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Abstract 
Objective: In this study we aimed to compare the effects of submucosal cau-
terization of the inferior turbinate with or without inferior partial turbinect-
omy. Materials and methods: In this prospective cohort study, 60 patients 
with inferior turbinate hypertrophy were randomized and divided into two 
groups. The first one was submitted to submucosal cauterization associated 
with partial turbinectomy, and the second one only submucous cauterization. 
Five items were assessed to compare both methods: pain, nasal bleeding, scar-
ring, crustation and nasal air way patency. Follow-up was performed on days 
1, 14, 30 and 3 months later. Results: In both groups crusting formation was 
similar. Reactionary hemorrhage was more common in turbinectomy group. 
Scarring showed better results in the turbinectomy group in the first month 
postoperative, airway patency showed good results in 80% of the patients with 
turbinectomy. Conclusion: Submucosal cauterization with inferior partial 
turbinectomy has yielded better nasal patency when compared to submucosal 
electrocautery ablation alone. 
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1. Introduction 

Chronic nasal airway obstruction is one of the most frequent symptoms en-
countered by the otorhinolaryngologist. The majority of these patients suffer 
from hypertrophied inferior turbinates [1]. Inferior turbinate hypertrophy is a 
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common entity which sometimes does not respond to medical treatment and 
requires surgery [2]. Different surgical techniques include turbinectomy, laser 
cautery, silver nitrate cautery, electrocautery, submucosal resection with or 
without lateral displacement, cryotherapy partial inferior turbinectomy (PIT) 
and submucosal diathermy (SMD) are two popular methods among the various 
techniques of inferior turbinate reduction [3]. The goal of all these different 
techniques is the maintaining of a normal physiology of the local mucosa. In or-
der to achieve this, it is important to eliminate as much of the inferior turbinate 
bulk but keeping most of turbinate mucosa [4]. 

2. Objective 

Comparative analysis of patients submitted to sub-mucosal electrocautery abla-
tion with or without partial inferior turbinectomy. 

3. Materials and Methods 

We designed a prospective cohort study, recruiting 60 patients suffering from 
bilateral chronic nasal obstruction due to hypertrophied inferior turbinate. The 
study was conducted in the ENT department of Aswan university hospital, As-
wan university. Egypt from January 2016 to January 2017 after approval from 
Aswan Ethical Committee and a formed consent taken from patients. Patients 
were divided into two groups of 30 people each. Group 1 patients underwent 
submucosal electrocautery ablation of the inferior turbinate coupled with partial 
turbinectomy, and group 2 underwent submucosal electrocautery ablation alone, 
without partial turbinectomy. All the patients underwent a medical interview 
and complete otolaryngology/head and neck physical exam. Both rigid and flexi-
ble endoscopes were used to assess the nasal cavities and the nasopharynx, CT 
nose and paranasal sinuses were done for every patient. Routine pre-operative 
investigations were done for every patient; both procedures were done under 
general anesthesia, with the patient in reclining position and head end of the ta-
ble raised. Nasal cavity was packed with two cotton pled gets soaked in oxyme-
tazoline and adrenalin. For SMD, after decongestion the diathermy needle was 
inserted into the anterior end of inferior turbinate, which was advanced submu-
cosally till the posterior end of the inferior turbinate was reached. The needle 
was then withdrawn slightly and a current of 50 joules was applied in a triangu-
lar fashion at 3 points (superior, medial and inferior) For PIT, the inferior tur-
binate was infilterated with 2% xylocaine + adrenaline up to the posterior end. 
Using turbinectomy scissors, the medial one-third of the anterior end of the in-
ferior turbinate was resected. All patients were given antibiotics for 7 - 10 days 
postoperative. The patients were assessed on the 1st, 14th, 30th day and 3 
months postoperatively. 

Post-operative follow-up we compared between the two groups according to 
the following parameter: 

1) Reactionary hemorrhage. 
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2) Improvement of nasal obstruction. 
3) Degree of nasal pain. 
4) Intranasal crustations. 
5) Degree of tissue Healing. 
Nasal obstruction was analyzed according to VAS (Visual Analogue Score) 

system by asking the patients to score relief of nasal obstruction post-operatively 
from 1 - 10 and was categorized as follow [5]: 
 No improvement: VAS (1 - 3). 
 Partial improvement: VAS (4 - 7). 
 Complete improvement: VAS (8 - 10). 

Intranasal pain was also analyzed according to VAS by asking the patients to 
score the post-operative pain from 1 - 10 and was categorized as follow [6]. 
 Mild pain: 1 - 3 
 Moderate pain: 4 - 7 
 Severe pain: 8 - 10 

Extend of intra-nasal crustations was analyzed according endoscopic scoring 
of Lund and Kennedy [6], as follow: 
 Grade 0: Absence of crustations. 
 Grade 1: Mild crustations: partially filling the nasal cavity. 
 Grade 2: Severe crustations: fully filling the nasal cavity. 

Tissue healing was assessed also according to endoscopic scoring. 
Lund and kennedy (6), as follow: 
Good healing: Rapid mucosal re-epithelization, minimal crustations, no nasal 

synechiae, patient feel relief of nasal symptoms. 
Moderate healing: Mucosal re-epithelization, mild to moderate crustations, 

with nasal synechiae, patient feel relief of nasal symptoms. 
Poor healing: Delayed mucosal re-epithelization, severe crustations and nasal 

synechiae, persistent inflammations and infection and patient doesn’t feel relief 
of his/her nasal symptoms. 

In both groups follow up was carried-out on the first day, two weeks, one 
month and three months postoperatively to assess the previous parameters. 

4. Results 

The demographics of the trial groups did not show any significant difference as 
far as age and gender were concerned; in other words, age and gender distribu-
tion was practically the same in the assessed groups. Their ages ranged between 
16 and 40 as shown in Table 1. On the 1st day of post-op assessment, although 
both groups did not show significant difference as far as nasal bleeding and pain. 
6 patients (20%) of the group with partial turbinectomy presented with nasal 
bleeding that would require nasal packing and report pain that called for potent 
analgesia (opioid derivatives) (Table 2). On the 14th day of post-op assessment, 
the trial groups did not show significant differences as far as crust and nasal pa-
tency are concerned (Table 3). After one month, as regard healing, no  
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Table 1. Demographics of the trial group. 

Age with (n = 30) without (n = 30) 

Mean ± standard deviation 29.0 ± 10 28.9 ± 7.9 

Gender     

Male 4 14.0  16.0 

Female 6 16.0  14.0 

 
Table 2. Day 1 post-op assessment of the trial groups. 

Assessment with (n = 30) without (n = 30) p value(1) 

 N˚ % N˚ %  

Nasal Bleeding     0.500 

None 18 60.0 27 90.0  

Mild 06 20.0 02 07.0  

Moderate 06 20.0 1.0 03.0  

Pain     0.237 

None - - 06 20.0  

Mild 24 80.0 21 70.0  

Moderate 06 20.0 03 10.0  

 
Table 3. day 14th postoperative assessment. 

Assessment with (n = 30) without (n = 30) p value(1) 

 N˚ % N˚ %  

Healing     0.041 

Good 9 30.0 21 70.0  

Moderate 15 50.0 09 30.0  

Poor 06 20.0    

Crusts     0.325(2) 

None 15 50.0 21 70.0  

Moderate 15 50.0 09 30.0  

Nasal patency     0.171 

Poor - - 06 20.0  

Moderate 09 30.0 15 50.0  

Good 21 70.0 09 30.0  

 
significant difference was seen. However, we must high-light the fact that the 
group without partial turbinectomy showed good healing (80.0%) while the 
group with turbinectomy presented moderate healing (60.0%) (p = 0.085). Re-
garding nasal patency, no significant difference was seen. However we must 
highlight the fact that the group with partial turbinectomy presented good nasal 
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patency (80.0%) while the non-turbinectomy group had moderate patency 
(60.0%) (p = 0.062) (Table 4). On 3 months postoperative no significant differ-
ence was seen between both groups as regard healing and crusts. As regard nasal 
patency, there was a non significant deference between the trial groups. The 
group with partial turbinectomy presented good nasal patency (80.0%) while the 
non-turbinectomy group had moderate patency (50.0%) (Table 5). 

5. Discussion 

In the past, the electrocauterization of the inferior turbinate has been the most 
frequent procedure performed in order to reduce the volume of the inferior tur-
binate. Submucosal thermal ablation produces scarring, fibrosis and obliteration 
of the venous sinuses [7]. The classical concept statuses the fact that the electro-
cauterization will be effective if the inferior turbinate is capable of decongestion 
[8]. Partial turbinectomy is a removing the soft tissue from the lateral aspect of 
the inferior turbinate and the underlying bone, when bony hypertrophy is also 
involved [9] [10]. On the first post-operative day, reactionary hemorrhage was 
observed in 6 patients (20%) who underwent PIT with SMD and one patients 
underwent SMD, this result is contrary to Vishnu et al. 2016 (3) who reported 
that the incidence of reactionary hemorrhage was (43.3%) in PIT alone and in 
(10%) patients who underwent SMD. In a study conducted by Imad et al. [5], in 
2012 it was found that 40% of patients who underwent PIT had moderate bleed-
ing while only 3% who underwent SMD had minimal bleeding. The studies done 
by Al-Baldawi [11] revealed that the incidence of reactionary hemorrhage was 
12.5% in patients who underwent PIT, whereas none of the patients who under-
went SMD had a reactionary hemorrhage. This indicate that prior SMD before 
PIT decreased incidence of reactionary hemorrhage. At post-operative day 1 
about 80% of patients who underwent PIT with SMD had mild nasal pain and  
 
Table 4. Day 30 post-op assessment of the trial groups. 

Assessment with (n = 30) without (n = 30) p value(1) 

 N˚ % N˚ %  

Healing     0.085 

Good 15 50.0 24 80.0  

Moderate 15 50.0 06 20.0  

Crusts     0.675 

None 09 30.0 21 70.0  

Moderate 21 70.0 09 30.0  

Nasal Patency     0.185(2) 

Poor - - 03 10.0  

Moderate 09 30.0 18 60.0  

Good 21 70.0 09 30.0  
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Table 5. 3 months post-op assessment of the trial groups. 

Assessment with (n = 30) without (n = 30) p value(1) 

 N˚ % N˚ %  

Healing     0.763 

Good 21 70.0 27 90.0  

Moderate 09 30.0 03 10.0  

Crusts     0.500 

None 21 70.0 24 80.0  

Moderate 09 30.0 06 20.0  

Nasal patency     0.062(2) 

Poor - - 06 20.0  

Moderate 06 20.0 15 50.0  

Good 24 80.0 09 30.0  

 
20% had moderate nasal pain. Patients who underwent SMD 10% had no pain, 
at post-operative day 1 while 70% had mild pain and 20% had moderate pain. 
Vishnue et al. 2016 (3) reported that at post-operative day 1 about 36.7% of pa-
tients who underwent PIT had headache and nasal pain which was further re-
duced to 6.7% at the end of 1 week. The incidence of headache and nasal pain in 
patients who underwent SMD was 13.3% at post-operative day 1 and none of the 
patients had headache and nasal pain at the end of the first week. In a study 
conducted in Iraq by Al-Baldawi [11], the occurrence of nasal pain and headache 
was 12.5% in those who underwent PIT and only 5% of patients who underwent 
SMD had developed a headache. On the 14th day of post-op assessment, the trial 
groups did not show significant differences as far as crust and nasal patency and 
this is concordant with Gommaa et al. [12]. At the end of the first month In Im-
ad et al. [5], good nasal tissue healing was reported in 92% of SMD patients 
compared to 52% of PIT patients at the end of first postoperative month. In our 
study, 72% of SMD patients had good healing compared to 48% of PIT patients 
who had good nasal tissue healing, this difference may be attributed to the fact 
that when the inferior turbinate transected, this usually expose the edge of the 
inferior turbinate bone resulting in continuing crusting until the bone is 
re-covered with a mucosal surface [13]. After 30 days we found good nasal pa-
tancy in 70% and moderate patency in 30% of the patients who underwent sub-
mucosal electrocautery ablation coupled with PIT. On the other hand, in the pa-
tients who underwent only electrocautery ablation without PIT, we found good 
nasal patency in 30% and moderate patency in 60% and poor patency in 10%. 
Such findings show that submucosal electrocautery ablation coupled with partial 
inferior turbinectomy is more efficient than electrocautery ablation alone. After 
3 months we found good nasal patency in 80% of cases with PIT and 30% in 
cases with electrocautery without PIT. This is in line with Fradi et al. [13] who 
reported good nasal patency in cases with PIT (96%) than cases without PIT 
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(66%) On the other side Gommaa et al. [12] study results showed that subjective 
feeling of nasal obstruction was persisted for 2 weeks with no significant differ-
ence between the 2 groups. This non-significant difference was persisted for 3 
months postoperatively and the nasal patency was equal in both groups (88%). 

6. Conclusion 

From the comparative analysis of patients submitted to submucosal electrocau-
tery ablation with and without partial inferior turbinectomy, after one day of 
follow-up, we concluded that although the incidence of reactionary hemorrhage 
in the group submitted to electrocautery with partial turbinectomy was higher 
than the second group, this incidence is much lower in cases submitted only to 
partial turbinectomy as reported by other studies. Cases of electrocautery with 
PIT have yielded better nasal patency when compared to submucosal electro-
cautery ablation alone. 
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