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ABSTRACT

Objective: To evaluate the effectiveness of 0.5% hydrogen peroxide (H,0,) irrigation to control bleeding after adenoidectomy.

Material and Methods: This prospective, controlled, cross sectional study was conducted on 80 children under the age of 10 years undergoing adenoidectomy. After ade-
noidectomy, nasopharynx was irrigated with 0.5% H,0, in the study group (n=43), or with serum physiologic at 25°C in the control group (n=37). Adenoid volumes and
sizes were recorded. Control of bleeding and operation times were measured. Bleeding and hemostasis were scored by the surgeons using visual analogue scale (VAS).
Results: The ages of the patients ranged between 3 - 9 (mean+SD: 4.9+1.8) years. There were 29 and 22 males, 8 and 21 females respectively, in the control and H,O, gro-
ups. The average hemostasis time for the H202 group (4 minutes) was shorter than the control group (5 minutes), but there were no statistical significant differences between
control and H202 groups for operation time (p=0.854), control of bleeding time (p=0.065), or VAS values of subjective bleeding (p=0.961) and control of bleeding (p=0.346).
A statistically significantly positive correlation was found between adenoid volume and operation time (1=0.269; p=0.016), but the correlation between adenoid volume and
hemostasis was not statistically significant (r=0.213; p=0.058).

Conclusion: There were no statistically significant reductions in hemostasis or operation times in 0.5% H202 group, although the average hemostasis time of the H202 group
was shorter than the control group. The studies with large sample groups are required to confirm our results, and show the effectiveness of H,O, irrigation in hemostasis after
adenoidectomy.
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OZET

Amag: Yiizde 0,5 hidrojen peroksit (H,0,) ile ytkamanin adenoidektomi sonras1 kanama kontroliindeki etkinligini aragtirmak.

Gereg ve Yontemler: Bu prospektif, kontrollii, kesitsel ¢alismada 10 yas altinda olan ve adenoidektomi operasyonu uygulanan 80 ¢ocuk ¢alismaya alindi. Calisma grubunda (n=43)
adenoidektomi sonrasinda nazofarenks %0,5 hidrojen peroksit ile irrige edildi, kontrol grubunda (n=37) 25°C serum fizyolojik ile irrigasyon yapildi. Adenoid hacmi ve boyutu
kaydedildi. Kanama kontrolii ve operasyon siireleri 6l¢iildii. Cerrahlar tarafindan kanama ve kanama kontrolii gorsel analog skala (VAS) kullamilarak derecelendirildi.
Bulgular: Cocuklarin yaslari 3 ve 9 arasinda degismekteydi (ortalama+SD: 4,9+1,8). Kontrol grubunda 29 erkek ve 8 kiz ¢ocuk, H,O, grubunda ise 22 erkek ve 21 kiz ¢ocuk
bulunmaktaydi. H,O, grubu i¢in ortalama hemostaz zamani (4 dakika) kontrol grubunun ortalama hemostaz zamanindan (5 dakika) daha kisaydi. Fakat kontrol ve H,O, grup-
lar1 arasinda operasyon zamani (p=0,854), hemostaz zamani (p=0,065) veya siibjektif kanama (p=0,961) ve hemostaz (p=0,346) VAS skorlar1 agisindan istatistiksel olarak
anlaml fark saptanmadi. Adenoid hacmi ve operasyon zamani arasinda istatistiksel olarak anlamli pozitif korelasyon saptand1 (r=0,213; p=0,058).

Sonug: Yiizde 0,5 H,0, grubunda hemostaz ve operasyon zamaninda istatistiksel olarak anlamli azalma saptanmadi. Ortalama hemostaz zamani, H,O, grubunda kontrol gru-
buna gore daha kisa olarak bulundu. H,0, ile yikamanin adenoidektomi kanama kontroliindeki etkinliginin kamitlanmasi ve daha iyi anlasilmasi i¢in daha ¢ok vaka i¢eren
caligmalara ihtiyag vardir.
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INTRODUCTION

denoidectomy was first described by Meyer in
A1868, and it is one of the most common surgi-

cal procedures performed in children.! Ade-
noidectomy is advised for the treatment of upper airway
obstruction and recurrent or chronic adenoiditis which
may present as chronic rhinosinusitis or recurrent acute
otitis media.>? Adenoidectomy is useful in sleep distur-
bances, nasal obstruction, chronic rhinitis, speech and
swallowing disorders, and emotional distress in children
with adenoid tissue hypertrophy.>

Total excision of the adenoid tissue by curette, shaver
or coblation is the most important goal of this operation
without causing any complications. As adenoidectomy is
the most commonly performed surgery, even small im-
provements in complication control, duration of the pro-
cedure and general anesthesia could be important.? Control
of bleeding after adenoidectomy is mostly achieved by na-
sopharyngeal packing, irrigation with solutions, and/or
bipolar electrocautery. Hydrogen peroxide (H,0O,) irriga-
tion has been used to achieve hemostasis during active
bleeding in gastrointestinal system.*> Three percent H,O,
has been used in animal and human studies to clear blood
clots for the better visualization of gastric and duodenal
ulcers.> H,0, has also been used in orthopedics as an ef-
fective hemostatic agent.”®

To the best of our knowledge, H,O, irrigation for
control of bleeding after adenoidectomy has not yet
been studied in the literature. The aim of this study was
to investigate the effectiveness of 0.5% H,O, irrigation
for control of bleeding after adenoidectomy.

MATERIAL AND METHODS

Subjects

The study was approved by our institutional Ethics
Committee. Written informed consents were obtained
from the parents of all participating children. Eighty
consecutive children under the age of 10 years under-
going adenoidectomy with or without tonsillectomy for
hypertrophic adenoid tissue, persistent nasal obstruction
and/or recurrent adenotonsillar infection, were included
in our study between September 2010 and June 2012.
Children with an underlying chronic illness or bleeding
disorder, or to whom another simultaneous procedure
was planned in addition to adenotonsillectomy were ex-
cluded from the study. There were two groups: 43 cases
who had irrigation of nasopharynx after adenoidectomy
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with 0.5% H,O, constituted the study group, and irri-
gation of nasopharynx after adenoidectomy with 25°C
serum physiologic of 37 cases constituted the control
group. The diagnosis and follow-up were made with use
of transnasal fiberoptic flexible endoscope in all patients
both preoperatively and 1 year postoperatively.

Adenoidectomy Technique

All the operations were performed in an operating
room under general anesthesia, as an outpatient proce-
dure. If adenoidectomy was combined with tonsillec-
tomy, adenoidectomy was performed first, and
tonsillectomy was performed after the achievement of
control of bleeding and acquiring the study data. All op-
erations were performed by experienced 3 surgeons.
With a Crowe-Davis mouth gag splint, the mouth was
opened, the palate and uvula were seen and palpated to
exclude a soft palate cleft. A small, Nelaton Catheter (10
Ch) was passed through the patient’s nose, brought out
through the oral cavity and then clamped back on itself
extra-orally to retract the soft palate. A curette was used
to remove the bulk of the adenoids.’

Study Design

Adenoid size was assessed subjectively by visual in-
spection with a mirror and graded according to the three-
level classification described by Wormald and Prescott.'
This grading system is based on the degree of choanal
obstruction caused by the adenoids. The grading system
consists of grade 1 (less than one third of posterior
choanae obstructed), grade 2 (one third to two thirds of
posterior choanae obstructed), and grade 3 (more than
two thirds of posterior choanae obstructed). Complete re-
moval was confirmed by mirror and/or by endoscopic ex-
amination. At this stage, the volume of the excised tissue
was measured. To measure the volume of the adenoid tis-
sue, we used a 10 ml disposable syringe with a needle.
The tip of the needle was plugged with wax and its
plunger was removed. The barrel was filled with isotonic
saline solution up to the level of 5 ml. The adenoid tissue
was placed into the barrel. The displacement volume of
the fluid was accepted as the volume of the tissue. If the
tissue volume was larger than 5 ml, we sliced the tissue
and measured each slice separately to be able to measure
the volume correctly.’ After adenoidectomy, pressure was
applied to the nasopharynx by tonsillar pack for one
minute. After tamponade, the nasopharynx was irrigated
with either 0.5% H,0, or 25°C serum physiologic (SP).
The irrigation was continued until the wash-out fluid was
clear. Hemostasis was accepted to have failed at a limit of
10 minutes. In these cases, we used bipolar electrocautery
for control of bleeding. The duration between the end of
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the adenoidectomy and achievement of hemostasis was
accepted as the hemostasis time. The duration between
application and removal of the mouth gag was accepted
as the operation time. Subjective bleeding was measured
by visual analogue scale (VAS) values following adenoid
pack removal (0: none, 1: minimal/restricted, 2: moder-
ate/diffuse ooze, 3: severe/brisk). The ease of hemostasis
was also measured by VAS values (1: extremely difficult,
2: difficult, 3: some effort, 4: usual, 5: easy, 6: very easy).

Statistical Analysis

Data analysis was performed using SPSS for Win-
dows, version 11.5 (SPSS Inc., Chicago, IL, United
States). Whether the distribution of continuous variables
was normal was determined using the Shapiro Wilk test.
Continuous data were expressed as mean+standard de-
viation or median (minimum-maximum), where appro-
priate. Mean differences were compared by Student’s t
test; otherwise, the Mann Whitney U test was applied
for comparisons of median values. Nominal data were
evaluated by the Pearson Chi-square test. Degrees of as-
sociation between continuous variables were evaluated
with Spearman’s rank correlation test. A p value less
than 0.05 was considered statistically significant.

RESULTS

Table 1 displays the demographic data, adenoid
size and adenoid volume distribution according to the
groups. Electrocauterization was employed for hemo-
stasis in 3 patients in the control group and 2 patients in
the H,0, group.

The average hemostasis time of the H,0, group (4
minutes) was shorter than the control group (5 minutes),
but there were no statistical significant differences be-
tween control and H,0, groups with respect to operation
time (p=0.854), hemostasis time (p=0.065) or VAS values
of subjective bleeding (p=0.961) or hemostasis (p=0.346)
(Table 2). The correlation between operation time and size
was not significant (r=0.059; p=0.609). There was no cor-
relation between size of adenoid and hemostasis time (r=-
0.043; p=0.705). There was a significant positive
correlation between volume and operation time (r=0.269;
p=0.016) (Figure 1). The correlation between volume and
hemostasis was not significant (r=0.213; p=0.058).

Finally, there was no statistically significant dif-
ference between indications of adenoidectomy of the
two groups with respect to operation time (p=0.612) and
hemostasis time (p=0.753) (Table 3). There was no com-
plication in either group, including postoperative hem-

Table 1. Demographic data, adenoid size and adenoid volume.

Total  Control Group H,0, Group

Variables (n:80) (n:37) (n:43) p-value
Age (3-9)4.9+18  4.9+1.9 48+1.7 0.844
Gender 0.012
Male 51(63.8%) 29 (78.4%) 22 (51.2%)

Female 29 (36.3%)  8(21.6%) 21 (48.8%)
Indication 0.642
OBS 39 (48.8%) 17 (45.9%) 22 (51.2%)

RI 41(51.2%) 20 (54.1%) 21 (48.8%)

Size 0.005
Grade 1 11(13.8%) 10 (27.0%) 1(2.3%)

Grade2  24(30.0%) 8(21.6%) 16 (37.2%)

Grade3  45(56.3%) 19 (51.4%) 26 (60.5%)

Volume  2.0(0.5-5.0) 2.0(0.5-5.0) 2.0(1.0-4.0) 0.780

OBS: Obstruction; RI: Recurrent infection.

Table 2. Operation and hemostasis times and VAS values of sub-
jective bleeding and hemostasis.

Total Control Group Hy0, Group
Variables (n:80) (n:37) (n:43)  p-value
Operation time 13 (7-27) 13 (7-27) 14 (8-27)  0.854

Hemostasis time 4 (1-15) 5 (2-15) 4(1-12)  0.065
VAS BLE 1(0-3) 2(1-3) 1(0-3) 0.961
VAS Hemostasis 4 (2-6) 4 (3-5) 4 (2-6) 0.346

VAS BLE: Visual Analogue Scale of subjective bleeding; VAS Hemostasis: Visual Ana-
logue Scale of ease of hemostasis.

orrhage, blood transfusion, chronic nasopharyngitis or
aspiration, after 1 year follow up.

DISCUSSION

Adenoidectomy is one of the most commonly per-
formed procedures in children. Generally there is not sig-
nificant amount of blood loss during adenoidectomy,
consequently the bleeding and hemostasis time are more
important than the amount of blood loss.!" Hemostasis
after adenoidectomy is provided by choanal packing, ir-
rigation and/or electrocautery. Several new techniques to
achieve faster and more effective hemostasis during and
following adenoidectomy have been described.'*" Teppo
et al. recommended the use of topical adrenalin in ade-
noidectomy among children.'? Cannon et al. demonstrated
that endoscopic-assisted adenoidectomy is not associated
with excessive bleeding.!” Jo et al. evaluated the efficacy
of floseal as a hemostatic sealant compared to traditional
electrocautery hemostasis after cold knife adenotonsil-
lectomy and found safe and efficient when floseal was
used as a hemostatic method in children undergoing ade-
notonsillectomy.!® Mathiesan and Cruz advocated the
floseal matrix hemostatic sealant as an efficient hemosta-
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Figure 1. Graph illustrating the correlation between adenoid volume and du-
ration of operation time.

Table 3. Patient operation time and hemostasis time with respect
to indication.

Variables
Operation time
Hemostasis time

0BS (n:39)
14 (7-27)
4(1-12)

OBS: Obstruction; RI: Recurrent infection.

RI (n:41) p-value
13 (7-25) 0.612
4 (2-15) 0.753

tic agent for adenoidectomy.'>! However, the cost is
questionable. Albirmawy et al. applied tranexamic acid
locally in adenoidectomy for intra- and postoperative
bleeding, and found that topical application of tranexamic
acid after adenoidectomy led to a significant reduction in-
traoperative blood loss and decreasing in the rate of post-
operative blood loss.?® Ozmen and Ozmen also described
that 50°C saline irrigation was more efficient for post-ade-
noidectomy hemostasis compared to 25°C saline irriga-
tion, providing a shorter hemostasis time and requiring
less recurettage and electrocauterization. !’

H,0, irrigation has been used to facilitate hemosta-
sis in the presence of active bleeding.*> H,0, has a poten-
tial hemostatic effect, which may add to other adjunctive
therapies in the endoscopic management of acute non-
variceal bleeding and bladder bleeding.** H,0, oxidizes
hemoglobin, and facilitates clot dissolution and clear-
ance.* 2! H,0, at biologically relevant concentrations acts
as a signaling molecule. Previous investigators described
the hemostatic effect via several mechanisms, including
thermal injury to vessels, formation of fibrin thrombi, and
arteriolar spasm.”>?* The mechanism by which hydrogen
peroxide affects clotting may in part be from hydrogen
peroxide inhibition of adenosine diphosphate-induced
platelet aggregation, thereby modulating thrombus gener-
ation itself.>* Kalloo et al. have concluded that the power-
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ful oxidizing effects of hydrogen peroxide may also con-
tribute to hemolysis.? Irrigation with serum physiologic is
mostly applied during adenoidectomy to remove blood
and clots. However, to our knowledge, H,0, irrigation
after adenoidectomy has not been studied before. We hy-
pothesized that H,0, irrigation after adenoidectomy might
reduce hemostasis and operation times. In the light of this
hypothesis, we aimed to evaluate the effect of H,O, irri-
gation on hemostasis time after adenoidectomy, in this
study. The average hemostasis time for the H,0, group
was shorter than the control group, but there was no sta-
tistically significant difference between two groups for op-
eration time (p=0.854), hemostasis time (p=0.065) or VAS
values of subjective bleeding (p=0.961) and hemostasis
(p=0.346). In H,0, study group, there were no postoper-
ative complications such as delayed postoperative bleed-
ing or any complications during the healing process.
Although H,0, (3%) is known to be relatively non-toxic
and, accordingly no adverse effects were encountered in
animal and human studies,*®?!** some authors demon-
strated that oxidative stress by H,0, induced apoptotic
cell death in mature oligodendrocytes.” In the present
study, we used 0.5% H,0, irrigation instead of 3% H,0,,
and we did not observe any chronic nasopharyngitis which
may be an effect of H,0,’s powerful oxidation.

Several factors, including adenoid size, adenoid vol-
ume, adenoidectomy technique, surgeon experience, and
indication of adenoidectomy may influence the operation
and hemostasis times. Therefore we investigated the cor-
relation between operation time and adenoid size and vol-
ume. We used volume of the adenoid tissue to define the
amount of the total removed adenoid tissue instead of
weight, unlike previous studies.!” Obstruction is a result
of adenoid tissue volume; therefore volume might define
the tissue amount much better than weight.” The correla-
tion between the size of adenoid and operation time
(r=0.059; p=0.609) or hemostasis time (r=-0.043;
p=0.705) were not significant. The positive correlation be-
tween adenoid volume and operation time was found in
this study (r=0.269; p=0.016). But the correlation between
adenoid volume and hemostasis was not significant
(r=0.213; p=0.058). Consequently, the adenoid volume
which has the main impact on the operation time, did not
influence the hemostasis time. The volume distribution
between the two groups was also the same. The technique
of adenoidectomy was consistent in the present study.
While in the literature 3% H,0, was applied in acute upper
gastrointestinal bleeding, in our study we used 0.5% H,0,
due to the fact that there was extensive bubbling that ob-
structed our aspirator in the operation field when we irri-
gated with 3% H,0, in the few cases before the study.
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There are some limitations of the present study,.
First, the sample size was not large enough, therefore we
could not reach statistically significant results. Second,
the adenoidectomies were not performed by the same sur-
geon. However, all surgeons were experienced. Third, the
bleeding and size were rated and evaluated subjectively
by three different surgeons. The main reason of the sub-
jective evaluation of bleeding instead of bleeding volume
was due to the small amount of blood loss during ade-
noidectomy. In addition, the surgeons’ subjective bleeding
scores and hemostasis time were also counterbalanced.

CONCLUSION

This study investigated the effectiveness of 0.5%
H,O, irrigation in hemostasis after adenoidectomy. Al-
though there was no significant decrease in hemostasis
or operation time in the H,0, irrigation group, the aver-
age hemostasis time of the H,0, group was shorter than
the control group. In conclusion, studies with large sam-
ple groups are required to confirm our results, and reveal
the effectiveness of H,0, irrigation in hemostasis after
adenoidectomy.
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