
SYSTEMATIC REVIEW 

Trans-septal suturing technique in septoplasty: a 
systematic review and meta-analysis* 

Summary
Statement of problem: Trans-septal suturing techniques are routinely used to obviate the need for packing after septoplasty 
surgery. This study aimed to systematically assess the evidence for the e!cacy and safety of suturing techniques after septo-
plasty. 

Methods: A MEDLINE, Scopus, Cochrane Library, and ProQuest Dissertations & Thesis Database search, followed by extensive 
hand-searching for the identi"cation of relevant studies. No time and language limitations were applied. Only prospective 
randomized controlled trials (RCTs) comparing trans-septal suturing techniques following septoplasty with conventional pac-
king were included. For each outcome, risk di#erence and 95% con"dence intervals (CIs) were calculated. Tests for heterogen-
eity and tests for publication bias were applied. 

Results: Eight RCTs with 869 patients were included in the review. Postoperative pain and headache were signi"cantly lower 
in the non-packing group. Conventional packing and trans-septal suturing technique appear to be equivalent with regard to 
postoperative haemorrhage risk, mucosal adhesions, septal perforation, septal haematoma and local infection. 

Conclusions: The evidence for the advantage of suturing techniques over conventional packing in septoplasty is now robust, 
and the use of suturing techniques as a "rst line intervention is becoming advisable.
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Introduction
Septoplasty -one of the most common operations performed 
in otolaryngology- has continually evolved from ancient times, 
and nasal packing has been considered to be a fundamental 
step of the surgery in di#erent techniques (1). 
The use of postoperative packing has been proposed to 
minimize postoperative complications such as haemorrhage, 
mucosal adhesions, and septal haematoma. Additionally, 
postoperative packing is believed to stabilize the remaining 
cartilaginous septum and minimize the persistence or recur-
rence of septal deviation.
Despite these theoretical advantages, evidence to support 

the use of postoperative packing is lacking. Moreover, nasal 
packing is not an innocuous procedure. The most common 
morbidity associated with packing is postoperative pain (2-4). 
Additional potential complications include the worsening 
of sleep-disordered breathing and postoperative infection, 
including toxic shock syndrome resulting from postseptoplasty 
packing (5). Therefore, the use of nasal packing is associated 
with several risks that should question the routine application 
of this procedure, given the lack of "rm evidence to support its 
e!cacy (1). Intranasal (septal) splints have been used as an al-
ternative to nasal packing to prevent intranasal adhesions and 
maintain septal stability, but similar to nasal packing, septal 
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splints have indicated morbidity (1). 

To overcome these issues, many surgeons use suturing tech-
niques to obviate the need for packing after surgery (6). Several 
suturing techniques have been described to approximate the 
mucosal $aps after septal procedures to reduce the compli-
cation rate (7). In 1984, Sessions et al., (6) reported continuous 
suture quilting using 4.0 plain catgut on a small cutting needle 
to approximate the mucosal $aps. A similar technique using a 
curved needle was described by Lee et al. (7). These techniques 
also help to close mucosal tears and support the remaining 
cartilage (8). 

Although current world literature indicates that packing 
should be avoided, to our knowledge, no meta-analysis study 
has been conducted to support this recommendation.
Therefore, the present study aimed to systematically review 
the evidence to answer key clinical questions on the e!cacy 
and safety of trans-septal suturing techniques after septo-
plasty. 

Methods
Study design
A systematic review and meta-analysis of randomized control-
led trials (RCTs) focusing on the e!cacy and safety of sutu-
ring techniques following septoplasty was undertaken. The 
methodological approach included the de"nition of search 
strategies, quality assessment of the studies, data abstraction, 
and statistical data analysis (9). 

Search strategy
Our primary method to locate potentially eligible studies 
involved a computerized literature search of the MEDLINE da-
tabase from inception to January 2012 -without any restriction 
on the language of publication- using the following search 
keywords and MeSH terms: (septoplasty, nasal surgery, or sep-
tal surgery); (packing, suture technique, or quilting technique); 
and (clinical and trial, clinical trials, clinical trial, random*, or 
random allocation). Literature searches were also undertaken 
using the same search keywords in the following databases: 
the Cochrane collaboration, SCOPUS, and ProQuest Dissertati-
ons & Thesis Database. 
While de"ning all search strategies, we assigned priority to 
formats with higher sensitivity to increase the probability of 
identifying all relevant articles.
We also reviewed the references of all relevant articles and 
review articles, hand-searched abstracts, and conference pro-
ceedings of recent relevant congresses and scienti"c forums 
from 2005 to 2011, and contacted experts working in this "eld.

Study quality assessment and data abstraction
In the "rst phase of selection, the titles and abstracts of the 
retrieved studies were screened for relevance by 2 reviewers. In 

the second phase, 2 reviewers (VC and HS) independently ana-
lysed the full text of articles that were identi"ed as potentially 
relevant. All disagreements were settled by consensus. Data 
abstraction for quality assessment and pooled analysis were 
performed independently using a previously speci"ed standar-
dized form. The quality assessment considered 2 types of 
study quality criteria: general and speci"c. The general quality 
criteria included methodological and reporting characteristics 
of RCTs generally accepted as appropriate to evaluate this type 
of study. The speci"c quality criteria included characteristics 
speci"cally relevant to RCTs studying the e!cacy and safety of 
suturing techniques following septoplasty. The primary out-
come measures included patient-reported pain and postopera-
tive haemorrhage. The secondary outcome measures included 
all other complications described in the included studies, with 
supporting evidence from at least 3 studies. 

Statistical analysis
For the pooled assessment of results, we used the Der-Simo-
nian and Laird method for the estimation of random e#ects. 
We used the risk di#erence (absolute risk reduction) as the 
scale to measure e!cacy and side e#ects because clinicians 
"nd it to be a more intuitive and interpretable metric, as it 
measures the absolute di#erence between outcome risks in 
both groups, rather than odds ratios or relative risks, which 
many clinicians and patients "nd to be di!cult to understand 
(10,11). The heterogeneity of the treatment e#ects was assessed 
by the graphical inspection of forest plots and the formal use 
of the Q statistic (p ≤ 0.1) and I2 statistic to estimate inconsis-
tency among the study results. Potential publication bias was 
assessed by a visual analysis of the funnel plots, which permits 
the evaluation of publication bias by presenting the study’s 
risk di#erence plotted as a function of its standard error, and 
then formally checked by the rank correlation test of Begg (12). 
The data processing and statistical analysis were performed 
using the Cochrane Collaboration’s Review Manager Software 
version 4.2 and RevMan Analyses software version 1.0.

Results
Search and study selection
All database searches were performed in January 2012. A $ow 
chart of the process involved in study identi"cation and inclu-
sion/exclusion is shown in Figure 1. 

In total, 194 articles were identi"ed using the search strategy 
and sources listed. After the titles and abstracts were screened 
for relevance, 174 articles were excluded (the reasons for exclu-
sion are presented in Figure 1). The remaining 20 articles were 
retrieved for a more detailed full-text evaluation, and 13 were 
excluded for the following reasons: 10 studies (2,13-21) analysed 
di#erent interventions or di#erent outcomes, and 3 studies 
were not randomized trials (22-24). One study (25) was included 
after a hand search of the references of the included studies. A 
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"nal selection of 8 studies was included in the review (3,25-32). 

Methodological quality of included studies
The study quality assessment considered 2 types of criteria: 
general and speci"c. The general quality criteria are presented 
in Table 1. The studies had generally small sample sizes (mean, 
108 patients; range, 48 - 200 patients); the total number of 
patients included was 869. All of the included studies were 
of generally low quality, and most of them did not provide 
su!cient detail on the randomization concealment and did 
not correctly specify the selection criteria. Three (3,26,30) out of 
8 studies did not report an intention-to-treat analysis. None 
of the studies reported or commented on blinding strategies. 
Most of the studies reported on strategies for standardization 
of co-interventions and had complete follow-up details for 
all participants. None of the studies included su!cient detail 
on the objective criteria for outcome de"nition. The speci"c 
quality criteria are presented in Table 2. All operations were 
performed under general anesthesia, and the septoplasty was 
performed by a standard hemitrans"xation incision with little 
variation across the included studies. One study (28) included 
septoplasty by an external approach to perform a concomitant 
rhinoplasty. The inclusion and exclusion criteria had some 
variability, with some studies including many selected groups 
of patients and others including a wider range of patients. 

Some di#erences were also found among the studies regar-
ding the packing material: 4 studies used gauze impregnated 
by antibiotics or Vaseline (3,26,28,31) , 1 study used Merocel® (25), 1 
study used a preformed Netcell® tampon (32), and 1 study used 
a silicon septal splint pack (31). Only 1 study did not provide suf-
"cient detail on the type of packing (30). Some variations were 
also found among the suturing techniques, depending on the 
amount of cartilage removed in each case, but most of the 
included studies used a horizontal trans-septal suture techni-
que to approximate the subperichondrial $aps at the end of 
surgery. The follow-up period varied between 7 days and 32 
months, and most of studies evaluated pain between 24 to 48 
hours after surgery.

Primary outcome measures
Pain
All the included trials evaluated postoperative pain/discomfort 
after septoplasty. However, there was a substantial variation in 
the outcome de"nition among the studies included (Table 3). 
We therefore did not report the pooled result. Although there 
was substantial heterogeneity in the criteria for pain, all the 
included studies reported less pain/discomfort in the non-
packing group. 

Figure 1. Flow diagram of study identification and selection. 
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Postoperative haemorrhage
Four trials (3,25,27,28) contained data regarding major postope-
rative haemorrhage for the non-packing and conventional 
packing groups (Figure 2). The pooled analysis of random 
e#ects showed a statistically non-signi"cant 1% risk reduction 
in postoperative haemorrhage for the packing group (95% 
CI, -1% to 4%; p = 0.28). Non-signi"cant heterogeneity was 
found in the pooled analysis of postoperative haemorrhage 
(Cochran’s Q chi-square test, p = 0.35; I2 = 10%), and all studies 
but one showed risk reduction for the packing group.

Secondary outcome measures
Headache
Three trials (27,30,32) contained data regarding postoperative 
headache for the non-packing and conventional packing 
groups (Figure 3). The pooled analysis of random e#ects 
showed a statistically signi"cant 57% risk reduction in posto-
perative headache for the non-packing group (95% CI, - 72% 
to 43%; p < 0.01). Borderline signi"cant heterogeneity was 
found in the pooled analysis of postoperative haemorrhage 
(Cochran’s Q chi-square test, p = 0.09; I2 = 59%), and all studies 
showed risk reduction for the non-packing group.

Septal haematoma
Four trials (25-28) contained data regarding postoperative septal 
haematoma for the non-packing and conventional packing 
groups (Figure 3). The pooled analysis of random e#ects 
showed a statistically non-signi"cant 0% risk reduction in 
postoperative septal haematoma (95% CI, - 2% to 3%; p = 
0.89). Non-signi"cant heterogeneity was found in the pooled 
analysis (Cochran’s Q chi-square test, p = 0.23; I2 = 30%).

Adhesions
Five trials (3,26-28,31) contained data regarding the postoperative 
adhesions of the mucosa for the non-packing and conventio-
nal packing groups (Figure 3). The pooled analysis of random 

e#ects showed a statistically non-signi"cant 3% risk reduction 
in the postoperative adhesions for non-packing group (95% 
CI, - 10% to 3%; p = 0.3). Signi"cant heterogeneity was found 
in the pooled analysis (Cochran’s Q chi-square test, p = 0.02; I2 
= 65%), and all studies but one showed risk reduction for the 
non-packing group.

Local infection
Four trials (25-27,31) contained data regarding postoperative local 
infection for both non-packing and conventional packing 
group. The random e#ects pooled analysis showed a statisti-
cally non-signi"cant 4% risk reduction in postoperative local 
infection for non-packing group (95%CI, - 10% to 3%; p = 0.27). 
Signi"cant heterogeneity was found in the pooled analysis 
(Cochran’s Q chi-square test, p < 0.01; I2 = 83%), but all studies 
showed risk reduction for the non-packing group.

Septal perforation
Five trials (25,26,28,30,31) contained data regarding postoperative 
septal perforation for the non-packing and conventional 
packing groups (Figure 3). The pooled analysis of random ef-
fects showed a statistically non-signi"cant 1% risk reduction 
in postoperative septal perforation for the non-packing group 
(95%CI, - 3% to 1%; p = 0.36). Non-signi"cant heterogeneity 
was found in the pooled analysis (Cochran’s Q chi-square test, 
p = 0.99; I2 = 0%).

Publication bias
Funnel plots are presented in Figure 4. Although separate 
analyses for all outcomes and comparisons were performed, 
we only present here the analysis of potential publication bias 
for the postoperative haemorrhage because the results for 
other outcomes are very similar. For the postoperative haemor-
rhage outcome, the funnel plot is approximately asymmetrical, 
which indicates a lack of small studies with e#ects favoring 
the packing group. The rank correlation test of Begg gives a 

Figure 2. Results and pooled analysis of absolute risks differences for the primary outcome postoperative haemorrhage. CI = Confidence Interval
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Figure 3. Results and pooled analysis of absolute risks differences for the secondary outcomes a) headache, b)  septal haematoma, c)  adhesions, d) 

local infection, e)septal perforation in trials comparing non-packing versus packing group in patients submitted to septoplasty.

CI = Confidence Interval
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non-signi"cant result (p = 0.325); therefore, the absence of 
publication bias cannot be rejected.

Discussion
Most surgeons still routinely use nasal packing after septoplas-
ty. The reasons for packing include haemostasis, the preven-
tion of septal haematoma, increased mucoperichondrial $ap 
apposition, the closure of dead space, and the prevention of 
the displacement of replaced cartilage (22). Nasal packing is not 
an innocuous procedure, and it may lead to several complica-
tions. The main disadvantage of packing is patient discomfort 
and the need for hospital stay (22). Nasal packing has been 
reported as the leading cause of early postoperative pain (33), 
and the removal of the packs is the most painful event in the 
postoperative period (2,4). 
Others complications have been related to pack insertion, in-
cluding vasovagal attack, cardiovascular collapse, hypovolemic 
shock, and nasovagal re$ex, as well as trauma to the columella, 
nasal mucosa, and soft palate (16). Complications related to 
maintaining the pack include hypoxia and hypoxemia, which 
may lead to myocardial infarcts and cerebrovascular accidents, 
dysphagia, obstructive sleep apnea (OSA), vestibulitis or sinu-
sitis, toxic shock syndrome, Eustachian tube obstruction/Toyn-
bee phenomenon that may lead to otitis media with e#usion, 
acute otitis media, and hemotympanum (16). Late complications 
include adhesions, septal perforations, velopharyngeal incom-
petence or stenosis, and pack granuloma (16). 

In an attempt to overcome some of these drawbacks, Lee et al., 
(7) reported forms of continuous septal suturing in the 1980s. 

A similar technique of septal suturing after nasal septoplasty 
without nasal packing was used in 226 consecutive surgical 
procedures and reviewed retrospectively by Lemmens et al., (10) 
who found that the septal suturing technique was a valid alter-
native to intranasal packing following septal surgery. However, 
there was no control group to support the results. 

Several RCTs comparing suturing techniques and conventional 
packing have subsequently been published, and the role of 
this alternative is becoming more clearly de"ned. Gunaydin et 
al., (25) indicated that the arousal of the patient from anesthesia 
was easier and faster, and post-anesthesia follow-up durations 
and postoperative recovery times were shorter with the trans-
septal suturing technique.    

The present meta-analysis focused on important, unresolved 
clinical questions on the e!cacy and safety of this technique 
that could delaying its adoption by most centers.
First, the meta-analysis shows that in patients submitted to 
septoplasty without packing, the postoperative pain signi"-
cantly decreases when compared with patients submitted to 
septoplasty with conventional postoperative packing. Packing 
and non-packing appear to be equivalent with regard to post-
operative haemorrhage risk. 
Second, our analysis of the secondary outcomes showed that 
although some caution is still necessary, there is no evidence 
for increased risk of adhesions, septal haematoma, septal per-
foration, or local infection in either of these groups. In contrast, 
our study found a higher risk of postoperative headache in the 
packing group. 

Figure 4. Funnel plot with effect measure (risk difference (RD)) as a function of its standard error (SE) for the 

outcome postoperative haemorrhage. 
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Although our conclusions appear to be robust and well sup-
ported by the evidence, this meta-analysis has some limi-
tations. We found important clinical di#erences among the 

studies included in the analysis. The patients selected may not 
be completely comparable among the studies. Speci"cally, 
we found relevant di#erences related to the inclusion and ex-

Table 1. General characteristics and general quality criteria of randomized trials included in the study a Classified as: adequate, inadequate or uncer-

tain. B Classified as: yes, if inclusion and exclusion criteria for participants are adequately reported; no, if selection criteria are not reported. C Classified 

as: yes, for articles that implemented blinding at any level; no, for articles reporting not being able to implement blinding of interventions at any 

level; not reported (NR), for articles that do not make any mention to blinding. D Classified as: yes, if there was an attempt to standardize treatment 

and care besides the assigned interventions; no, if no attempt to standardize was applied; uncertain, if it was not clearly reported. E Classified as: 

adequate; inadequate; uncertain. F Classified as: yes; no; not reported (NR). G Classified as: adequate if objective criteria for outcomes were defined; 

inadequate if the criteria were not defined; and uncertain if criteria application was uncertain (for example, depending on attending physician). N.R. = 

Not reported

Au
th

or
, Y

ea
r, 

(R
ef

er
en

ce
)

Co
un

tr
y

Sa
m

pl
e 

 si
ze

In
te

rv
en

tio
ns

O
ut

co
m

es
 a

na
ly

ze
d

Ra
nd

om
iz

at
io

n 
as

si
gn

m
en

t c
on

ce
al

m
en

t

O
bj

ec
tiv

e 
se

le
ct

io
n 

cr
ite

ri
a

Bl
in

di
ng

 c

St
an

da
rd

iz
at

io
n 

of
 co

-in
te

rv
en

tio
ns

 d

In
te

nt
io

n 
to

 tr
ea

t a
na

ly
si

s e

Co
m

pl
et

e 
fo

llo
w

-u
p 

de
ta

ils
 f

O
ut

co
m

e 
de

fin
iti

on
 g

Ardehali 
et al., 
2009 (26)

Iran 114 Packing 
vs. non-
packing

Pain (VAS of 1 to 10); Postop-
erative septal haematoma; septal 
perforation; residual deviation and 
mucosal adhesion

Adequate No N.R. Yes No Yes Uncertain

Awan et al., 
2008 (27)

Pakistan 88 Packing  
vs. non-
packing

Pain (VAS of 1 to 10); Headache; 
epiphora; dysphagia; sleep 
disturbance; bleeding; septal 
haematoma; adhesion formation 
and infection

Adequate Yes N.R. Yes Yes Yes Uncertain

Günaydin 
et al., 
2011 (25) 

Turkey 200 Packing  
vs. Non-
Packing

Pain (VAS of 1 to 4); Bleeding; Sep-
tal Haematoma; Septal Perfora-
tion, Infection; Anaesthesiological 
parameters

Uncertain Yes N.R. Yes Yes Yes Uncertain

Korkut et 
al., 
2010 (32)

Turkey 64 Packing 
vs. Non-
Packing

Pain/discomfort; Headache; 
Discomfort swallowing; Dry 
mouth; Disturbed sleep; Increased 
lacrimation

Uncertain No N.R. Yes Yes Yes Uncertain

Kula et al., 
2010 (31) 

Turkey 48 Packing 
vs. Non-
Packing

Mucociliary clearance function; 
bleeding; Adhesion; septal perfo-
ration, Infection

Uncertain Yes N.R. Yes Yes Yes Uncertain

Naghibza-
deh et al., 
2011 (28)

Iran 145 Packing 
vs. Non-
packing

Pain; postoperative haemorrhage; 
toxic shock syndrome; septal 
haematoma; dangerous fungal 
infection; septal deviation; septal 
perforation; mucosal adhesions

Uncertain Yes N.R. Yes Yes Yes Uncertain

Nunez et 
al., 
1991 (3)

UK 59 Packing  
vs. Non-
packing

Pain (VAS of 1 to 10); bleeding, 
adhesions, crust, improvement in 
nasal obstruction

Uncertain No N.R. Un-
cer-
tain

No Yes Uncertain

Walikar et 
al., 
2011 (30) 

India 151 Packing 
vs. Non-
Packing

Pain, headache, discomfort, septal 
perforation

Uncertain No N.R. Un-
cer-
tain

No No Uncertain
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Ardehali 
et al., 
2009 (26)

Patients 
with septal 
deviation and 
ensuing nasal 
obstruction

Patients who did not attend postop-
erative follow-up

Septoplasty using the 
submucosal approach 
with hemitransfixion 
incision

tetracycline-
soaked mesh

trans-septal 
sutures

12 
months

Awan et al., 
2008 (27)

Patients over 
15 years old 
admitted for 
septal surgery

History of cardiopulmonary disease, 
diabetes, anticoagulation or bleeding 
disorder, and revision surgery on the 
nose

Septoplasty using the 
submucosal approach 
with hemitransfixion 
incision

with glove 
finger packs 
lubricated 
with petro-
leum-based 
antibiotic 
ointment

septal 
quilting 
sutures

7 days

Günaydin 
et al., 
2011 (25) 

N.R. Turbinate or paranasal sinus pathology 
or systemic disorders

Septoplasty using the 
submucosal approach 
with hemitransfixion 
incision

Merocel® na-
sal dressing

2-4 trans-
septal 
sutures

5.25 
months 
(mean)

Korkut et 
al., 
2010 (32)

Septal 
deviation that 
led to airway 
obstruction

N.R. Septoplasty using the 
submucosal approach 
with hemitransfixion 
incision

preformed 
tampon 
Netcell®

trans-septal 
sutures

3 
months

Kula et al., 
2010 (31) 

Symptomatic 
nasal septal 
deviation 
diagnosed by 
endoscopy 
and acoustic 
rhinometry

Nasal polyp, diabetes mellitus, allergic 
rhinitis and history of nasal surgery

Septoplasty using the 
submucosal approach 
with hemitransfixion 
incision

Group 1: fin-
gerstall filled 
with gauze 
and smeared 
with Vase-
line. Group 2: 
Silicon septal 
splint packs

hemostatic 
septal 
sutures

N.R.

Naghibza-
deh et al., 
2011 (28)

N.R. Patients more than 65 years old, 
patients suffering from diabetes, heart 
problems, hypertension, any kind of 
vasculitis, blood dyscrasia, history of 
nasal polyposis, drug abuse, history of 
overt nasal allergy, using hemodiluting 
drugs like aspirin, and patients with 
a history of previous septal and nasal 
turbinate surgery

Septoplasty using the 
submucosal approach 
with hemitransfixion 
incision in 138 cases. 
Septoplasty by external 
approach in 7 cases.

with 
tetracycline-
impregnated 
gauze

trans-septal 
sutures

3-32 
months

Nunez et 
al., 1991 (3)

Patients over 
18 years old 
admitted for 
septal surgery

N.R. Septoplasty using the 
submucosal approach 
with hemitransfixion 
incision

with Vaseline 
gauze pack-
ing

30 Dexon 
quilt suture 
of the 
septum

6 weeks

Walikar et 
al., 2011 (30) 

Anterior 
deviated nasal 
septum 

Posterior deviation of nasal septum, 
midfacial anomalies and patients with 
HIV

Septoplasty using the 
submucosal approach 
with hemitransfixion 
incision

N.R. Trans-septal 
sutures

N.R.

Table 2. Specific characteristics of randomized trials included in the study. 

N.R. = Not reported
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clusion criteria. For instance, Naghibzadeh et al., (28) described 
extensive exclusion criteria but did not include any information 
on the inclusion criteria; in contrast, Nunez et al., (28) and Korkut 
et al., (32) did not describe any exclusion factors. However, the 
di#erences related to recruitment among the studies included 
in this meta-analysis do not seem to account for the di#erences 
in the results.

Some of the studies included had severe methodological limi-
tations. When analysing the comparison between the packing 
and non-packing group, some concern may be raised about 
the randomization procedures. In fact, only 2 studies (26,27) des-
cribed the randomization that was performed. The remaining 
studies did not provide any information on the randomization 
process, and none of the studies reported or commented on 
blinding strategies.
Important heterogeneity was also found in relation to the 
outcome de"nitions. For example, the criteria and time frame 
used in the de"nition of postoperative pain varied among the 
studies. Moreover, some studies did not provide any criteria 
for the measurement of such outcomes. Similarly, none of the 
studies study clearly described how to de"ne the remaining 
outcomes; it is therefore unclear whether substantial variation 
was present among the studies regarding the explicit criteria 
for the de"nition of these outcomes. However, substantial 
variation in the implicit threshold could be expected among 
the studies, as the test results (presence or absence of outco-
mes) depend on the perceptions, interpretation, and judgment 
of the observers. The creation of consensus guidelines for 

outcome de"nitions for this type of study would be useful to 
promote further rigorous research and would support future 
systematic reviewers. 
Minor di#erences were also found in the technical speci"ca-
tions of the suturing technique. Although horizontal trans-
septal sutures were the main technique used in some studies, 
variations of this technique were used in other studies. Seven 
septoplasties were performed by external approach for septo-
rhinoplasty, but no di#erence in the outcomes was described 
by the authors (28). However, it seems unlikely that these techni-
cal adjustments had a major impact on the outcomes. 

Finally, a search for a potential publication bias was performed 
using funnel plots and the rank correlation test of Begg. Using 
these methods, it is not possible to rule out the possibility of 
publication bias in our meta-analysis. We found some evidence 
to indicate that smaller studies are more likely to be published 
if they have larger e#ects and some evidence of a publication 
bias favoring the publication of studies with positive results 
for non-packing when compared with conventional packing. 
However, we should consider that the rank correlation test 
of Begg has a low power. It is also important to emphasize 
that the asymmetry found in funnel plots could be related to 
several other sources of bias and is not necessarily evidence of 
publication bias.

Conclusion
The evidence for the advantage of suturing techniques over 
conventional packing in septoplasty is now robust, and the use 

Author, Year, (Reference) Pain evaluation Packing group Non-Packing group

Ardehali et al., 2009 (26) Pain evaluated on the first postop-
erative day, through VAS of 1 to 10

5 2.1

Awan et al., 2008 (27) Pain evaluated on the first postop-
erative day, through VAS of 1 to 10

7.32 1.57

Günaydin et al., 2011 (25) Pain evaluated on the first postop-
erative day, through VAS of 1 to 4

2.36 0.95

Korkut et al., 2010 (32) N.R.

Kula et al., 2010 (31) N.R.

Naghibzadeh et al., 2011 (28) Pain evaluated through number of 
patients suffering of severe pain 
feeling

77/77 2/68

Nunez et al., 1991 (3) Pain evaluated on the first postop-
erative day, through VAS of 1 to 10

4.11 2.92

Walikar et al., 2011 (30) Pain evaluated through number of 
patients suffering of postoperative 
pain/discomfort

61/77 19/74

Results

“Significantly less in the group with trans-septal suturing 
compared to the group with nasal packing”

“pain was more common with nasal packing”

Table 3. Results of postoperative pain/discomfort among included studies.

N.R. = Not reported
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of suturing techniques as a "rst line intervention is becoming 
advisable. Although the consensus in current world literature 
is that packing should be avoided, non-packing alternatives 
such as postoperative suturing techniques are still underused 
in many ENT centers, partly because the clinical questions 
that we address in this meta-analysis had not been answered. 
Suturing technique and conventional packing showed similar 
risk for postoperative haemorrhage, septal perforation, septal 
haematoma, mucosal adhesions, and local infection. However, 
suturing indicated a signi"cant decrease in the postoperative 
pain and headache; therefore, it can be considered as the pre-
ferred packing intervention in septoplasty. 
Finally, we consider that it is important for researchers in this

"eld to create consensus guidelines for methods of reporting 
and de"ning populations, interventions, and outcome measu-
res. The evidence presented here suggests that further research 
should be performed to compare suturing methods with con-
ventional packing in septoplasty, using a robust methodologi-
cal approach to create RCTs with higher quality. Research in the 
future should also concentrate on the de"nition of subgroups 
of patients for whom conventional packing could eventually be 
advantageous over suturing.
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