcka atpodus Ha
makynara (dur. 1).

2. BnaxHa”, ekcynatusHa ¢opma. Cpela ce easa B 20%
OT ClyyauTe, HO Ha Hesl ce AbIIXM crnenoTata BCreacTBue
MICB B cBeToBeH Malyab. MMpoTya cpaBHUTENHO BbP30 3a
Meceum, a Jopu “Ma 1 Takuea hopMM, KoraTo nporpecusita e
3a oHn. dopmupaTt ce HeOChA0BM MembpaHu B CyOpeTUHHOTO
NPOCTPaHCTBO, KaTo B KpainHUTe cTagum ce oopms eauH ub-

2023, Vol. 12, Issue 1

pOBaCcKynapeH LMKaTPUKC C TPaiHO yBpexaaHe Ha 3puTenHara
octpota (dur. 2).

ur. 1. leorpadicka atpohus Ha Makynata
npu ,cyxa” dopma Ha MICB.

ur. 2. EkcygatusHa dopma Ha MOCB
C U3paseHa xemopariyHa KOMMOHeHTa.

TepaneBTMYHO NoBeaeHUe

Bce oue ce TbpCAT HOBW NEKapCTBEHM CpeacTBa, Crnocob-
HW ed)eKTMBHO Aa CrpaT Pa3BUTUETO Ha MaToNoMMYHNUTE Mpo-
Lecu M [a 3anasart 3puTenHata OcTpoTa Ha nauueHTute. 3a
cera ce Habnsra Ha KOMMIEKCHWS MOAXOL W KOMOMHMpaHUTE
NeKapCcTBEHW CTpaTerin, Tbil KaTo HUTO efiHa CamMoCTOsTENHa
TEpanus He € Aana AoCTaTbyHO A0DpW TepaneBTUYHW Pesyr-
TaTV BbB BPEMETO.

Mpwu cyxaTa dopma Ha 3abonsiBaHeTO 0COBEHO 3HaYEeHMe
“Mart npaBurHaTa gueTa U JOMbIHUTENHUST NpUeM Ha BuTa-
MUHW 1 MUKpoenemeHTH. LLinpoko ce npenopbyBa:

o [lneta - 6orata Ha LuHK, Meg 1 6eTa KapoTeHM - KakBUTO
Ce CpeLLar Hait-BeYe B MOPKOBWUTE, 3eNeTO, BPIOKCENCKOTO 3ene,
cnaHaka, Lapesuuara, bpokonute, rpaxa, 4OMATUTE W BCUYKM
apyrv 3enenun 3enenuyum [7, 10]. OcBeH TsixHaTa MOBMLLIEHA
ynoTpeba € npenopbuUTENHO EXEeAHEBHO AOMbIHUTENHO Aa
Ce BHACAT BUTAMUHMW.

o [lonbnHutenHo aHesHo: 500mg Vit C; 400 IE Vit E; 15
mg beTta kapoteH; 80 mg LiuHk; 2 mg Mea. Tosa moxe fa cTa-
Ba, KaTo TE3¥ BUTAMMHU N MUKPOENEMEHTH Ce NoemaT camoc-
TOSITENHO WM KaTo KOMBMHMPaH O4YHN BUTAMUHW, KaKBUTO MMa
MHOTO Ha HaLwns nasap.

o KombuHupaHu oynm Butamuum npu MOCB: ICAPS,
Ocolut, Borovinka +, Beta caroten, Vitalux, Ocuvite zinc, Ocu-
vite lutein, Orthomol Vision, Orthomol AMD extra u ap.

EkcymatmBHaTta hopma u3NCKBAa OCBEH rOpecromeHata
AVMETA U NPELNPUEMAHETO Ha JOMbAHUTENHM MEPKY C LieNn fa ce
cnpe pa3BUTMETO Ha HEOCBAOBE B Makynata. /anonsysanute
B JHELLHO BpeMe TepaneBTUYHM NOAXOAN BKMKYBAT:

o dotognHamuuHa Tepanus ¢ Visudine, Photrex (Rosta-
porfirin), unu gpyr septenopcupuH [11].

o VIHTpaBNTPeanHOTO BbBEXAAHE Ha aHTUNpONuUdepeTHB-
HW BeLLecTBa - T.H. anti-VEGF nekapctBeHn cpeacTea.
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doTogMHaMMYHaTa TEpanust MOYMBA HA MPUHLMNA, Y€ HSKOM
CBETNOYYBCTBUTENHM BELLECTBA CE aKTUBMPAT NMpu 06bYBaHE
CbC CBETNMHA C ONpeaesnieHa AbMKMHA Ha Bb/IHaTa 1 npemMuHa-
Balku B aKTUBHA POpPMa B MPUCLCTBUETO HA KCAOPOL OTAENAT
CUHITIETEH KUCMOPOA M CBOBOAHM pammkany, YHWLLOXaBaLlm
KneTkuTe, B KOUTO ce Hamupar. Visudine e 4yBCTBUTENEH Ha
CBETNMHA NOPGMPUH U Ce BbBEXAA BEHO3HO B OpraHnama, kato
Ce CBbP3Ba CENMEKTUBHO C HEOCHAOBETE KaTo Mpu 0brbyBaHe-
TO My C HeTepmarneH anogeH nasep ce aktuaupa [11, 13]. Mpu
B3a/MOJENCTBUETO Ha Npenapata C KUCHopoaa OT Bbaayxa ce
OTAENST CUHITETEH KUCIIOPOA U CBOBOAHM pagukani u eHgoTe-
THATe KNETKW CE YHULLOXaBaT, a HEOChAO0BETE OKny3npat. Ma-
kap 4a ce Bbararaxa ronemv Hafexan Ha Tasu Tepanus, T8 ce
OKa3Ba MofesHa rmaBHO NPy Marku Mo rofileMUHa Ne3nn u Cbe
cneumndmryHa aHruorpadicka xapakTepucTyka - Knacuyecku Tun.

EpHa ot Hai-mopepruTe Tepanum 3a MOCB ca BbTpeoy-
HWUTE WHXEKLMN C aHTUNPONUGepaTUBHM BELLECTBA U Hall-Beve
¢ anti-VEGF BewlecTBa. Te OnokvpaT eaHa Wnm BCUYKN M30-
copmu Ha BasonponudepaTnBHus pactexeH daktop VEGF
1 mpeyat Ha 0bpa3yBaHETO Ha HEOCHAOBE MpU eKCyaaTMBHaTA
topma Ha 3abonsBaHeTo [12, 14]. MocTaBAT ce AMPEKTHO B
OKOTO B CTepuiHa 06CTaHoBKa, B ONepaLyMoHHa, cnea npeasa-
puTenHa MecTHa aHecteans. Heobxoaumo e aa ce HanpassT 3
BBLTPEOYHM MHXKEKLMW, 3@ Aa CE OTYETE HaNMYM1eTo Uin nunca
Ha edekT OT TepanusTa.

VEGF ce npoussexaat OT MUrMEHTHO eNUTENTHITE KINETKH,
NepuUMTATE 1 EHOOTENTHATE KNETKM B Pe3ynTaT Ha peTuHHa
xunokeust. Te cnomarat 3a akTMBUPAHETO HA Bb3NanuUTeNnHUTE
npouecn. Wuxnbutopute Ha VEGF cronupat npouecute Ha
HeoaHruoreHesa ¥ pegyuupat Bb3nanuTenHata peakuus. C
ycnex ce npunarat npenapeTute Macugen, Lucentis, Avastin.
[oBpw pesynTati ce nocTuraT Npu KOMBUHMPaHMTE Tepanum Ha
aHTn-VEGF.

lMpes nocnegHWTe roAMHU LUMPOKO CE W3MOM3yBa M aHTW-
VEGF npenapar - Aflibercept (Eylea). Toi € uucT YoBeLLku Npo-
TEWH, Cb3gaaeH aa brokupa Beudkn dhopmmn Ha VEGF dhaktopu-
T€, KaKTO W MnaLeHTapHus pacTexeH aktop. MpenapatsbT UMa
MHOFOKPaTHO MO-ronsiM aMHUTET Ha CBbP3BaHE KbM PaCTEXHU-
Te (haKTOpM OT HaTMBHWS PELIENTOP B CbOBUTE CTEHM [2, 15].

[Mopagu ToBa MMa CBOWCTBOTO fa ce cBbp3ea ¢ VEGF
thakTopuTe Npean Te Aa YCMesT Aa ce CBbpXaT C HAaTUBHUS
M peLenTop B CbAOBETE U [ia CTapTMpaT kackagaTa Ha Heo-
aHrvoreHesata. C ToBa ce 06SICHSIBA M CUITHO M3paseHns My
aHTUnponudepaTuBeH eekT. IMEHHO No Tasw NpuyuHa MHOro
3anapHu aBTopu ro Hapwyar owe ,VEGF trap” - kanaH 3a VEGF
(Pur. 3).

[Mo nuTepaTypHW AaHHU npenapaTbT UMa MO-BUCOK adu-
HWTET Ha CBbp3BaHE B CpaBHeHWe ¢ apyrute anti-VEGF npe-
napaty [4, 16]. lpoabmkuTEnHOCTTa Ha AencTeune Ha Eylea e
no-ronsiMa OT Tasu Ha Jocera ChLLeCTBYBALLMTE M TOBA NO3BO-
nsiBa M3NON3yBaHETO My Ha MO-TONEMM WHTEpBaIM OT Bpeme
- BEOHBX Ha 2 MeceLa.

[eiicTBueTo Ha Eylea Hait-061L0 ce u3passisa B CNEAHOTO
[1,17:

- [a Orokvpa HeoaHrvoreHesata M nponudepauusata Ha
HeoCba0Be, NOBNMsABa JOOPe PE3NCTEHTHI Ha Apyrv MpenapaTy
cnyyau, Npeoaonsea ce TaunakTuyHus eqekt

- HamansBa nponycKNMBOCTTa Ha CbA0OBETE

- penyumpa theHecTpaumsiTa Ha Cba0BUTE CTEHU

- Npeam3BKKBa TPOMOOTNYHA MUKPOAHTONATKS W MO-TO3N
Ha4WMH BOOM [0 OKMy3Ws Ha Bevye CblUecTByBaLIMTE 4O TO3M
MOMEHT HEOCb0BE
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®ur. 3. MexaHnsbM Ha aenctaune Ha Eylea. Mopagu no-
ronemusi cu acpuHnTeT kbM VEGF hakTopute Toi ce CBbp3Ba
C TAX MO-paHo Npeau fa ca KOHTaKTyBanm C HaTUBHUS
peLienTop 1 Taka ri bnokupa.

- HamarsBa NpoLecHTe Ha LuKkaTpuaaums v darouutapHata
aKkTuBHOCT Ha PTIE.

Mpwnara ce v Npy NaLWeHTH, NPX KOMTO He Ce NocTura Jo6bp
ecekt ¢ apyrnte aHtu-VEGF npenapati. EAHO OT OCHOBHUMTE
NPeaMMCTBa € MO-TONEMUSAT UHTEPBAN Ha WHXEKUUNTE, KOUTO
MoraT a ce npunarar npes 8 ceamuuy, 3a pasnuka ot apyrute
npenapati npunaradn Ha 4 cegmuum. lMoHsikora oue crneg
nbpBaTa MHXeKUMs ce Habniogasat MHOro Jobpu pesynTaTy
(Pwr. 4).

®ur. 4. Ha durypa e nokasaH pe3yntaTbT OT NPUIOXeHWe Ha
Eylea. Hanuue e noyT MbiiHO M3rnaxaaHe Ha OTenBaHeTo
Ha PIE cnepn egHOKpaTHO NPUOXEHME Ha Npenapara.

Mpwn npunaraHeTo Ha Eylea ce Habriogasa BuHarm [obpo
TepaneBTUYHO NOBMMsBaHe, ¢ peaykuus Ha PTE otnensanms
1 NOACYLLaBaHe Ha MakynHus egem. /anonsysaHeTo Ha cneuu-
arnHa KoMnKTbpHa nporpama Ha dupma Skiline, ane Bb3MOX-
HOCT [ia Ce NpocCreay HarneaHo XoAa Ha TepanusTa npu BCEky
€0/H OT nauueHTuTe (ur. 5).
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our. 5. MauwneHT nekysaH ¢ Eylea, npocnefeH cTaTUCTUYECKN 3@ MPOMSIHA B 3pUTenHaTa 0CTPOTa U LieHTpanHa peTuHHa
pebenvHa. Mokasea nopobpeHue 1 Ha fBaTa nokasaTens.

Makap OCHOBHOTO MPWMOXEHME Ha Mpenapata ga e npy
naumeHTn ¢ MOCB, ocobeHo npn Te3n HemoBnMsABALYW Ce Ha
apyra Tepanus crnyvaum, Eylea ce usnonsyea 3a neveHue Ha
OME. Mpe3 Ta3n roguHa npenapaTtsT Le MoXe [a Ce 13nonasa
3a eYEHIe 1 Ha BEHO3HW OKITy3uu.

Crep nbpBaTta roguHa NeYeHNeTo MoXe fa Npogbmku Mo
cxemara ,Treat and Extend” kaTo nocTeneHHo ce yBenuyasat
VHTEepBanuTe OT BpEME NPe3 KOUTO CE Hanara nocTaBsHeTo Ha
npenapara.

[pyr u3nonsysaH npenapart 3a neveHue Ha MOCB e anti-
VEGF npenapata brolucizumab - 4oBeLlko ¢parmeHTpaHo
AHTUTANO C ronsAM adMHMTET CPeLLly BCUYKM M30hopMM Ha
VEGF-A. Monekynata e no-manka 26 kDa (gocTa no-manko ot
ranimizumab - 48 kDa, 1 owe noseue ot Aflibercept - 115 kDa),
k0eTo Boau 10 No-Ao6pa neHeTpauns B TbkaHUTe U NO-NPOAbII-
KWUTENHO JeicTBME Ha npenapaTa npe3 3 Meceua. 3a Cbxa-
NeHVe Bb3NaNUTENHUTe CTPaHUYHM epekTy Npu npenapara ca
Mo-13paseHu.

[pyr mHoroobelyasall npenapat e pa3paboTBaHMAT OT
Roche Faricimab [3, 8, 18]. ToBa e mbpBuMAT OT 15 roguHu
npenapat 3a MOCB, KOiTO “Ma HOB MEXaHW3bM Ha [encT-
BWe, pa3fNyeH OT TO3W Ha Jocera uanonaeanute anti-VEGF
npenapatn. ®apucumab e mbpBOTO GUCNELMDUYHO aHTUTANO,
cneunanHo pa3paboTeHo 3a YOBELIKOTO OKO. TO Bb3AencTea
Ha [Ba OTAeNHM MexaHu3bma B naTtoreHe3ata Ha MOCB - Ha
aHrmonoeTuH-2 - kackagarta u Ha VEGF-A. OcobeHn ycnexu
Ce nokassart u ot nocrnegHute ¢asa Il KnMHUYHU NpoyyBaHMs
Ha ¢upmata Roche 3a Faricimab. Kombuhauusita Ha VEGF-A
n ANG2 e 0TroBOpHa 3a [ecTabunmanpaHeTo Ha CbAoBETe,
MPOMYCKINBOCTTA Ha CbAOBUTE CTEHW W CUNHA Bb3NanuTenHa

2023, Vol. 12, Issue 1

peakuws. Mpu eqHOBPEMEHHOTO BROKMpaHe M Ha ABaTa Mexa-
Hn3bMa OT Faricimab ce nonyyaBa ctabunuanpaHe Ha CbaoBK-
T€ CTEeHW, HamarnsBa ce MPOMyCKMMBOCTTa M 1 Bb3MOXHOCTTA
3a obpasyBaHe Ha Heocbaose. [1ocneaHNTe KMMHUYHK OaHHU
nokassaT Cbluata eqpeKTMBHOCT Ha mpenapaTa KakTo Ta3u Ha
Aflibercept, Ho npu NpunaraHe Ha No-ronsiM MHTEPBan OT Bpe-
me - 16 ceammum, BMecTo 8. To3n obbp pes3ynTar ce 3anassa
3a noutn 50% OT mauneHTUTE B MPOABINKEHNE Ha 1 ToaMHa U
T€ HE Ce HyXXOasT OT MO-4eCTV MHTEPBANM Ha NHXEKTUPaHe Ha
npenapara.

FonemMn Hapexan ce Bb3naraT Ha reHHaTa Tepanus W
npenapatn kato - Cand5 (Acuity Pharmaceuticals), Sirna-027
(Sirma Therapeutics) [5, 12, 20], enekTpoOHHUTE YMNOBE, 3ame-
CTBaLLM (hOTOPELIENTOPHUTE KMETKM U MaKynHaTa TpaHCnoka-
uns. EgHo e curypHo, TepaneBTUYHOTO MOBMWSIBAHE Ha TOBa
couManHo 3Ha4umMo 3abonsiBaHe e HEM3MEHHO CBBP3aHO U C
Herosata npeseHumus. MICB He e 3agbmkuTenHo 3abonssaHe
Ha CTapocTTa, Heobxoauma e CBOEBPEeMEHHa MpounakTuka,
HaBPEMEHHM U3CNeABaHNSA 1 NpocrneasBaHe, 3a Aa ce usberHat
TEXKUTE YCIOXHEHWS HA TOBA COLMArHO 3Ha4MMo 3abonsisaHe.

3aknoyeHune

MOCB e myntuchaktopHo 3abonsiBaHe, KOETO M3KCKBA
KOMMIIEKCEH NOAXOZ NPW HEFOBOTO fleveHune. TepanusTa ¢ anti-
VEGF v B yacTHOCT ¢ Eylea ce Hanoxu kaTo 3naTeH CTaHaapT
npu NeYEeHNEeTo, 0COBEHO NpK HOBOOTKPUTU (HOPMMW U TakuBa
c otnenBaHusi Ha PTIE. Bce owe ce paboTi no TbpCeHeTo Ha
npanapatv, ¢ no-gobpa neHeTpauust 1 NO-NPOABIKUTENHO
[EeVcTBNE, KOeTo e Hamanu 6pos Ha MHXeKLuTe 1 nogodbpu
Ka4yeCTBOTO Ha XWBOT Ha NELMEeHTUTE.
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KpamkocpoyHu pesyamamu om npunokeHuemo Ha Beovu
npu ekcygamuBHa MACB

[. MutoBa

OuHa knuHuka ,CeeTa NeTka“, BapHa
Tpakuickn yHmeepeutet, Ctapa 3aropa

Short term results with Beovu for wet AMD

D. Mitova

St. Petka, Eye Clinic, Varna
Tracian University, Stara Zagora

Pe3iome

BoBenenune: ExcynaruBrara (hopMa Ha JiereHeparys Ha Makynara cBbp3ana ¢ Be3pactra (M/ICB) e ycnoxkHenue Ha
3a00JIIBAaHETO C XPOHUYHO penuaAnBUpar xo1. Haara moctossHHO npociieisiBaHe 1 JIe4eHHe, KaTo OCHOBHO CPEACTBO
¢ TpuwiIoKeHneTo Ha WHTpaBuTpeasHu anti-VEGF menumkamentun. bpomynmsyma®d mMa MOITHO aHTHAHTHOTCHHO
JIHCTBUE C IPOJIOHTHPAH e(eKT.

en: Ananu3 Ha KPaTKOCPOUHUTE PE3yATaTH Ciell IpUilokeHne Ha oponynusymad (Beovu).

Marepuan u meronu: IIpociencau ca 20 manuenTta 3a nepuon oT 6 10 18 mecera. AHaIM3bT € HAllpaBeH case by
case. M3cienBanu ca 3putenna ocrpota, (Snellen), OCT n Angio OCT napameTpu - ieHTpajiHa MaKkyJiHa JieOeniHa,
OTJICTIBaHE HA TUTMEHTHMS SIHTEI U HeBpoenuTena, peruaus Ha CNV, arpouuHI IPOMEHH BbB BHHIIIHA U BHTPELIHA
peTnHa. AHAIM3UPAHK Ca AHATOMUYHUTE M (PYHKIIMOHAIHU PE3YITATH KAaKTO U CTPAHUYHHUTE €(DEKTH OT JICICHHUETO.
PesysnraTtu: Benukn mpocieneHu ManueHTH MOKa3BaT CTaOMIM3alus WIM TMOJ0O0pEHHE Ha 3PEHHETO, CIAraHe Ha
HEBPOCIHTEIIA, a IPU TOJISIM OpO¥ M Ha MUTMEHTHUS enuTel. He cMe HaOmonaBaiy CTpaHuYHU e(PeKTH BKIFOYHTEITHO
YBEUT, BaCKYJIIUT W OKIy3uu. HaOmomaBame u3paseHa arpodusi B MUTMEHTHHUS €MUTE] C Pa3BUTHE HA BTOPHUYHA
reorpadcka arpoQust BEpOSTHO B PE3yNTAT Ha MOIIHO ITOJTHCKaHE HAa XOPOHJaTHATa BACKyJIapH3alusl.

H3Boan: [IpunoxeHneTo Ha MEANKAMEHTH C YABIDKEHO JICHCTBHE MOXKeE Ja ITOJ00PH ChTPYTHUYECTBOTO C MAIUCHTUTE
KakTO M e(EeKTUBHOCTTA Ha JIeYeHHEeTo. Hammunmero Ha anTepHATMBHM MEAMKAaMEHTH IOMara B IIPEOAOJISIBAHE HA
PE3UCTEHTHNUTE CITy4yaH, KaKTO ¥ MIPU Pa3BUTUE HAa TaXU(PHUIAKCHSL.

Kawuoru xymu: gerenepanus, anti-VEGF, 6ponynn3yma0.

Abstract

Introduction: Exudative AMD is a chronic and relapsing complication of the disease. It needs constant monitoring
and treatment with anti-VEGF medications being the mainstay. Brolucizumab demonstrates powerful and long-lasting
antiangiogenic effect

Purpose: Analysis of the short term results after application of brolucizumab (Beovu) for wet AMD.

Material and methods: We followed 20 patients for a period of 6 to 18 months. The analysis was done case by case.
We recorded visual acuity (Snellen), OCT and Angio OCT with central macular thickness, neurosensory and RPE
detachment, CNV regress and relapse, atrophic changes in the inner or outer retina. We analyzed anatomical and
functional results as well as side effects of the treatment.

Results: All patients in the cohort showed stabilization or improvement of the visual function, rapid resolution of sub-
retinal fluid and most of them have flattening of RPE detachment. We did not observe neither uveitis nor occlusive
vasculitis or retinal artery occlusion. There was marked atrophy of RPE with secondary geographic atrophy probably
due to the powerful suppression of choroidal vasculature which leads to hypoxy.

Conclusions: The use of long-lasting drugs can improve patient’s compliance and hence the effectiveness of the
treatment. The existence of alternative medications is a tool in overcoming resistance to treatment or tachyphilaxy
development.

Key words: degeneration, anti-VEGF, brolucizumab.

BbBeaenue MembpaHa W NUrMeHTHWS enuten W odopms Tun 1 xopo-
EkcynatusHata MCB ce xapaktepusupa ¢ obpa3yBaHe WAanHa HeoBackynapu3auusi UnW OCTaBa Noj Hes mpu Tun
Ha HeosackynapHa Mem6paHa B xopuokanunapuca B 06- 2 HeoBackynapHa MembpaHa. B no-pegku crnyyau B Xopwo-
ractta Ha Makyrarta, KoATo neHetpupa npe3 bpyxosata  kanunspuca ce 0gopMST MOMAMMO3HW MponvdepaLim, KoUTo
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ce gedmHmpat kato PCV (nonmnonganHa xopouparnHa Backy-
nonaTmsi), xapakTepHa 3a T.H. Naxn-xoponaeH CUHLPOM - CbCTOS-
HWe Ha 3agebeneHa n xunepemmpaHa xopouaes, KosiTo ce siBs-
Ba MpeAnocTaBka 3a cTasa B XOpPOWAANHOTO CbAOBO PYCro U
peauLia X1CTonaTonorMyH1 NPOMEHM, KOUTO KITMHUYHO MoraT fia
npoTekaT KaTo LieHTparnHa ceposHa xopuopeTtuHonatns (CSC),
PCV, CNV u gpyru. XoponganHa Heoeackynapusauusi (CNV)
MOXe fa ce Habroaasa ocBeH npu ekcyaatueHa MOCB 1 npw
APYIM CbCTOSHUS, Hal-4eCTO CBbP3aHM C HapyLLEeHWe B LienocT-
Ta Ha BpyxoBaTta membpaHa. Tyk BNn3aT aHrMOULHUTE CTpUK,
TpaBMaTU4HaTa MakynonaTusi, XOpUOPeTUHAMHO OTHULLE cneq
YBEWT, XOpOonaarHa ekckaBaLus 1 HAKOW 1aeonaTuyHu popmn.
Mosieata Ha CNV e npeanocTaBka 3a ekcyaauust (ceposHa w
XemopariyHa) B 06nactTa Ha Makynara, KOsSiTo ce CbbTCTBa OT
BTOPWYHA MH(bNaMaTopHa peakumsi B ThkaHuUTe 1 nocneasaLy
YCNOXHEHMs KaTo aTpodmst Ha NMUTMEHTHUS enuTen, 3aryba Ha
choTopeLienTopy, cybpeTuHanHa ubposa.

ETtvonaToreHesata Ha xopovganHaTa HeoBackynapuaawms
€ KOMMMEKCHa, KaTo OCHOBEH TpUrep e ucxemusta umnu
Bb3naneHneTo. ATpodusita Ha MUIMEHTHUS enuTen BOAM [0
noHwxaBsaHe Hueata Ha PEDF (pigment epithelial derived fac-
tor) ¢ nocneagatya exkcnpecus Ha HIF (hypoxy inducible factor),
koeTo Boau [0 ekcnpecus Ha anti-VEGF v gpyrv npoaHrnoreHHu
W MH(pNamaTopH MeanaTopw.

E—

Tpakyusa (VMTS)
Xunokcua

our. 1. MatoreHesa Ha ekcynatueHata MCB.

Pa3snTMETO Ha  XxopuwoupanHa  HeoBackynapu3auus
npu MIACB HacTbnBa Npu HapylwaeaHe Ha DanmaHca mexagy
aHrvorenHn (VEGF-A, B, C, D, E, FGF, TGF, Angiopoetin
1 1 2) n aHrmoctatnyHn daktopu (Angiostatin, Endostatin,
Thrombospondin, PEDF). VEGF wrpae knto4oBa pons B
1031 npouec. C BbBexaaHeTo Ha anti-VEGF aHTuTenata,
Ce MPOMEHW napagurmaTa B JIEYEHMETO Ha ekcyaaTuBHaTa
MLCB. Llenta € pa ce noaTMCHe NMaTOTEHETUYHUS MbT 4pes
BrokupaHe Ha uuTokuHuTe. W3nonssat ce bevacizumab, ra-
nibizumab, aflibercept, brolucizumab [1, 2, 3, 13, 14, 15].
Bevacizumab (Avastin) e pekomBuHaHTHO, XyMaHW3MpaHo
MOHOKMOHanHo aHTuTano cpewy VEGF cbC 3HauntenHo ro-
NSMO MOFEKYITHO TErMO U ObITbr NOMYKUBOT MPU animkaums
B CTbKNoBKUAHOTO Tano. Ogobper e npeg 2004 r. ot US Food
and Drug Administration (FDA) 3a MHTPaBEHO3HO NpuroXeHne
npu MeTacTaTuyeH KonopekTaneH kapuwHom. Bevacizumab
Npeam3BIKBa CTPYKTYPHWU MPOMEHU B KPBBOHOCHWUTE CbAOBE,
KOMTO Ce M3pa3siBaT B HamansBaHe 6posi Ha eHecTpauunTe
W YKpenBaHe BPb3KUTE MEXAY eHAOTENHUTE KNETKMW, a TOBa OT
CBOS CTpaHa BoAM A0 BriokupaHe Ha pacTexa Ha HOBM CbAoBe
¥ HamarnsBaHe Ha CboBaTa NponycknuBocT. Bevacizumab ce
npunara off-label npu excynatneHa MOCB. Makap v epexTveeH
Ton e uamecteH ot aflibercept, koiiTo e ¢ no-abNro gencTeKe.
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Ranibizumab e aHanornyeH Ha bevacizumab kato monekyna.
He e peructpupan B bunrapus. Aflibercept (Eylea) e ogoGpeH
ot FDA npes 2011 r. MpeacTaBnsza pekoMBUHAHTEH (hy3MOHEH
NPOTEUH, CbCTABEH OT YacTU OT U3BLHKNETHYHUTE JOMENHU Ha
peuentopu 1 1 2 3a VEGF, cBbp3aHm ¢ Fc-4acTTa Ha YOBELLKM
IgG1. AdnnbepuenT ce cBbpasa ¢ VEGF An PIGF [1, 2].

EcheKTMBHOCT M CTpaHMYHKU epeKTn OT npuno-

JXeHne Ha pa3nnyHn megukaMmeHTu

The Comparison of AMD Treatments Trials (CATT) cpas-
HABa EXEMECeYHOTO MpunoxeHue Ha ranibizumab (Lucentis;
Genentech) u bevacizumab (Avastin; Genentech) kato fokassa
eKBMBanNeHTHoCT Mexay MepukameHtwte. VIEW 1 un 2 studies
cpasHsiBar aflibercept (Eylea; Regeneron) ¢ ranibizumab. Adu-
OepuenT nokasea no-Aobpo MoBnMsiBaHe Ha CybpeTuHanHata
TEYHOCT ¥ BL3MOXHOCT 3a paspexgaHe Ha uHTepeanute o 12
cegmuum. RIVAL study notebpaasa 4bnrocpoyHuTe pesynTati B
CXOLCTBOTO MeX[y MeaukaMeHTUTe Mo OTHOLLIEHWE Ha pasBuUTMe-
TO Ha CbITbTCTBALLA aTpochnst B Xofa Ha 3abonsBaHeTo.

lMpobnemHaTepanustanpuekcyaatusHataMICBcecbcTom
B Hy)XaTa OT YeCTO MOHWUTOPMPaHEe U PErYMSIPHO MPUIOXKeHNe
Ha Me[VKaMeHT Nopagu XpPOHWYHO-PELMAMBMPALLMS XOA Ha
3abonssaHeTo. [bnrocpoynn npoyysans kato SEVEN-UP
nokaseaT yYe cref BTopaTa roAMHa 3HAYUTENHO Hamansea
KomnaibHCa OT efHa CTpaHa, a OT [Apyra nopaau atpouyHo-
[EereHepaTvBHI MPOMEHM 3PEHNETO NPOrPECMBHO HaMansBa.

Brolucizumab (Beovu; Novartis) e xymaHuaupaH egHoBepu-
XEH (PparMeHT OT aHTUTANO C BUCOK admHuTeT KbM VEGF-A
W HUCKO MOnekynHo Terno (26kDa), koeTo nossonsBa mno-
rofiiMa KOHLEHTpaLWs Ha BELLECTBOTO NPU WHTpaBUTPeanHo
nHxekTpare (6 mg B 50 UL) B CpaBHEHWE C ApYruTe HaMMYHKU
MegukameHTH (11 mbTu noBeye B cpaBHeHve ¢ aflibercept), koe-
TO BOAM [0 no-fobpa TbKaHHa NeHeTpaLus, yOobmKeHo AeNCT-
BME W MO-Manko CUCTEMHU edekT. 3a cpaBHeHMEe MOMekyr-
HOTO Terno Ha bevacizumab e 149 kDa, ranibizumab-48 kDa,
aflibercept-115 kDa. OgobpeH npes oktomspu 2019 ot FDA 3a
nevenue Ha BnaxHa gopma Ha MOCB. HAWK 1 HARRIER ca
[BETE ToNemMy paHZOMWU3MPaHU KITMHUYHU MPOYYBaHUS KOWUTO
cpasHsaBaT brolucizumab (3 mg u 6 mg) ¢ aflibercept (2-mg)
npu neyenmne Ha ekcygatueHa MOCB. Cnep HatoBapaBalLms
PEXUM (TPK annmkaLmm npes MeceL)) ca N3crneaBaHmn yabIKEH
uHTepBanu ot 8 n 12 cegmuuu. I gBeTe NpoyyBaHMs nokas-
BaT 406DBp ehEKT OT NPUNOXEHMETO Ha brolucizumab [4, 5, 6].
EdektsbT Ha Gponyumnsymad npn PCV e sHaunTenHo no-gobwp
B CpaBHeHue ¢ adnnbepuent. MonunouganHata xopouaanHa
BacKynonatus nokassa arpeciBHO NpoTUYaHe, YeCT peuman-
BM W YECTO PE3NCTEHTHOCT Ha neyexmneTo [7, 8].

Mpodmn Ha 6e3onacHocT npu brolucizumab

Brolucizumab e obekT Ha guckycusi. He ce yctaHoBsiBat
CUCTEMHN CTpaHW4HW edekTn. BbTpeouyHo Bb3naneHue e
perucTpupaHo ¢ yectota 5.3% 1 2.7% 3a brolucizumab 8 HAWK
n HARRIER, cvotBeTHO 1 npu <1% B rpynata c aflibercept.
Obwpo 6 ot 730 mauneHtn (0.82%) ca passunM peTUHamHU
apTepuanHu oknyauu B rpynarta ¢ brolucizumab 6 mg. [lo mapt
2020 r. ca goknagBaHu owe 27 cnyvas oT AMepukaHckaTa
acoupaums Ha petuHanuuTe cneuunanuctn (ASRS). O6wo 50
naLueHTa ca pa3Buiu BbTPEOUHO Bb3naneHue (4.6%), oT kou-
10 26 (3.3%) ca 6unu ¢ petnHaneH Backynut. OBWnT puck oT
3aryba Ha 3peHue B pesynTaT Ha BbTPEOYHO Bb3nareHue ce
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nsumucnsea Ha 0.7% u e egHakbB 3a brolucizumab u aflibercept.
lMoBEYETO MHLMAEHTM Ha BTPEOYHO Bb3naneHue ca B paMKkuTe
Ha MbpBUTe 6 Mecella cnep, mbpaarta 4osa (74%, 37/50), a no-
BeYe OT MOMOBMHATA Ca PETUCTPUPaHN Npe3 MbpBUTE TPU Me-
celia (48%, 24/50) [9, 10, 11, 12]. B nutepatyparta ce oTkpusaTt
MHOXeCTBO NMybnukaLmm CBbp3aHm C TOBa YCIIOXHEHNE OT Npu-
noxeHneto Ha brolucizumab. EMA ogobpsiBa npunoxeHneTo
Ha MefduKaMmeHTa KaTo MpaBW 3akrioyeHue, Ye nonsara ot
HEroBOTO MPWIMOXEHWE MHOMOKPATHO HAOXBbPAS pucka OT
TOBa PAAKO yCnoxXHeHne. BaxeH e nogbopa Ha nauueHTuTe,
KaTo Ce U3KMKYBAT TakvBa C MOBULLEH PUCK OT BA30OKIY3NBHN
WHUMIOEHTH, KaKTO 1 Takuea AEMOHCTpUpalLm benean Ha Bb3-
nanexue (EnuUCKNepuT, CKNepwT, KepaTuT, yBeuT). BaxHo e
pa ce otbenexu, ye npu guabeTeH MakyneH eaem ToBa yc-
NOXHEHWE Ce cpella 3HAYMTENHO no-psagko. [MauueHTtute
TpsibBa ga 6baaT MOHMTOPWUPAHW U MpU PasBUTUE Ha YBEWT,
BacKynuT WNM CbAOBa OKNy3Ws, MeAuWkameHTbT Aa 6bae
CMPSIH W [ja CE 3ano4He NEYEHNE - BbAMOXHO € MPUTOXEHNETO
Ha TpuamUMHOMOH CyGTeHOHHO. Tpsibea fa ce oTbenexw,
Ye Cnyyas Ha BBLTPEOYHO Bb3ManeHWe (BKM. CTEpUeH
eHOOo(hTanMnT) ca AOKINaABaHW CRed NPUMOXEHUE Ha BCUYKM
Anti-VEGF megukameHTu. Mpegnonara ce UMyHEH MeXaHU3bM.
Hvie nmame perncTpupanm aBa cnyyas Ha OKIy3uBEH BacKymnuT
cnep npunoxeHne Ha adonubepuent [9, 10, 11, 12].

Ot man 2022 r. npenapatsT ce peumbypcupa OT 3apaBHaTa
kaca B bbnrapus u npeacrasnsiBa efHa HOBa anTepHaTMBa
B NedveHneto Ha excydatueHata MICB. Hawwmsat onut (20
nawueHTa, npocnesexun 3a nepuog ot 6 1o 18 mecela) nokas-
Ba Aobpa MOHOCMMOCT W U3KMIOYUTENTHO MOLLEH edeKkT BbpXy
perpeca Ha xopougarHaTta HeoBackynapusaums. EqektsT e
OBNTOTPaeH, Kato No3BonsiBa paspexaaHe 4o 6 Meceua mex-
Jy annvkauumte. He cMe peructpupani HUTO eauH criyyai Ha
BbLTPEOYHO Bb3NarneHne Uim okIysus.
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®ur. 2. Beovu, Novartis.

e npenctaBum Hskomnko cnyyas. [laupeHtute ca
npocnegexn cbC 3putenHa octpota (Snellen), BOH, aHato-
Mu4HM npomenm peructpupanu ¢ OCT n Anrno OCT (Optovue,
Avanti). TepaneBTUYHMAT pexXuM BKMOYBA TpU animkauuu
npe3 4 ceaMULM 1 NOAabPXKaLL, PEXUM Ha TpU Mecela. Beudku
MaLMeHTM ca HOBYW 3a NTEYEHUETO M He ca TPEeTUPaHU C Lpyr
MeAMKaMEHT.

MauuenT 1. A.C.M. (3 annukaumm)

3puTenHa octpota npean Tepanusta - VOD=0.3 20/400 w
VOD=0.5 20/30 cnep TpeTaTa annmkauys.
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owr. 3. CpasrutenHo OCT npeay v cred HaToBapBaLLUS Kype
¢ Bponyumaymab.

®ur. 5. AHrno OCT cnep HaToBapBalLLms Kypc ¢ Bponyuusymad
- nokasea perpec Ha CNV.

To3n MauMeHT He ce MosiBM Cried TpeTata annukauums B
KNUHUKaTa.

MauuenT 2. U.B.T. (4 annukavmm)

3putenHa ocTpota npean Tepanusta - VOS=0.2 20/80
cnen mbpeata annukauus VOS=0.7 20/50 n cnep Tpetata
VOS=0.8 20/20.
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Maument 3. B.W.H. (4 annukauum)
3putenHa octpota npeaun Tepanusita - VOS=0.2 20/70 un
V0S=0.5 20/30 cnen mbpeuTE TpU annukawmm.

our. 6. OCT pacTep Ha Makynara, KOWTO noka3sa OTrensaHe ®ur. 9. OCT npeay Tepanusta ¢ oOTnenBaHe Ha
Ha HEBPOENUTENA U AUCKPETHO OTNENBAHE HA MUTMEHTHUS HeBpoenuTena.
enuTEN NPeau 3anoyBaHe Ha NeYeHNETo.

®ur. 7. AHrno OCT ¢ pobpa Busyanusaums Ha CNV npean Our. 10. OCT cnep npunoxeHne Ha GponyLmuaymad n
TepanusTa u CbITbTCTBALLO OTNeNBaHe Ha HEBPOENUTENa Ha pe3opbuys Ha cybpeTuHanHata TeyHocT. MepeucTtupa
pacTep. OTNenBaHe Ha NMUMEHTHWS! eNUTEN C AUCKPETHO CbMbTCTBALLO

OTnenBaHe Ha HeBpoennuTena.

®ur. 8. AHrno OCT, koeTo nokasea perpec Ha CNV ®ur. 11. AHrno OCT npeau TepanusTa. Jlowa Busyanusaums
pe3opbums Ha cybpeTnHanHaTa TeYHOCT creg TepanusTa ¢ Ha HeoBacKynapHaTa MembpaHa.
Gponyumsymab.
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Our. 15. OCT cneg TepanusiTa - mbfiHa pe3opbums Ha
cybpeTnHanHaTa u MHTpapeTuHamnHaTa TeYHOCT.

Our. 12. Aurno OCT cnep npunoxeHne Ha 6ponyLuaymab.

Retna OverVus Leh /1 O8

MaumenT 4. B.®.B. (5 annnkauum)
3peHvie npeay TepanusTa - VOS=0.5 20/25 n nogobpeHne
po VOS=0.8 20/20 cnep TpeTata anvkayus.

Faster

®ur. 16. AHrno OCT cnep HaToBapBalLmst Kype €

Gponyuusymab.
Mauuent 5. I.B.M. (3 annukaumm B A. oko 1 1 B 11. 0KO)
= TR AL . oo [Mpu guarHocTuumMpaHe Ha 3abonsiBaHeTo AACHOTO OKO beLle
ur. 13. OCT - OTrenBaHe Ha HEBPOENUTENA 1 KNCTHYHM C ekcyaaTuBHa ¢opma, OTnenBaHe Ha MUIMEHTHWS enuTen,
MPOMEHM BbB BbHLLHA peThHa cybpeTvHanHa xemoparus (dur. 17) n 3perne VOD=0.1 20/400.

JlsBOTO OKO - CbC cyxa hopma u 3peHne VOS=0.8 20/20. OCT
nokasea KyTukynapHu gpysu (®ur. 18), kouto ce cuuTar 3a
BMCOKOPUCKOBW OTHOCHO pa3seuTue Ha CNV.

Raster

®ur. 14. Anrno OCT npegm TepanusTa. ®ur. 17. MaupeHT 5. [I9CHO OKO - XeMoparnyHo oTnenBaHe Ha
nurMeHTHUs enuten B peaynTat Ha CNV.
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®ur. 18. MaumeHT 5. JI9BOTO OKO Ha ChLMA NaLUeHT ®ur. 21. MaumeHt 5. J1aBo oko - OCT cnea NpunoXxeHneTo

Mpu 3anoyBaHe Ha TepnusiTa B ASICHOTO OKO. Bukaar ce Ha MbpBaTa [03a OT MeAMKaMEeHTa Ce BixAaa CrisiraHe Ha
KyTWUKynapHWTe apy3u Mexay bpyxosata MembpaHa n MUTMEHTHUS ENUTEN.
MUrMeHTHUS enuTen. Te ca ¢ BUCOK PUCK 3@ KOHBEPCUS Ha
cyxaTa hopma B ekcyaaTuBHa. Maument 6. B.C.E. (3 annukayum)

3peHne Ha AsfcHOTO oko npeaun Tepanusta - VOD=0.2
20/170 1 VOD=0.4 20/50 cnep mbpBuUTe Tpu 403U

Raster we v Rught / 0D Raster e Right / OD

.-_L: |
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®ur. 19. MaumeHT 5. Lnkatpusaumsa Ha CNV 1 yacTnyHo Our. 22. OCT npeay TepanusTa - hubpoBackynapHo
cnsraHe Ha OTMNENBAHETO Ha MUTMEHTHUS ENTEN B ASICHOTO OTNenBaHe Ha MUIMEHTHNS enuTen.
OKO Cried mbpBuTe TPX L03n bponyLmuaymab.

— Retina CverVus Right / 00

- e -—— ——— —

our. 20. MaupeHT 5. EOunH MeceL, no-kbCcHO ce BUXaa our. 23. Auro OCT npepgu TepanusTa.
OTnenBaHe Ha NUrMeHTHWS enuTen ¢ passuTie Ha CNV B nseo
oko. 3anoyHarta e Tepanus ¢ 6ponyuuaymab 1 B TOBa OKO.
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our. 24. OCT cnep TepanusTa.

Our. 25. Aurvo OCT cnep Tepanusita ¢ bponyuusymad.

MaumenT 7. (6 annukayum)

3penne npean Tepanusata VOS=0.1 20/200 u VOS=0.4
20/65 cnep Tpn goau bponyunsymab. Mpeay nocTaBsHe Ha Lec-
TaTa annvkaums, naumeHTkata e cbe 3peHne VOS=0.2 20/80,
kaTo cbobLjaBa 3a 06wwo 3ambrisasaHe. OTanMoCcKonckn ce

Habniopasa UspaseHa cybchoeonapHa atpocius Ha MUMMEHT- oy 28, Awrvio OCT crien TpeTa annukauys 6ponyLaymas.
HUA enuTen 6es peLavBe Ha HeoBackynapHata Memopanxa.

———— " s
- . ———
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®ur. 26. OCT npeaw TepanusiTa. Our. 29. OCT npepm WwecTa annvkaums - n3paseHa atpogus
Ha peTuHaTa B 30HaTa Ha hoBesiTa.
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®ur. 30. AHrno OCT npeam nocnegHata annmkauus. Buxoat
Ce Cb[0BE Ha HIBO XOpouaarnHa wanka. Te npeacTaBnssart
npo3upaLLy CbA0Be Ha XopuoKanunspiuca B pe3ynTar Ha
aTpodns Ha nurMeHTHUs enuten. Kopenupart ¢ atpodus
Ha peTuHaTa 1 NUIMEHTHWS eNUTEN W NPeACTaBnaBaT
npo3opeyeH aedexT.

Pesynratu

Mpu BCUYKM NpOCNedeHn nauueHTW ce  peructpupa
cTabunuaawus unv 3HauMTenHo nogobpeHne Ha 3peHneTo cnea
HaTOBapBallaTa cxema OT TpW annukauuu npes 4 ceamuup.
Mopabpxallata Tepanus npu BCUYKM € Ha 12 ceamuum.
Crneg 5 - 6 annukauus yacT OT nauweHTuTe cbobujasat 3a
M3BECTHO HamaneHue Ha 3peHneTo 1 oBLo HamansiBaHe Ha
koHTpacTa. HabntogaBame nspaseHa atpodusi Ha MUTMEHTHMS
ennTen n pasBuTMe Ha reorpadcka atpodus B obnactra Ha
Makynata. He cve Habniogasanu peumans Ha xopouganHata
HeoBacKynapu3aums npu T031 PEXUM, Taka Ye 4a Ce Hanoxm
CKbCsIBaHe Ha MHTepBanuTe. ViMaxme JBama nauueHTH, Kouto
Ce NnosiBKxa 3a YeTBBbPTa annukauus cneg 5 meceua 6e3 faHH
3a peynams Ha MembpaHata. Cuntame 3a pa3yMHO yabixaBaHe
Ha WHTEpBanUTe Mexay annvkauuute C Len HamansiBaHe
pucka OT reorpadpcka atpodus. BbaMoxHO e npunaraHe Ha
T&E (treat and extend) ot HayanoTo Ha TepanusTa. ToBa 6u
0bnek4nno naumeHTuTe 1 GM HaManuno KakTo puUCKkoBeTe OT
MPUIOXEHNETO HA WHTPABUTPEANHW MEeOMKaMEHTH, Taka W
Pa3BUTMETO HA MMYHEH OTTOBOP WM aTpochnyHu npomeHn. He
CME pEerucTpupan nauueHT C WHTPaoKyNMapHO Bb3naneHue,
OKMy3WBEH BaCKynWT WNM apTepuanHa oknyaus. Tpsbea ga ce
oTbenexu mankaTa usBagka.

3akntoyeHue

HoBuTe AbnrogedcTBawy npenapatt 3a neveHue Ha
ekcynatveHa MICB we nogobpsT TepaneBTUYHIATE anropUTMK.
KpaiiHata Len e no-gobpo 3peHune u no-gobpo kavecTso Ha
KMBOT NpU Te€3N NauneHTn. ,D,O rongmMa cterneH Ka4ecTBoTO Ha
XMBOT 3aBWCW W OT YecToTaTa Ha MOCELyeHUsTa B KIMHWKA,
CBbp3aHm C NpocneasBaHe v nevenue Ha abonsasaxeto. OcTa-
BaT MHOrO OTBOPEHW BLMPOCK CBBHP3aHN C pexiMa Ha npumno-
XEHWe, Bb3MOXHIUTE HEXenaHu CTpaHuYHM edpekTn. Hatpynea-
HETO Ha KIWHUYEH OMWT LLe HU Aaje OTTOBOP Ha Te3n BbMPOCH.
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