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Abstract

Background: Management of patients with sinonasal polyps ranges from systemic steroid to functional endoscopic
sinus surgery; however, many patients refuse surgery or are contraindicated to receive systemic steroid. Intrapolyp
steroid injection has been recently used to apply a higher concentration of steroids into the nasal polyps and on
the other hand protecting the patient from the side effects of systemic steroid. In this study, we have tested
intrapolyp steroid injection on 22 patients (injection group) and the results were statistically compared with the
results of 16 patients treated by oral steroid (oral group) subjectively by total nasal symptoms score and objectively
by total nasal polyp score and on CT films by using Lund Mackay scoring system, patients of both groups have
been followed up for 3 months.

Results: After treatment, there was a statistically significant decrease in the score in both groups, with no
significant difference in between them. No serious complications as visual disturbance apart from mild self-limited
bleeding detected in only 2 injections (3%) of all 66 injections.

Conclusion: Intrapolyp steroid injection is an effective, easy, and safe procedure with short-lasting effect for at least
3 months. It was proven to show comparable results to oral steroids as both modalities showed a statistically
significant improvement subjectively and objectively. However, cases with extensive bulky polyposis were resistant
to complete eradication by injection and they may need surgical intervention.
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Background
Management of sinonasal polyposis clues range from
topical and systemic steroids to functional endoscopic
sinus surgery [1]. Topical intranasal steroid sprays,
even it has a wide range of usage but sometimes do
not succeed to provide cure and can be associated
with a nasal septal perforation [2]. Using systemic
steroid in the treatment of sinonasal polyposis carries
the risk of systemic side effects [3]. Intrapolyp steroid
injections have been recently used to apply a higher

concentration of steroid into the nasal polyps while at
the same time protecting the patient from the side ef-
fects of systemic steroid [4]. This study aimed to
study and evaluate the efficacy and safety of intrapo-
lyp steroid injection in the treatment of sinonasal
polyposis, comparing these results with that of oral
steroid.

Methods
A comparative prospective study was conducted on
38 patients. Twenty males and 18 females with age
range 28-65 and mean +/−SD 42 +/− 18 years old.
This study included all patients diagnosed with nasal

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

* Correspondence: samehzamzam@hotmail.com
ENT Department, Kasr Alainy Hospital, Garden City, Cairo, Egypt

The Egyptian Journal
of Otolaryngology

Zamzam et al. The Egyptian Journal of Otolaryngology           (2020) 36:59 
https://doi.org/10.1186/s43163-020-00062-w

http://crossmark.crossref.org/dialog/?doi=10.1186/s43163-020-00062-w&domain=pdf
http://orcid.org/0000-0002-1506-1928
http://creativecommons.org/licenses/by/4.0/
mailto:samehzamzam@hotmail.com


polyposis and excluded patients with fungal polyps,
cystic fibrosis, any patients contraindicated to receive
steroid, patients with previous trial of medical or sur-
gical treatment of nasal polyposis, and patients with
locoregional complications like hypertelorism or prop-
tosis. Patients presented to the ENT outpatient clinic
at (Cairo University Hospitals) from October 2016 to
January 2017. Twenty-two patients (11 males and 11
females) were treated by intrapolyp injection of ster-
oid and 16 patients (9 males and 7 females) were
treated by oral steroid.

Technique

� In the injection group (22 patients)
� One milliliter of triamcinolone acetonide 40 mg

was injected using 3 ml syringe and 21 gage
needle or larger.

� Cotton pieces impregnated in a mixture of
equivalent amount of 4% lidocaine and 0.05%
oxymetazoline then packed into the nasal cavity
for 10 min.

� The triamcinolone acetonide syringe was shaken
vigorously to dissolve the whole particles of the
drug.

� The triamcinolone was injected into the polyp
with depth of 1-2 mm using 0-degree endoscope.

� The 1 ml of triamcinolone was injected inside all
polyps per side.

� All the patients have received injections
bilaterally. The patients returned at a week
interval till they completed a series of 3
injections.

� A total of 66 injections were administrated in 22
patients. Each has received 80 mg per both sides
per time.

� In the oral group (16 patients)

� The patients received oral prednisolone for 2
weeks starting with dose of 1 mg/kg/day, and
decreasing the dose by 20 mg every 5 days. With
an average starting dose of 60 mg for each
patient.

� Both groups, patients’ symptoms were recorded
before and after treatment by using total nasal
symptom score (TNSS), endoscopic examination
using total nasal polyp score (TNPS), and CT
imaging using Lund-Mackay score were used for the
assessment.

� Total nasal symptoms score (TNSS): a subjective
scoring of clinical disease severity. Patients’
symptoms were evaluated based on a questionnaire
assessing nasal occlusion, rhinorrhea, sneezing, nasal
itching, hyposmia, and sinonasal pain. The severity
of each single symptom was assessed with a 7-point
scale: 0 = no symptoms; 1 to 2 = mild symptoms; 3
to 4 = moderate symptoms; and 5 to 6 = severe
symptoms. The summation of these nasal symptom
scores provided the TNSS which ranges from 0-36

� Total nasal polyp score (TNPS): nasal polyp size
was assessed by nasal endoscopy and scored on a
0-3 scale as follows: 0 = no polyps; 1 = polyps
above level of inferior turbinate; 2 = polyps ex-
tended downward to the same level of inferior
turbinate; and 3 = severe polyposis extend much
more downward to be below the level of inferior
turbinate. The total nasal polyps score (TNPS)
was calculated as the sum of the polyp scores for
each side.

Table 1 Total nasal symptoms score (TNSS) and total nasal
polyps score (TNPS) in both groups before receiving treatment

Pre-
treatment

Oral steroids group Injection group P
valueMean SD Median Mean SD Median

TNSS 17.00 4.59 17.00 18.74 4.04 18.00 0.193

TNPS 4.90 1.24 5.00 4.67 1.59 6.00 0.838

Table 2 Total nasal symptoms score (TNSS) and total nasal
polyps score (TNPS) in both groups after receiving treatment

Post-treatment Oral steroids group Injection group P
valueMean SD Median Mean SD Median

TNSS 8.30 5.12 8.00 10.89 4.62 9.00 0.006

TNPS 2.60 2.04 2.00 3.33 1.82 4.00 0.146

Table 3 Total nasal symptoms score (TNSS) before and after
treatment in the injection group

Symptom Before treatment After treatment P value

Mean SD Median Mean SD Median

Blocked nose 5.56 0.70 6.00 3.19 1.75 3.00 < 0.001

Runny nose 5.30 0.87 6.00 3.22 1.58 2.00 0.001

Itching 1.33 1.14 1.00 0.85 0.91 1.00 < 0.001

Sneezing 2.11 1.40 2.00 0.89 1.12 1.00 < 0.001

Hyposmia 4.96 1.02 5.00 3.04 1.43 3.00 0.317

Sinonasal pain 0.07 0.27 0.00 0.04 0.19 0.00 < 0.001

TNSS 18.74 4.04 18.00 10.89 4.62 9.00 < 0.001

Table 4 Total nasal polyps score (TNPS) before and after
treatment in the injection group

Side Before treatment After treatment P value

Mean SD Median Mean SD Median

RT side 2.63 0.56 3.00 1.78 1.09 2.00 0.001

LT side 2.04 1.26 3.00 1.56 1.09 2.00 0.001

TNPS 4.67 1.59 6.00 3.33 1.82 4.00 < 0.001
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� Lund-Mackay score (LMS): the CT images of
paranasal sinuses were evaluated using Lund-
Mackay scoring system. In this system, the right or
left group of sinuses were classified into six parts, in-
cluding maxillary sinus, anterior ethmoid sinuses,
posterior ethmoid sinuses, sphenoid sinus, frontal
sinus, and osteomeatal complex. The severity of
sinus mucosal inflammation or fluid accumulation
was scored as 0 (complete opacity), 1 (partial opa-
city), or 2 (complete opacity). Unilaterally, total
LMS values that could range from 0 to 12, and the
LMS of both sides were summed together to give a
total score that ranged from 0-24 [5].

All patients were assessed 3 months after both modal-
ities of treatment using TNSS, TNPS, and LMS. Results
after 3 months were compared with parameters before
starting treatment and results of injection were com-
pared with that of oral steroids.

Result
The following tables and figures are showing comparison
between oral steroid and injection steroid groups regard-
ing TNSS and TNPS and LMS before and after treat-
ment (Tables 1, 2, 3, 4, 5, 6, 7, and 8) (Figs. 1, 2, 3, 4, 5,
6, 7, 8, 9, 10, 11, and 12).
No serious complications as hypertension, hyper-

glycemia, GIT upsets, or mood changes, were re-
ported in the oral steroids group. In the injection
group, no serious complications as visual disturb-
ance, severe bleeding, or facial flushing were

observed apart from minimal self-limited minor
bleeding detected in only 2 injections (3%) of all 66
injections.

Discussion
Semenov was the first to publish the injection of ste-
roids into sinonasal polyps, followed by Myers, who
used prednisolone for intrapolyp injection. In
addition, Wall and Shure have been used the same
idea but in the treatment of allergic rhinitis by inject-
ing the drug inside the inferior turbinates [6–8]. In
the present study, triamcinolone acetonide was used
in the injection which was used also in Moss et al.’s
study and Kiris et al.’s study, and it is used in intra-
polyp injections only in this current study, unlike pre-
viously mentioned two studies in which both polyps
and turbinates were injected [4, 9].
This current study included only patients with sino-

nasal polyposis, and this is similar to the target popu-
lation in Semenov’s study and Kiris et al.’s study,
while in Moss et al.’s study, they included patients
with chronic sinusitis with or without polyps. In the
earlier studies as Baker and Strauss’ study and Sim-
mons et al.’s study, they have included patients with
allergic rhinitis, vasomotor rhinitis, and rhinitis medi-
camentosa [4, 6, 9–11].
In the current study, 66 injections of triamcinolone

acetonide in 22 patients out of 38 patients, and each
patient in this study received 3 injections compared
to Moss et al.’s study, triamcinolone acetonide was
used in 237 injections for 78 patients, of which 152
were intraturbinal and 85 were intrapolyp in 25 pa-
tients, with average number of 3.5 injections for each
patient [9].
In this current study, 72.3% of the patients in the

injection group showed clinical improvement, and al-
most all of them needed 3 injections for improve-
ment. This is nearly similar to other studies as Moss

Table 5 Total nasal symptoms score (TNSS) before and after
treatment in the oral steroid group

Symptom Before treatment After treatment P value

Mean SD Median Mean SD Median

Blocked nose 5.20 1.19 6.00 2.30 1.42 2.00 < 0.001

Runny nose 4.60 1.10 5.00 2.07 1.08 2.00 < 0.001

Itching 1.27 1.11 1.00 0.83 0.83 1.00 0.002

Sneezing 1.77 1.36 2.00 0.83 1.12 0.50 < 0.001

Hyposmia 4.63 1.00 5.00 2.33 1.47 2.00 < 0.001

Sinonasal pain 0.13 0.35 0.00 0.00 0.00 0.00 0.046

TNSS 17.00 4.59 17.00 8.30 5.12 8.00 < 0.001

Table 6 Total nasal polyps score (TNPS) before and after
treatment in the oral steroid group

Side Before treatment After treatment P value

Mean SD Median Mean SD Median

RT side 2.23 0.86 2.00 1.17 1.05 1.00 < 0.001

LT side 2.67 0.48 3.00 1.37 1.10 1.00 < 0.001

TNPS 4.90 1.24 5.00 2.60 2.04 2.00 < 0.001

Table 7 Lund-Mackay score before treatment in both groups

Lund-
Mackay
score

Oral steroids group Injection group P
valueMean SD Median Mean SD Median

RT side 10.43 1.79 11.00 9.78 2.17 10.00 0.265

LT side 10.60 1.71 12.00 8.07 4.67 10.00 0.075

Total 20.83 3.26 21.50 17.85 6.58 20.00 0.171

Table 8 Lund-Mackay score after treatment in both groups

Lund-
Mackay
score

Oral steroids group Injection group P
valueMean SD Median Mean SD Median

RT side 5.93 4.38 5.50 8.41 3.63 9.00 0.036

LT side 6.27 4.24 7.00 7.26 4.80 10.00 0.282

Total 12.67 8.38 13.50 15.48 8.60 19.00 0.167
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et al.’s study stated that the percentage of patients
that reported improvement from injections is 84.5%,
and the average number of injections received by
them is 3.5 injections. Also, 75% of patients showed
improvement by injections in Baker and Strauss
study. In the latter two mentioned studies, assess-
ment of the response to treatment was based sub-
jectively on the relief of complaints without using
any scores compared to the current study in which
assessment carried out subjectively by using total
nasal symptom score and also objectively by using
total nasal polyp score and Lund Mackay staging
system [9, 10].
There are few studies that compared the efficacy of

the steroid injection versus oral steroids. One study,
Kiris et al.’s, was conducted on 90 patients (compared
to 38 in this study), showed that there is significant
decrease in TNSS, TNPS, and Lund-Mackay score in
approximately 82.2% of the patients that received in-
jection steroids (compared to 77.3% of patients in this
current study regarding TNPS and 72.3% regarding
Lund-Mackay score), and most patients received 5 in-
jections for improvement with total 211 injections
(compared to 3 and 66 injections in the current
study), respectively [4].

Kiris et al. have found that a slightly higher number
of patients improved in the oral steroid group repre-
senting 86.7% of the patients (compared to75% in this
current study in both TNPS and Lund-Mackay
scores). But this difference was not statistically differ-
ent in both studies [4].
In the current study, the effect of injection on TNPS

(showing 77.3% improvement) slightly differed from its ef-
fect on Lund-Mackay score (which showed 72.3% im-
provement), while oral steroids exerted the same effect on
both scores. This slight difference is thought to be that
oral steroids are acting diffusely over nasal polyps as well
as nasal mucosa, while injection acts mainly on the polyps
more than the nasal mucosa. In Kiris et al. study, this find-
ing was not mentioned as they commented on the per-
centage of improvement regarding the TNPS only [4].
A study by Ulku et al. was conducted on 17 patients to

show the effectiveness of oral steroids in treatment of
nasal polyps using symptom and polyp scores, the
symptom score differed from that used in this current
study but the polyp score was similar, and they found
that 12% of patients disappearance of polyps in the nasal
cavity, 76% a significant decrease of polyps bulk, and
12% no response to the drug, in a comparable results to
this current study in which 18.7% of the patients were
completely free after treatment, 56.3% showed a clear

Fig. 1 Pie chart showing the effect of injection on total nasal polyps
score (TNPS)

Fig. 2 Pie chart showing the effect of oral steroids on total nasal
polyps score TNPS

Fig. 3 Pie chart showing the effect of injection on
Lund-Mackay score

Fig. 4 Pie chart showing the effect of oral steroids on
Lund-Mackay score
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Fig. 5 CT PNS of case from injection group, before treatment

Fig. 6 CT PNS of the same patient after reciveing 3 intrapolyp steroid injection, showing complete regression of nasal polyps
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Fig. 7 CT PNS of case from the oral group, before treatment

Fig. 8 CT PNS of the same patient after receiving oral steroid, showing complete regression
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Fig. 9 CT PNS of case from injection group, before the treatment

Fig. 10 CT PNS of the same patient after 3 intrapolyp steroid injection, showing partial improvement
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Fig. 11 CT PNS of case from the oral group, before the treatment

Fig. 12 CT PNS of the same patient after oral steroid, showing partial improvement
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improvement, and 25% did not show any response at
all. In Ulku et al.’s study, they included only patients
with sinonasal polyposis, oral prednisolone was used
in the dose of 1 mg/kg/day with gradual tapering over
2 weeks, which was the same in the current study re-
garding included patients were treated by regimen of
the oral steroid [12].
In this current study, we did not detect recurrence

during the 3 month follow-up period in both groups,
while Kiris et al. and Ulku et al. showed no recurrent
cases for at least 6 months and Camp et al. noticed
partial recurrence after 5 months of treatment with
oral prednisolone. However, the Thibaut et al.’s study
has detected 100% recurrent rate, this may be ex-
plained by the small dose of corticosteroids used in
the later study [4, 12–14].
We did not observe any serious complications after

treatment apart from minor self-limited bleeding was
noticed in only 2 injections out of 66 (3%). Minor bleed-
ing was also seen in 6 out of 211 injections (0.03%) in
Kiris et al.’s study, and 2.1% in Mabry’s study [4, 15].
The first instance of permanent visual loss was reported
in 1962 by Hager et al. [16].
Finally, this current study has some limitations. The

sample size was relatively small and the time of follow-
up was short, so recurrence beyond 3months could not
be assessed. In addition, comparing injection with local
nasal sprays was not evaluated in this study. Another
limitation is that laboratory detection of serum steroid
level was not done in this study to evaluate the systemic
absorption of steroids in both groups although it was
found to be within normal in other studies. Finally, more
than three injections were not tried in this study which
was found to be more effective in some refractory cases
in other studies in which response was noted after four
and five injections.

Conclusion
Intrapolyp steroid injection is an effective, easy, and
safe procedure with short-lasting effect for at least 3
months. It was proven to show comparable results to
oral steroids as both modalities showed a statistically
significant improvement subjectively and objectively.
However, cases with extensive bulky polyposis were
resistant to complete eradication by injection and they
may need surgical intervention later on.
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