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Original Article 
 
 

Treatment of Nasal Obstruction due to 
Hypertrophic Inferior Turbinates with 
Application of Silver Nitrate Solution 
 
Objective: To evaluate the efficacy of 20% silver nitrate solution in the treatment of nasal 
obstruction due to hypertrophic inferior turbinates. 
Study design: Cross Sectional study. 
Place and Duration of Study: The study was carried at ENT department, NESCOM 
hospital, Islamabad from 01 Machr, 2007 to 30 April, 2008. 
Materials and methods: 105 patients having main complaint of nasal obstruction due to 
hypertrophic inferior turbinates were included in the study. Patients were treated with local 
application of 20% silver nitrate solution. Patients were followed for a minimum of 6 months 
after treatment. Response was assessed by anterior rhinoscopy and questionnaire 
(patients’ response). The patients response was graded as Grade I: (75% - 100% 
improvement), Grade II: (50% - 75% improvement), Grade III: (< 50% improvement). 
Results: out of the 105 patients, 89 were male and 16 female. The age range was 18-45 
years. 88 patients had Grade I improvement in nasal obstruction (83.8%). 14 patients had 
only Grade II improvement. 5 patients had less than 50% improvement in symptom. 
Conclusion: Application of silver nitrate to inferior turbinates for nasal obstruction is 
effective in up to 80% cases. It is well tolerated, carried under local anesthesia, is cheap, 
and can be carried out at any out patient clinic with minor side effects.  
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Introduction 

 
Nasal obstruction is one of the most common 

symptoms in any ENT clinic. Many patients present with 
stuffy nose, or complete obstruction of unilateral or 
bilateral nostrils. The most common cause of this 
problem is inferior turbinate hypertrophy in majority of 
cases.1,2  

 Current treatment of nasal obstruction due to 
inferior turbinate hypertrophy range from behavioral 
changes (i.e. avoiding exposure to inciting factors that 
cause rhinitis) to invasive surgery. Avoidance of irritants 
in the environment is a key factor in the treatment of 
chronic rhinitis, but practically it is almost impossible. 
The treatment can thus be medical or surgical. Medical 
therapy can be in the form of systemic or local 
antihistamines, decongestants, corticosteroids, mast cell 
stabilizers, and immunotherapy. Surgical treatment of 
inferior turbinate hypertrophy can be in the form of 
simple surface cautery, submucosal cautery, different 
forms of laser cautery, cryosurgery, or surgical trimming 
of inferior turbinate (partial or complete).3,6  

Medical treatment provides relief of nasal 
obstruction initially but problem comes again and again 
in most of the treated individuals. Of the medical 
treatments available, corticosteroid nasal spray is very 
effective in the treatment of nasal obstruction but is 
associated with side effects like bleeding, drying, and 
crusting. Moreover if corticosteroids are to be used on 
long term basis, systemic absorption occurs which can 
disrupt body’s steroid balance. Decongestants, local and 
systemic are other drugs effective in the treatment of 
nasal obstruction due to inferior turbinate hypertrophy. 
Local decongestants can only be used as short term 
medicines. Their long term use leads to rhinitis 
medicamentosa (rebound nasal congestion).  

Surgical treatment of inferior turbinate 
hypertrophy in the form of surface cautery can be done 
with electrosurgical probe, laser, or cryoprobe. 
Electrosurgery or laser can be performed submucosally 
also. Surgical resection of turbinate can be partial or 
total. After surgery nose is usually packed with gauze 
containing antibiotic ointment for several days. Over 
resection of turbinate can cause irreversible drying of 
turbinates (Atrophic rhinitis). Although the incidence of 
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atrophic rhinitis is much less than actually feared, even 
in cases of radical turbinectomy. 7 Moreover resection 
and surface cautery can all be associated with 
prolonged crusting and healing, which occurs over a 
four to six week period. 

This study was undertaken to evaluate the 
efficacy of 20% Silver Nitrate solution in the treatment of 
nasal obstruction secondary to hypertrophic inferior 
Turbinates. 

  

Materials and Methods 
 
The study was carried out at ENT department, 

NESCOM hospital, Islamabad. Duration of study was 
from 01 March 2007 to 30 April 2008. Patients having 
nasal obstruction due to bilateral inferior turbinate 
hypertrophy were included in the study. Patients with  
Gross deflection of nasal septum. 
Nasal polyps (ethmoidal or antral) and; 
Mass or growth in nose causing obstruction were 
excluded. 
 Non probability purposive sampling technique 
was used to select 116 patients fulfilling above 
mentioned criteria. 

All patients fulfilling inclusion criteria were 
enrolled in the study after verbal consent. The details of 
the patients were entered in to a Performa containing 
patient’s particulars including age, sex, symptoms other 
than nasal obstruction, findings on local examination, 
and improvement after application of silver nitrate 
solution.  

All patients were subjected to examination and 
findings were entered to Proforma. Later their nose was 
anaesthetized with 4% Lignocain solution. After 10 
minutes 20% silver nitrate solution was applied to 
anterior end of interior turbinate with cotton tipped 
applicator dipped in silver nitrate solution. The cotton 
applicator was kept in contact with anterior end of 
inferior turbinate for one minute. Both sides were treated 
in same sitting. Four applications were carried out each 
at one week interval. At each visit after first application 
the response was recorded, after history and 
examination. Patients were followed for six months, 
firstly two months after completion of treatment and then 
at six months after completion of treatment.   
The response was graded as;  
Grade I: (75% - 100% improvement),  
Grade II: (50% - 75% improvement),  
Grade III: (< 50% improvement). 
If any improvement in other symptoms was seen it was 
also recorded in Proforma.  

   
Results 

 
116 patients were included in the study, 

comprising of 96 males and 20 females. The age range 

of patients was from 18 years to 45 years. All of the 
patients had main complaint of nasal obstruction and on 
examination the cause of nasal obstruction was 
determined as inferior turbinate hypertrophy. 11 patients 
did not complete all four applications of silver nitrate 
solution and were excluded from study. 105 patients 
completed the study, including 89 males and 16 females 
and their response was graded as mentioned in patients 
and methods.  

Of the 105 patients; diagnosis of allergic rhinitis 
was made in 57 patients, 24 patients had vasomotor 
rhinitis, 21 patients had inferior turbinate hypertrophy 
due to recurrent sino-nasal infections, and 3 patients 
had nasal congestion due to pregnancy. All these 
patients had nasal obstruction due to inferior turbinate 
hypertrophy. Other symptoms present were sneezing in 
62 patients, rhinorrhoea in 57 patients, facial pain or 
headache in 8 patients and anosmia in 3 patients. 

Most patients had improvement in airway after 
first application but as mentioned these results indicate 
the final outcome after four applications of silver nitrate 
solution and at six months follow up. 88 patients (83.8%) 
had Grade I improvement in nasal airway according to 
them. 3 patients (2.85%) had no response even after 
four applications of silver nitrate solution. While 14 
patients (13.33%) had some improvement in nasal 
obstruction i.e. Grade II, but they were satisfied with it.  

Patients having other symptoms in addition to 
nasal obstruction also had improvement in these 
symptoms. Sneezing improved in 53 out of 62 patients 
(85.4%), rhinorrhoea improved in 46 out of 57 (80.7%), 
facial pain/ headache in 3 out of 8 (37.5%), and anosmia 
improved in 1 out of 3 patients (33.3%).   

 Most common side effect observed in 
the study was a burning sensation in nose for few hours. 
In few patients this burning was associated with frank 
pain for which analgesics were prescribed. Rhinorrhoea 
was the next commonest side effect seen in up to two 
third of the subjects. But it was transient and settled in 
few hours to one day time at the most. Routine systemic 
antihistamine was prescribed to all the patients for one 
week after first application. Three patients developed 
nasal adhesions after first application of silver nitrate 
solution. These adhesions were easily divided on next 
session simply with cotton tipped applicator dipped in 
silver nitrate solution. None of them had any adhesions 
seen at next session. None of the patients had epistaxis 
or signs of silver toxicity.  

 

Discussion 
  
Application of silver nitrate solution of different 

concentrations has been used in the treatment of 
allergic rhinitis, and vasomotor rhinitis in the past. On 
searching Medline library no study was found where 
silver nitrate solution was used for shrinkage of inferior 
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turbinate to relieve nasal obstruction. Silver nitrate is not 
widely used in clinical practice for this purpose. Topically 
applied silver nitrate has a local astringent action 
caused by coagulation of albumin. This leads to 
shrinkage in size of turbinate and results in relief of in 
nasal obstruction/congestion and also cause 
improvement in rhinorrhoea and sneezing.  

Chronic nasal obstruction or a stuffy nose is 
most often caused by enlargement of inferior 
turbinates.1, 2 Other causes of nasal obstruction can be 
a deviated nasal septum, polyps or a mass in nose. The 
nasal turbinates are shelf like bony projections from 
lateral wall of nose. The largest inferior turbinate is an 
independent bone, while middle and superior turbinates 
are part of ethmoid bone. These bony projections are 
covered by mucosa. Their function is to warm, humidify 
and clean the inspired air as it is inhaled and before it 
reaches the lungs.8  

 Nasal valve area is the narrowest part 
of nose. It lies approx 1.3 cm from the anterior nares. It 
is bounded medially by the septum, laterally by the 
caudal end of upper lateral cartilages, and infero-
laterally by the anterior end of inferior turbinate.  This 
nasal valve area causes more than 50% of total 
resistance to air flow of entire respiratory tract in healthy 
subjects at rest. The only pliable boundary of nasal 
valve area is inferior turbinate and it exerts maximal role 
in resistance to air flow.9-11  

The unique structure of inferior turbinate 
maximally helps in maintaining functions of nose. The 
inferior turbinate is lined by pseudostratified columnar 
epithelium with numerous goblet cells and this 
epithelium rests on well defined basement membrane. 
The submucosa contains array of arteries, arterio-
venous anastomosis, and venous sinusoids. The 
submucosa also contains a large number of secreting 
glands. The venous sinusoids located between the 
capillaries and the venules are surrounded by smooth 
muscle fibers which are controlled by the autonomic 
nervous system. They are able to vasodilate and 
vasoconstrict depending on the physiologic demands of 
the body.  

Hypertrophy of inferior turbinate may affect air 
way and/or olfaction. Hypertrophy usually results from 
allergic rhinitis, vasomotor rhinitis, chronic irritant 
exposure/ chronic rhinosinusitis commonly seen in 
Pakistan in the form of exhaust from automobiles and 
industrial pollution, nasal congestion during pregnancy, 
and unilateral compensatory hypertrophy due to 
deviated nasal septum on other side. The above 
mentioned chronic inflammatory conditions result in 
deposition of collagen beneath the basement membrane 
of sinonasal mucosa, along with hypertrophy and 
hypersecretion of mucosal glands.12  

There are different methods to treat nasal 
obstruction due to hypertrophic inferior turbinates. 

Medical treatment is the first to be offered to the patient. 
However if medical treatment is unsuccessful direct 
reduction of the turbinate is needed to relieve the 
symptoms. Surgical treatment ranges from the oldest 
surgical trimming of inferior turbinate to the latest laser 
turbinectomy/ turbinoplasty. Surgical treatment is 
effective but commonly requires an operating room 
setting along with facilities of anaesthesia and such 
facility is not available at many peripheral hospitals in 
Pakistan. Also many patients are not willing for surgery. 
Moreover there are financial issues also. Depending on 
the procedure performed, the nose is usually packed 
after nasal surgery and after turbinectomy the pack may 
be kept for few days as there is risk of bleeding. The 
most common complications of turbinate surgery are 
bleeding and prolonged nasal dryness with crusting. It 
usually takes about 4-6 weeks for the nose to come to 
its normal after turbinate surgery.  

With all these problems in mind 20% silver 
nitrate solution was used to shrink inferior turbinates in 
patients with nasal obstruction due to hypertrophic 
inferior turbinates. Apart from medical and surgical 
methods to treat nasal obstruction many different from 
of chemicals have been used to treat symptoms related 
to allergic and other forms of rhinitis. These include 
capsaicin, botulin toxin, snake venom, trichloroacetic 
acid, and silver nitrate. 13-15  

Silver nitrate is in medical use from quite some 
time, but most of its uses were as an antimicrobial 
agent, and especially for burns in ointment form. 16, 17 In 
Otolaryngology it is mostly used to cauterize bleeding 
points in patients with epistaxis, and to cauterize 
granulations in mastoid cavity after ear surgery.  

Of the different form of chemical sclerosing 
solutions used to treat different forms of rhinitis, most 
successful results are related to use of silver nitrate 
solution of various concentrations to treat allergic and 
vasomotor rhinitis. Silver nitrate solution is applied 
locally to inferior turbinate and anterior septum to treat 
various symptoms related to different forms of Rhinitis. It 
is because topical silver nitrate application is thought to 
down-regulate nasal mucosal membranes to external 
stimuli through its local astringent actions. Moreover 
coagulation of albumin results from its local action. This 
leads to shrinkage in size of turbinate and thus results in 
relieve in nasal obstruction/congestion. 18-22   

 The most common cause of 
hypertrophic inferior turbinates in our study was allergic 
and vasomotor rhinitis followed by chronic rhino-
sinusitis, and nasal congestion of pregnancy. And the 
most common symptom nasal obstruction was present 
in all patients. Basically we picked patients with nasal 
obstruction due to various disease entities. Although 
nasal obstruction is not the commonest symptom in 
patients with different form of rhinitis.21, 22 In our study 
84% patients had good improvement in nasal air flow 
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after four applications of 20% silver nitrate solution. Few 
studies are available regarding the use of silver nitrate 
cauterization of inferior turbinate showing variable 
improvement in nasal obstruction ranging from 70% to 
90%.18-22 

The available studies on the use of silver nitrate 
in nose have used it to treat different forms of rhinitis as 
a whole and not only the specific symptom of nasal 
obstruction. Other symptoms related to different types of 
rhinitis are sneezing and rhinorrhoea. In our study 
sneezing was seen in 59% patients and rhinorrhoea in 
54% patients along with complain of nasal obstruction. 
Application of silver nitrate resulted in improvement in 
these symptoms also. This fact is shown by other 
studies also. 18-22 

 These results of our study are at six months 
follow up. Although long term results are not convincing 
and patients symptom recur even after 3 months time.21 

But it is a cheap method requiring not much 
infrastructure, and can be repeated when patients’ 
symptoms recur. 

Complications related to the procedure were 
minimal. Most patients tolerated it well with a few side 
effects like burning sensation in nose along with 
transient rhinorrhoea which settled in few hours time. 
Other studies also report minimal and well tolerated side 
effects.18, 22 Also no signs of silver toxicity were seen.19 

This is a short term follow up, and only few 
studies are available in literature regarding use of silver 
nitrate solution. More studies and longer follow up are 
needed along with feasibility of repeat application of 
silver nitrate solution to further evaluate this cheap 
method to relieve nasal obstruction due to inferior 
turbinate hypertrophy. 

 
Conclusion 

 
Application of silver nitrate to inferior turbinates for 

nasal obstruction is effective in up to 80% cases. It is 
well tolerated, carried under local anesthesia, is cheap, 
and can be carried out at any outpatient clinic with minor 
side effects. 
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