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Abstract

Objective: It is known that the use of nasal packing has 
many disadvantages. The aim of this study was to 
investigate the effects of short-term nasal obstruction 
due to nasal packing on cognitive functions.

Methods: The study group consisted of 40 patients who 
had nasal congestion due to unilateral nasal septal devi-
ation and for whom septoplasty was planned with a mer-
ocel pack to be used as a nasal pack at the end of surgery. 
All surgeries were performed under local anesthesia us-
ing 10 cc of jetocaine ampoule. Brief Symptom Inventory 
Test (BSI), Visual Analog Scale (VAS), Serial Digit Learning 
Test (SDL), Stroop Test, Visual Aural Digit Span Test (VADS) 
and P300 test were used to evaluate cognitive functions, 
symptoms of concentration difficulties and blunted af-
fect both preoperatively and peroperatively before nasal 
pack removal.

Results: All symptoms showed significant per-opera-
tive (with a nasal pack in place) deterioration in all pa-
tients (p<0.001) on the VAS. The mean per-operative SDL 
(16.34±5.77), Stroop Test (26.67±3.39), BSI (22.25±11.95) 
and VADS (21.13±3.44) scores showed significant deteri-
oration compared with mean preoperative Stroop Test 
(20.06±3.14), SDL (22.38±4.34), VADS (25.86±2.92) and 
BSI (32.58±12.49) scores (p<0.001). The peroperative and 
preoperative P300 latency and amplitude values showed 
a significant difference (p<0.001).

Conclusion: The use of a nasal pack, which closes both 
nasal passages fully, such as a merocel pack, has negative 
effects on cognitive functions such as the ability to focus 
and maintain concentration.

Keywords: Nasal surgery, tampons, surgical, 
cognitive function, event-related potentials, p300.
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Introduction
One of the most important reasons for nasal obstruction is 
nasal septum deviation. It has been treated surgically for a 
long time and it is a common medical problem that exists in 
approximately one-third of the world population.[1] Septo-
plasty is one of the most common surgeries in otolaryngol-
ogy. Intranasal packs are widely used for bleeding control 
and postoperative nasal septum stabilization.[2] After sep-
tal surgery, Doyle™ packs (Medtronic, Minneapolis, MN, 
USA), Rapid Rhino™ tampons (ArthroCareCorporation, 
Austin, TX, USA), Merocel®packs or gauze with vaseline 
or antibiotic pomade can be utilized as nasal packing.[3,4] 

Merocel® (Medtronic Xomed, Jacksonville, FL, USA) 
nasal pack is widely preferred after surgery due to its ease 
of use and clinical efficacy for control of bleeding.[2,3] The 
packs can usually be removed 24-48 hours after septal sur-
gery.[3] In addition to high availability and efficacy, the na-
sal pack is also well-known for causing headache, anxiety, 
eustachian dysfunction and poor quality of life during the 
period of use.[5,6] Therefore, suture techniques, which may 
be an alternative to the use of packs, are being developed 
and pack types that are less likely to cause these complaints 
continue to be tested.[3,5-7] 

Although it is known that the use of nasal packing has 
many disadvantages as mentioned above, no study has been 
conducted examining the effect on cognitive function and 
attention deficiency with standardized tests and objective 
methods. The aim of this study was to investigate the ef-
fects of short-term nasal obstruction due to nasal packing 
on cognitive functions.

Materials and Methods
This study was carried out in Gulhane Training and 
Research Hospital between March 2014 and January 
2018, with the approval of the local ethics committee 
(Gülhane Military Medical Academy-Ankara/Turkey, 
15.02.2013/1491-154-13/1648.4-424). The study group 
consisted of patients who had nasal congestion due to 
unilateral nasal septal deviation and for whom septoplas-
ty was planned as a treatment. Patients with unilateral to-
tal or narrowing pathologies in both nasal passages (nasal 
septum deviation and/or turbinate hypertrophy) were ex-
cluded from the study since it was thought that possible 
quality of life and sleep disturbance and consequent cog-
nitive function and attention disorders might be present. 
Particular attention was paid that patients who were to be 
included in the study had complaints of nasal breathing 

and that this was caused by a unilateral septum deviation of 
the nasal passage that was not a total narrowing. Exclusion 
criteria were the following: patients younger than 18 years 
old, acute sinusitis, nasal anatomical deformity causing na-
sal congestion, nasal tumor, vasomotor rhinitis or allergic 
rhinitis confirmed by skin tests, nasal congestion caused 
by systemic disease such as hypothyroidism, poor hearing, 
mental or neuropsychological disease or using psychologi-
cal drugs. All patients who were registered in this study had 
no awakening with choking sensations or witnessed apneas. 
Moreover, patients with obstructive sleep apnea syndrome 
confirmed by polysomnography were excluded.

Nasal septum deviation was evaluated using anterior 
rhinoscopy and nasal endoscopy in all patients. Preopera-
tive blunted affect and impaired concentration symptoms 
were rated using a 10 cm visual analog scale form. Stroop 
test, Visual Aural Digit Span Test B (VADS-B), Brief 
Symptom Inventory Test (BSI) and Serial Digit Learn-
ing Tests (SDL) were then conducted in the department 
of psychiatry to evaluate cognitive functions. The patients 
were supposed to have stopped drugs affecting attention 
a week before the tests. They were asked to have a nice, 
relaxing sleep the day before the tests. They had no signif-
icant problems in their lives on the test day and they had 
not taken narcotic drugs or alcohol for a day before the 
test. The training period was at least 8 years in duration 
and the upper age limit was 54 years to allow evaluation 
and application of neuropsychiatric tests.

The VADS-B was used to assess short-term memory 
and was capacity-limited. The Stroop Test TBAG form was 
used to evaluate ‘sustainability and intensification of atten-
tion’, ‘stopping and suppressing of inappropriate warning 
and reaction tendency’, and ‘ability of resistance towards 
disruptive stimulus’. The BSI Test, which is a multidi-
mensional symptom screening scale used to detect various 
medical and psychological diseases, was applied to indi-
viduals while situated alone in an adequately lit and silent 
room. SDL was performed to measure attention, memory 
and learning ability. All tests were performed as described 
in the literature.[8]

Event related auditory evoked potentials (P300) were 
recorded with an EMG device (4-channel Natus brand 
Synergy model -2008 USA) in a bright and silent room 
in the Neurophysiology Laboratory of the Neurolo-
gy Department. Sleep Sense gold electrodes with Ten20 
Conductive neurodiagnostic electrode posts were used. 
The active electrodes were placed on Fz, Cz ,C3 and C4 
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points according to the international 10-20 system and the 
recordings were done by taking both mastoid areas as ref-
erence points. Impedances were held lower than 5 kΩ. To-
ward both ears, auditory stimuli were given at 60 dB higher 
than the equal hearing value. The frequency of the target 
frequency was 2800 Hz, while the untargeted stimulus was 
determined as 1800 Hz. The stimulus frequency was deter-
mined as 0.7/s. Target and untargeted sounds were intro-
duced after informing the patients about the test. The pa-
tient was requested to count the target sounds, which made 
up twenty percent of the randomly occurring total sounds. 
The recording was continued until 40 target sounds were 
recognized. The recordings were repeated twice. Cz re-
cording points were assessed while analyzing the data.

All patients underwent a septoplasty with a classic Kil-
ian incision. All surgeries were performed under local anes-
thesia using 10 cc of jetocaine ampoule (each 1 ml contains 
20 mg lidocaine hydrochloride and 0.0125 mg epineph-
rine base) (Adeka İlaç, Samsun, Turkey). At the end of the 
surgery, an 8 cm standard Merocel® pack without airway 
(Medtronic Xomed, Jacksonville, FL, USA) was placed 
into both nasal cavities of each patient. Postoperative 1 
gr amoxicillin-clavulanic acid was administered orally and 
naproxen sodium was prescribed 550 mg twice daily to all 
patients. In the per-operative period, before the nasal pack 
was removed at the end of day 2 (before nasal packing re-
moval, about 48 hours after the operation), all tests were 
repeated and the results were compared. SPSS for Win. 
Ver. 15.0 (SPSS Inc., Chicago, IL., USA) was used for data 
analysis. Wilcoxon test and Spearman correlation analysis 
test were used for data comparisons. Statistically, p<0.05 
was accepted as a significant value.

Results
A total of 40 patients [38 (95%) men and 2 (5%) women] 
between 21 and 26 years old (mean age 22.83±2.26 years) 

were included in the study. In the evaluation performed in 
the per-operative period (in the presence of a nasal pack), 
both impaired concentration and blunted effect were sig-
nificantly increased compared to preoperative measure-
ments (p<0.001) (Table 1). The mean preoperative Stroop 
test score was 20.06±3.14, whereas the peroperative mean 
Stroop test score was 26.67±3.39. The mean preoperative 
SDL test score was 22.38±4.34, whereas the peroperative 
mean SDL test score was 16.34±5.77. The mean preopera-
tive VADS-B test score was 25.86±2.92, whereas the perop-
erative mean VADS-B test score was 21.13±3.44. The mean 
preoperative BSI test score was 32.58±12.49, whereas the 
peroperative mean VADS-B test score was 22.25±11.95. In 
all of the tests and in all patients, a significant deterioration 
was detected in the peroperative measurements compared 
to preoperative measurements.  (p<0.001) (Table 2).

The mean preoperative latency of P300 was 
321.66±14.30, whereas the peroperative value was 
354.41±19.36, and the mean preoperative amplitude of 
P300 was 16.67±5.38, whereas the peroperative value was 
11.78±4.51. The preoperative and peroperative latency of 
P300 values and amplitudes of P300 values showed a sig-
nificant difference (p<0.001) (Table 1).

Discussion
Various types of nasal packing and/or septal sutures can be 
used to help wound recovery and prevent complications 
such as adhesion of nasal cavities and septal hematoma and 
to stabilize the newly created septum at the end of surgical 
procedures on the nasal septum.[9,10] However, nasal pack-
ing decreases postoperative patient comfort significantly, 
causes pain, anxiety and a feeling of pressure on the face.
[2,11] The pain and discomfort due to nasal packing gradual-
ly increase during the time that it remains in the nose, and 
become severe while withdrawing the packing material.[12] 
To reduce the related pain and discomfort, many different 

Table 1. Peroperative and preoperative P300 results and symptom severity comparisons in the patient group.

n=40 Preoperative Peroperative p value

Latency (ms) 321.66±14.30 354.41±19.36 <0.001

Amplitude (μV) 16.67±5.38 11.78±4.51 <0.001

Diffuculty in concentration
(mean± SD)

1.25±0.82 7.88±2.26 <0.001

Blunted affect (mean± SD) 1.16±0.33 6.16±2.17 <0.001

μV: microvolt, ms: millisecond, n: number of patients, SD: standart deviation.
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types of nasal packing have been developed although it has 
not been possible to completely eliminate the effects. 

Since the adverse effects associated with the above-men-
tioned packs are well defined, alternative methods to the 
use of packs after septal surgeries are being developed.[13,14] 
However, in some cases where it is known that packings 
must be used, alternative packs are used that may have low-
er adverse effects compared to the merocel packs.[15,16] In 
the current situation, symptoms such as a feeling of pres-
sure on the face, pain, restlessness, lack of attention, focus-
ing and quality of life problems can be observed by most 
ENT surgeons. Even before the surgery and at the first 
doctor visit after surgery, patients often ask when packs are 
going to be removed before even asking about the surgery, 
since this situation is enough to express the feeling of dis-
comfort caused by the packing. 

In particular, patients state that they have sleep disor-
ders caused by the packing. Problems of attention deficit, 
inability to stay in place, impatience, restlessness and poor 
focusing that we observed are caused by sleep disorders 
and can be clearly seen in patients, especially between 36-
48 hours of  pack duration. One of the most common an-
swers given by patients when asked how they are is: “It is 
very difficult to live with the packings and I can’t get the 
taste and pleasure of anything I eat or drink.” This answer 
clearly shows the emotional bluntness and anhedonia.

While the presence of some of the aforementioned 
symptoms is clearly established by studies, there is no liter-
ature examining the presence of attention deficit, focusing 
difficulty, emotional bluntness and anhedonia symptoms. 
However, as each surgeon knows, patients do a lot of work 
that requires attention and focus (for example car use, 
home-office employee accountant or people who deal with 

monetary account work) in the period until the nasal pack 
is removed. Particularly in the part of the process where 
the packs remain in the nose, it is clear how dangerous and 
risky it is to do some of these tasks, and this may cause 
situations that are difficult to compensate. We aimed to 
elucidate this situation with objective and subjective tests, 
to strengthen the hand of physicians, and to provide results 
that could be taken as a reference when possible undesira-
ble problems are encountered. The STROOP TBAG form 
was used to measure response inhibition, focused attention, 
disturbance impact resistance and information processing 
speed, whereas short-term memory, sensory-motor inte-
gration and sequencing was measured by VADS-B. Short-
term memory and learning were evaluated using the SDL. 
We also aimed to demonstrate and compare the symptoms 
of concentration difficulty and emotional blunting using 
VAS. In all of the results, tests in the presence of pack 
clearly showed that there was a significant deterioration 
compared to the preoperative test results.

In our study, we used the P300 test, which is one of the 
most frequently used objective tests in this area, in order 
to assess the loss of attention, lack of concentration and 
other cognitive functions caused by nasal packing. P300, 
which is widely used to determine cognitive dysfunction 
in many neuropsychiatric diseases, is a valuable test for 
evaluating personal cognitive processes such as attention, 
decision-making, stimulation evaluation time, memory and 
personal cognitive processes such as the process of infor-
mation entering the central nervous system. Amplitude 
values of P300 display attention and cognitive function 
related to the importance of the stimulus and expectation, 
while latency demonstrates the evaluation time of respons-
es to the target stimulus. Disturbed cognitive functions 

Table 2. Peroperative and preoperative cognitive test results of the patient group.

n=40

Peroperative test points 
(patients number)

Preoperative score mean±SD Peroperative score mean±SD p value

Deterioration 

Stroop TBAG 40/40 (% 100) 20.06±3.14 26.67±3.39 <0.001

SDL Test 40/40 (% 100)) 22.38±4.34 16.34±5.77 <0.001

VADS -B 40/40 (% 100) 25.86±2.92 21.13±3.44 <0.001

BSI 40/40 (% 100) 32.58±12.49 22.25±11.95 <0.001

BSI: Brief Symptom Inventory Test, SD: standart deviation, SDL: Serial Digit Learning Test, Stroop TBAG: Stroop Test for Basic Science Research 
Group, VADS-B: Visual Aural Digit Span Test B.
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cause prolonged latency and decreased amplitude.[8] This 
test was previously used to evaluate cognitive functions in 
patients with a long-term nasal obstruction due to nasal 
polyps, and it was found that long-term nasal obstruction 
results in negative effects on cognitive function. In our 
study, the apparent prolongation of the P300 latency and 
marked reduction in amplitudes in the presence of nasal 
pack showed that the presence of nasal pack caused a very 
clear and objective deterioration in cognitive functions.

Conclusions
Findings from this study revealed that nasal packing caused 
significant deterioration in cognitive functions such as at-
tention deficit and concentration difficulty focus in pa-
tients. It also impaired quality of life and created emotional 
bluntness. Also, the results indicated that patients should 
not do activities that would require concentration and focus 
in the presence of nasal packs, and that written informed 
consent should be obtained if necessary. In addition, this 
study has paved the way and has revealed the necessity for 
new studies evaluating the relationship between cognitive 
function and alternative packing types other than merocel 
packs, as well as suture techniques which are an alternative 
to nasal packing techniques.
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