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Introduction

Chronic rhinosinusitis with nasal polyps (CRSNP) 
is an inflammatory disease that impacts quality of 
life and labor productivity in affected individuals.1 
In cases unresponsive to optimal medical treatment, 
including corticosteroids, endoscopic sinus surgery 
(ESS) is a widely accepted procedure that is used to 
improve symptoms.2 However, even with optimal 
surgical treatment, the disease recurrence rate is 
high. Since CRSNP has an inflammatory patho­
physiology, treatment with both topical and oral 
corticosteroids is advocated to prevent recurrences.3 
Moreover, oral steroids, which have powerful anti-
inflammatory effects, are often used in the 
preoperative period, with the intent of reducing the 
inflammatory burden and intraoperative bleeding.4 
However, no standard currently exists for the 
perioperative utilization of these agents. Addi­
tionally, significant side effects, such as gastric 

irritation, avascular necrosis of the femoral head, 
fluid retention, and mood disturbances, call into 
question the risk-benefit ratio of their use in the 
preoperative setting. In Canada and the United 
States, many surgeons do not use preoperative oral 
steroids.5 

Osteitis involves inflammatory changes in the 
underlying bone that may lead to persistence of 
the  disease. To determine the severity of osteitis, 
various computed tomography (CT) scoring 
methods have been developed.6 Snidvongs et al.7 
demonstrated that the Kennedy Osteitis Score 
(KOS) is a reliable method for evaluating osteitis in 
patients with CRS, and it can be used to predict 
disease severity in eosinophilic CRS. Because 
inflammation may be associated with increased 
intraoperative bleeding, the KOS system may be an 
appropriate method for predicting blood loss.

In this study, our aim was to investigate the 
effects of preoperative oral steroids on intraoperative 
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scored as 0 (< 3 mm), 1 (3-5 mm), or 2 (> 5 mm), 
with total scores ranging from 0 to 16. All CT scans 
were reviewed by a single observer (C.G.) who was 
blinded to the groups.

All surgeries utilized general anesthesia with the 
same protocol. A 22G venous cannula was inserted 
into the patient’s forearm. Propofol (2.0 or 2.5 mg/
kg), fentanyl (1 m/kg), and rocuronium (0.6 mg/kg) 
were administered intravenously to induce anes­
thesia. An appropriately sized endotracheal tube 
was inserted to artificially ventilate the patient with 
40% oxygen, 60% nitrous oxide, and 2% sevo­
flurane. Mechanical ventilation was maintained 
to  keep the end-expiratory CO2 values between 
34  and 42 mmHg throughout the surgery. The 
mean arterial blood pressure was 70-80 mmHg in 
both groups during the surgery. The surgeon used 
topical vasoconstriction (1/10,000 epinephrine 
solution) and a 2-ml local injection of 1/100,000 
epinephrine with 2% lignocaine solution to the 
middle and inferior turbinate and to the attachment 
of the middle turbinate to the lateral nasal wall. 
ESS  was performed by the same surgen (C.G.) 
using the Messerklinger technique, as described by 
Kennedy.11

To determine the volume of blood loss, blood 
was carefully collected with a suction bottle 
and  accurately measured. Normal saline solution 
(100 mL) was used to clean the suction catheter. 
Blood loss (mL) equaled the volume of the suction 
bottle (mL) minus 100 mL of normal saline solution. 
The quality of the surgical field was assessed by the 
surgeon, using a linear scale from 1 to 10 (1, poor/
very bloody to 10, excellent/dry). Complications 
and/or side effects, if any, were recorded.

Statistical analysis

Statistical analysis was performed using the 
software SPSS for Windows Version 19 (SPSS 

bleeding and quality of the surgical field. Our 
second aim was to determine whether the osteitis 
score could be used to predict the volume of 
intraoperative bleeding during ESS.

Materials and methods

The study was approved by the ethics committee of 
the university hospital. A total of 65 patients with 
bilateral nasal polyps were candidates for our 
prospective, double-blinded clinical trial. Patients 
were randomly assigned to two groups according 
to  a table of random numbers. The first group 
(corticosteroid group) received oral prednisolone 
(1 mg/kg) once daily for 2 days and then tapered 
down, with treatment completed on the tenth day. 
The second group (control group) received placebo 
before the operation. Exclusion criteria included 
the precence of cystic fibrosis, ciliary dyskinesia 
syndrome, hemorrhagic disease, hypertension 
(> 140 mmHg systolic blood pressure or > 90 mmHg 
diastolic blood pressure), cardiac disease, unilateral 
sinus disease, and diabetes. Written informed 
consent was obtained from the patients. Baseline 
assessment included collection of patient medical 
and surgical history and a nasal examination. 
Careful rigid nasal endoscopy was performed on 
all  patients, and the endoscopic appearance was 
recorded according to the Lund-Kennedy scale.8 
Additionally, the size of the nasal polyps was 
recorded during a diagnostic endoscopic exami­
nation by means of the total nasal polyp score 
(TNPS) (Table 1). A preoperative sinus CT scan 
was scored for each patient according to the 
radiological grading system proposed by Lund and 
McKay.9 The KOS, which uses CT to diagnose 
osteitis based on the thickness of bony partitions in 
the maxillary, ethmoid, and sphenoid sinuses, was 
described by Lee et al.10 The thickness of the bony 
partitions was measured, and all eight sinuses were 

Table 1
Description of total nasal polyp scores (TNPS)

TPS Endoscopic view
0 No polyp.
1 Polyp limited to the middle meatus.
2 Polyp extending out of the middle meatus and spanning the superior border of the inferior concha.
3 Polyp extending out of the inferior border of the inferior concha.
4 Polyp completely obstructing the nasal cavity.
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in the corticosteroid group and 203 (range 72-275) 
ml in the control group (p = 0.495) (Figure 1). 
Scores for the quality of the surgical field during 
the operation were 7 (range 3-8.75) in the control 

Yazılım eğitim danışmanlık şirketi, Istanbul, 
Turkey). Gender and the incidence of asthma and 
aspirin hypersensitivity in both groups were 
analyzed with a chi-square test. Preoperative CT 
scores, endoscopic scores, blood loss, and surgical 
field quality were compared between the two 
groups by means of the Mann-Whitney U test. 
Independent Student’s t-test was used to compare 
age and Lund-Mackay scores between the 
corticosteroid and control groups. Differences were 
considered statistically significant at p < 0.05.

Results

Sixty-five patients diagnosed with bilateral CRSNP 
were included in this study. Thirty-one (47.7%) 
patients were women. The mean ages of the 
corticosteroid and control groups were 45.97 ± 9.679 
and 44.86 ± 15.002 years, respectively. Thirteen 
(20.0%) patients had asthma, and seven (10.7%) 
had aspirin hypersensitivity (Table 2).

Baseline characteristics of the corticosteroid and 
control groups are presented in Table 3. There were 
no statistically significant differences between the 
two groups with respect to Lund-Kennedy score 
(p = 0.723), total nasal polyp size (p = 0.791), Lund-
Mackay score (p = 0.968), and KOS (p = 0.764). 

There was no significant difference in the mean 
bleeding volume, which was 239 (range 76-350) ml 

Table 2
Patient demographics and clinical features

Corticosteroid group Control group
n (%) n (%)

Women 18 50 13 44.8
Men 18 50 16 55.2
Asthma 8 22.2 5 17.2
Aspirin hypersensitivity 2 5.6 5 17.2
Age (years) 45.97 ± 9.679 44.86 ± 15.002

Figure 1
Comparison of bleeding volume between control and 
corticosteroid groups.

Table 3
Baseline characteristics.

Corticosteroid
group

Control
Group

p value

Lund–Kennedy score* 3.33 (2.00–4.00) 2.97 (2.00–4.00) 0.723
Total nasal polyp size* 3.33 (2.00–5.50) 3.52(1.00–6.00) 0.791
Lund–Mackay score** 13.08 ± 7.295 13.10 ± 7.360 0.968
KOS* 1.17 (0.00–2.00) 1.24 (0.00–2.00) 0.764

*Analytic method: Mann–Whitney U test.
**Analytic method: Student’s t-test.
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Given the constraints of the surgical field, meti­
culous hemostasis and optimal visualization are 
necessary to perform comprehensive surgery while 
minimizing complications. For this reason, there 
have been multiple reports on methods to improve 
the quality of the surgical field. Techniques such as 
total intravenous anesthesia,12 topical application of 
intraoperative adrenaline solutions13 by injection of 
the pterygopalatine fossa with local anesthetic and 
adrenaline,14 and hypotensive anesthesia15 have all 
been shown to improve visualization and lead to 
reductions in intraoperative blood loss. 

By contrast with the improvements and stan­
dardization of intraoperative procedures, there is no 
standardized approach for preoperative management 
prior to ESS. While preoperative steroids are 
utilized in some countries to reduce polyp size 
and mucosal inflammation, in other countries they 
are not used because of their risks.5 In an online 
survey of members of the American Academy of 
Otolaryngology-Head and Neck Surgery, Portela 
et  al.16 reported that there were no standardized 
perioperative care guidelines among otolaryngolo­
gists. 

Some studies have attempted to shed light on this 
subject. Wright et al.5 compared a group of patients 
adminstered 30 mg/day prednisolone for 5 days 
with a group that received placebo. They found no 
significant difference between the groups when 
they compared the amount of intraoperative 
bleeding and the duration of the operation. 
However, they did report that the surgery was 
technically more difficult in the placebo group. 
Atighechi et al.17 compared single-dose (1 mg/kg/
dose) versus 5 days (1 mg/kg/day) of preoperative 
prednisolone and reported that steroid therapy for 
5 days reduced intraoperative bleeding but did not 
significantly alter the quality of the surgical field. 
Another study by Giordano18 compared the use 
of  oral prednisolone (1 mg/kg for 7 days before 
surgery) to placebo to investigate the effect of oral 
steroids on bleeding volume and the surgeon’s 
evaluation. They reported no significant differences 
between the two groups. We question whether the 
conflicting results among these studies are due to 
differences in initial doses or treatment duration in 
the preoperative period. One must also consider 
that surgical field quality and bleeding are affected 
by the severity and distribution of the disease. 
While high doses of corticosteroids are needed to 
control disease activity,19 the optimal starting dose 

group and 8 (range 6-9) in the corticosteroid group. 
There was no significant difference in the surgical 
field quality scores between the two groups 
(p = 0.36) (Figure 2.)

In both groups, the bleeding volume was 
significantly correlated with the preoperative  
Lund-Mackay CT score (r = 0.379, p = 0.043 and 
r = -0.459, p = 0.005, respectively). The guality of 
surgical field was significantly correlated with the 
preoperative Lund-Mackay CT score in control 
group (r = -0.474, p = 0.009) while there was no 
correlation in corticosteroid group (r = -0.07, 
p = 0.967) There were no statistically significant 
relationships between the quality of surgical field 
and KOS values in either group (corticosteroid and 
control group repectively, r = 0.101, p = 0.558, 
r = 0.080, p = 0.679). The bleeding volume was not 
correlated with KOS value in corticosteroid group 
(r = 0.225, p = 0.186) and control group (r = 0.084, 
p = 0.663).

Discussion 

ESS is currently the standard procedure used to 
manage patients with medically refractory CRS.5 

Figure 2
Comparison of surgical field quality between corticosteroid 
and control groups.
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Conclusions

Oral steroids are powerful agents in the medical 
treatment of CRSNP. These agents are commonly 
used to reduce the need for surgery, prevent 
recurrences, and improve wound healing following 
surgery.3,6,25 While it has been suggested that 
preoperative corticosteroid use may also reduce 
bleeding during surgery, our study found no such 
effect. Furthermore, we found that the radiological 
osteitis score was not a suitable marker for 
predicting intraoperative bleeding volumes.
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