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Background. Chronic rhinosinusitis with nasal polyps (CRSwNP) is a common inflammatory disease of the paranasal sinuses that
significantly impacts the quality of life. Functional endoscopic sinus surgery is the standard surgical method; however, intraoperative bleeding
is a clinically significant issue, especially in patients with aspirin-exacerbated respiratory disease (AERD).

Objective. To assess factors associated with increased intraoperative bleeding in patients with CRSWNP and AERD and compare the
extent of intraoperative bleeding between AERD and non-AERD groups.

Methods. A retrospective analysis was conducted on 40 patients who underwent endoscopic endonasal pansinusotomy (EEP): 27 with
AERD and 13 without AERD. Assessed parameters included intraoperative blood loss (mL), surgical field visualization (Boezaart scale), and
disease severity (modified Lund—Mackay scale). Statistical analysis involved Student's t-test and Pearson's correlation coefficient (p < 0.05).

Results. Patients with AERD had significantly higher intraoperative blood loss (161.9 + 39.5 mL vs. 108.5 £ 45.0 mL, p = 0.001)
and poorer surgical field visibility (Boezaart score: 3.26 + 0.7 vs. 2.54 £ 0.7, p = 0.009) compared to non-AERD patients. The modified
Lund-Mackay score was also higher in AERD patients (36.07 + 10.5 vs. 27.69 + 9.9, p = 0.021), indicating an association with increased
intraoperative bleeding.

Conclusion. Patients with AERD have increased intraoperative bleeding and reduced surgical field visibility. The modified Lund-Mackay
score may help predict bleeding risk, highlighting the need for individualized preoperative strategies to minimize surgical complications.

Keywords: sinusitis, nasal polyps, aspirin-exacerbated respiratory disease, endoscopy, bleeding.
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OIIHKA ®AKTOPIB PH3HMKY IHTPAONEPALIAHOI KPOBOTEYI IIPM EHJOCKONIYHIA XIPYPI'Ii
Y NAHIEHTIB 13 XPOHIYHUM MOJIIINO3HUM PUHOCHUHYCHUTOM TA ACHIPUHOBOIO TPIAJIOIO (AERD)

Heporcasra ycmarnosa «Incmumym omonapuneonoeii imeni npo. O. C. Konomitiuenka HayionansHol akademii meouuHux Hayk Ykpainuy,
Kuis, Yxpaina

V crarTi mpeAcTaBleHo pe3ysbTaTd JOCIiIKeHHs (aKTOpiB, sIKi BIUIMBAIOTH Ha iHTpaomepawiiiHy KpOBOTEYY Iijl 4aC €HIOCKOMIYHOT
SH/IOHA3aJIbHOT Xipypril y maiieHTiB i3 XpoHIYHMM moiino3HuM puHocuHycutoMm (XPC3HII), acomifioBanum 3 acmipuH-eK3anepOOBaHUM
pecniparoparM 3axBoproBanHsM (AERD). Busueno mani 40 narmienTis, ski cranoBwm a8i rpymu: 3 AERD (n = 27) ta 6e3 AERD (n = 13).
BcranosneHo, 1o narienti 3 AERD manu 3Ha4HO BHIIUi piBeHb nepuomnepauiiiHoi kpoBosrparu (161,9 + 39,5 mn mpotu 108,5 + 45,0 M,
p = 0,001), a Takox ripiry Bi3yaiizailiro onepamidHoro mojs 3a mkanow boesapra (3,26 + 0,7 npotu 2,54 + 0,7, p = 0,009). Busieneno
TaKOX OUTHINY MONIMPEHICTh MONIMO3HOTO mporecy y mamieHTis 3 AERD 3a mogudixoBaHoro mkanoro Lund-Mackay (36,07 + 10,5 mpotu
27,69 £9,9, p =0,021), 1110 1a€ MOXKJIMBICTH BUKOPHUCTOBYBATH Liel MOKA3HHUK SIK IPOTHOCTHYHUI Mapkep PH3UKY iHTpaomnepaniifHoi KpoBo-
BTpard. Pe3ynsratn nocnipkeHHS MOXYTh OyTH BHKOPUCTaHI JUIs ONTHMI3alii mepenonepaniiiHoro Benenns nauieHtis 3 AERD 3 metoro
POQUTAKTUKY YCKITIJAHEHb IIiJl Ya¢ XipypriyHOTo BTPYYaHHS.

Kitio4oBi ciioBa: cuHycHT, Ha3abHi MOJINH, ACHiPUH-IHAyKOBaHe PECHipaTopHe 3aXBOPIOBAHHS, €HIOCKOITis, KPOBOTEYA.

Introduction
Chronic rhinosinusitis with nasal polyps (CRSwNP) is
a common inflammatory disease of the upper respiratory
tract characterized by chronic inflammation of the mucous
membrane of the nasal cavity and paranasal sinuses,
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resulting in the formation of nasal polyps. This condition
significantly impairs patients’ quality of life due to persistent
nasal obstruction, mucous and/or purulent discharge,
impaired olfaction, and chronic facial pain. According to
recent data, CRSWNP occurs in approximately 2—4% of the
adult population [15]. One of the most effective surgical
treatments for CRSwNP is endoscopic endonasal surgery,
which allows for the removal of polyps, improved sinus
ventilation, and restoration of normal function of the
nose and paranasal sinuses. Evidence shows that the use
of modern endoscopic techniques significantly reduces
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operative trauma and improves surgical outcomes [11, 12].

A distinct form of CRSwNP is the polyposis
rhinosinusitis associated with intolerance to nonsteroidal
anti-inflammatory drugs, known as aspirin-exacerbated
respiratory disease (AERD), which is characterized
by the triad of bronchial asthma, hypersensitivity to
cyclooxygenase-1 (COX-1) inhibitors, and the presence
of nasal and paranasal sinus polyps. Patients with AERD
typically exhibit a more severe disease course and a higher
risk of polyp recurrence after surgery. Laidlaw et al.
indicate that AERD occurs in 7% of patients with CRSwNP
and is characterized by significantly greater resistance to
standard treatments [5]. In addition, this group of patients
are at increased risk of intraoperative bleeding, which
complicates surgical management and may increase the
risk of postoperative complications [5].

Recent studies show that patients with AERD often
have elevated IgE levels, associated with allergic responses
and enhanced inflammation. IgE plays a key role in the
pathophysiology of allergic diseases and contributes to
chronic airway inflammation [7]. According to Mullol et
al., elevated IgE levels in patients with AERD correlate
with disease severity and increased risk of intraoperative
bleeding during endoscopic procedures [4, 9]. This is due
to IgE-mediated inflammation, which increases vascular
permeability and bleeding risk. Studies also indicate that
optimal management of anticoagulant therapy before
surgery can significantly reduce the risk of intraoperative
bleeding [10].

Objective. To analyze factors contributing to increased
intraoperative bleeding in patients with CRSwWNP and
AERD during endoscopic endonasal surgery. The study
will also compare intraoperative bleeding between
CRSwNP patients with and without AERD, which will
allow determination of management differences between
these two groups and the development of recommendations
to optimize surgical treatment.

Materials and Methods

To achieve the objective and accomplish the tasks, from
2023 to 2024, clinical and laboratory data of 40 patients
were analyzed: including 17 females (42.5%) and 23 males
(57.5%),aged20-70 years (meanage45.9+ 13.2 years), who
underwent surgical treatment for “Chronic rhinosinusitis
with nasal polyps” (J32.0 Chronic sinusitis, J32.4 Chronic
pansinusitis, J33 Nasal polyp) — “Endoscopic endonasal
pansinusotomy (EEP)” at the clinic of the State Institution
“O. S. Kolomiichenko Institute of Otolaryngology of the
National Academy of Medical Sciences of Ukraine.” The
study was approved by the Committee on Bioethics and
Deontology of the State Institution “O. S. Kolomiichenko
Institute of Otolaryngology of the National Academy
of Medical Sciences of Ukraine” (Protocol No. 22/12
dated 28.12.2021) and conducted in accordance with the
Declaration of Helsinki. All patients provided written
informed consent for the processing of their personal and
clinical data for scientific purposes. Among comorbid
conditions, 13 (32.5%) patients had hypertrophy of
the inferior nasal turbinates, 20 (50%) had nasal septal
deviation (J34.2), 12 (30%) patients had bronchial asthma
(J45), and 27 (67.5%) had AERD. Clinical characteristics

ISSN 2226-2008 OAECHKUIT MEJIMYHUIM KYPHAJI Ne 5 (196) 2025

KJITHIYHA IIPAKTHUKA

and parameters, in addition to age and sex, included:
primary diagnosis and comorbidities, medical and personal
history, body mass index, and intraoperative blood pressure
indicators.

General clinical blood test parameters were analyzed
(platelet count, ESR, % eosinophils in the leukocyte count),
as well as coagulation profile (clotting time, prothrombin
index, international normalized ratio). The extent of the
polipoid process was assessed by endoscopic examination
ofthe nasal cavity (Lund—Kennedy) and CT of the paranasal
sinuses (modified Lund—Mackay scale).

Objective indicators of chronic rhinosinusitis were
evaluated using the endoscopic scoring system (Lund—
Kennedy), which assesses pathological visual findings in
the nose and paranasal sinuses, including polyps, discharge,
edema, scarring, and crust formation (the modified Lund—
Kennedy score includes polyps, edema, and discharge, and
has high inter-rater and test—retest reliability). This scoring
system is most relevant for chronic rhinosinusitis with
polyposis for evaluating pre- and postoperative states in
endoscopic sinus surgery [8, 16].

The duration of the endoscopic stage (minutes),
surgical field visibility, assessed using the Boezaart scale —
and total perioperative blood loss (mL) were evaluated and
analyzed. The surgical field visualization scale proposed
by Andre P. Boezaart is an instrument for assessing the
quality of the operative field during surgeries, particularly
endoscopic procedures on the nasal sinuses. It helps
objectively determine the degree of bleeding and its impact
on visibility during surgery.

Boezaart scale:

* 0 points: no bleeding.

* 1 point: minimal bleeding; isolated drops of blood
that do not interfere with the surgical process.

* 2 points: light bleeding; periodic suctioning is
required, visibility remains satisfactory.

* 3 points: moderate bleeding; frequent suctioning,
brief loss of clarity of the surgical field.

* 4 points: significant bleeding; continuous suctioning,
visibility markedly compromised.

* 5 points: massive bleeding; surgery becomes
impossible due to complete lack of visualization.

This scale is widely used in studies assessing the
influence of different anesthetic methods on surgical field
quality [1, 13].

All cases were divided into two groups: study group
(with AERD) — 27 (67.5%) patients; and control group
(without AERD) — 13 (32.5%) patients.

Research materials were statistically analyzed using
parametric and non-parametric methods. Dataaccumulation,
correction, systematization, and visualization processed and
visualized using Microsoft Excel. Statistical analysis was
performed using Orange3-3.36.2 software. For quantitative
indicators with normal distribution, data were combined
into variation series in which arithmetic means (M) and
standard errors (m) were calculated. Nominal data were
described by absolute numbers and percentages. When
comparing mean values in normally distributed quantitative
datasets, Student’s t-test was calculated. Obtained t-test
values were compared with critical values. Differences
were considered statistically significant at p < 0.05.
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Comparison of nominal data was performed using
Pearson’s ¥ test, which allows assessment of the
significance of differences between the actual number of
results or qualitative characteristics in each category and
the theoretical number expected under the null hypothesis.
The ¥? value was compared with critical values for (r—1) x
(c—1) degrees of freedom. If the obtained value exceeded
the critical value, a statistical association between the
studied risk factor and the outcome was concluded.

The Pearson correlation coefficient I was used to assess
the strength of association between quantitative indicators
with normal distribution. The statistical significance of the
correlation was evaluated using the t-test. The obtained
t value was compared with the critical value for a given
significance level and degrees of freedom n-2. Correlation
coefficients r were interpreted according to Chaddock’s
scale (Table 1).

Table 1
Chaddock’s scale

Characteristic of the strength
of the correlation

no correlation

Correlation
coefficient valuer

less than 0.1

0.1-0.3 weak
0.3-0.5 moderate
0.5-0.7 noticeable
0.7-0.9 strong
0.9-0.99 very strong

To study correlation between phenomena represented
by quantitative data with a non-normal distribution, the
non-parametric Spearman rank correlation coefficient was
used. Statistical significance of correlation was assessed by
the t-test. If the calculated t value was less than the critical
value for the given degrees of freedom and significance
level, the correlation was considered non-significant;
if greater, the correlation was considered statistically
significant. Correlation coefficients p were also interpreted
according to Chaddock’s scale.

Research results and their discussion

Both groups had no statistically significant differences
in the majority of the analyzed clinical and laboratory
parameters, meaning that the cases included in the study
adequately represent the object and subject of the research
(Table 2), and thus the obtained results and conclusions can
be considered well-grounded.

The parameter “total perioperative blood loss in mL”
was significantly and statistically higher in patients of the
study group (with AERD): mean values 161.9 £ 39.5 mL
vs. 108.5 = 45.0 mL (Student’s t-test = 3.655, p = 0.001),
as shown in Figure 1. At the same time, the minimum and
maximum values of this parameter also differed between
the groups.

Similar group differences were found in the Boezaart
score (visibility of the surgical field during endoscopic
surgery (bleeding level)) — a significantly and statistically
higher score was observed in patients of the study group
(with AERD): mean values 3.26 £ 0.7 vs. 2.54 + 0.7
(Student’s t-test = 2.858, p = 0.009), as shown in Fig. 2.

A statistically significantly higher modified Lund-
Mackay score was also observed in patients of the study
group (with AERD): mean values 36.07 £ 10.5 vs.
27.69 + 9.9 (Student’s t-test = 2.456, p = 0.021), as shown
in Figure 3, which may serve as a prognostic criterion
(factor) — an assessment of the potential expected blood
loss during endoscopic endonasal pansinusotomy already
at the stage of preoperative preparation.

The parameters “total perioperative blood loss in mL”
and the Boezaart score had a moderate positive correlation
(Pearson’s r = +0.615), and did not differ between the
groups (Fig. 4), which may indicate the independence of
the Boezaart score on the patient’s underlying pathology.

In contrast, “total perioperative blood loss in mL”
differed substantially between the groups depending
on the duration of the endoscopic stage: it had a strong
positive correlation (Pearson’s rxy = +0.73) in the control
group (patients without AERD) and did not depend on the
duration of surgery in patients of the study group (with
AERD), although it was statistically significantly higher in

Table 2
Analyzed clinical and laboratory indicators in groups
.. - Level of significance
Characteristics and indicators Study group (n=27) | Control group (n =13) of diﬂ’e%ences

Age 477+13.2 422+11.7 p=02
Gender:
female 25.0% 17.5% p=05
male 42.5% 15.0%
Body Mass Index 27.0+43 26.1+44 p=0.6
Systolic Blood Pressure (SBP), mmHg 68.4+12.2 72.5+17.8 p=05
Platelet Count, x10°/L 270.2 £ 56.7 262.9 +52.7 p=0.7
ESR, mm/hour 7.0+£45 51+£32 p=0.1
Eosinophils in the Leukocyte Formula, % 32+25 3.1+2.6 p=09
Coagulation Time, s 236.8 +£24.6 227.7+£125 p=0.1
Prothrombin Index, % 95.8+74 93.9+63 p=04
International Normalized Ratio 1.06 + 0.09 1.07 £ 0.08 p=10.6
Duration of the Endoscopic Stage of Surgery, min 95.9+22.8 98.9 +38.0 p=0.8
Lund—Kennedy scale score 10.3+£1.6 10.0+2.0 p=0.7
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Fig. 1. Boxplot of the distribution of “total perioperative blood loss in mL” in patients of the study group (“yes”)
and control group (“no”)
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Fig. 2. Boxplot of the distribution of the Boezaart score in patients of the study group (“yes”)
and control group (“no”)
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Fig. 3. Boxplot of the distribution of the modified Lund—Mackay score in patients of the study group (“yes”)
and control group (“no”)

this group (Fig. 5). This may indicate the significant clinical
relevance of AERD — whenever such pathology is present,
substantial blood loss during endoscopic sinus surgery in
chronic rhinosinusitis with nasal polyps should always be
anticipated, predicted, and prevented.

Correlation between other characteristics and
parameters was absent, weak, or of no substantial clinical
significance in the context of the present study.

The results of our study confirm the data of other authors
regarding the distinct clinical and pathophysiological
features of AERD patients compared to patients without
AERD. According to the recommendations of the European
Academy of Allergy and Clinical Immunology (EAACI),
NSAID-induced respiratory disease is characterized by

chronic eosinophilic inflammation involving both the
upper and lower airways, and manifests as a severe course
of chronic rhinosinusitis with nasal polyps and bronchial
asthma [4]. The pathogenesis of AERD is associated with
disturbances in arachidonic acid metabolism, particularly
through the blockade of cyclooxygenase-1 (COX-1), which
leads to a deficiency of prostaglandin E2 (PGE2) and an
excess of leukotrienes, which are potent mediators of
inflammation [4].

In our study, the significantly higher blood loss and
worse visibility of the surgical field in patients with AERD
can be explained precisely by this enhanced eosinophilic
inflammation, which is also confirmed by the results of
other authors. In particular, Kowalski et al. (2018) noted
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Fig. 4. Correlation between “total perioperative blood loss in mL” and the Boezaart score in patients
of the study group (“yes”) and control group (“no”)

B O S AL RS ET AT T D

[ R

3 L] Bh 1o 129

540 1] 18 200 o]

EPCRGETRATE MO

Fig. S. Correlation between “total perioperative blood loss in mL” and “duration of the endoscopic stage
in minutes” in patients of the study group (“yes”) and control group (“no”)

that patients with AERD exhibit pronounced eosinophilic
infiltration of the nasal mucosa, increased levels of cysteinyl
leukotrienes and PGD2, which contribute to chronic
inflammation and polypoid tissue transformation [3]. This,
in turn, leads to more severe disease course of chronic
rhinosinusitis with nasal polyps and increases perioperative
risks, including elevated intraoperative blood loss.

The obtained results are consistent with data
from a domestic researcher who also reported high
intraoperative bleeding in patients with AERD and
emphasized the importance of preoperative preparation
to provide adequate visualization of the surgical field.
In his work, the use of aminocaproic acid (ACA)
contributed to a gradual reduction of bleeding and
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improvement of the surgical field to a level of 4-5 points.
At the same time, unlike his study, in our work no
changes were found in general coagulation parameters,
but a significant impact of the extent of the polypoid
process (according to the Lund—Mackay scale) on the
level of perioperative blood loss was established. This
indicates that, in addition to coagulation mechanisms,
local inflammatory factors and vascular permeability
play an important role in bleeding in patients with
AERD, which must be considered during preoperative
planning and therapy selection [2].

Thus, a comprehensive assessment of patients with
AERD, taking into account the severity of the inflammatory
process and the extent of polypoid changes, is necessary
to optimize treatment strategies, reduce surgical risks, and
improve postoperative outcomes.

Conclusions

Our study showed that intraoperative blood loss in

patients with chronic rhinosinusitis with nasal polyps and

KJITHIYHA IIPAKTHUKA

AERD significantly exceeds the corresponding indicator
in patients without AERD. This requires more careful
planning of surgical interventions, taking into account the
associated risks.

Assessment using the Boezaart scale confirmed
significantly worse visualization of the surgical field in
patients with AERD, which complicates the course of
surgery and increases the risk of complications. The extent
of the polypoid process according to the Lund-Mackay
scale is an important prognostic criterion for the risk of
increased bleeding.

It was also found that in patients with AERD, the level
of blood loss does not depend on the duration of the surgery,
which may indicate the key role of the pathogenetic features
of the disease.

The obtained data support the need for enhanced
preoperative  preparation, including individualized
hemostatic therapy and extended diagnostics to predict and
prevent intraoperative bleeding.
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