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ABSTRACT
Objective:  To  compare  the  therapeutic  effects  and  olfactory  function  of  oral  glucocorticoid  and  intranasal  glucocorticoid  in
patients with chronic rhinosinusitis (CRS) with nasal polyps.
Study Design: Experimental study.
Place and Duration of Study: Suzhou Hospital of Integrated Traditional Chinese and Western Medicine, from January 2018 to
November 2019.
Methodology: One hundred and twenty-two CRS patients with nasal polyps were randomly divided into Group A and Group B
with 61 cases in each group. Group A received local application of glucocorticoid (dexamethasone) after nasal endoscopic
surgery. Group B received oral glucocorticoid (prednisone) one week before operation and three weeks after operation. Clinical
effects of the two groups were compared.
Results: Total effective rate of Group B was higher than that of Group A (p=0. 023), recurrence rate in Group B was lower than
that in Group A (p=0.015). Nasal airway resistance and olfactory function scores of Group B were lower than those of Group A
at one month, three months and six months after operation (all p <0.001). There was no difference in the incidence of adverse
reactions between the two groups (p=0. 649).
Conclusion:  Compared  with  intranasal  glucocorticoid,  oral  glucocorticoid  can  obviously  improve  the  therapeutic  effect  and
olfactory function of patients, and the postoperative recurrence rate is lower.
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INTRODUCTION
If the symptoms of rhinosinusitis do not completely relieve for
more  than  12  weeks,  it  can  be  called  chronic  rhinosinusitis
(CRS).1,2 CRS can be divided into without nasal polyps and with
nasal polyps. The treatment of CRS with nasal polyps is more
complicated, and the therapeutic effect is worse than that of CRS
without nasal polyps, and the recurrence rate is higher. Most CRS
patients  have  olfactory  dysfunction.3  Olfactory  disorders  can
affect people's visceral reactions, emotional activities, social func-
tions and overall quality of life.

Glucocorticoid is the most basic medicine in the medicine treat-
ment of chronic rhinosinusitis in adults. At present, the research
on whether glucocorticoid can improve olfactory dysfunction in
CRS patients is full of controversy.
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Some studies have reported that short-term oral glucocorticoid
can significantly improve olfactory dysfunction in CRS patients
with nasal polyps.4,5  Late intranasal application of glucocorti-
coid can also improve patients' sense of smell.6,7 However, one
meta-analysis study has pointed out that nasal glucoeorticoid
cannot improve subjective or objective olfaction dysfunction in
CRS patients with nasal polyps.8

The  purpose  of  this  study  was  to  compare  the  therapeutic
effects and olfactory function of oral glucocorticoid and intra-
nasal glucocorticoid in patients with chronic rhinosinusitis with
nasal polyps.

METHODOLOGY

This experimental study was conducted at Suzhou Hospital of
Integrated Traditional Chinese and Western Medicine, China,
from January 2018 to November 2019. This study was approved
by the Hospital Ethics Committee. One hundred and twenty-two
CRS patients with nasal polyps were selected as the research
subjects.  The  inclusion  criteria  were  that  nasal  endoscopy
before operation, and nasal polyps and viscous or viscous puru-
lent  secretions  from the middle  nasal  meatus  and olfactory
fissure area were found. CT scan of paranasal sinuses within one
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month before operation had shown soft tissue density shadow
in nasal cavity, inflammatory lesions in single or multiple para-
nasal sinuses, and bone thickening of some paranasal sinuses;
aged 18-70 years; olfactory dysfunction; no previous history of
endoscopic sinus surgery; standardised medicine therapy but
the therapeutic effect was not good. The exclusion criteria were
patients with a history of benign and malignant nasal tumors;
contraindications  of  hormone  application  such  as  diabetes,
digestive tract ulcer and glaucoma; surgical contraindications;
mental diseases; long-term use of immunosuppressive agents;
systemic glucocorticoid application for more than one week
within  three  months  before  admission;  those  with  fungal
sinusitis; pregnant or planned pregnant women and nursing
women.

All subjects were randomly divided into Group A and Group B
with 61 cases in each group. Group A received local application
of  glucocorticoid  (dexamethasone)  after  nasal  endoscopic
surgery. Intravenous drip of antibiotics one day before opera-
tion.  Endoscopic  sinus  surgery  was  performed  as  Messerk-
linger's operation, and the head was tilted to one side in supine
position. The nasal mucosa was wiped with 1% lidocaine infil-
trated cotton tablet, and the middle nasal meatus was anesthe-
tised. Moreover, 2 ml of 2% lidocaine was injected into the ante-
rior end of the middle turbinate, the anterior edge of the unci-
nate process and the lateral side of the attachment of the poste-
rior end of the middle turbinate for full anesthesia. First, the
nasal cavity polyp tissue was removed, and then the uncinate
process was removed to fully open the ethmoid bubble, and
expand the natural opening of the maxillary sinus. The opening
of ethmoid sinus, frontal sinus and sphenoid sinus in each group
was opened under CT guidance. Vaseline gauze was removed
under anterior nasal endoscope on the 2nd day after operation.
The nasal mucosa was contracted with 1% ephedrine cotton
tablets. Within 7 days after operation, the nasal mucosa was
contracted with 1% ephedrine cotton tablets daily, and fura-
zone nasal drops and dexamethasone injection were mixed and
dripped nasally, 3 drops on each side, 3 times a day. On the 4th
day after operation, the nasal cavity was flushed with normal
saline once a day for 3 consecutive days to remove blood scab,
pseudomembrane, fiber adhesion and blood clot. After 7 days,
the patient was discharged from hospital and advised to wash
with normal saline once a week for 5 times; and the dosage of
furodexamethasone combined with nasal drops was gradually
reduced.

Group B received oral glucocorticoid (prednisone) one week
before operation and three weeks after operation. The dose of
prednisone was 0.5 mg/kg/day when prednisone was stopped, it
was gradually reduced by 5mg every three days until it was
completely stopped. Except that glucocorticoid was not used
locally in the nose, the other methods were the same as those in
Group A. In order to ensure the stability of the operation quality,
all operations were performed by the same senior physician.

Follow-up  for  six  months  after  operation  was  conducted  to
compare the clinical efficacy and recurrence rate between the

two  groups.  The  evaluation  criteria  of  clinical  efficacy  were
defined  as  (i)  cure:  after  treatment,  the  symptoms  such  as
mucosal edema and purulent secretion of the patient disap-
peared through nasal endoscopy, and the sinus ostium was
observed to be well opened; (ii) improvement: after treatment,
symptoms such as mucosal edema and purulent secretions of
patients  examined  by  nasal  endoscopy  were  obviously
relieved;  (iii)  ineffective:  after  treatment,  the  symptoms  of
mucosal edema and purulent secretion of the patient were not
improved by nasal endoscopy, and symptoms such as sinus
ostium atresia and polyp hyperplasia could be observed in nasal
cavity. Total effective rate was calculated as (number of cured
cases + number of effective cases)/total number of cases ×
100%.

The nasal airway resistance and olfactory function of the two
groups  were  compared  before  operation,  and  1-month,  3-
month and 6-month after operation. Nasal airway resistance
was measured by nasal resistance meter. Olfactory function
was detected by Japanese T&T standard olfactory test method.9

The higher the score, the worse the olfactory function, as -1 to 1
indicates normal olfactory function, 1.1 to 2.5 indicates slight
decline  of  olfactory  function,  2.6  to  4.0  indicates  moderate
decline of olfactory function, 4.1 to 5.5 indicates serious decline
of olfactory function, and >5.5 indicates loss of olfactory func-
tion. The occurrence of complications included mild throat irrita-
tion and cough, delayed morbid reaction, burning sensation of
nose,  headache,  fever,etc.  during  treatment  was  compared
between the two groups.

SPSS version 25.0 statistical software was used for analysis.
Enumeration data was expressed in n (%), and Chi-square test
was used. Kolmogorov-Smirnov test was used for the evalua-
tion of the normality of quantitative data. Measurement data
with normal distribution were expressed by mean ± SD/median
(IQR) and independent  sample t-test  /  Mann-Whitney U-test
was conducted. The p <0.05 was statistically significant.

RESULTS

Among 122 patients with CRS with nasal polyps, 67 (54.92%)
were  males  and  55  (45.08%)  were  females,  aged  23-65
(39.67±2.14) years.

Follow-up for 6 months showed that the total effective rate of
Group B was 95.08% (58 cases), which was higher than that of
Group A [81.97%, (50 cases), p=0. 023, Table I]. The recurrence
rate in Group B was 3.28% (2 cases), which was lower than that
in Group A [16.39%, (10 cases), p=0. 015, Table I].

There was no difference in preoperative nasal airway resis-
tance, and preoperative olfactory function score between the
two groups (p=0.826, 0.629, Table II). The nasal airway resis-
tance and olfactory function scores of Group B were lower than
those of Group A at one month, three months and six months
after operation (all p <0.001, Table II).

The incidence of adverse reactions in Group A was 21.31% (13 cases)
and Group B was 18.03% (11 cases). There was no difference in the inci-
dence of adverse reactions between the two groups (p=0. 649, Table III).
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Table I: Comparison of therapeutic effect and recurrence rate between the two groups after six months of follow-up.
Index Group A (n=61) Group B (n=61) p-value

Cure [n(%)] 30 (49.18) 33 (54.10)  
Improvement [n(%)] 20 (32.79) 25 (40.98)  
Ineffective [n(%)] 11 (18.03) 3 (4.92)  
Total effective [n(%)] 50 (81.97) 58 (95.08) 0.023
Recurrence [n(%)] 10 (16.39) 2 (3.28) 0.015

Table II: Comparison of nasal airway resistance and olfactory function scores between the two groups.
Index Group A (n=61) Group B (n=61) p-value
Preoperativenasal airway resistance (kPa/(s·L) 2.96 (2.77-3.09) 2.93 (2.61-3.20) 0.876
Nasal airway resistanceat 1 month (kPa/(s·L) 1.97 (1.84-2.05) 1.46 (1.30-1.59) <0.001
Nasal airway resistanceat 3 months (kPa/(s·L) 1.39 (1.30-1.45) 0.97 (0.86-1.06) <0.001
Nasal airway resistanceat 6 months (kPa/(s·L) 0.82 (0.76-0.85) 0.27 (0.24-0.29) <0.001
Preoperative olfactory function score 4.55±0.29 4.58±0.43 0.629
Olfactory function scoreat 1 month 3.31±0.21 2.49±0.16 <0.001
Olfactory function scoreat 3 months 2.42±0.16 1.82±0.12 <0.001
Olfactory function scoreat 6 months 1.75±0.11 1.33±0.09 <0.001

Table III: Comparison of adverse reactions between two groups.
Index Group A (n=61) Group B (n=61)
Mild throat irritation and cough [n(%)] 2 (3.28) 4 (6.56)
Delayed morbid reaction [n(%)] 2 (3.28) 3 (4.92)
Burning sensation of nose [n(%)] 3 (4.92) 2 (3.28)
Headache [n(%)] 4 (6.56) 1 (1.64)
Fever [n(%)] 2 (3.28) 1 (1.64)
Total complications 13 (21.31) 11 (18.03)
p-value 0.649

DISCUSSION

The human olfaction mainly conducts olfactory signals through
the olfactory  mucosa inside the upper  turbinate  and nasal
septum. The olfactory mucosa is divided into epithelial layer
and lamina propria. Inflammatory cells often infiltrate between
the two, and eosinophils are the main cells. However, patients
with  sinusitis  and  nasal  polyps  suffer  from  nasal  mechanical
obstruction due to high edema of nasal mucosa, which causes
poor nasal ventilation and inability of external olfactory gas to
reach the epithelial region of olfactory mucosa, resulting in
olfactory dysfunction in patients.10

There is no uniform olfactory detection standard at present
because of  the complexity  of  olfactory  generation and the
great  influence  of  psychological  factors.  At  present,  olfactory
function detection can be divided into subjective detection and
objective detection methods. Subjective examination of olfac-
tory function includes subjective symptom scoring method and
visual  analog scale scoring method.11  Methods for objective
examination of olfactory function include Japanese T&T stan-
dard olfactory test method, etc.12 Some studies have shown
that  glucocorticoid  may  improve  olfactory  function  by
inhibiting  inflammatory  reaction,  reducing  edema  and
promoting  olfactory  epithelial  regeneration.13

The results of this study showed that the olfactory function
scores of patients in Group B were lower than those in Group A

at one month, three months and six months after operation.
This showed that oral glucocorticoid therapy could significantly
improve nasal  obstruction;  and purulent  secretion increase,
caused by nasal mucosal edema in patients, improve mucilia
function, and be conducive to the recovery of olfactory func-
tion  in  patients.  However,  some  studies  have  confirmed  that
intranasal application of glucocorticoid cannot improve olfac-
tory function of patients with chronic rhinosinusitis with nasal
polyps.14 Some studies have pointed out that short-term oral
glucocorticoid can improve olfactory dysfunction in patients
with  chronic  rhinosinusitis  with  nasal  polyps.15  The  above
research conclusions are basically consistent with the research
results of this study.

This  study  also  found  that  the  nasal  airway  resistance  of
patients in Group B was lower than that in Group A at one
month,  three  months  and  6  months  after  operation.  This
showed that endoscopic sinus surgery could remove the focus
tissue  in  nasal  cavity  and  paranasal  sinuses.  This  surgery
combined  with  oral  glucocorticoid  therapy  can  obviously
reduce airway resistance and effectively protect the physiolog-
ical structure and function of nasal cavity of patients.

As endoscopic sinus surgery can only correct the pathological
structures such as fibrosis and polyps in the nasal cavity, and
cannot  completely  remove  inflammation  in  the  nasal  cavity,
postoperative patients may suffer from nasal mucosal edema,
adhesion and other symptoms, which is easy to lead to postop-
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erative  recurrence.  This  study  confirmed  that  oral  glucocorti-
coid had lower recurrence rate than intranasal glucocorticoid
in the treatment of chronic rhinosinusitis patients with nasal
polyps. It may be that endoscopic sinus surgery combined with
oral glucocorticoid therapy can better play a role in resisting
nasal mucosal edema, adhesion and the like, thus reducing the
postoperative recurrence rate.

This  study  found  that  there  was  no  significant  difference  in
adverse reactions between oral glucocorticoid and intranasal
glucocorticoid  in  the  treatment  of  chronic  rhinosinusitis
patients with nasal polyps. It should be noted that the moni-
toring of patients' safety indicators in this study is still insuffi-
cient, limited to conditions, bone mineral density has not been
measured, and no specialised endocrinologist has been invited
to participate in safety evaluation. The long-term and lasting
improvement  of  olfactory  function  in  patients  with  chronic
rhinosinusitis,  accompanied by nasal  polyps treated by oral
glucocorticoid, needs further research to confirm.

CONCLUSION

Compared with  intranasal  glucocorticoid,  oral  glucocorticoid
can  obviously  improve  the  therapeutic  effect  and  olfactory
function of  patients,  and the postoperative recurrence rate
becomes lower.
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