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Long-standing concomitant strabismus in childhood is often accompanied by functional complications, including
functional suppression scotoma, also known as binocular haploscopic suppression, which interferes with binocular vision
restoration and reduces the effectiveness of diploptic treatment. We present the case of a 15-year-old boy with esotropia and
functional suppression scotoma. Comprehensive ophthalmological examination included assessment of ocular motility, prism-
cover testing, and evaluation of binocular vision using a synoptophore and the special computerized diagnostic and therapeutic
program. Initial best-corrected visual acuity was 0.9 in the right eye and 0.8 in the left eye, with esotropia of 30 PD without
correction and 15 PD with correction. After a 10-day course of orthoptic therapy, haploscopic binocular vision was restored and
the deviation angle decreased. Following diploptic therapy one month later, normal binocular vision with correction was achieved.
One year later, orthotropia and stable normal binocular vision were maintained without surgical intervention.

Key words: concomitant strabismus, functional suppression scotoma, binocular haploscopic suppression, haploscopic
binocular vision, orthoptic therapy, diploptic therapy.

3yabdies LI
HEXIPYPI'TYHA KOPEKIIA JOBIOTPUBAJIOI CHIBJIPY X KHBOI KOCOOKOCTI

TpuBanuii compyXHill KOCOOKICTb, IO PO3BHHYBCS B IHUTSAYOMY BIilli, Y4acTO CYNPOBOIKYETHCS (YHKI[IOHATEHUMH
YCKJIaAHEHHAMH, 30KpeMa (PyHKIIOHATBHOI CKOTOMOIO MPUTHIYCHHS, a00 OIHOKYISAPHUM TaIIOCKOIIYHUM MPUTHIYSHHSIM, 10
MEePEIIKOKAE BITHOBICHHIO OIHOKYIIPHOTO 30y Ta 3HI)KY€E €(eKTHUBHICTH AUTUIONTHYHOTO JTiKyBaHHs. [IpencTaBieHo xiiHigHmit
BUMAAOK |5-piuHOrO miuTiTKa 3 €30Tpomieo Ta (YHKIIOHAIBHOI CKOTOMOIO mpurHiuenHs. Kommiekcue odrambmororiune
00CTE)XEHHsI BKIIIOUAJIO OIIHKY (DYHKIII OKOPYXOBUX M’S31B, IIPU3MATHYHUH COVEr-TECT, a TAKOX JOCIIKEHHS O1HOKYISIPHOTO
30py 3a JOMOMOror cuHonTodopa Ta cHeliali30BaHOi KOMIT IOTEPHOI MiarHOCTHYHO-JIIKyBanbHOI mporpamu. Ha mouarky
CHOCTEPEIKEHHSI MAKCUMAIIbHO CKOPUTOBaHa TOCTpoTa 30py craHoBmia 0,9 Ha mpaBomy omi Ta 0,8 Ha nmiBoMy, KyT e3oTpomii — 30
NPU3MHHX JionTpii 6e3 kopekuii Ta 15 mpu3MHux gionTpiit i3 xopekuiceto. ITicns 10-aeHHOr0 Kypcy OpPTONTHYHOTO JIIKYBaHHS
BIZIHOBUBCS TaIJIOCKOMIYHUN OiHOKYJISIpHHUEN 3ip 1 3MeHIIMBCs KyT Aesiauii. Ilicist Kypcy OUIUIONTHYHOI Teparii, IpOBEJCHOTrO
gepe3 Micsilb, OylI0 TOCSTHYTO HOPMalbHOrO OIHOKYISIPHOTO 30py 3 Kopekmiero. Uepes oauH pik 30epiraiamcst OpTOTpOIis Ta

CTabiIbHUI HOpMaTbHHUI OIHOKYJISAPHUIA 3ip O3 XipypriyHoOro BTpy4aHHSI.
KirouoBi cjoBa: criBicHyro4a KOCOOKICTh, (D)YHKI[IOHaJIbHa CKOTOMa MpPUTHIYEHHs, OIHOKYJISApPHE TralIoCKOMivYHEe
NPUTHIYECHHS], TaIUIOCKOIIYHNI OIHOKYJISPHUIA 3ip, OPTONTHYHE JiKyBaHHS, JUIUIONITHYHA Tepartis.

One of the most common eye diseases in children
is strabismus [1, 4, 5]. The period when strabismus, a
disease of the eyeball's motor apparatus, occurs most
often coincides with the development of the visual
system and the formation of binocular vision. When
the mentioned pathology is detected, treatment should
be started as soon as possible. Otherwise, further
increase in visual tension during school years leads to
the deepening of this disorder and the emergence of
additional complications [3, 6, 10]. Thus, failure to
treat strabismus in a timely manner leads to a
permanent loss of the ability to achieve binocular
vision, unilateral or bilateral decreasing of vision, and
the development of amblyopia.

One of the complications resulting from the
delay in the treatment of strabismus is functional
suppression scotoma (FSS) or binocular haploscopic
suppression (BHS) [2, 15].

In persistent strabismus, the brain begins to
suppress visual information from one eye to eliminate
double vision. As a result, occurs pathological
suppression, which is an adaptation of the visual brain
to prevent confusion and diplopia during strabismus. For
eliminating double vision, the brain creates a “blind
spot” - pathological suppression in the visual field of one
eye. Pathological suppression is a protective mechanism
of the central nervous system that is difficult to treat and
prevents the restoration of normal binocular vision
(NBV). This is a temporary “shutdown” of visual
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information from one eye to create visual comfort,
without actual damage to the retina [9, 11, 13].

Under natural conditions, pathological
suppression is present in all cases of concomitant
strabismus; otherwise, diplopia would occur. Thus,
when manifest strabismus and normal retinal
correspondence are present without diplopia,
pathological suppression has developed [7, 8, 12].
However, detection of pathological suppression using
haploscopic devices depends on the severity of
binocular disruption and may not be identified in all
cases of concomitant strabismus. Diplopia, which
causes pathological suppression in natural conditions,
is eliminated by providing bifoveal fixation in
haploscopic devices. In this case, haploscopic
binocular vision (HBG) is formed in eyes whose
binocular relations are not very deeply disturbed.
However, sometimes pathological suppression causes
more profound disturbances. As a result, HBG is not
obtained, which is a sign of BHS or FSS.

Orthoptic exercises play a significant role in
eliminating pathological suppression. Nevertheless,
the presence of FSS represents a major obstacle to
both diploptic therapy and restoration of binocular
vision, including in the postoperative period.
Therefore, timely diagnosis and elimination of FSS
using specialized training on appropriate devices
directly affect the effectiveness of both non-surgical
and surgical treatment modalities [11, 14].
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The purpose of the study was to demonstrate
the importance of eliminating functional suppression
scotoma, one of the complications resulting from
long-standing  strabismus, in the successful
management of strabismus.

Materials and methods. The study was
conducted on the basis of Azerbaijan Medical
University from March 2024 till Aprile 2025. A 15-
year-old schoolboy with long-standing esotropia,
unresponsive to prolonged optical and pleoptic
treatment, presented to Educational-Surgical Clinic
of Azerbaijan Medical University (Baku, Azerbaijan)
for surgical correction. Strabismus had first been
detected 12 years earlier. During this period,
appropriate hypermetropic correction was prescribed
and mild amblyopia was treated. However, even
under full correction, complete orthotropia was not
achieved, and a residual esotropia of 12 PD persisted.

The patient's visual acuity was assessed with
and without correction, and static refraction was
determined. The motility of the extraocular muscles,
that move the eyeball was evaluated. The deviation
angle was measured at near and distance using the
prism-cover tests. The objective angle of deviation
was assessed using a synoptophore (Inami, Japan).
The subjective angle of deviation and presence of
HBYV were evaluated using both the synoptophore and
the special computerized diagnostic and therapeutic
program. During synoptophore examination,
haploscopic  fusion could not be achieved;
stereoscopic images moved past each other without
fusion. This phenomenon was interpreted as the
presence of FSS, and the point of image crossover
was considered the degree of FSS. Similarly, during
examination with the computer program, the point at
which images crossed without formation of HBV was
identified as the location of FSS.

A 10-day course of treatment aimed at
eliminating FSS and establishing HBV was initiated.
After a one-month interval, a second diploptic
treatment course was prescribed to consolidate HBV
and restore NBV. Follow-up examinations were
conducted at the end of each treatment course and at
1 month, 3 months, and 1 year thereafter.

Treatments aimed at eliminating BHS and
establishing binocular vision were carried out on the
synoptophore and the special computer program. The
synoptophore was adjusted to the patient’s
interpupillary distance, and the arms of the apparatus
were brought to the FSS point determined in the
patient. The lights of the stereoscopic images on the

A

arms of the synoptophore were set to alternately
automatically blink and flash. The alternation speed
was low in the first days, and gradually increased
each day. The treatment procedure was prescribed for
20 minutes every day for 10 days. At the end of each
daily treatment, an examination of the HBG was
performed. During the course of treatment, the patient
used full cycloplegic hypermetropic correction.

Treatment was initiated on the first day,
following a 30-minute interval after the preceding
orthoptic procedure. Daily 15-minute sessions were
performed under appropriate hyperopic correction
using red-green anaglyph glasses. Dichoptic visual
stimulation =~ was  applied by  presenting
complementary red and green targets at the
predetermined location of the functional suppression
scotoma in an alternating flicker mode to reduce
suppression and restore binocular interaction.
Haploscopic binocular vision was assessed at the end
of each treatment session.

This study presents a clinical case and was
conducted in accordance with the ethical principles of
the World Medical Association Declaration of
Helsinki (latest revision) and the Council of Europe
Convention on Human Rights and Biomedicine
(Oviedo Convention). All diagnostic and therapeutic
procedures were performed as part of routine clinical
practice. The principles of voluntary participation,
patient confidentiality, and personal data protection
were strictly observed.

Written informed consent was obtained from the
patient's legal representative, and assent was obtained
from the patient, for diagnostic and therapeutic
procedures and for the anonymous publication of
clinical data. No personally identifiable information
is disclosed in this report.

Results of the study. The patient's distance
visual acuity examination revealed uncorrected
distance visual acuity of 0.4 in both eyes.

BCVA OD=0.9; BCVA 0S=0.8.

Static refraction showed
hypermetropia with astigmatism:

ROD=Sph.+4.0D Cyl.+1.0D ax180;

ROS=Sph.+4.5D Cyl.+1.0D ax180.

Extraocular muscle motility was normal in all
diagnostic gaze directions. Deviation angles were
measured with and without correction at near and
distance. The results of strabometry did not depend
on whether the examination was near or far, and
different results were obtained depending on the
correction (Fig.1).

moderate

Fig. 1. Before treatment (A, B).

As can be seen, Hypermetropic correction
reduced the deviation angle, but a residual
esotropia of 12 PD persisted in the prism-cover
test. BHS was detected during subjective angle
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assessment using both examination methods:
synoptophore and the computer program. The
Worth four-dot test revealed monocular vision
under all conditions (Table 1).
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Table 1
The results of the Worth four-dot test of the patient
e Optic. L End of 1% End of 2 After 1 After 3 After 1
Examination On admission
Corr. course course month months year
Prizm Cover | Without ET 30 PD ET 25 PD ET 20 PD ET 15PD ET 15PD ET 10 PD
test With ET 12PD ET 6 PD 0PD XT 15PD 0=0 0=0
Objective Without ET 35PD ET 25 PD ET 20 PD ET 15PD ET 15PD ET 10 PD
angle With ET 12 PD ET 12 PD ET 6 PD 0PD ET 4PD ET 4PD
Subjective Without Func/scotom ET 20 PD ET 20 PD ET 15 PD ET 15 PD ET 10 PD
angle ET 30 PD
With Func/scotom ET 10 PD 0=0 XT 8 PD 0=0 0=0
ET 10 PD
Special Without Func/scotom ET 12PD ET 10 PD ET 10 PD ET 10 PD ET 6 PD
computer ET 24 PD
program With Func/scotom ET 4 PD 0PD XT 5PD 0PD 0PD
ET 18 PD
Worth, Without Os- OS- OS- OS- OS- OS-
distant suppression suppression suppression suppression suppression suppression
With OS- OS- Diplopia Diplopia Diplopia Diplopia
suppression suppression
Worth, Without OS- OS- Diplopia Diplopia Diplopia Binocular
Near suppression suppression
With OS- Diplopia Binocular Binocular Binocular Binocular
suppression

In order to eliminate functional scotoma, a 10-
day treatment course of orthoptic exercises was
started on the synoptophore and the special computer
program. On the 6th day of the treatment course,
HBV was obtained during the synoptophore
examination, which means that the FSS was
eliminated. The point where HBV was obtained, that
is, the degree of the subjective deviation angle,
corresponded to the point where FSS was (10PD) and
almost did not differ from the size of the objective
angle (12PD). The presence of HBG was constant on
the following days of treatment. On the 8th day of
treatment, FSS disappeared on the special computer
program and was not determined in any case on the
following days. At the end of the 10-day treatment
course, FSS was eliminated, the deviation angle
determined on the synoptophore and the computer
program decreased. Diploptic binocular vision was
obtained in the Worth test with correction at near
examination. A re-examination after a 1-month break
revealed the recurrence of FSS. A second course of
treatment was prescribed, and on the second day of
the course, FSS disappeared in both examination
methods, and the presence of HBV was detected. In
the following days of the course, treatment was
continued with diploptic exercises in both devices to
eliminate minor deviations (8PD in synoptophor,
6PD in KP). At the end of the second course of
treatment, the angle of squint decreased in all
examinations without correction, and disappeared
with correction. NBV was obtained in the Worth test
at near range with correction, and diploptic vision was
obtained in the uncorrected near and far distance
examinations with correction.

At the examination 1 month after the 2nd
treatment course, exotropia was observed in the patient
under full cycloplegic correction, so the power of
hyperopic glasses correction was reduced by 1.0 D. At
the examination 3 months later, orthotropia with
correction and ET 15PD without correction were seen.

The patient was re-examined 1 year after the
second course of treatment:

UCVA OU=0.6;

BCVA OU=0.9.

Static refraction examination showed a slight
decrease in the degree of hyperopia:

ROD=Sph.+3.5D Cyl.+1.0D ax180;

ROS=Sph.+3.75D Cyl.+1.0D ax180.

Result of prism-cover test: with correction =
orthotropia; without correction: ET 10 PD.

NBV was obtained at near distance without
correction and with correction, and diploptic
binocular vision was obtained at far distance with
correction (Fig. 2).

Discussion. As mentioned, delaying the
treatment of concomitant strabismus leads to
complications such as amblyopia, eccentric fixation,
and persistent sensory adaptations that reduce the
likelihood of successful binocular vision restoration
[5, 6, 10]. Epidemiological studies have demonstrated
that strabismus remains one of the leading causes of
binocular vision disorders in childhood, with
amblyopia being the most frequent associated
condition [1, 13, 16]. Current consensus statements
also emphasize that early diagnosis and timely
treatment are essential for preventing irreversible
sensory disturbances and improving long-term visual
outcomes [11].

Fig. 2. After treatment (A, B).
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One of the major functional obstacles to
successful treatment is the development of functional
suppression scotoma. Clinically, this condition is
characterized by the absence of diplopia during prism
testing and the inability to achieve haploscopic
binocular vision (HBV) despite appropriate optical
correction. Although recent reviews have highlighted
significant advances in the diagnosis and treatment of
binocular vision anomalies, persistent suppression
remains an important therapeutic challenge because it
limits binocular fusion and stereopsis even when
ocular alignment is satisfactory [2].

Our experience also suggests that FSS is a
clinically significant sensory disorder not only in non-
accommodative but also in accommodative
strabismus. Restoration of motor alignment alone
does not necessarily result in normal binocular vision
if suppression persists. This observation is consistent
with  contemporary concepts of strabismus
management, which emphasize that successful
treatment should address both motor and sensory
components of the disorder [2, 9].

Eliminating FSS as early as possible facilitates

for the subsequent development of stable normal
binocular vision. Repeated examinations within one
month after HBV restoration are advisable because
newly established binocular interactions are initially
fragile and susceptible to disruption. Timely repeated
courses of orthoptic and diploptic therapy strengthen
these sensory connections and may ultimately lead to
stable normal binocular vision, as demonstrated in the
present case.

Although surgical correction remains an
effective treatment for many patients with horizontal
strabismus, satisfactory ocular alignment alone does
not always guarantee functional binocular recovery
[7, 15]. Our clinical observation indicates that
elimination of suppression before considering
surgery, or during postoperative rehabilitation, may
improve sensory outcomes and contribute to more
stable long-term results.

The one-year follow-up demonstrated sustained
orthotropia and stable normal binocular vision while
wearing the appropriate hyperopic correction,
emphasizing the importance of continuous optical
correction and long-term follow-up in maintaining

restoration of HBV and creates favorable conditions treatment success [11].

Conclusion

Long-standing concomitant strabismus is frequently associated with sensory adaptations that reduce the
likelihood of successful binocular vision restoration. Functional suppression scotoma, or binocular haploscopic
suppression, represents one of the most significant functional barriers to treatment, as it prevents the development
of stable binocular interaction despite adequate optical correction. The present clinical case demonstrates that
targeted elimination of FSS through orthoptic and diploptic rehabilitation can restore haploscopic binocular vision,
reduce the angle of deviation, and achieve stable orthotropia with normal binocular vision without surgical
intervention in selected patients. These findings emphasize the importance of identifying and treating functional
sensory complications as an integral component of comprehensive strabismus management. Addressing FSS
before considering surgery may improve treatment outcomes, enhance postoperative binocular function when
surgery is required, and contribute to the long-term stability of the therapeutic effect.

Prospects for further research. Further studies involving larger patient cohorts are warranted to evaluate the long-term
effectiveness of targeted suppression elimination and to establish standardized treatment protocols for patients with concomitant
strabismus and functional suppression scotoma.
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Clinicians classify cementoma — a tumor of mesenchymal origin tightly associated with tooth roots — as a variant of
odontomas. Conversely, pathomorphologists consider cementomas to be lesions of both neoplastic and dysembryogenetic nature,
the common feature of which is the presence of cementum-like tissue in the apical region. We analyzed a clinical case of a
mandibular cementoma in the region of tooth 36, detected radiographically in a patient referred by an orthodontist for a consultation
regarding the extraction of the follicles of other teeth. The clinical scenario and the definitive diagnosis, given certain discrepancies
in the nosological classification of cementomas, prompted us to analyze the literature and summarize our own clinical observations
regarding this pathology. The obtained results allowed for the determination of the clinical, diagnostic, and morphological features
of specific types of cementomas listed in the WHO International Histological Classification of Tumors, as well as their management
strategies. The features distinguishing cementomas from clinically similar pathological processes are presented. Particular attention
is paid to condensing osteitis, a variant of chronic apical periodontitis that develops in response to prolonged inflammation.

Key words: cementoma, odontoma, hypercementosis, osteosclerosis, condensing osteitis.
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KJITHIYHA CUMIITOMATUKA, JIATHOCTUKA, MOP®OJIOI'TYHA CTPYKTYPA
TA JIKYBAHHSA HEMEHTOM

Jlo pi3HOBUAIB OJOHTOM KIIHIIMCTH BiAHOCATH LEMEHTOMY — IIyXJHUHY ME3EHXIMaJbHOTO IMOXOKCHHS, iHTHMHO
HOB’si3aHy i3 KopeHsMu 3y0iB. HaromicTe mnaromopdosiord BBaKaroTh IIEMEHTOMH YPaXCHHSIMH SK IyXJHHHOI, TaK i
IU3eMOpPiOTeHETHYHOT IPUPOIH, 3aTajbHOI0 O3HAKOKO SKHX € HASBHICTh [IEMEHTONONIOHOT TKAaHUHH B amikaibHii auraami. Hamu
[POaHaTi30BaHO KIIIHIYHUM BHIAIOK LEMEHTOMH HIDKHBOI wLiejend B AUIIHUI 36 3y0a, BUSIBICHOI PEHTICHOJIOTTYHUM
JOCITIDKEHHSM Y Nalli€HTa, HAIIPaBJICHOTO OPTOIOHTOM Ha KOHCYJIBTALIIO 3 IPUBOY BUIAJICHHS (OIiKyIiB iHmmMX 3y6iB. Kitiniuna
CHUTYyallisl Ta OCTAaTOYHUH [iarHO3 13 YpaxyBaHHAM JESKUX PO30DKHOCTEH y BU3HAUYECHHI HO30JIOTIYHOI MIPHHANEKHOCTI IEMEHTOM
CIIOHYKAJIM HAC JI0 aHaJIi3y JiTepaTypHUX JaHMX i3 y3araJbHEHHSAM BIACHHX KIIHIYHUX CIIOCTEPEkKEHS 1010 3a3Ha4eHO aToIoril.
OtpuMaHi pe3ynasTaTd JO3BOJIIIM BU3HAUUTH KIIIHIYHI, JIarHOCTHYHI 1 MOP(OIOriuHi 0COOIMBOCTI OKPEMHX BUJIB IEMEHTOM,
HaBeJeHUX Yy MiXHapomHiil rictomoriuHiil kinacudikamii myxaua BOO3, ta nikyBaidbHy TakTHUKy. [IpencTraBieHO O3HAKH, IO
BIZIPI3HSIOTH LIEMEHTOMH BiJl KJIIHIYHO CXOXHX MAaToJOriYHUX mporeciB. OKkpema yBara npuzijieHa KOHICHCOBAHOMY OCTHTY SIK
BapiaHTy XPOHIYHOTO aIiKaIbHOTO MEePiOOHTHUTY Y BIIIOBIIb Ha TPUBAJIE 3aMaJCHHS.

Kuro4oBi ci10Ba: ieMeHTOMa, OIOHTOMA, TIEPLEMEHTO3, OCTEOCKIIEPO3, KOHAICHCOBAHUIT OCTHUT.
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Odontomas are relatively common entities potential complications can sometimes present
encountered by oral and maxillofacial surgeons, significant challenges and professional dilemmas,
including pediatric specialists, in the course of  even for experienced specialists [2, 12].
providing specialized medical care. Their diagnosis, The majority of the contemporary medical
the choice of treatment strategies and surgical community recognizes that odontomas are

techniques, and the prevention of recurrences and classified as hard or soft, depending on the types

© Tkachenko P.I., Bilokon S.O., 281 https://pdmu.edu.ua/ ta https://womab.com.ua/ua/



