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Summary.

Orbital cellulitis represents an urgent challenge in ophthalmology, particularly in pediatric practice. An individualized approach to
each patient is essential due to the severity of potential complications and treatment-related sequelae. Strict adherence to therapeutic
protocols is critical during both the acute phase and long-term follow-up. This report presents a clinical case of acute orbital cellulitis
in a child, managed with adjunctive intravenous immunoglobulin (IVIG) as part of complex surgical and medical treatment. While
immune modulation during active infection remains debated, IVIG administration in this case proved clinically justified and pivotal.

Results and their discussion. A 1-year, 8-month-old male was admitted to the City Children'’s Clinical Hospital for 16 days with
a diagnosis of acute orbital cellulitis. On examination, the child was in severe condition, exhibiting marked pain, hyperthermia,
and tense solid edema of both upper and lower eyelids. The eyelids were cyanotic, hyperthermic on palpation, with minimal
serous discharge and blepharospasm. Eyelid opening could not be achieved without anesthetic and sedative assistance. Complete
examination of the globe and posterior segment structures remained unfeasible under these conditions. Additional instrumental
and laboratory studies were performed, which confirmed the diagnosis. The patient underwent multidisciplinary consultations with
specialists in neurology, otolaryngology, dentistry, maxillofacial surgery, and pediatrics. Concurrent diagnoses included acute
sinusitis and rhinitis. No contributory allergological, genetic, or epidemiological risk factors were identified. The treatment regimen
consisted of antibacterial therapy, nonsteroidal anti-inflammatory drugs (NSAIDs), analgesics, and symptomatic management.
However, the child s general condition remained severe during the first 72 hours of treatment, with no clinical improvement observed.
On day 4 of hospitalization, surgical orbital drainage was performed, yielding serous exudate, and antibiotic therapy was escalated,
yet the condition remained refractory. Therefore, on day 9, immunoglobulin was administered in three doses as an adjunct to the
ongoing treatment. Within 24 hours, the child demonstrated resolution of fever, reduction in periorbital edema and inflammation,
and normalization of inflammatory markers. By day 16 of hospitalization, the patient was discharged in satisfactory condition.

Conclusions. 1. The use of immunoglobulin in the complex treatment of acute orbital cellulitis in children appears clinically
Justified, as it contributed to rapid clinical improvement in this refractory case. 2. The development of standardized treatment protocols
incorporating immunoglobulin therapy may improve prognostic outcomes in similar cases. 3. Further research is required to elucidate
the precise immunomodulatory mechanisms of immunoglobulin in the treatment of acute orbital cellulitis in pediatric patients.
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Introduction

Orbital cellulitis is defined as an infectious process affecting
the orbital muscles and adipose tissue posterior to the orbital
septum, while sparing the globe itself. This soft tissue infection,
frequently secondary to bacterial sinusitis [ 1-6], is characterized
by ocular dysfunction and represents a medical emergency
requiring hospitalization. Potential complications include
neuritis, optic nerve atrophy, exposure keratitis, central retinal
artery occlusion, retinal and choroidal ischemia, subperiosteal
abscess, orbital abscess, cavernous sinus thrombosis, meningitis,
cerebral abscess, and septicemia [1,7-9].

The diagnostic triad of ophthalmoplegia, proptosis,
and visual impairment distinguishes orbital cellulitis, with
imaging confirmation via computed tomography (CT) or
magnetic resonance imaging (MRI) being mandatory. Visual
loss occurs in approximately 11% of cases [1,10]. Essential
laboratory investigations include complete blood count with
differential, blood cultures, and microbiological analysis
of nasopharyngeal or wound swabs to identify causative
pathogens and guide antibiotic therapy. While culture
positivity rates range from 0% to 33% statistically, pediatric
cases demonstrate higher microbiological yield than adult
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counterparts [1,11-13]. Proptosis represents both a cardinal
symptom and severity marker, with severe presentations
necessitating immediate hospitalization. Early periorbital
findings typically include eyelid edema, which may progress
to chemosis, proptosis, and visual impairment [1,14].

Current evidence suggests urgent surgical intervention
is warranted when orbital cellulitis coexists with frontal
sinusitis due to elevated intracranial complication risks.
Absolute indications for drainage include multiloculated
sinus involvement, abscesses exceeding 1.0x0.4 cm
dimensions, or visual compromise — particularly crucial
in pediatric patients to prevent optic nerve compression.
Notably, older patients frequently present with polymicrobial
infections and chronic sinusitis, often demonstrating reduced
responsiveness to medical management alone [1,3-7,15-17].

Given these considerations, orbital cellulitis remains
a critical concern in pediatric ophthalmology due to its
potentially devastating complications and long-term
sequelae. Optimal management requires strict adherence
to treatment protocols while maintaining individualized
therapeutic approaches based on current evidence-based
recommendations.
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Aim of the study: to evaluate the therapeutic efficacy
of immunoglobulin in the complex treatment of pediatric
acute orbital cellulitis.

Results and their discussion

Broad-spectrum antibiotics represent the cornerstone of
orbital cellulitis treatment, with initial empirical therapy being
subsequently adjusted based on culture results when available.

The evidence regarding corticosteroid use in pediatric
orbital cellulitis remains limited, though recent studies
suggest potential benefits of adjunctive steroid therapy.
One randomized controlled trial enrolled patients aged
over 10 years who had received 3-5 days of intravenous
antibiotics, demonstrating comparable clinical outcomes
between those continuing antibiotic therapy alone versus
those receiving additional steroids [6-8].

Another investigation utilizing C-reactive protein
(CRP) levels as a biomarker found that pediatric patients
administered oral steroids after CRP decreased below 4 g/
experienced reduced hospitalization duration [6-8]. These
findings highlight the need for further research to establish
optimal timing and indications for steroid incorporation
into treatment protocols.

In our case, a boy (1 year, 8 months) was hospitalized
at City Children’s Clinical Hospital for 16 days (from
05.06.2023 to 20.06.2023) with acute orbital cellulitis.
Symptom onset was reported on 03.06.2023, beginning
with rhinorrhea. Admission complaints included left orbital
pain and firm swelling of both eyelids.

Clinical examination revealed severe systemic
manifestations including hyperthermia (38.6 °C) and concurrent

pansinusitis. The child was conscious but inconsolable and
non-interactive. Nasal breathing was impaired with evident
respiratory effort. Pulmonary auscultation revealed vesicular
breath sounds without adventitious noises. Cardiac examination
demonstrated rhythmic heart sounds with tachycardia. The
abdomen appeared normosthenic, exhibited normal respiratory
movement, and was soft and non-tender on palpation.

Ophthalmic evaluation documented bilateral eyelid edema
with characteristic inflammatory features: tense consistency,
cyanotic discoloration, localized hyperthermia, and minimal
serous discharge. Severe blepharospasm necessitated sedation
for adequate examination. Magnetic resonance imaging
confirmed preseptal cellulitis with concurrent pansinusitis.

Neurological consultation revealed no focal pathology,
with age-appropriate psychomotor development. Magnetic
resonance imaging (MRI) of the brain excluded intracranial
hypertension, demonstrating no evidence of abscess,
hematoma, or neoplastic lesions. The scan showed normal
brain parenchyma without edema, well-visualized convexital
spaces, and slightly dilated interhemispheric fissure
with Sylvian sulcus changes suggestive of nonspecific
encephalopathy. Ventricular system appeared symmetrical
without compression or dilation, and choroid plexuses
were unremarkable with no structural abnormalities.
Otolaryngological consultation confirmed sinusitis and
rhinitis. Dental and maxillofacial surgical evaluations
revealed no pathology. Pediatric assessment excluded
comorbid conditions. No significant allergological, genetic,
or epidemiological risk factors were identified.

Inflammatory markers were confirmed through serial
testing (Tables 1-4).

Table 1
Complete blood count
Ne Indicators 1 day 7 day 11 day
) : ; 12 (mg/L) (qualitative, | 24 (mg/L) (qualitative,

1 | C-reactive protein semiquantitative) semiquantitative)

2 | Potassium 4.3 mmol/L

3 [Sodium 135 mmol/L

4 [Leukocytes (WBC) 18.85 15.02 11.77 x10<sup>9</sup>/L

5 Lymphocytes (LYM) 529 5.35 6.55 x10<sup>9</sup>/L
Lymphocytes (LYM%) : 35.6 55,7%

6 Monocytes (MID) 272 1.67 1.49 x10<sup>9</sup>/L
Monocytes (MID%) ) 11.1 12,7%
Granulocytes (GRA) 10.84 7.99 3.72 x10<sup>9</sup>/L
Granulocytes (GRA%) ) 53.2 31,6%

8 | Erythrocytes (RBC) 4.41 4.71 4.2 x10<sup>9</sup>/L

9 [Hemoglobin (HGB) 11.7 117.5 115.3 g/L

10 | Hematocrit (HCT) 35.76 38.38 34.18%

11 | Mean corpuscular volume (MCV) 81.5 81.4 fL
Mean hemoglobin content in

12| erythrocytes (MCH) 25 27.5 pg
Red blood cell size distribution width .

13 (RDWsd) 41.7 fL;

Red blood cell volume distribution

14 | width (RDWev) 16.6%
Mean hemoglobin concentration in red

15 | biood cell mass (MCHC) 337.3 glL

16 [ Absolute platelet content (PLT) 550 43.0 x10<sup>9</sup>/L

17 | Thrombocrit (PCT) 0.40 0.03%

18 [ Mean platelet volume (MPV) 7.3 6.9 fL

19 [Platelet size distribution width (PDWsd) 16.2 15.8 fL
Platelet volume distribution width

20 volume (PDWcv 39.6 41.8%

21 | Absolute large platelet count (PLCC) 143 11 x10<sup>9</sup>/L

22 | Percentage of large platelets 25.9 24.5%
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Table 2
Complete blood count (+microscopy)
Ne Indicators 1 day 7 day 11 day
1 | Eosinophils 1 1 4%
2 | Rodular neutrophils 7 5 2%
3 [Segmented neutrophils 56 47 40%
4 |Lymphocytes 33 42 50%
5 [Monocytes 3 5 4%
6 |ESR 30 27 10 mm/h
7 |Platelets 400 x10<sup>9</sup>/L
8 [Erythrocytes 4,5 x10<sup>12</sup>/L
9 |Hemoglobin 136 g/L
10 [Metamyelocyte(juni) - (%)
Table 3
Coagulogram
Ne Indicators 1 day 7 day 11 day
1 [Prothrombin index according to Quick 109,1%
2 [Prothrombin time 11s
3 | Recalcification time 61s
4 |Fibrinogen A 4.44 g/L
5 | Activated recalcification time 52s
6 | International normalized ratio (MHB) 0,92
7 | Hematocrit 30%
8 | Coagulation time (unstabilized blood) 3:00-4:00 min 2:10-3:10 min
Table 4
Coprogram
Ne Indicators 1 day 7 day 11 day
1 | Leukocytes 1-3 (in the field of view)
2 [Osmolarity 280 mosmol/L
3 | Procalcitonin 0.1 0.1 ng/ml
4 | Blood chlorides 103 mosmol/L
5 | Alanine aminotransferase (ALT) 31 U/L
6 [Aspartate aminotransferase (AST) 27 U/L
7 | Calcium 2.0 mmol/L
8 [Creatinine 59.0 47.3 ymol/L
9 |Blood urea 3.73 4.3 mmol/L
10 | Total bilirubin 11.8 10.2 ymol/L
11 | Total protein 53.0 63.3 g/L
12 | Glucose blood 5.9 5.6 mmol/L
13 [Thymol test 0 0.16 units

Treatment. The therapeutic regimen consisted of
broad-spectrum aminoglycoside antibiotics administered
intravenously once or twice daily, supplemented with
nonsteroidal anti-inflammatory drugs, analgesics, and
symptomatic management. During the initial 72 hours of
treatment, the child’s condition remained severe, characterized
by persistent high fever and extreme restlessness. The local
examination revealed persistently swollen, tense, and cyanotic
eyelids with notable hyperthermia upon palpation. Serous
discharge and complete blepharospasm were observed,
precluding examination of ocular structures.

On hospital day 4, surgical orbital drainage was
performed, yielding minimal serous exudate.

By day 7, despite ongoing treatment, the clinical picture
showed no improvement, with persistent pyrexia and
absence of local response. Laboratory parameters similarly
demonstrated no positive trends, prompting escalation to
fourth-generation broad-spectrum cephalosporin antibiotics
administered parenterally.

As of hospital day 9, the patient’s status remained critical
with sustained fever and marked irritability. Local findings
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included persistent bilateral eyelid edema with cyanotic
discoloration and elevated temperature, though blepharospasm
showed minimal reduction allowing slight spontaneous eyelid
opening. Ocular examination remained impossible. Given the
lack of response to both medical and surgical interventions,
a multidisciplinary consultation was convened, resulting in
the decision to administer intravenous immunoglobulin at an
initial dose of 50 mg as adjunctive therapy.

By hospital day 11, the patient exhibited modest clinical
improvement with transition to subfebrile temperature and
reduced restlessness. Local examination showed decreased
upper eyelid edema while lower lid swelling persisted,
with complete resolution of discharge. Blepharospasm
further diminished, permitting limited independent eyelid
movement though detailed ocular examination remained
challenging. Concomitant laboratory investigations
demonstrated positive trends (Tables 1, 2, 3), leading the
treatment team to administer a second 100 mg dose of
immunoglobulin following repeat consultation.

On the 12th day of inpatient treatment, the child’s
general condition showed improvement with normalization
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of body temperature. Local examination revealed complete
resolution of upper eyelid edema, while lower eyelid
swelling persisted but had decreased significantly. No
pathological discharge was observed. Blepharospasm had
diminished sufficiently to allow independent eyelid opening,
though detailed examination of ocular structures remained
challenging; fundoscopic reflex was noted to be bright.
Based on the recommendation of the multidisciplinary team,
a third dose of immunoglobulin (100 mg) was administered.

By the 14th day of hospitalization, the child remained
afebrile with complete resolution of both upper and lower eyelid
edema. All signs of blepharospasm had disappeared, and eyelid
function returned to normal. Examination of ocular structures
demonstrated no conjunctival injection, with transparent optical
media and well-preserved bright fundal reflex.

On the 16th treatment day, given the sustained positive
clinical dynamics and satisfactory general condition with
normal body temperature, the decision was made to discharge
the patient. Final local examination showed complete
absence of eyelid edema, normal palpebral function with
no discharge or blepharospasm. Ocular evaluation revealed
quiet anterior segments with transparent media and bright
fundal reflexes. Optic nerve heads appeared pale-pink with
sharp margins, retinal examination showed normal macular
and paramacular reflexes. All hematological parameters had
normalized at this point.

The clinical course demonstrated that despite
comprehensive treatment including multiple broad-
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Conclusions

1. Administration of immunoglobulin as adjunctive
therapy in pediatric acute orbital cellulitis demonstrates
clinical efficacy, contributing to accelerated resolution of
symptoms and improved recovery outcomes.

2. Incorporation of immunoglobulin into standardized
treatment protocols shows significant prognostic potential
for refractory cases. 3. Further investigation is warranted
to elucidate the precise immunomodulatory mechanisms
of immunoglobulin in pediatric orbital cellulitis.

Prospects for further research. Comprehensive
literature review is required to evaluate existing evidence
regarding immunoglobulin efficacy in pediatric orbital
cellulitis management.
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OCOBJHUBOCTI KOMILIEKCHOTI'O JIKYBAHHS TOCTPOI'O OPBITAJIBHOI'O IEJTFOJIITY ¥V IITEN
(KJATHIYHU M BUIIAJTOK)

A. Heniwkesuu', I Illesuyx’, C. Kapameesa'

ByKOBHHCKHMIA JepKaBHUI MeTHYHMIi YHiBepcuTeT!
(YepHiBui, Ykpaina)
Jlikap-o¢rasbmouior opransmosoriunoro ueHtpy Jrolleiimk’
(IIaymoOypr, Lnainoiic, CIIIA)

Pesrome.

OpO6iTabHUI HEMIONIT € aKTyanbHOI0 IPOOIEeMOI0 0 TaIEMOIIOTT, 0COOIMBO IUTAIOI. [HANBIXyaNbHU MiAXi/ 00 KOHKPETHOTO
TIanieHTa 3yMOBIICHUH CEpHO3HICTIO YCKIIaJHEHb 1 HAaCHiIKIB JTIKyBaHHS. SIK TOCTpHii epiof 3aXBOPIOBAHHS, TaK i BiIAICHHI pe3yib-
TaTH NOTPeOYIOTh YiTKOTO BUKOHAHHS ITPOTOKOJIIB JTIKyBaHHS. 3 IIi€f0 METOI0 MU BUCBITIFOEMO OKPEMUH KIIIHIYHHI BUITA0K TOCTPOTO
OpOITAIBEHOTO LENIONITY y JUTHHH 13 3aCTOCYBaHHSM IMYHOIIOOY/IiHY B KOMIUIEKCHOMY XipypridYHOMY JIiKyBaHHI. X04a HOTEHIIial
iMyHOCyTIpecii 3a HasiBHOCTI iH(eKIii BUKINKAe CyIIepeyKy, IPOTe y HAIIOMY BHITAIKy MPHU3HAYCHHS IMyHODIIOOYIiHY B KOMIUIEKCHOMY
JIiKyBaHHI OpOITAIBHOTO LEIONITY y JUTHHH OYyJIO TOPEYHIM 1 BU3HAYAIIBHIM.

Pesynsraru Ta ix obroBopenns. Ha cramionapromy mixyBanui y KHIT «Mickka anuTs4a KiIiHI9HA JIiKapHs» BIPOIOBXK 16-TH 1i6
nepeOyBaB xiomuuk (1 pik, 8 micsmie) 3 miarHozom «locTpe 3ananeHHss 04HOT sIMKI». [Ipy OISl CTaH AUTHHU BaKKWH. Y TallieHTa
3HAYHUI OONBOBHI CHHIPOM, TillepTepMist, JOKAITEHO IHTEHCUBHHHN COJIITHUH HaOPsIK 0OMIBOX MOBIK (BepxXHs 1 HYbKHs). OCTaHHI CHHIOII-
HOTO KOJIbOPY, Tapsdi Ha TOTHK, BUALICHHS He3HaUHI cepo3Hi, Onedapocnasm. Bigkputy moBiku He BraeThes 6e3 aHecTesii Ta cenamii.
Omnsizt 04HOTO STOTyKa Ta THOIINX CTPYKTYp HEMOXKIMBUHA. BrKkoHaHO 0aTKOBI iHCTpyMEHTAIIbHI Ta Ja00OPATOPHI JOCHTIIHKEHHS, IO
MATBEpANIN AiarHO3. TakoX, IUTHHA IPOKOHCYIFTOBAHA HEBPOIATOJIOTOM, JIOP-CIENialiCTOM, CTOMATOJIO0IOM, IEJIEITHO-INIIEBUM
Xipyprom Ta nefiarpom. Y IUTHHH SBUIA TOCTPOTO CHHYCHUTY Ta PHHITY. AJICproloriyHuii, TeHeTHYHUI Ta eIliIeMioJIOTYHUH aHaMHe3
He 00TspKeHi. Xoda MMOTeHI[ia] IMyHOCYIIpecii 3a HasBHOCTI iH(EKIi] BUKIMKAE CyNepedkH, IPOTe y HAIOMY BHIIAJKy NPU3HAUYCHHS
IMyHOTIIOOYITiHY OyJIO JOPEYHNM 1 BU3HAYaIbHUM. JIiKyBaHHS BKIIIOYANIO aHTHOIOTHKOTEPAIIit0, HECTEPOIIHI MPOTU3AIAIBHI, 3HEOOMIOI0U1
3aco0H 1 cCHMIITOMaTHYHE JIiKyBaHHS. [IpoTe MpoTsAroM mepimmx Tpbox Ai0 3arajdbHUi CTaH JUTHHU 3aIHIIABCS BaXKHUM 0e3 TO3UTHB-
Hoi nuHamiku. Ha 4-ty 100y cTarioHapHOTO JTiKyBaHHSI BUKOHAHO APEHYBaHHsS OpOiTH (OTpUMAHO CepO3HHUIT eKCy/aT) Ta Npu3HaYeHO
iHmmit anTu6iotuk. OnHaK, cran 3anumascs 6e3 3MiH. Tomy Ha 9-Ty 100y JOIaTKOBO /10 HPH3HAYECHOTO KOHCEPBAaTUBHOTO JIIKYBaHHS
OyIo nomano iMyHoro0yiiH (TpH 1o3n). [lo3uTuBHY MUHAMIKY (3HIDKEHHS TEMIIEPaTypH Tila, TOKPAIIECHHS 3arajJbHOTO Ta JOKAJIHHOTO
CTaTyCy, a TAKOXX IIOKPAIeHHS IIOKa3HUKIB JTa00paTOPHUX TOCIIKEHb) BIIMIYEHO Ha HACTYIHY 00y IiCIs IpH3HAYECHHS IpeTapary.
Ha 16-Ty 100y nmepeOyBaHHs B cTanioHapi JUTHHA B 33/{0BUIEHOMY CTaHI BUIIHCAHA JIOJIOMY.

BucHnoBku. 1. 3acTocyBaHHS iMyHODIIOOYITiHY B KOMIUIEKCHOMY JIIKyBaHHI TOCTPOTO OpOITaIBEHOTO IEIONITY Y AiTeH € TOMUIBHAM,
1Ie CTIIpHsi€ MO3UTUBHII IUHAMIII Ta ofykaHHIO. 2. PO3po0Ka anropuTMmiB JIiKyBaHHS 3 KOPEKIII€I0 IMyHOIIOOYTIHOM € OOIIISI0UNM III0T0
IIPOTHO3Y 3aXBOPIOBaHHs. 3. BHBUEHHS MeXaHI3My BIUIMBY iIMyHOIJIOOYIIIHY ITPH JIIKYBaHHI TOCTPOTO OpOITaIbHOTO HENIONITY Y JIiTei
€ aKTyaJbHUM Ta ITOTpeOye MOAANIBIIOr0 BUBICHHS.

Ki11040Bi c1oBa: op6ita, M sKi TKaHHHH, 30pOBHil HEPB, iIEMis CITKiBKH, 3aIlajlcHHs, JUTHHA, iMyHOIIOOYIIiH, OpOiTanbHuit
LEITIONIIT, TPECEeNTAIBHUI HETIONIT, 0 TaIBMOIIIEris, MPonTo3 (eK30(TansM), HaOPSK MOBIK, APEHyBaHHS OpOITH.
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