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ANALYSIS OF THE RESULTS OF COMPREHENSIVE TREATMENT OF

PATIENTS WITH INTERMITTENT STRABISMUS

https://doi.org/10.5281/zen0d0.23195735
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ABSTRACT
Background: Intermittent strabismus represents a complex binocular vision disorder
characterized by occasional deviation of the visual axis of one eye.
Objective: To analyze the results of comprehensive treatment in patients with
intermittent strabismus.
Material and Methods: A total of 98 children (155 eyes) with intermittent
strabismus were observed between 2021 and 2025. Patients in the main study group
were divided into three subgroups. Group 4 served as the comparison group (CG) and
comprised 12 patients (18 eyes).
Results: Comparative analysis of treatment efficacy demonstrated that the highest
proportion of full correction (orthophoria) was achieved in Group 1 (81.4%),
indicating high efficiency of the modified technique in patients with intermittent
exotropia of the divergence excess type. In Group 3, the orthophoria rate reached
69%, which also represents a favorable outcome. In the comparison group (Group 4),
the proportion of fully corrected eyes was the lowest at 44.4%.
Conclusions: Simultaneous, phased, comprehensive intervention targeting various
levels of the visual system—including surgical restoration of orthophoria, functional
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therapy, and software-based computer programs for restoring binocular interaction—
ensures the development of retinal binocular cooperation and promotes a stable

therapeutic outcome.
Keywords: intermittent strabismus, treatment, computer software, type of vision,
angle of deviation, binocular vision.
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AHHOTALIUA.

AKTyaJbHOCTBb. llepumoamdeckoe Kocorja3ue MNPEACTaBIsSCT COO0O0M  CIIOKHOC
HapylnicHUC OWHOKYJISIPHOTO  3pPCHUS,  XapaKTCPH3YIOMICECs  HEIOCTOSHHBIM
OTKJIOHCHHEM  3pHTCIBbHOH ocu oaHoro ria3a. ILleab  HcciaeaoBaHus.
[Ipoananm3npoBaTh pe3yabTaThl KOMIICKCHOTO JICYCHHS OOIBHBIX C IIEPUOTUICCKUM
KocornasueM. Marepuan u meTonbl uccinegoBaHus. [lon HamiuM HaOMOACHUEM B
nepuon ¢ 2021 no 2025 rox Haxogunuck 98 pedbenka (155 rias) ¢ nepuoandecKum
KocoriazueM. boibHbIe OCHOBHOU Tpymmbl ObUIM pa3aciicHbl Ha 3 mOArpynmbl. 4 -
rpynmy cpaBHeHus (I'C) coctaBuium 12 Oonbhbix (18 rna3). Pesyabratsl. llpu
CPaBHUTENbHOM aHainu3e 3(P(OEKTUBHOCTU JIEUYCHUS HaAuOOJblIAs J0Js MOJHOMN
Koppekuuu (oprodopun) nocturuyrta B 1-i rpyme (81,4%), 9T0 CBUASTEILCTBYET O
BBICOKOW  d((PEKTUBHOCTH TPUMEHEHHOW MOAU(PUIIMPOBAHHOW METOJIHKH Y
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MaOuCHTOB C TICPUOAUYCCKUM PACXOAAMIMMCS KOCOIJIa3MEM IO THUITY OJKCIECCa

nuBeprenuuu. B 3-i rpynne nonst oprodopuun coctaBuiia 69%, 4To TakKe SBISIETCS
XOpolIUM  pe3yabTaToM. B rpynne cpaBHeHust (4-H) J0As  MOJHOCTBIO
CKOPpPEKTHPOBAHHBIX TIJa3 oOKa3ajlach HauMmenelied — 444%. BbiBoabl.
OmHOBpEMEHHOE TIOITANMHO-KOMILJIEKCHOE BO3ICHCTBUME HA pPa3jMYHbIE YPOBHU
3pUTENHHOTO aHaNM3aTopa, BKJIFOUAFOIIIEE XUPYPTAYECKOE CO3/IaHMe
OpTOGOPUUYECKOTO MOJTOKEHUS TJ1a3, MPOBEACHHUE Kypca (PYHKIIMOHATLHON TEpauy U
MPUMEHEHUE KOMITBIOTEPHBIX MPOTPaMM JUISI BOCCTAaHOBIICHHS] OWHOKYJISPHOTO
B3aUMOJICUCTBUS, 00ECIICUNBACT PAa3BUTHE COJPYKECTBEHHONW aKTHBHOCTH CETYATOK
000UX TJIa3 U CIOCOOCTBYET JOCTHKEHHUIO CTAOMIIBHOTO JieueOHOT0 Y dexTa.
KaioueBble cjoBa: MepUOAMYECKOE KOCOTJIa3We, JIeUeHWE, KOMIBIOTEpHAs
mporpamMma, XapakTep 3peHUs, Yol IEeBHAIIUN, OMHOKYJIIPHOE 3PCHHE.
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Xulosa. Davriy g'ilaylik - bu bir ko'zning ko'rish o'qining o'zgaruvchan og'ishi bilan
tavsiflangan binokulyar ko'rishning murakkab buzilishi. Maqsad. Davriy g'ilaylikli
bemorlarni kompleks davolash natijalarini tahlil qilish. Materiallar va usullar. Biz
2021 yildan 2025 yilgacha davriy g'ilaylikli 98 bolani (155 ko'z) kuzatdik. Asosiy
guruhdagi bemorlar 3 ta kichik guruhga bo'lingan. To'rtinchi kichik guruh 12
bemordan (18 ko'z) iborat edi. Natijalar. Davolash samaradorligining qiyosiy
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tahlilida 1-guruhda (81,4%) to'liq tuzatish (ortoforiya) eng yuqori ko'rsatkichiga

erishildi, bu davriy g'ilaylik bilan og'rigan bemorlarda yangi texnikaning yuqori
samaradorligini ko'rsatadi. 3-guruhda ortoforiya darajasi 69% ni tashkil etdi.
Taqqoslash guruhida (4-guruh) to'liq tuzatilgan ko'zlar darajasi eng past - 44,4% ni
tashkil etdi. Xulosa. Ko'ruv analizatorning turli darajalariga bir vaqtning o'zida,
bosgichma-bosqich, kompleks yondashuv, jumladan, ortoforik ko'z pozitsiyasini
jarrohlik yo'li bilan yaratish, funktsional terapiya kursi va durbin o'zaro ta'sirini
tiklash uchun kompyuter dasturlaridan foydalanish, ikkala ko'zda ham bir vaqtning
o'zida retinal faollikning rivojlanishini ta'minlaydi va barqaror terapevtik ta'sirga
hissa qo'shadi.

Kalit so'zlar: davriy g'ilaylik, davolash, kompyuter dasturi, ko'rish xususiyatlari,
og'ish burchagi, binokulyar ko'rish.

INTRODUCTION

Intermittent exotropia is one of the most common clinical forms of pediatric
strabismus and the predominant type of divergent deviation, particularly in Asian
populations, where its prevalence is traditionally higher compared to esotropic forms.
In modern literature, this condition is considered not merely an ocular alignment
defect, but a complex sensorimotor disorder affecting fusion mechanisms, stereopsis,
deviation control, and visual adaptation [1, 3, 4].

The pathophysiological basis of this condition lies in the impaired coordination of
extraocular muscles and insufficiency of fusional reserves [6].

It is emphasized that the intermittent nature of the deviation does not preclude
gradual decompensation accompanied by increased frequency of exodeviation
manifestation, decline in binocular vision quality, and deterioration of daily visual
functioning. Consequently, intermittent exotropia remains one of the most critical
issues in pediatric ophthalmology [2, 5].

MAIN PART
OBJECTIVE
To analyze the results of comprehensive treatment of patients with intermittent
strabismus.
MATERIAL AND METHODS

Between 2021 and 2025, 98 children (155 eyes) with intermittent strabismus were

monitored. Patients in the main group were divided into three subgroups:

e Group 1: 28 children (43 eyes) diagnosed with intermittent exotropia of the
divergence excess type;
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e Group 2: 32 patients (52 eyes) diagnosed with intermittent exotropia of the

convergence insufficiency type;

e Group 3 (main group): 26 children (42 eyes) diagnosed with basic intermittent
exotropia;

e Group 4 (Comparison Group, CG): 12 patients (18 eyes).

All patients underwent comprehensive ophthalmological examinations.

All patients in Group 1 underwent surgical intervention. Patients in Group 2 received

conservative treatment due to identified refractive errors. In Group 3, conservative

management was applied for deviation angles up to 20 prism diopters (PD) with

preserved fusional reserves; surgical intervention was performed for deviations of 25

PD or more. Group 4 (comparison group) received surgical treatment only, without

post-operative computer-assisted visual training.

All patients in the main subgroups were subsequently prescribed exercises using

custom-developed computer treatment software. The software architecture is modular

and includes:

e "House Builder" module: Specialized for developing binocular visual functions.

e "Circle in a Square" module: Trains fixation accuracy and motor coordination
of the extraocular system.

e '"Basketball" module: Provides an interactive environment for stercoscopic
vision training.

e "Snake" module: Trains smooth pursuit eye movements and develops binocular
motor coordination.

Long-term treatment outcomes were evaluated at 10 days and 1 year post-treatment.

RESULTS AND DISCUSSION

Surgical treatment was performed in Group 1 (28 children, 43 eyes) with divergence
excess type exotropia and in a subset of Group 3 (16 children, 32 eyes).

Group 1: Prior to treatment, all patients exhibited a deviation exceeding 10 PD. The
largest proportion comprised cases with a deviation angle of 19-25 PD (62.7%, 27
eyes). Pronounced deviation of 2635 PD was observed in 28% (12 eyes), and 35 PD
or more in 9.3% (4 eyes). Following treatment, complete correction (orthophoria, 0
PD) was achieved in 81.4% of cases (35 eyes). A residual deviation of 0—10 PD
persisted in 18.6% (8 eyes), corresponding to a minimal hypo-effect (Table 1).
Group 2: Prior to treatment, a minor deviation of 0—10 PD was present in 11.5% (6
eyes). The 11-18 PD angle predominated (61.5%, 32 eyes), and a deviation of 19-25
PD was identified in 27% (14 eyes). Post-treatment orthophoria was achieved in 77%
of cases (40 eyes), with residual deviation of 0—10 PD recorded in 23% (12 eyes).
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Group 3: Prior to treatment, all patients presented with a baseline deviation angle
exceeding 10 PD. The 11-18 PD range was most frequent (69%, 29 eyes). Deviation
of 19-25 PD was noted in 26% (11 eyes), and 26-35 PD in 5% (2 eyes). Post-
treatment ocular alignment (0 PD) was achieved in 69% of cases (29 eyes), while
31% (13 eyes) retained a residual deviation of 0—10 PD.

Table 1. Dynamics of Deviation Angle in Children with Intermittent Strabismus During Comprehensive Treatment

Deviation  Group 1 (n=43) Group 2 (n=52) Group 3 (n=42) Group 4/ CG
(n=18)
Pre Post Pre Post Pre Post Pre Post
0PD — 35 (81.4%) — 40 (77.0%) — 29 (69.0%) — 8 (44.4%)

(Orthophoria)

0-10PD — 8 (18.6%)  6(11.5%) 12 (23.0%) — 13 (31.0%) — 10 (55.6%)
11-18PD — — 32 (61.5%) — 29 (69.0%) — — —
19-25PD 27 (62.7%) — 14 (27.0%) — 11 (26.0%) — 14 (77.7%) —
26 — 35 PD 12 (28.0%) — — — 2 (5.0%) — 3 (16.7%) —
>35PD 4 (9.3%) — — — — — 1 (5.6%) —

In Group 4 (Comparison Group, n = 18 eyes), all patients initially had deviations
exceeding 10 PD. The 19-25 PD angle predominated (77.7%, 14 eyes); 26-35 PD
was observed in 16.7% (3 eyes), and >35 PD in 5.6% (1 eye). Post-treatment
orthophoria was achieved in only 44.4% of cases (8 eyes), while 55.6% (10 eyes)
retained residual deviation of 0—10 PD.

Comparative analysis demonstrated that the highest proportion of full correction
(orthophoria) was achieved in Group 1 (81.4%), confirming high efficacy of the
modified technique in patients with divergence excess intermittent exotropia. In
Group 3, orthophoria reached 69%. In contrast, Group 4 yielded the lowest
orthophoria rate (44.4%), emphasizing the advantages of surgical management
combined with the proposed modification and computer-assisted rehabilitation.

Maximum treatment efficacy was observed at the 1-year follow-up, where the
cumulative proportion of patients with orthophoria across the three main groups
reached 86.8%, underscoring the importance of long-term monitoring for stabilizing
outcomes.
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Application of comprehensive therapy in combination with subsequent pleoptic
treatment led to an increase in visual acuity. Orthoptic-diploptic therapy facilitated
stable bifoveal fusion. Against the background of restored bifoveal fusion, gradual
recovery of full binocular vision occurred.

Data presented in Table 2 illustrate the dynamics of the nature of vision
(sensory state) before and after comprehensive treatment. Before therapy,
simultaneous vision predominated across all groups (ranging from 55.8% in Group 1
to 61.5% in Group 2), which is typical for strabismic patients. Monocular vision was
less common (27% in Group 2 to 35.7% in Group 3), and binocular vision was
recorded in a limited number of patients (5.5% in Group 4 to 14% in Group 1).

Following comprehensive treatment, marked positive dynamics were observed
in the main groups, characterized by a significant increase in patients with restored
binocular vision alongside a decline in simultaneous and monocular vision. The most
pronounced results were obtained in Groups 2 and 3, where binocular vision recovery
reached 80.7% and 80.9%, respectively, accompanied by a sharp decrease in
simultanecous vision (to 7.7% and 7.1%) and monocular vision (to 11.5% and 11.9%).

Table 2. Dynamics of the Nature of Vision Before and After Comprehensive Treatment

Groups Simultaneous Monocular Binocular
Groups Pre (%) Post (%) Pre (%) Post (%) Pre (%) Post (%)

Group 1 24 (55.8%) 10 (23.2%) 13 (30.2%) 8 (18.6%) 6 (14.0%) 25 (58.0%)
(n=43)

Group 2 32 (61.5%) 4(7.7%) 14 (27.0%) 6 (11.5%) 6 (11.5%) 42 (80.7%)
(n=52)

Group 3 24 (57.1%) 3 (7.1%) 15 (35.7%) 5 (11.9%) 3 (7.1%) 34 (80.9%)
(n=42)

Group 4/ CG 11 (61.0%) 9 (50.0%) 6 (33.3%) 5(27.7%) 1(5.5%) 4 (22.2%)

(n=18)

Group 1 also showed positive dynamics; however, the degree of binocular
function recovery was less pronounced compared to Groups 2 and 3: the proportion
of binocular vision increased to 58.0%, while retaining higher rates of simultaneous
and monocular vision. Group 4 (CG) demonstrated inferior outcomes: binocular
vision was achieved in only 22.2% of patients, while simultaneous vision persisted in
50% and monocular in 27.7%.

Thus, the presented results indicate high clinical efficacy of comprehensive
treatment regarding binocular function recovery, with optimal functional results
achieved in Groups 2 and 3.
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CONCLUSIONS

Simultaneous, phased, comprehensive intervention targeting various levels of
the visual analyzer—including surgical restoration of orthophoria, functional
orthoptic therapy, and the use of specialized computer programs for binocular
restoration—ensures the development of retinal binocular cooperation and promotes
long-term therapeutic stability.
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