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Introduction
Nasal polyposis is a multifactorial, chronic 
inflammatory disease of sinonasal mucosa 
which may be preceded by chronic 
rhinosinusitis that includes inflammation 
in paranasal sinuses too leading to 
the projection of benign edematous 
masses from the meatus to the nasal 
cavity.[1] Diagnosis is based on history, 
clinical presentation, nasal endoscopy, and 
computed tomography (CT) findings.

CT scan is the gold standard investigation 
in all preoperative cases.[2] Approximately 
31.5% of cases of nasal polyposis fail to 
respond to medical management, therefore, 
patients are subjected to functional 
endoscopic sinus surgery  (FESS).[3] One of 
the most common complications associated 
with FESS is bleeding as sinonasal mucosa 
is highly vascular. In the narrow spaces of 
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Abstract
Background: Patients having nasal polyposis who do not respond to medical management are 
subjected for functional endoscopic sinus surgery (FESS). One of the most common complications of 
surgery is bleeding. One of the strategies to reduce bleeding and securing a dry operating field during 
surgery is the use of preoperative corticosteroids which shrink the polyps and decrease mucosal 
inflammation. Aim: The current study is designed to assess whether preoperative single‑dose steroids 
24  h before surgery can be a substitute for a 5‑day regimen. Methods: The proposed study was 
conducted on 60  patients of unilateral/bilateral nasal polyposis divided into two random groups. 
Group A was given a single oral dose of 1  mg/kg/dose of prednisolone on the day before surgery. 
Group  B was given 1  mg/kg/day of oral prednisolone for 5  days before surgery. Side effects of 
steroids in both groups were assessed. Outcome measures were the amount of blood loss, quality 
of the surgical field, and time taken for the surgery. Results: The mean age in both groups was 
similar with the majority of patients being male in both groups. Patients receiving a single dose of 
corticosteroid have almost no side effects as compared to patients receiving 5‑day course. However, 
patients receiving single doses of corticosteroid preoperatively had significantly more blood loss 
during surgery. The surgical field in the single dose group was poor and the time taken for surgery 
was also significantly more. Conclusion: Preoperative single dose of oral corticosteroid can reduce 
side effects but it is not as effective as short course of preoperative corticosteroid 5‑day regimen in 
case of FESS for nasal polyposis.
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the nose, the presence of only a few drops 
of blood is enough to limit the visual field. 
This poor visualization of the surgical field 
due to bleeding and the size of nasal polyps 
increases the risk of complications such as 
damage to orbit, optic nerve, unintended 
penetration of middle cranial fossa, or even 
damage to the internal carotid artery.[4]

One of the strategies to reduce bleeding 
and securing a dry operating field 
during surgery is the use of preoperative 
corticosteroids which shrink the polyps 
and decrease mucosal inflammation.[5] In 
contrast to nasal topical steroids, systemic 
steroids can reach all parts of the nose and 
sinuses so can decrease bleeding better than 
topical steroids. Steroids help by decreasing 
the number of inflammatory reaction 
mediators such as cytokines, chemokines, 
adhesion molecules such as ICAM‑1 and 
E‑selectin, interleukin‑5, and eosinophils 
in the nasal and sinus mucosa, limit 
tissue transudates and edema as well as 
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inflammatory congestion.[6] They also increase the spastic 
reactivity of smooth muscles and heighten the effects of 
endogenous adrenaline and noradrenaline by affecting 
the vascular constriction in the microcirculation and can 
lessen the capillary bleeding that is the main component of 
operative bleeding in FESS.[7]

However, in the case of tissue with inflammatory changes, 
all these measures may not guarantee less bleeding and 
good visibility in the operative area. In fact, reducing the 
blood pressure with inhalant anesthetics to the level of 
70 mmHg may cause deconstruction of the peripheral blood 
vessels, instinctive tachycardia, and an increase of bleeding 
in consequences. Moreover, risk of severe complications of 
internal organ ischemia may occur.[7] In such a situation, 
preoperative systemic steroids may be considered.

The main concerns associated with the use of long‑  or 
short‑term systemic steroids are their adverse effects. 
Long‑term corticosteroid use may lead to “Iatrogenic 
Cushing’s Syndrome.” Other serious adverse effects 
with short course include peptic ulcers, hypomania acute 
psychosis, sodium and fluid retention, loss of potassium, 
glucose intolerance, hypertension, adrenal suppression, 
gastrointestinal bleeding, glaucoma, and osteoporosis.[8]

Accordingly, the current study was designed to assess the 
effect of preoperative single‑dose steroid  (1  mg/kg 24  h 
before surgery) in comparison to 5‑day regimen  (1 mg/kg/
day) in FESS. The outcome measures studied were  –  lost 
blood volume, quality of surgical field, and time taken for 
FESS.

Methods
The proposed study was conducted on 60  patients of 
unilateral/bilateral nasal polyposis in the Department 
of Otorhinolaryngology. The formula for sample size 
calculation for comparison between two groups when the 
endpoint is quantitative data was used.[9] The sample size 
was calculated using the results of the study done by 
Atighechi et  al., where the standard deviation for group  1 
was 96.31 and for group 2 was 52.81. The pooled standard 
deviation was 83. The sample size by putting all these 
values came out to be 30 in each group.[10]

Cases with unilateral or bilateral nasal polyposis were 
included in the study. Exclusion criteria were previous 
sinus surgery, antrochoanal polyp or severe deviated nasal 
septum, systemic steroids use within 2  months before 
surgery, uncontrolled diabetes mellitus, and hypertension.

Written consent to participate in the study was taken 
from all patients. The patients included in the study were 
drawn from the OPD services department of ENT. All 
patients who were included were given medical treatment 
for 2–3  months before inclusion into the study. Medical 
management included intranasal corticosteroids, nasal 
saline irrigation, and oral antihistamines. Those patients 

who did not respond to medical management were included 
in the study.

Clinical assessment was done by nasal endoscopy grading 
system proposed by Vendelo Johansen et al., 1993.[11] After 
nasal endoscopic assessment and staging, only those cases 
of nasal polyposis  [Figure  1] meeting endoscopic criteria 
of grades 2 and 3 were considered for surgery. Further, 
noncontrast CT of the nose and paranasal sinuses [Figure 2] 
with coronal, axial, and sagittal cuts of 3‑mm thickness 
having bone window images and radiological staging of 
the polyps was conducted as per Lund Mackay score.[12] 
To achieve near‑identical disease involvement between two 
groups, only cases having partial‑to‑total opacification of 
all sinuses were included in the study. They were again 
reassessed and further planned for FESS. Informed consent 
was taken from the patients and preanaesthetic checkup was 
done and posted for surgery. Patients were randomized into 
Group  A  (single oral dose of 1  mg/kg on the day before 
surgery) and Group  B  (1  mg/kg/day oral prednisolone for 
5 days before surgery) of 30 patients each.

Various complications of steroid therapy of both groups 
such as hypertension, high blood glucose level, euphoria, 
stomach irritation, and sleeplessness were recorded. In 
our study, all the patients were operated under general 
anesthesia following the same protocol. Mean arterial blood 
pressure was kept around 70–80 mm of Hg in both groups.

Surgical procedure

All patients were taken up in general anesthesia, positioned 
in reverse Trendelenburg position. Although Messerklinger 
technique  (anterior to posterior approach) was used in all 
patients,[13] the extent of surgery performed, the number 
of sinuses opened, and inflamed diseased mucosa and 
bony partitions removed depend on the amount of disease 
identified on preoperative evaluation by nasal endoscopy 
and CT scan. It is, therefore, not a “one size fits all” 
operation; but a procedure that is tailored to each patient’s 
set of findings from history, endoscopy, and radiological 

Figure 1: Nasal polyps on nasal endoscopy
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evaluation. Optimally surgery removes diseased bone and 
mucosa in critical areas. All the ostium was examined 
carefully. Hemostasis was achieved and nasal packing was 
done in the middle meatus to keep the middle turbinate 
medialized and removed after 48  h. The same surgeon 
operated on all the patients and was not aware of the 
patient’s group.

The objective assessment of bleeding volume was 
done by measuring the total volume in the suction jar 
as‑Bleeding volume  =  total volume −  (irrigation volume 
in suction jar  +  excess weight of pharyngeal pack). 
The surgeon estimated the quality of the surgical field 
in the operative area according to the 6‑point scale of 
Fromme et  al.  as  –  0  =  No bleeding; 1  =  slight bleeding, 
no suctioning required; 2  =  slight bleeding, occasional 
suctioning required; 3 = slight bleeding, frequent suctioning 
required, bleeding threatens surgical field several seconds 
after suction is removed; 4  =  moderate bleeding, frequent 
suctioning required, bleeding threatens surgical field 
directly after suction is removed; 5  =  severe bleeding, 
constant suctioning required, bleeding appears faster than 
can be removed by suction, the surgical field is severely 
threatened and surgery is usually not possible. Time taken 
during surgery was noted from the removal of the nasal 
pack used for decongestion till the application of the 
merocele pack at the end of surgery.

Results
The patients in both groups range from 19  years to 
age  >50  years. The mean age in both the groups was 
almost similar, with Group A mean of 38.6 and Group B of 
37. The difference in age group was not significant between 
the two groups. The majority of patients in both the groups 
were males that is 21 out of 30 in Group A  (70%) and 17 
out of 30 in Group B (56.67%). Hence, there were 36.67% 
females and 63.33% males in our study.

In both the groups, bilaterality of disease was predominant. 
In Group A, 6  (20%) had unilateral disease and 24  (80%) 
had bilateral disease. In Group B, 4 (13.33%) had unilateral 
disease and 26  (86.67%) had bilateral disease. Thus, 
16.67% had unilateral disease and 83.33% had bilateral 
disease in our study.

The mean for clinical staging in Group  A for the right 
side was 2.26 and for the left side was 2.16. The mean for 
clinical staging in Group B for the right side was 2.33 and 
for the left side was 2.33. The difference in clinical staging 
was not significant between the two groups. The mean 
for Lund Mackay’s score in Group  A was 14.50  ±  4.90. 
The mean for Lund Mackay’s score in Group  B was 
15.03  ±  4.41. The difference in Lund Mackay score was 
not significant between the two groups.

Many side effects of oral steroid therapy such as 
peptic ulcers, hypomania, acute psychosis, sodium and 
fluid retention, loss of potassium, glucose intolerance, 
hypertension, adrenal suppression, gastrointestinal 
bleeding, glaucoma, and osteoporosis were recorded. These 
side effects were significantly less in Group  A receiving 
single‑day steroids than Group  B having patients of 5‑day 
course of steroid.

The blood loss ranged from 125 to 725  mL in Group  A 
with a mean blood loss of 305.33 mL. The mean blood loss 
in Group  B was 106.67. This difference was statistically 
significant  (P  =  0.0001)  [Table  1]. Mean blood loss in 
unilateral cases was 145.7  mL and in bilateral cases was 
212.12.

The mean value and median for surgical field score in 
Group A were 2.7 and 3, respectively. The mean value and 
median for surgical field score in Group  B were 1.93 and 
2, respectively. Hence, surgical field was better in patients 
receiving 5‑day course of steroids and this difference was 
statistically significant (P = 0.0001) [Table 1]. The mean for 
the surgical field in unilateral cases was 1.9 and in bilateral 
cases was 2.4, so the surgical field was significantly better 
in unilateral cases.

The mean value for time taken during surgery for 
Group  B was 118.03  min which was significantly 
less as compared to Group  A with a mean value of 
142.47  min  (P  =  0.0003)  [Table  1]. The mean time taken 
in surgery for unilateral cases was 124 min and in bilateral 
cases was 131.5 min.

Discussion
A total of 60 subjects were studied and operated under 
general anesthesia in our study. All patients were diagnosed 
through nasal endoscopy and CT scan as cases of unilateral/
bilateral nasal polyposis. All subjects were divided into 
two groups of 30 each, with one group receiving a single 
preoperative corticosteroid at 1  mg/kg/dose and the other 
receiving 5‑day steroid and compared. Nasal polyposis was 

Figure 2: The computed tomography scan shows bilateral polyps “*” and 
opacified maxillary sinus “MS” and an opacified anterior and posterior 
ethmoid sinus “ES”
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common in males than females. Bilateral nasal polyposis 
was more common than unilateral disease. Parameters that 
were studied show that net blood loss was more in patients 
receiving single preoperative corticosteroid. Surgical 
field was poorer in patients receiving single preoperative 
corticosteroids. Time taken in surgery was more in patients 
receiving single preoperative corticosteroid.

Bleeding during FESS presents a very important problem. 
Not only does it prolong the time of the procedure, but it 
limits the possibility of precise, atraumatic removal of the 
lesion, and prevents the creation of appropriate conditions 
for healing and normalization of the function of sinonasal 
mucosa. The risk of severe complications is also increased.

Fromme et al. in their study to assess the role of hypotensive 
anesthesia in reducing bleeding and improving surgical 
field found no significant differences between the 3 groups 
they selected.[14] A study conducted by Atighechi et  al. 
concluded that treatment with a 5‑day prednisolone  (1 mg/
kg/day) as compared to single dose  (1  mg/kg/day) can 
reduce blood loss during FESS more efficiently, but 
may not improve surgery field quality significantly.[10] In 
our study also, 5‑day regimen reduced blood loss more 
efficiently. Similarly, Sieskiewicz et  al. concluded that 
steroids 5  days before surgery significantly improved the 
visibility of the operative field and shortened the time of 
the procedure, although it did not significantly influence 
the bleeding intensity during the surgery.[7] Our study’s 
result for the surgical field and time taken during surgery 
support the above study’s result but there was a significant 
reduction in blood loss also in 5‑day group patients in our 
study. This may be due to the appropriate dose of steroids 
used in our study compared to the above study, as 30  mg 
seems to be a low dose for an adult patient.

In another study by Giordano et  al., the effect of oral 
corticosteroids on bleeding volume and the surgeon’s 
evaluation were investigated.[15] In the study, 21  patients 
were treated by oral prednisolone  (1  mg/kg for 7  days 
before surgery) and 19 with a placebo. The study did not 
record any significant difference between the two groups 

in terms of bleeding volume, but in our study, there is a 
significant difference between the two groups.

Kirtsreesakul et al. evaluated the clinical efficacy of a short 
course of systemic steroids in nasal polyposis. The patients 
were divided into two groups  –  the first group of patients 
treated with oral prednisolone  (30 mg/day) and the second 
group with a placebo.[16] The results showed a reduction in 
bleeding volume to a small extent in the test group, with 
a significant improvement in the surgery field, but in our 
study, there is a significant difference in both blood loss 
and surgical field.

Another study by Pundir et al.[17] reported that preoperative 
use of local or systemic corticosteroid in FESS results in 
significantly reduced blood loss, shorter operative time, and 
improved surgical field quality, and our study’s result also 
supports the same result.

Conclusion
It can be concluded that for corticosteroids to have optimum 
anti‑inflammatory effect, minimum of 4–5 days short course 
of corticosteroid should be given preoperatively. Although 
the side effects of steroids are significantly decreased, 
preoperative single dose of oral corticosteroid is not as 
effective as a short course of preoperative corticosteroid 
regimen on the outcome of surgical field and blood loss 
during FESS for nasal polyposis.
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