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Abstract
The aim of this study was to investigate the diagnostic value of the leukocyte shift index (LSI) in inflammatory pathology 

of the paranasal sinuses (PNS) with the rhinosinusogenic orbital complications (RSOC) in pediatric patients.
Methods and Results: The study involved 50 patients (26 boys and 24 girls) with diseases of the PNS and RSOC (reactive 

edema of the eyelids, orbital tissue, and purulent-septic complications of the eyelids and orbit) aged from 1 to 17 years (mean age 
of 6.66±0.63 years). Group 1 included 29 patients (16 boys and 13 girls) with reactive edema of the eyelids and orbital tissue. 
Group 2 included 21 patients (10 boys and 11 girls) with purulent-septic RSOC. As a marker for determining the activity of the 
inflammatory process and the disorders of the immunological reactivity of the body, LSI (leukocyte shift index) was calculated. 
In general, the LSI value was 1.61±0.21 in Group 1 and 3.45±0.49 in Group 2 (P=0.001). Among patients aged between 3 and 12 
years, the LSI was 1.66±0.30 in Group 1 and 3.93±0.79 in Group 2 (P=0.012). The results obtained indicate that LSI can be used 
to predict purulent-septic RSOC in inflammatory diseases of PNS in patients aged between 3 and 12 years. LSI values from 1.36 
to 1.96 may predict the development of reactive edema of the eyelids and orbital tissue; from 3.14 to 4.72 - the development of 
purulent-septic complications of the eyelids and orbit.

Conclusion: The results obtained can be useful in predicting the clinical course of the RSOC in inflammatory pathology of 
PNS in patients in the age group of 3-12 years. (International Journal of Biomedicine. 2021;11(3):301-304.)
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Introduction
Currently, sinusitis is one of the most common ENT 

diseases in pediatric practice. Timely diagnosis of sinusitis and 
its complications is very important.(1) Inflammatory diseases of 
the orbit in 40%-80% of cases are of rhinosinusogenic origin 

in adults and in 43% of cases in children. The prevalence of 
rhinosinusogenic orbital complications (RSOC), according 
to the data of the department of pediatric otolaryngology, is 
12%, requiring a multidisciplinary approach to the tactics of 
treating pediatric patients.(2) Orbital complications rank first 
among all serious complications of acute sinusitis.(3,4) The 
anatomical features of the paranasal sinuses (PNS), their direct 
connection with the orbit, contribute to the rapid development 
of formidable septic complications.(5) In children, especially 
young children, diagnosis is often difficult, according to 
objective data and the results of additional research methods.
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The aim of this study was to investigate the diagnostic 
value of the leukocyte shift index (LSI) in inflammatory 
pathology of the PNS with the RSOC in pediatric patients.

Materials and Methods
The study involved  50 patients (26 boys and 24 girls) 

with diseases of the PNS and RSOC (reactive edema of the 
eyelids, orbital tissue, and purulent-septic complications of 
the eyelids and orbit)  aged from 1 to 17 years (mean age of 
6.66±0.63 years). All patients were treated in the department 
of pediatric otolaryngology at the Regional Clinical Hospital 
No.2 of Tyumen in the period from 2018 to 2019. Group 
1 included 29 patients (16 boys and 13 girls) with reactive 
edema of the eyelids and orbital tissue. Group 2 included 21 
patients (10 boys and 11 girls) with purulent-septic RSOC. 
As a marker for determining the activity of the inflammatory 
process and the disorders of the immunological reactivity of 
the body, we chose LSI,(6) calculated taking into account the 
parameters of the general blood test.(7)

The LSI value of 1.96±0.56 is considered normal. 
The LSI values are influenced by the characteristics of the 
physiological state of the organism, depending on age (the first 
cross at 5 days and the second at 5 years).

All children were admitted on an emergency basis with 
complaints of difficulty in nasal breathing, redness, swelling of 
the eyelid skin, narrowing of the palpebral fissure, headaches, 
pain in the projection of the sinuses, unilateral disturbance of 
the outflow of discharge from the nose, hyperthermia, anxiety, 
and sleep disturbance. All children were examined by an 
otorhinolaryngologist, pediatrician, and ophthalmologist, as 
well as by a neurologist, anesthesiologist, and neurosurgeon, 
according to the indications. Upon admission, patients underwent 
clinical and laboratory diagnostics, radiography, and CT, as well 
as MRI of the PNS, orbit, and brain, according to indications. 
CT or MRI with contrast was performed for diagnostic purposes 
to exclude intraorbital and intracranial complications. Surgical 
treatment of the PNS diseases (catheterization, endoscopic 
sinusitis, orbitotomy) was performed according to indications. 
A course of intensive antibiotic therapy, heparin therapy, and 
local therapy was carried out.

Statistical analysis was performed using the statistical 
software STATISTICA (v10.0, StatSoft, USA). The normality 
of distribution of continuous variables was tested by one-
sample Kolmogorov-Smirnov test. Continuous variables were 
presented as mean ± SEM. Means of 2 continuous normally 
distributed variables were compared by independent samples 
Student’s t test. A value of P<0.05 was considered significant.

The study was conducted in accordance with ethical 
principles of the WMA Declaration of Helsinki (1964, ed. 
2013) and approved by the Tyumen State Medical University 
Ethics Committee. Written informed consent was obtained 
from the patient/parent/guardian/ relative of each patient.

Results and Discussion
In the present study, in general, the LSI value was 

1.61±0.21 in Group 1 and 3.45±0.49 in Group 2 (P=0.001). 

However, a comparative analysis of LSI in the two groups, 
according to the age subgroups, did not show significant 
differences (Table 1, due to the small number of observations, 
but revealed significant fluctuations in this indicator: from 
0.75 to 1.83 in Group 1 and from 1.88 to 4.65 in Group 2. 
In addition, in patients in the age subgroup of 1-2 years, 
this indicator was not informative in terms of predicting the 
development of the RSOC: rhinogenic reactive edema of the 
eyelids and orbital tissue developed with LSI of 1.54±0.23, 
and septic complications of the eyelids and orbit - with LSI of 
1.88±0.53 (P>0.05).

Particular attention should be paid to LSI indicators in 
the age group of 3-12 years. The data obtained indicate that 
children at this age are more likely to suffer from inflammatory 
diseases of the PNS and have RSOC. Thus, among patients 
aged between 3 and 12 years, the LSI was 1.66±0.30 in Group 
1 and 3.93±0.79 in Group 2 (P=0.012). The results obtained 
indicate that LSI can be used to predict purulent-septic RSOC in 
inflammatory diseases of PNS in patients aged between 3 and 12 
years. LSI values from 1.36 to 1.96 may predict the development 
of reactive edema of the eyelids and orbital tissue; from 3.14 
to 4.72 - the development of purulent-septic complications of 
the eyelids and orbit. LSI values can complement a number 
of criteria for determining the indications for early surgical 
intervention and, the extent of it, as well as for the prevention of 
intraorbital and intracranial complications. To demonstrate the 
possibility of using LSI, we present two clinical cases. 

Case Presentation 1
A 10-year-old girl was admitted on 11.26.2018 to 

the department of pediatric otolaryngology for emergency 
indications. Complaints: nasal congestion, edema of the lower 
and upper eyelids of the right eye. 
Anamnesis morbi
According to the mother’s words, the child fell ill on 

Table 1.
LSI values in Croups 1 and 2 according to the age subgroups

Age
subgroups

(yrs)

Mean age, yrs LSI

P-value
Group 1 Group 2 Group 1 Group 2

1-2
(n=9)

1.71±0.20
(n=7)

1.04±0.17
(n=2)

1.54±0.23 1,88±0.53 0.714

3-4 
(n=15)

3.55±0.17
(n=12)

3.67±0.23
(n=3)

1.67±0.48 4.65±1.32 0.055

5-7 
(n=7)

5.80±0.42
(n=3)

5.75±0.55
(n=4)

0.75±0.01 2.86±1.35 0.193

8-12
(n=8)

9.80±0.82
(n=5)

9.5±0.99
(n=3)

1.83±0.44 4.63±2.19 0.265

13-17
(n=11)

14.0±1.41
(n=2)

14.29±0.45
(n=9) 1.77±0.12 3.26±0.22 0.061
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11.23.2018, when swelling of the eyelids of the right eye 
appeared against the background of a purulent runny nose. 
Vasoconstrictor nasal drops were used in the treatment. 
According to her mother, following the treatment, the runny 
nose stopped. 
Anamnesis vitae

Child from second pregnancy, first childbirth, delivery 
at term. Body weight at birth -3600g. Scheduled vaccinations. 
The patient grew and developed according to her age. Past 
diseases: acute respiratory infections, chickenpox. History of 
allergies is not burdened. 
Clinical Findings, Diagnostic Assessment, and Treatment

General condition is moderate. Consciousness is clear. 
Body temperature - 36.6°C. The mucous membranes are 
clean and moist. The skin cover is clean, physiological color. 
Tongue is pink and moist. Pharynx: mucous membranes are 
pink and clear; the soft palate is mobile, with no plaque. The 
lymph nodes are intact. No peripheral edema. The respiratory 
rate – 26 breaths per minute. The heart rate is 84bpm. The 
abdomen is soft; the liver and spleen are not palpable. 
Urination is not disturbed. The stool is normal. 

Right eye: The palpebral fissure is sharply narrowed. 
Edema, hyperemia of the upper and lower eyelids. The eyeball 
is fully mobile. 

Nose: With anterior rhinoscopy on the right, the 
nasal mucosa is hyperemic, sharply edematous; in the 
nasal passages, there is scanty free discharge on the right, 
pronounced edema of the mucous membrane of the inferior 
turbinate; breathing is difficult. With anterior rhinoscopy on 
the left, the mucous membranes of the nasal conchas are pink, 
common nasal passage is visible, there is mucous discharge. 
The nasal septum lays along the midline.

Ears: AS and AD: The eardrum is gray, the cone of light 
is preserved, and the identification markings are visible. 

LSI-1.8.
Ophthalmologist’s examination: “Acute maxillary 

sinusitis. Reactive edema of the eyelids of the right eye.” 
This clinical case indicates that the value of ISL of 1.8U 

in purulent-inflammatory disease of the PNS is associated 
with the development of reactive edema of the eyelids.
Case Presentation 2

A 5-year-old boy was admitted to the department of 
pediatric otolaryngology on April 30, 2018, for emergency 
indications. Complaints: difficulty in nasal breathing, 
headache, fever (39.0°C), redness and edema of the right 
eyelids, narrowing of the palpebral fissure on the right, 
protrusion of the right eye anteriorly out of the orbit.
Anamnesis morbi

According to the mother, the child fell ill on 24.04.18, 
when a runny nose and difficulty in nasal breathing appeared. 
On the day of admission, there was a headache, swelling of the 
eyelids of the right eye, the eye is closed, temperature of 39°C.
Anamnesis vitae

Child from full-term pregnancy, body weight at birth 
– 3800g. The patient grew and developed according to his 
age. Scheduled vaccinations. Past diseases: acute respiratory 
infections. History of allergies is not burdened. 
Clinical Findings, Diagnostic Assessment, and Treatment

Body weight is 23kg. The general condition is severe, 
due to the underlying disease, and symptoms of intoxication. 
Consciousness is clear. Body temperature - 39.0°C. The 
mucous membranes and skin cover are clean. Tongue is pink 
and moist. Pharynx: mucous membranes are pink and clear; 
the soft palate is mobile, with no plaque. Submandibular 
lymph nodes are enlarged up to 2 cm, moderately painful. The 
respiratory rate – 26 breaths per minute. The heart rate is 100 
bpm. Breathing through the nose is difficult. The vesicular 
breathing is heard over the thorax. Heart sounds are sonorous, 
rhythmic. The abdomen is soft; the liver and spleen are not 
palpable. Urination is not disturbed. The stool is normal. 

Right eye: Edema, infiltration of the eyelid skin. The eye 
slit is sharply narrowed, the eyeball is marked by restriction of 
mobility, exophthalmos. 

Nose: The nasal breathing is difficult: pronounced 
swelling of the mucous nasal concha on the right, no discharge. 
On the right, the mucous membrane of the turbinates is sharply 
hyperemic, the nasal passage is narrowed; there is no free 
discharge. The nasal septum is in the middle position. 

Oropharynx: Mucous membranes are pink and clear, 
with no plaque. Palatine tonsils of normal size. 

Ears: The shape and size of the auricles, parotid and 
mastoid areas on both sides are not changed. External auditory 
canals are not changed; there is no discharge. The eardrum of 
AS and AD is light gray, the cone of light is preserved, and the 
identification markings are visible. 

LSI=4.0. The patient was examined by ophthalmologist, 
maxillofacial surgeon, pediatrician, anesthesiologist, and 
neurologist. Clinical diagnosis: “Acute right-sided purulent 
polysinusitis. Rhinogenic phlegmon of the right orbit.” 
Surgical treatment: endoscopic polysinusotomy, orbitotom. 
A course of antibiotic therapy, heparin therapy, and local 
treatment was carried out.

This clinical case indicates that the value of ISL of 4.0 
in purulent-inflammatory disease of the PNS was associated 
with the development of purulent-septic complication - orbital 
phlegmon.

The presented patients were discharged with recovery 
under the supervision of an ENT doctor on an outpatient basis.

Conclusion
Domestic scientists have shown the role of leukocyte 

indices in assessing the body’s immunological reactivity, the 
severity of endogenous intoxication, and its complications.(7,8) 
This study demonstrates the diagnostic significance of LSI in 
predicting the clinical course of the RSOC in inflammatory 
pathology of PNS in patients in the age group of 3-12 years. 
The development of reactive edema of the eyelids and orbital 
tissue is predicted when the LSI is from 1.36 to 1.96; purulent-
septic lesions of the eyelids and orbital tissue- from 3.14 to 4.72.

The results obtained can be useful in providing specialized 
medical care for children of this age group, for optimizing 
the algorithms for preventive examinations and therapeutic 
interventions, and for offering the possibility of predicting the 
severity of the disease and timely surgical treatment of RSOC in 
the patients with inflammatory pathology of PNS.
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