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Abstract The most common cause of nasal obstruction is
a deviated nasal septum. It causes breathing difficulties and
may eventually also cause sinusitis, epistaxis, sleep distur-
bances and snoring. The traditional surgeries of the nasal
septum improve the nasal airway but do not fulfil the essen-
tial criteria in most instances. Endoscopic septoplasty is a
fast-developing concept and gaining popularity as it provides
a direct targeted approach to the septal anatomic deformity
allowing a minimally invasive procedure under excellent
visualization. The aim of this study is to compare the post-
operative morbidity among conventional and endoscopic
septoplasty. The present prospective study was conducted
on 50 patients having deviated nasal septum. Patients were
randomly divided into two groups of 25 each. Out of 50
patients, in 25 patients (Group A) Conventional septoplasty
was done, whereas in other 25 patients (Group B) endoscopic
septoplasty was done. The patients were followed up post-
operatively at 2 weeks, 4 weeks and 8 weeks. Study Design:
comparative study. The mean of operating time (min) in
Group A was 60.47 +8.16 which was significantly higher
as compared to Group B (39.7 +6.73). (p value <.0001). The
Mean of blood loss (mL) was significantly higher in Group
A (88.67+£8.77) as compared to Group B. (54.6+7.18). (p
value <.0001). Post-operative NOSE score at one month
was 7.33 +1.5 in group A which was significantly higher as
compared to Group B (5+1.41). (p value=0.0007) whereas
post-operative NOSE score at 3 months in Group A was
6.53 +1.25 which was significantly higher as compared to
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Group B (4.4 +1.78). Proportion of post-operative complica-
tions was comparable in Group A and Group B (No compli-
cation 80% vs. 92% respectively). According to the present
study, both the conventional and endoscopic septoplasty pro-
cedures were effective in relieving nasal obstruction in the
patients. Endoscopic septoplasty showed significantly better
result than conventional septoplasty in terms of time taken
for surgery, blood loss during the surgery, post-operative
complications and in terms of quality of life as assessed by
NOSE Score.

Keywords Septum - Septoplasty - Conventional -
Endoscopic - NOSE score

Background

The most common complaint in rhinologic practice is nasal
obstruction, and the most common cause of nasal obstruc-
tion is a deviated nasal septum. It not only causes breathing
difficulties but also results in improper aeration of paranasal
sinuses predisposing to sinusitis and also resulting in dry-
ing of mucosa leading to crusting and epistaxis. It can also
be accompanied with hypertrophic nasal turbinates causing
sleep disturbances and snoring. It can also be implicated in
headaches attributable to contact points with structure of
lateral nasal wall [1]. The evaluation of a septal deviation
causing nasal obstruction depends on physical examination
and imaging [2]. Each surgical procedure has its limitations
and cannot deal with all the variants of the deformities of
nasal septum. An ideal surgical correction of the nasal sep-
tum should satisfy the following criteria [3]:should relieve
the nasal obstruction

(b) should be conservative
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(c) should not produce iatrogenic deformity

(d) should not compromise the osteo-meatal complex
(e) must have the scope for a revision surgery if required,
later

The traditional surgeries of the nasal septum improve
the nasal airway but do not fulfil the above-mentioned cri-
teria in most instances. The reasons being poor visualiza-
tion, relative inaccessibility, poor illumination, difficulty
in evaluation of the exact pathology, need for nasal pack-
ing, unnecessary manipulation, resection and overexposure
of the septum framework reducing the scope for a revision
surgery if required later. Earlier sub-mucus resection of
the septum was done which was a radical surgery and was
associated with lot of complications. Now a days, septo-
plasty is the standard treatment offered for symptomatic
deviated nasal septum which is conventionally performed
under direct visualization using a headlight and a nasal
speculum.

Endoscopic septoplasty is a fast-developing concept and
gaining popularity as it provides a direct targeted approach
to the septal anatomic deformity allowing a minimally
invasive procedure under excellent visualization with
limited septal mucosal flap dissection and removal of a
small cartilaginous and/or bony deformity. More than one
incision can be given to correct the deformities on the
either side of the nasal septal mucosa. Better light illu-
mination and magnification provided by the endoscope
helps to increase the precision of the surgical procedure.
Endoscope aids limited but sufficient exposure of septal
pathology and there is no need for the disarticulation of
ethmoido-chondral and vomero-chondral junctions [4].

Despite several benefits endoscopic septoplasty can be
difficult because of frequent soiling of lens of the endo-
scope by blood and difficulty in finding enough space for
endoscope in narrow septal mucosal tunnels [5]. Also
complex deformities of the septum and anterior septal
deviations were tedious to be managed by endoscopic sep-
toplasty. The selection of best method for correction of
deviated nasal septum is still controversial; therefore, the
objective of our study was to compare the post-operative

morbidity among conventional and endoscopic septoplasty
using nose scale.

Methods

The study was conducted in the Tertiary Care Centre w.e.f
November 2019 to October 2020 after taking approval of
Institutional Ethical committee of GMC Jammu.

The patients attending the ENT Outpatient Department,
with symptomatic deviated nasal septum in the age range
of 17 to 60 years who were willing and were fit to undergo
surgery were included in the study.

Exclusion Criteria included age less than 17 years,
patients undergoing septoplasty along with other nasal
pathology, patients not willing for surgery or not fit for
surgery.

Informed consent was obtained.

Detailed history of the patient was taken.

Patients symptoms were assessed using NOSE scale [6]
(Table 1).

Detailed evaluation of the patient including complete ear,
nose and throat examination including Diagnostic Nasal
Endoscopy was done to classify the deviation of nasal sep-
tum as anterior (localised to anterior quadrilateral cartilage),
posterior (bony) or combined deviation.

Routine investigations of the patient were done.

Non contrast computed tomography of Nose and PNS was
done for any concomitant disease.

Any other relevant investigation if and when required was
done.

Patients were divided into two groups depending on the
type of surgical procedure performed. Group A patients
underwent Conventional septoplasty (n=25) and group B
patients underwent Endoscopic septoplasty (n=25).

Surgical Procedures

(a) Conventional septoplasty
(b) Endoscopic septoplasty

Table 1 NOSE (Nasal
Obstruction Symptom

Evaluation) Scale was

calculated as

Not a Very mild Moderate Fairly bad Severe
problem problem problem problem prob-
lem

Nasal congestion/stuffiness 0 1 2 3 4
Nasal blockage/obstruction 0 1 2 3 4
Trouble breathing through nose 0 1 2 3 4
Trouble sleeping 0 1 2 3 4
Unable to get enough air through 0 1 2 3 4

nose during exertion
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Technique for Conventional Septoplasty [7]

The surgery was performed either under LA (Local anaes-
thesia) or GA (General anaesthesia). Bilateral nasal decon-
gestion was done using 4% lignocaine with adrenaline
10 min prior to surgery. Under head light vision, after infil-
tration with 2% lignocaine with adrenaline (1:200,000) into
the septum, a vertical hemi-transfixation incision was made
2-3 mm from the caudal end of septum on concave side
along the entire height of septum. Mucoperichondrial and
mucoperiosteal flap were raised; anterior and inferor tun-
nels were created and then united. The deviated part of the
septum; bony as well as cartilaginous was removed. Incision
was sutured with catgut (3—-0) and nasal cavities packed with
medicated nasal pack.

In case of caudal dislocation needing correction, a com-
plete transfixation incision was made. Here the mucoperi-
chondrial flaps were elevated on both sides of the caudal
septum and the deviation was accordingly shortened in the
most caudal aspect of caudal strut. The caudal strut was then
secured to the columella (where a small tunnel was created
by sharp dissection) with 4-0 vicryl sutures and the trans-
fixation incision was closed meticulously.

Procedure for Endoscopic Septoplasty [4]

The procedure was done under GA or LA. The rigid endo-
scopes (0 degree and 30 degrees with 4 mm diameter)
were used for the procedure. Xylocaine 2% with adrenaline
infiltration were given on both sides just anterior to devia-
tion. An incision caudal to the deviation on the convex side
was made roughly parallel yet cephalic to the classically
described hemi-trans fixation incision. Mucoperichondrial/
mucoperiosteal flap was raised and deviation whether, carti-
laginous or combination was visualized. If the deviation was
bony, the incision was made at the bony cartilaginous junc-
tion. Mucoperichondrial/mucoperiosteal flap on the opposite
side was raised. The deviation was excised using Tru cut
forceps/Luc’s forceps. For septal spurs, an ipsilateral inci-
sion was given parallel to the floor of the nose on the apex of
the spur. An osteotome was then seated against the base of
the spur and used to remove the bony protrusion. Additional
remnants of spur were trimmed with cutting endoscopic

forceps. Then flaps were restored to their native position.
Nasal cavity was packed with small sized merocele packs.

Intraoperative parameters in both surgeries like; opera-
tive time taken, blood loss and problems encountered during
the procedure were noted. Postoperatively, nasal packs were
removed after 48—72 h and all the patients were followed
up at 2 weeks, 4 weeks, and 8 weeks and complications if
any like haematoma, perforation, synechiae and crusts were
noted.

Post-operatively NOSE scale was evaluated at 1 and
3 months post-surgery.

Statistical Analysis

All the collected data was entered in the Microsoft excel
sheet and then analysed using computer software Open Epi
(version 3) for window. The qualitative data and quantitative
data were reported as proportions and mean (+ SD), respec-
tively. t-test was used to test the association. A p-value less
than 0.05 was considered as significant. All p-values were
two tails.

Results

The study was conducted in the Department of Otorhino-
laryngology & Head and Neck surgery, SMGS hospital
GMC Jammu from November 2019 to October 2020. 25
patients of age > 17 years and < 60 years presenting with
symptomatic deviated nasal septum were included in the
study. Patients were randomly divided into two groups who
underwent Conventional septoplasty (n=25) and those
who underwent Endoscopic septoplasty (n=25). Group A
(Conventional)—Out of 25 patients, 12 patients had anterior
deviation, 9 patients had posterior deviation and 4 patients
had combined anterior—posterior deviation.

Group B(Endoscopic)—Out of 25 patients, 15 patients
had anterior deviation, 8 patients had posterior deviation and
2 patients had combined anteroposterior deviation.

The mean age of the patients was 25.4 +— 9.45 years with
arange of 18-55 years and male to female ratio was 3:10.

The main presenting complaint was of nasal obstruction
in 46 (92%) patients. 2(4%) patients presented with nasal

Table 2 Comparison of operating time (minutes) between conventional and endoscopic septoplasty

Operating time (minutes) Group A Conventional Group B Endoscopy Total p value Test performed
septoplasty (n=25) septoplasty (n=25)

Mean+ SD 60.47+8.16 39.7+6.73 52.16+12.79 <0.0001 t test; 6.665

Median (25th-75th percentile) 62 (53-65) 39(35-41.75) 52(41-64)

Range 48-75 32-55 32-75
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obstruction along with nasal discharge and other 2(4%) pre-
sented with nasal discharge along with sneezing.

The mean of operating time(minutes) in Group A was
60.47 +8.16 which was significantly higher as compared to
Group B (39.7+£6.73). (p value <0.0001) (Table 2).

The Mean of blood loss (mL) was significantly higher
in Group A (88.67+8.77) as compared to Group B.
(54.6+7.18). (p value <0.0001) (Table 3).

The mean pre-operative NOSE score in conventional
septoplasty was 11.2+2.24 and endoscopic septoplasty
was 10.6 +1.71 with no significant difference between two
groups. (p value =0.48). Post-operative NOSE score at one
month was 7.33 + 1.5 in group A which was significantly
higher as compared to Group B (5 +1.41). (p value =0.0007)

whereas post-operative NOSE score at 3 months in Group A
was 6.53 +1.25 which was significantly higher as compared
to Group B (4.4 +1.78). (p value=0.001) (Table 4).
Proportion of post-operative complications at 1 month
and 3 months was comparable in endoscopic septoplasty
and conventional septoplasty and it was insignificant sta-
tistically. The incidence of post-operative complications at
one month follow up was comparable in both groups. 20
(80%) subjects in group A and 23 (92%) subjects in group B
developed no complication, 2 patient (§8%) among group A
subjects presented with epistaxis, 2 patients (8%) in group A
and 2 patient (8%) in group B had residual septal deviation,
synechiae was seen in 1 patient (4%) in group A. No patient
in either group developed septal perforation, septal abscess/

Table 3 Comparison of blood
loss (mL) between conventional
and endoscopic septoplasty

Blood loss (mL) Group A Conven-
tional septoplasty

Group B Endoscopy Total
septoplasty (n=25)

pvalue  Test performed

(n=25)
Mean+SD 88.67+8.77 54.6+7.18 75.04+£18.82 <0.0001 ttest; 10.192
Median (25th— 87 (85-93.5) 56.5 (48.5-59.5) 78 (58-87)
75th percen-
tile)
Range 75-104 45-65 45-104
Table 4 Comparison of NOSE Post-op NOSE score Conventional Endoscopic Total p value Test performed

score between Group A and

septoplasty septoplasty
Group B (n=25) (n=25)
Post-operative 1 month
Mean +SD 733+1.5 5+1.41 6.4+1.85 0.0007 ttest; 3.903
Median (25th—75th percentile) 8 (6.5-8.5) 5 (4.25-5.75) 7 (5-8)
Range 3-7 3-9
Post-operative 3 months
Mean +SD 6.53+1.25 44+1.78 5.68+1.8 0.001 ttest; 3.539
Median (25th—75th percentile) 6 (6-7.5) 4 (3-5.75) 6 (5-7)
Range 2-7 2-9
Table 5 Comparison of post-operative complications between conventional and endoscopic septoplasty
Post-operative complications  Group A (1 month)  Group B (1 month) Total P value Group A (3 months) Group B p value
(3 months)
Nil 20 (80%) 23 (92%) 43 (86%) 1 20 (80%) 23 1
Epistaxis 2 (8%) 0 (0%) 2 (4%) 0 0
Post Nasal Drip 0 0 0 2 0
Residual deviation 2 (8%) 2 (8%) 4 (8%) 2 2
Synechie 1 (4%) 0 (0%) 1 (4%) 1 0
Perforation 0 (0%) 0 (0%) 0 (0%) 0 0
Supratip depression 0 (0%) 0 (0%) 0 (0%) 0 0
Septal haematoma 0 (0%) 0 (0%) 0 (0%) 0 0
Total 25 (100%) 25 (100%) 50 (100%) 25 25
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haematoma or supra-tip depression. At two months follow
up, the post-operative complications were almost similar to
those at 1 month with no case of epistaxis, in addition to one
case who developed post nasal drip in group B (Table 5).

Discussion

Deviated nasal septum is very common entity encountered
in ENT practice but is mostly asymptomatic. In case of devi-
ated nasal septum causing symptoms, septal surgery is the
treatment of choice. In 1990, sub-mucus resection was the
surgical procedure done for the correction of deviated nasal
septum. Several modifications were done by Metzenbaum
(1926) [8], Galloway [9], Cottle et al. [10] and septoplasty
became the preferred surgery later. It is conventionally per-
formed under direct visualization using a headlight and a
nasal speculum. The drawbacks of relatively poor illumi-
nation and inaccessibility and no magnification calls for a
larger incision and elevation of larger flaps often on both
sides of the septum and hence resulting in higher chances
of over-resection and over manipulation.

In 1978 there was advent of nasal endoscopic surgery, and
in 1991, Lanza et al. [11] and Stammberger [12] described
the application of endoscopic techniques for correction of
septal deformities. Early rep orts of endoscopic septoplasty
describe several advantages associated with the technique,
including easy visualization of tissue planes and a better way
to treat isolated septal spurs.

Age and Sex Distribution

In the present study of 25 subjects, majority of subjects
were in the age group 19-31 years, with majority of con-
ventional septoplasty (group A) subjects in the age group
18-31 years and endoscopic septoplasty (group B) subjects
in age group 21-31 years. The mean age of the patients was
25.449.45 years with a range of 18-55 years. The findings
of the present study were similar to the study conducted by
Gupta [3] and Bajwa et al. [13] where the most common
age group was third decade. Similar findings were seen in
the studies conducted by Jain et al. [14] and Rao et al. [15].

In the present study, there were 19 (76%) males and 6
(24%) females with male-to-female ratio of 3:1.. Sathyaki
et al. [16] conducted a study on 50 patients with 38 males
(76%) and 12 females (24%), and the findings were also
similar to the present study.

Presenting Complaints
Nasal obstruction was the main presenting complaint in all

the 25 (100%) patients. It was the only presenting complaint
in 23 (92%) patients, in 1 (4%) it was associated with nasal

@ Springer

discharge (4%) and in the other 1 patient (4%) it was associ-
ated with sneezing. The findings of the present study were
consistent with the studies conducted by Sathyaki et al. [16]
and Suraneni et al. [17] where all the patients presented with
chief complaint of nasal obstruction.

Operating Time and Intra-operative Blood Loss

In the present study, the mean operating time taken for
patients in group A was 60.47 + 8.16 min and Group B
was 39.7 + 6.73 min. Operating time (min) in Group A
was higher as compared to group B. It was statistically sig-
nificant (p value <0.0001). The mean Intra operative blood
loss in the group A patients was 88.67 + 8.77 ml while in
the group B it was 54.6 + 7.18 ml. Thus, the blood loss in
group A was significantly higher as compared to Group B
(p value <0.0001).

These findings were similar to the study conducted by
Mandal and Jana [18] where the mean time taken for con-
ventional septoplasty was higher and the difference was sta-
tistically significant. Intra-operative average blood loss (in
mL) in conventional septoplasty subjects was also higher as
compared to endoscopic septoplasty group.

Giles et al. [19] also reported in his study that endoscopic
septoplasty took relatively shorter time as compared to tradi-
tional septoplasty in patients with limited deviation of nasal
septum.

On contrary to findings of the present study, Singh et al.
[7] reported that the mean time taken (in min) for conven-
tional septoplasty was lesser as compared to endoscopic
septoplasty. Intra-operative average blood loss (mL) in the
conventional septoplasty subjects was also lesser than endo-
scopic septoplasty group.

NOSE Score Findings

In the present study, Mean Pre-operative NOSE Score in
group A was 11.2 + 2.24 and group B was 10.16 + 1.71
with no significant difference between two groups. At month
follow-up, mean post-operative NOSE Score in Group A
was 7.33 + 1.5 and in group B was 5 + 1.41.The difference
was statistically significant (p value =0.0007). At 2 months
follow-up, mean post-operative, NOSE score in Group A
was 6.53 + 1.25 and in Group B was 4.4 + 1.78; which was
significantly higher in Group A as compared to Group B (p
value=0.001), indicating that endoscopic septoplasty group
had better relief of symptoms and functional outcome as
compared to conventional septoplasty group.

These findings were similar to a study conducted by
Singh et al. [7] where there was subjective improvement
after surgery. The mean Pre-operative nose score in con-
ventional septoplasty and endoscopic septoplasty group was
16.38 and 17 respectively, which declined post-operatively
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to 4.18 and 1.23 respectively. There was significant improve-
ment in both the groups. Decline in mean NOSE score was
significantly higher in endoscopic septoplasty group.

The findings of present study were similar to the study
conducted by Sheriff et al. [20], who reported a significant
decline in NOSE score post-operatively, from 10.7 + 4 to 4.7
+ 4.3 in the endoscopic septoplasty group and, 10.5 + 3.5
to 6.4 + 2.8 in the conventional septoplasty group. Decline
in mean NOSE score was comparatively higher in endo-
scopic septoplasty group as compared to the conventional
septoplasty group, which was highly significant statistically.

On contrary to the present study, Paradis et al. [21] in
their study on 63 patients reported that there was no signifi-
cant statistical difference between the two groups. Although,
both endoscopic and conventional septoplasty were found
to be effective in improving the mean score of the patients.

Post-operative Complications

In the present study, the incidence of post-operative com-
plications at one month follow up was comparable in both
groups. 20 (80%) subjects in group A and 23 (92%) subjects
in group B developed no complication, 2 patient (8§%) among
group A subjects presented with epistaxis, 2 patients (8%)
in group A and 2 patient (8%) in group B had residual septal
deviation, synechiae was seen in 1 patient (4%) in group
A. No patient in either group developed septal perforation,
septal abscess/ haematoma or supra-tip depression. At two
months follow up, the post-operative complications were
almost similar to those at 1 month with no case of epistaxis,
in addition to one case who developed post nasal drip in
group B.

In a study conducted by Bothra and Mathur [22] it was
found that residual septal deviation was more in endoscopic
septoplasty group (15%) as compared to the conventional
septoplasty group (10%). In contrast to the present study, in
this study there were more cases of synechiae in endoscopic
septoplasty group (25%) as compared to conventional sep-
toplasty group (5%).

On contrary to our findings, in a study conducted by
Gulati et al. [4], it was found that cases of residual sep-
tal deformity were more in conventional septoplasty group
(20%) as compared to endoscopic septoplasty group (8%),
and in a study conducted by Mandal and Jana [18], there
were 40% cases of residual septal deviation in conventional
septoplasty group and 6.7% in endoscopic septoplasty group.
Sathyaki et al. [16] conducted a study where there were no
synechiae post-operatively in endoscopic septoplasty group
and 16% patients had synechiae in conventional septoplasty
group, and these findings are consistent with the present
study.

Endoscopic technique is performed with minimal incision
and better illumination leading to less operative time and blood

loss. Also, although statistically insignificant, endoscopic
septoplasty had fewer complications than conventional septo-
plasty in our study, which could be due to direct visualisation
and minimal manipulation with the aid of endoscope.

Conclusion

According to the present study, both the conventional and
endoscopic septoplasty procedures were effective in reliev-
ing nasal obstruction in the patients. Endoscopic septoplasty,
however, had few drawbacks like frequent soiling of lens of the
endoscope by blood during surgery and difficulty in correcting
complex deformities. Anterior deviations could be corrected
faster and with lesser difficulty by conventional septoplasty
procedure while posterior deviations were dealt more precisely
with endoscopic technique. Endoscopic septoplasty showed
significantly better result than conventional septoplasty in
terms of time taken for surgery, blood loss during the surgery,
post-operative complications and quality of life as assessed
by NOSE Score.
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