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Effects of Silicone Nasal Septal Splints and a Polyvinyl 
Alcohol Sponge After Septoplasty on Postoperative 
Pain and Pain During Pack Removal
Silikon Nazal Septal Splint ve Polivinilalkol Tamponların Septoplasti 
Sonrası ve Bunların Çıkarılması Sırasında Ağrıya Olan Etkileri
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ÖZ

Amaç: Septoplasti sonrası Silikon nazal septal splintlerle polivi-
nilalkol nazal tamponların hasta rahatlığı (tampon konurken ve 
çıkarılırken) ve post-op komplikasyon açısından karşılaştırılması.
Yöntemler: Bu çalışma septal deviasyon nedeniyle septoplasti 
operasyonu geçiren 169 hastayı içermektedir.Hastalar iki gruba 
ayrıldı.Grup A: Septoplasti operasyonu geçiren ve silikon nazal 
septal splint konan 90 hastayı içerirken grup B septoplasti ope-
rasyonu geçiren ve polivinilalkol tampon konan 76 hastayı içeri-
yordu.tamponlar post-op 2. günde alındı ve vizuel analog skala 
(VAS) kullanılarak hastaların ağrı seviyesi kaydedildi.
Bulgular: Ortalama yaş  Grup A ve Grup B sırasıyla 29,77 yıl 
(19-74) ve 23,77 yıl (21-37) idi ve  ortalama yaş açısından iki 
grup benzerdi (p>0,05). Grup B ile karşılaştırıldığında post-op 
1., 2.,4., 8., 12., 24., 48. ve 72. saatlerde Grup A’daVAS skorla-
ması önemli ölçüde düşüktü (p<0,0001). Silikon nazal splint’e 
göre polivinilalkol tamponun çıkarılması sırasındaki ağrı seviyesi 
çok daha yüksekti(ortalama ağrı skorları 3,57 vs 1,99 p<0,05).
Sonuç: Biz havayollu intranasal septal splintlerin post-op komp-
likasyonlara yol açmadan hastada tampon alınması sırasında 
daha az ağrı oluşturduğu sonucuna ulaştık ve septoplasti sonrası 
polivinilalkol tamponlara alternatif olarak etkili bir şekilde kulla-
nılabilir olduğu kanaatindeyiz.
Anahtar Kelimeler: Septum cerrahisi, burun tamponu,burun 
tamponu çıkarılması, silikon burun tamponu, polivinil alkol 
tampon, ağrı

ABSTRACT

Objective: To compare silicone nasal septal splints with integral 
airway and a polyvinyl alcohol (PVA) sponge after septoplasty in 
terms of patient comfort (both with the pack in place and during 
removal) and postoperative complications.
Methods: This study involved 169 patients who underwent sep-
toplasty without additional nasal procedures due to nasal septal 
deviation. They were allocated into two groups. Group A com-
prised 90 patients who underwent septoplasty and who were 
packed with silicone nasal septal splints. Group B comprised 76 
patients who underwent septoplasty and who were packed with 
a PVA sponge. They were removed on the second postoperative 
day. Patients were asked to record pain levels using a visual ana-
log scale (VAS).
Results: The patients in the groups had similar mean ages: 29.77 
years (range, 19-74 years) and 23.77 years (range, 21–37 years) 
in Group A and Group B, respectively (p>0.05). VAS scores were 
significantly lower in Group A than in Group B at the 1st, 2nd, 
4th, 8th, 12th, 24th, 48th, and 72nd postoperative hours (p<0.0001). 
There were significantly higher pain levels associated with PVA 
sponge pack removal than with silicone nasal septum splint re-
moval (average pain scores: 3.57 vs. 1.99, respectively; p<0.05).
Conclusion: Intranasal septal splints with integral airway result 
in less postoperative pain during removal without increasing 
postoperative complications; thus, they can be used as an effec-
tive alternative to PVA sponge packing after septoplasty.
Keywords: Septal surgery, nasal pack, nasal pack removal, sili-
cone nasal splint, polyvinyl alcohol sponge, pain
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Introduction 

Nasal septal surgery is one of the most frequently performed operations in otorhinolaryngology clinics (1, 2). Nasal pack-
ing is one of the effective tools for septal support and avoiding adhesion after septal surgery. In recent years in particular, 
silicone nasal septal splints with integral airway have been used to reduce pain and increase patient comfort postoperatively 
(3-5). The usage of nasal packing after septoplasty may rarely cause life-threatening complications (6-8), but nasal packing 
also prevents some complication such as adhesion formation, bleeding, hematoma, and septal perforation (3, 9, 10). These 
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complications may be minimized by using nasal packing after 
surgery and during postoperative care and choosing the best 
nasal packing option (6, 7). During or after septal operations, 
effective postoperative pain control is essential because pain 
may decrease the quality of life. The most common morbidity 
associated with packing is postoperative pain and pain during 
its removal (2-5, 9-11). Patients usually feel anxious about 
pain before surgery.

Postoperatively nasal packing materials, such as vaseline 
gauze, glove fingers, Oxycel (Woundcare Ltd., Manchester, 
UK), Gelfoam (Pharmacia & Upjohn, Michigan, USA), 
Merocel (Medtronic, Connecticut, USA), silastic sheets, fi-
brin glue, synthetic polyurethane foam, Rapid Rhino (Smith 
& Nephew Inc., Austin, USA), and silicone intranasal splints, 
are used (2-7, 10-12).

Suture techniques are applied without using nasal packing (2, 
9, 10, 13, 14). Worldwide, the type of nasal packing material 
to be used after septoplasty is unclear. Though the use of nasal 
splints in recent years has increased, comparative studies on 
them are not sufficient.

We aimed to evaluate silicone nasal septal splints with inte-
gral airway and the polyvinyl alcohol (PVA) sponge Merocel 
(Medtronic, Connecticut, USA) after septoplasty with regard 
to patient’s pain both with the pack in place and during re-
moval as well as postoperative complications.

Methods

This study involved 169 patients who underwent only sep-
toplasty due to nasal septal deviation between July 2011 and 
March 2013. The study protocol was approved by Gülhane 
Military Medical Academy, Medical Faculty and Hospital 
Ethics Committee (05/07/2011-176). All patients were in-
formed on surgical risks, possible complications related to 
the operation, and the research protocol before they signed 
the informed consent form. All patients were older than 18 
years. Exclusion criteria were as follows: immunodeficiency or 
any sign of infection at the time of operation previous history 
of any type of nasal surgery, and presence of nasal polyps or 
chronic sinusitis. Patient selection for surgery was based on 
the clinical history, rhinology examination results, and nasal 
endoscopy findings. Preoperative laboratory evaluations in-
cluded complete blood count, thrombin time, prothrombin 
time, and thromboplastin time. 

Subjects
The patients were divided into two groups: 

Group A comprised 90 patients who underwent septoplasty 
and who were packed with mupirocin cream (Bactroban 2% 
cram, Glaxo Smith Kline, Istanbul, Turkey)-soaked silicone 
nasal septal splints with integral airway (DOYLE splint; Bos-
ton Medical Products, MA, USA) in both nasal cavities. It 
was removed on the second postoperative day.

Group B comprised 76 patients who underwent septoplas-
ty and who were packed with mupirocin cream (Bactroban 
2% cream; GlaxoSmithKline, Istanbul, Turkey)-soaked PVA 
sponge Merocel (Medtronic, Connecticut, USA) with inte-
gral airway in both nasal cavities. It was removed on the sec-
ond postoperative day.

Surgical procedure
All septoplasty procedures were performed under general 
anesthesia. They were conducted using a headlight. At the 
beginning of anesthesia, 20 mg/mL of lidocaine hydro-
chloride and 0.0125 mg/mL of epinephrine hydrochloride 
(JETOKAİNE 2 ML; Adeka, Istanbul, Turkey) were admin-
istered to all patients to aid homeostasis. A local anesthetic 
agent was infiltrated into the nasal septum bilaterally in the 
submucoperichondrial-subperiosteal plane. A hemitransfix-
ion incision was made in all patients. Deviated osteochon-
dral parts were removed, reshaped, and placed back again. 
All incisions were sutured using 3/0 polyglytone (Capros-
ynTM; Medtronic, Connecticut, USA) Both materials were 
packed in both nasal cavities. The patients were blinded 
to the type of packs used; however, the surgeons were not 
blinded.

All patients were given 1 g of intravenous cefazolin. Postop-
eratively, patients were given 500 mg of paracetamol three 
times a day orally.

Pain measurement
No other perioperative analgesic medication was used. To de-
termine the level of postoperative pain, a continuous 10-cm 
visual analog scale (VAS) was used, with “0” indicating no 
pain and “10” indicating the most severe pain. Patients were 
asked to mark the severity of their pain on the scale at pre-
defined time points [at the 1st, 2nd, 4th, 8th, 12th, 24th, 48th, and 
72nd postoperative hours and at the removal time (48th hour)], 
and scores were measured and recorded in millimeters.

Patients were given 500 mg of paracetamol three times a day. 
The prescriber was blinded to the type of nasal packs used. 
Postoperative complications were recorded in both groups. 
All patients were followed up until the 20th postoperative day.

Statistical analysis
Raw data obtained from the questionnaire with applica-
tion data were used to be converted and analyzed with the 
statistical software program IBM Statistical Package for So-
cial Sciences (IBM SPSS Statistics; Armonk, NY, USA) for 
Windows 20.0. Descriptive statistical analysis was perform-
ing using the mean (X

–
), standard deviation, minimum, fre-

quency, and percentage. Research data were examined with 
the Kolmogorov-Smirnov test and graphical representation. 
Quantitative data  were analyzed used Mann-Whitney U Test 
and independent sample t test.The paired sample t test and 
Wilcoxon test were used to analyze repeated measures.Results 
were evaluated in terms of 95% confidence interval and sig-
nificance of p<0.05.
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Results

The silicone nasal splint group (Group A) included 90 pa-
tients and the sponge pack group (Group B) included 79 
patients. Data of all patients were included in the statistical 
analysis. The patients in the groups had similar mean ages: 
29.77 years (range, 19-74 years) and 23.77 years (range, 21-
37 years) in Group A and Group B, respectively (p>0.05). All 
patients were symptom-free at the follow-up visit on the 20th 
postoperative day.

VAS scores were significantly lower in Group A than in Group 
B at the 1st, 2nd, 4th, 8th, 12th, 24th, 48th, and 72nd postoperative 
hours (p<0.0001) (Figure 1). There were significantly higher 
pain levels associated with Merocel (Medtronic, Connecticut, 
USA) pack removal than with silicone nasal splint removal (av-
erage pain scores: 3.57 vs. 1.99, respectively; p<0.05) (Figure 2).

Hematoma was observed in three patients in Group A and 
two patients in Group B. Further, in Group B, purulent dis-
charge was observed in two patients. Hematoma was drained, 
and nasal packing was done for two additional days. Patients 
were treated with 1000 mg of amoxicillin two times a day 
orally for seven more days.

All patients recovered by the 14th day. There was no nausea 
and vomiting-related difference between the groups. None of 

the patients presented any complaints related to pain, nausea, 
or vomiting in the follow-up visit on the 14th day postopera-
tively. There was no fever in any of the patients. There was 
no statistically significant difference between the groups due 
to postoperative complications (p>0.05). No cardiovascular 
or neurological complications were observed in both groups.

Discussion

Nasal obstruction is a common problem and is usually treated 
with septoplasty (15). Septoplasty is one of the most common 
operation in the field of otolaryngology (1, 2). Pain persists 
after all surgeries, and it may lead to difficulties for patients 
trying to return to their routine lives. Many patients’ concerns 
about nasal packs used after septoplasty and pain during the 
removal of nasal packs (2, 9, 14). However, in recent years, 
new surgical procedures and materials render the postopera-
tive process more painless (9, 11, 13).

Nasal packing is used after septoplasty to control postop-
erative bleeding, fixate septal cartilage, and reduce adherent 
mucosa and septal hematoma (3-6). However, nasal packing 
leads to problems such as pain, mucosal damage, blockage of 
the Eustachian tube, infection, and dry mouth (2, 3, 9, 10, 
14). Serious problems such as toxic shock syndrome, cardiac 
arrhythmia, and even death have become very rare with the 
use of antibiotics and comfortable packs and with close moni-
toring (9).

Worldwide, many types of nasal packs have been used, but 
a group of physicians used septal suture techniques in their 
studies instead of packing after septoplasty (2-15). Therefore, 
there is no consensus on what type of nasal packs need to be 
used after septoplasty. In our clinic, we used both silicone na-
sal septal splints with integral airway and a PVA sponge with 
integral airway after septal surgery; in this study, we aimed 
to compare the pain levels 72 h after the operation and at 
the time of removing the nasal packs. The most disturbing 
complaints have been reported to be at the time of removing 
of the pack and the postoperative period. Unlike other stud-
ies, we also evaluated pain at the 72nd hour. The VAS scoring 
system was used for evaluating pain scores. This method has 
high sensitivity and is easy to use (11). Further, we evaluated 
both groups in terms of postoperative complications. We de-
termined no significant difference in complications between 
the two groups.

Merocel is one of the most commonly used and cost-effective 
nasal packs (3, 5, 9). However, because nasal packs adhere to 
the mucosa, bleeding and pain during the time of removal 
create difficulties (9, 13). Other materials have been used to 
minimize these disadvantages. Hesham et al. (12) conducted 
a study with Rapid Rhino and Merocel; they made compari-
sons in terms of pain and complications and found that Rapid 
Rhino is better in terms of relieving pain during removal and 
bleeding. Similarly, Series 500 nasal packs, synthetic polyure-
thane foam, gauze in glove finger, and FloSeal were found to 

Figure 1. Postoperative pain VAS scores in both groups

Figure 2. Pain VAS scores during pack removal
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be less painful than Merocel during the removal of nasal packs 
(5, 11, 16-18). Acioglu et al. (11) evaluated pain, nasal full-
ness, and bleeding potential associated with using four nasal 
packing materials (Merocel, Doyle Combo splint, Merocel 
clothed with glove finger, and vaseline gauze) and determined 
that Merocel had the highest pain potential during removal 
and the highest rate of bleeding following removal. In our 
study, we compared postoperative discomfort and pain scores 
between two nasal packing groups. Postoperative pain scores 
increased in group B (Merocel group), which was in agree-
ment with findings in the literature (11, 12). Similar to the 
above studies, in our study, we observed that group A (nasal 
splint group) was better than Merocel in terms of reducing 
postoperative pain scores and pain during removal.

Asaka et al. (3) compared silicone plates with sponge-like 
packing and found less postoperative pain scores in the sili-
cone plate group. Jung et al. (6) showed that silastic septal 
splints prevent postoperative adhesion and mucosal erosion 
and cause less discomfort in the early postoperative period; 
they also recommended the use of proper septal position-
ing. Aksoy et al. (7) used internal nasal splints in their study; 
they compared postoperative early and late bleeding, septal 
hematoma, and adherent mucosa formation and found that 
complication rates do not significantly differ according to the 
splint removal time. The patients  whose splints were removed 
at the first and fifth postoperative days had similar complica-
tion rates in the study of Aksoy et al. (7). Lubianca-Neto et 
al. (19) evaluated the rates of hemorrhagic complications after 
nasal pack removal when left for 24 and 48 h. In their studies, 
the rate of postoperative complications did not differ accord-
ing to the time of nasal packing. As emphasized in the litera-
ture above, we removed both the PVA sponge Merocel with 
integral airway and silicone nasal septal splints with integral 
airway on the second postoperative day.

Yilmaz et al. (8) determined that silicone nasal splints cause 
less Eustachian tube dysfunction. Septal suture is recom-
mended as an alternative to packing. There are literatures 
reports that septal sutures is better in terms of postopera-
tive pain and complications and that there is no need to 
use splints (2, 9, 10, 13, 14, 20-23). Some of these studies 
have been conducted before the 2000s; today, thin, flexible, 
integral airway, and comfortable silicone splints are used. 
In addition, Kula et al. (24) found that that nasal packs 
did not affect mucociliary clearance. Özkırış et al. (14) 
compared trans-septal suturing, nasal splints, and Merocel 
(Medtronic, Connecticut, USA) and found lesser postop-
erative pain in the trans-septal suturing group than in the 
other groups; however, the surgery time was found to be 
longer in the trans-septal suturing group than in the other 
groups. There is a lack of consensus regarding the timing 
of nasal pack removal after septoplasty. Another group that 
had nasal packing removed the fifth day after the operation 
may be created to determine the effect of the duration of 
using the nasal packing on pain. Our study shows that nasal 

splints was better than the PVA sponge in terms of patient 
comfort. Therefore, silicone nasal splints can be selected for 
routine use for patient comfort in septal surgery.

Conclusion

Nasal packing is used for the reduction of postoperative com-
plications and septal stabilization. After septal surgery, there 
is no consensus on the methods or the ideal pack to be used. 
We conclude that intranasal septal splints with integral airway 
result in less postoperative pain during removal without in-
creasing postoperative complications; thus, they can be used 
as an effective alternative to the PVA sponge (Merocel) pack-
ing after septoplasty.
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