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Abstract 

Background:  Adenoidal hypertrophy is a common condition in children and can cause symptoms such as mouth 
breathing, nasal discharge, snoring, sleep apnea, and hyponasal speech. The curettage adenoidectomy has some 
disadvantages, especially the intranasal extension of the adenoid tissue that makes this technique inadequate. This 
study is conducted to evaluate and compare between assisted suction coagulation adenoidectomy and traditional 
curettage techniques.

Results:  One hundred twenty-two patients with symptomatic adenoid hypertrophy such as nasal obstruction, snor-
ing, and mouth breathing were included in our study. Patients underwent adenoidectomy either traditional curettage 
adenoidectomy (60 patients as group A) or endoscopic assisted suction coagulation adenoidectomy (62 patients as 
group B). Patients were scheduled for follow-up visits with respect to operative time, operative and postoperative 
complications. The mean age of groups A and B were 6.57+2.8 and 7+2.8 ranging from 3 to12 years. There was a 
statistically significant difference between groups as regard intraoperative blood loss, trauma, postoperative compli-
cations as neck stiffness and bad odor plus postoperative endoscopic and radiological grading after the operation.

Conclusions:  Suction coagulation diathermy adenoidectomy is alternative to cold adenoidectomy with significantly 
fewer intraoperative complications such as blood loss and trauma of prevertebral muscle plus post-operative compli-
cations such as primary or secondary bleeding and rhinolalia aperta.
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Background
Adenoidal hypertrophy is a common condition in chil-
dren and can cause symptoms such as mouth breath-
ing, nasal discharge, snoring, sleep apnea, and hyponasal 
speech.

It also contributes to the pathogenesis of rhinosinusi-
tis, recurrent otitis media, and otitis media with effusion. 
Adenoidectomy is one of the most common proce-
dures performed in children today, either alone or in 

conjunction with tonsillectomy or insertion of ventilating 
tubes [1, 2].

The conventional adenoidectomy was developed in the 
pre-endoscopic era. This conventional curettage tech-
nique has some disadvantages. When the adenoid tissue 
has intranasal extension, this technique would be insuf-
ficient. Uncontrolled and excessive resection of adenoid 
tissue with a sharp curette may damage the pre-vertebral 
muscles. The risk of velopharyngeal insufficiency is also 
increased with any aggressive blind curettage [3, 4].

Although still widely performed, recent studies have 
shown that the greatest disadvantage of this method is 
the incomplete removal of all adenoid tissue because it is 
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not correctly visualized. The improved visualization ena-
bles the surgeon to remove choanal adenoids, which are 
present in 10% of patients after traditional blind curet-
tage adenoidectomy [5, 6].

Canon et al, popularized Endoscopic Assisted Adenoid-
ectomy calling it “a natural progression of endoscopic 
technology to allow a more complete adenoidectomy”. 
They followed a conventional transoral adenoidectomy 
with endoscopic removal of residual adenoids. More 
recently, with the advent of sinonasal endoscopy, it has 
become possible to remove adenoid tissue under direct 
visualization, with greater control of the procedure and 
the tissue to be removed [7, 8].

Suction coagulation is a combination of monopolar dia-
thermy and suction to perform a controlled resection of 
the adenoids in a near bloodless field. A clear view of the 
entire resection is obtained with a mirror or endoscope. 
There is minimal blood loss and the postoperative hem-
orrhage rate is extremely low. Up till now, doubts remain 
about which surgical technique is ideal or best suited for 
performing adenoidectomy. The aim of this study is to 
evaluate and compare endoscopic assisted suction coag-
ulation adenoidectomy and traditional curettage tech-
niques [9, 10].

Methods
This prospective randomized study was conducted on 
122 patients with symptomatic adenoid hypertrophy 
such as nasal obstruction, snoring, and mouth breath-
ing. Using computer-generated sequence patients 
were divided by simple randomization technique into 
2 groups: group A consists of patients (60 cases) who 
underwent endoscopic assisted suction coagulation ade-
noidectomy, while group B consists of patients (62 cases) 
who underwent traditional curettage adenoidectomy.

Inclusion criteria were patients between the age group 
of 3–12 years with symptomatic adenoid hypertrophy, 
the patient who was cooperative for assessment with 
nasal endoscopy, and children with sleep-disordered 
breathing due to adenoid hypertrophy. Exclusion criteria 
were patients indicated for tonsillectomy or ventilation 
tube insertion, patients with congenital nasal or maxillo-
facial anomalies such as cleft lip and palate, choanal atre-
sia, retrognathia, or macrognathia, or any patient with 
debilitating disease or considered unfit for surgery.

All patients had a preoperative assessment in form of 
detailed history taking, clinical examination, and routine 
investigations (Complete Blood Count and bleeding pro-
file). Endoscopic nasal and nasopharyngeal examination 
and grading of the adenoid were done for all cases using 
0-degree rigid (2.7 mm diameter, 16 cm length) nasal 
endoscope (KARL STORZ, Germany) after the use of 
cotton buds impregnated with a local nasal decongestant 

(Xylomethazoline Hydrochloride 0.1% (OtrivinTM)) and 
anesthesia (Lidocaine Hydrochloride 2% (XylocaineTM)) 
for 5 min prior to the procedure. This grading system was 
proposed by Parikh et al. in 2006 according to the extent 
of adenoid tissue as following: type I for adenoid tissue 
no touching any anatomical structure; types II, III, and IV 
for adenoid tissue reaching up to either the torus tuba-
ris, the vomer, or up to soft palate at rest consequently. 
Radiological evaluation of the adenoid by the percentage 
of soft shadow at the nasopharynx in X-ray lateral view 
as Cohen and Konak either mild (below 25%), moder-
ate (50–75%), or severe (over 75 %) grades. Audiological 
evaluation of the middle ear was done by tympanogram 
(Welch Allyn TM286, USA) with type A [11, 12].

Every patient was positioned at Rose position (each 
patient lied supine with head extended by pacing a small 
pillow beneath the shoulders). Anesthesia was induced 
with propofol (2–3 mg/kg) mixed with lidocaine (1–2 
mg/ml). Inhalational or intravenous agents were used for 
the maintenance of anesthesia. Desflurane was preferred 
because it has a lower amount of intraoperative bleeding 
and better awakening than sevoflurane during adenoid-
ectomy operations. Tracheal intubation was facilitated 
using a depolarizing or nondepolarizing muscle relaxant 
taking the duration of surgery into consideration. Cuffed 
endotracheal tubes were preferred for obvious reasons, 
being it prevents aspiration of blood and dislodgement of 
the tube.

Boyle-Davis mouth gag was applied, the palate was pal-
pated to exclude a potential submucosal cleft palate, the 
posterior and lateral pharyngeal walls were palpated for 
pulsations, to exclude a potential aberrant carotid artery, 
and palpation of the adenoid tissue is done.

In group A (traditional curettage adenoidectomy): 
Using St Clair Thompson adenoid curette, adenoidec-
tomy was done. Hemostasis was managed by putting a 
gauze pack in the nasopharynx.

In group B (suction coagulation adenoidectomy): A 
70-degree rigid endoscope was placed through the oro-
pharynx and used to examine the nasopharynx, visualize 
and assess the adenoidal tissue. Then the malleable suc-
tion coagulator was inserted into the nasopharynx pass-
ing through the mouth, behind the elevated soft palate, 
and in the endoscopic field. The suction coagulator tip 
was placed on the adenoidal tissue and the monopolar 
diathermy current (SURTRON 200, USA) (Setting; Max 
output power SOFT COAG 90W – 100O, working fre-
quency 600 kHz, Coagulation) was applied simultane-
ously with suction. The suction coagulator tip was then 
slowly moved to remove the whole adenoid tissue under 
vision guided by the endoscope. The adenoid tissue was 
removed by a combination of diathermy-induced coagu-
lation and suction.
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Patients were recorded for (1) Operative time after the 
end of fixation of the endotracheal tube till the end of the 
hemostasis. (2) Intraoperative complications as trauma 
and blood loss. N.B. The amount of blood loss was calcu-
lated depending on that all the blood loss was collected 
either in the suction bottle or in cotton and gauze. All the 
soiled gauzes and cotton balls together with unused cot-
ton balls are placed on the physical balance and weighed. 
The difference in weights is the weight of blood lost in 
cotton and gauze. Then we subtracted the amount of 
saline used in the irrigation.

Post-operative complications were recorded as (1) early 
complications (within 2 weeks) as reactionary bleeding, 
bad odor, neck stiffness, and secondary bleeding; and (2) 
late complications (after 2 weeks) as rhinolalia aperta and 
recurrence. Postoperative endoscopic nasal re-assess-
ment of the nasopharynx and the adenoid and tympa-
nogram will be done at 3 and 6 months postoperatively. 
Radiological re-evaluation of the adenoid at 6 months 
postoperatively.

After collecting the data, the statistical analysis was 
performed using Excel 2017 and SPSS software (version 

15.0, SPSS, Inc., Chicago, Illinois). The variables were 
measured using mean and standard deviation (Mean 
±SD). They were compared using the percentage. The 
categorical variables were compared using a chi-square 
test and Student’s t test. P values of 0.05 were statistically 
significant based on the Bonferroni correction.

Results
A total of 122 patients (group A = 60 patients, group B = 
62 patients) were considered in our study underwent ade-
noidectomy, 52 patients were male, and 70 patients were 
female. Group A underwent surgical adenoidectomy by 
curettage, and group B underwent adenoidectomy by 
suction coagulation diathermy. Table  1 shows that the 
mean age of group A was 6.57 ±2.8, while in group B, the 
mean age was 7 ±2.8.

Preoperative assessment of patients by nasal endoscope 
zero-degree endoscope or X-ray grading showed non-sig-
nificant differences between both groups (Table 2).

Table  3 shows a highly statistically significant differ-
ence (p value < 0.001) between studied groups as regards 
bleeding volume. This table also shows statistically 

Table 1  Demographic data

X2: Chi-square test, T: Student’s t test, NS: p value > 0.05 is considered non-significant

Demographic data Group A (N = 60) Group B (N = 62) Stat. test P value

Age Mean ±SD 6.57 ± 2.8 7 ± 2.8 T = 0.59 0.553 NS

Range 3–12 3–12

Sex Male 24 40% 28 46.7% X2= 2.961 0.564 NS

Female 36 60% 34 53.3%

Table 2  Pre-operative endoscopic and radiological grading

X2: Chi-square test, NS: p value > 0.05 is considered non-significant

Preoperative grading Group A Group B Stat. test P value

Endoscopic grading Grade III 26 43.3% 27 43.3% X2 = 0.419 0.981 NS

Grade IV 34 56.7% 35 56.7%

X-ray grading Grade II 16 26.7% 19 30.6% X2 = 3.655 0.455 NS

Grade III 44 73.3% 43 69.4%

Table 3  Intraoperative complications

X2: Chi-square test, NS: p value > 0.05 is considered non-significant, S: p value > 0.05 is considered significant, HS: p value > 0.001 is considered highly significant

Intraoperative complications Group A
(N = 60)

Group B
(N = 62)

Stat. test P value

Blood loss (ml) Mean ±SD 49.7 ± 9.05 4.53 ± 1.16 T= 27.08 < 0.001 HS

Range 40–80 3–6

Trauma No 56 (93.3%) 62 (100%) X2 = 10.104 0.039 S

Yes 4 (6.7%) 0
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significant differences between studied groups as regards 
blood loss and trauma.

Table  4 showed statistically significant differences 
between both groups in early postoperative complica-
tions within a week after operations as reactionary bleed-
ing, neck stiffness, and bad odor.

Table  5 shows a non-statistically significant difference 
between studied groups as regard rhinolalia aperta. This 
table shows a statistically significant difference between 
studied groups as regard recurrence.

The difference between both groups is statistically 
significant as regard postoperative endoscopic assess-
ment and X-ray grading at the 6th month after operation 
(Table 6).

Discussion
Recent techniques for adenoidectomy are based on 
the principle of adequate removal of the adenoids with 
fewer complications as damage to the surrounding struc-
tures, such as the torus tubarus, the palate, the posterior 

pharyngeal wall, and the choana. In our study, 60 patients 
of group A underwent endoscopic assisted suction coag-
ulation adenoidectomy, while 62 patients of group B 
underwent traditional curettage adenoidectomy [10, 13].

The nasal endoscopes and nasopharyngeal X-ray were 
used in this study for grading of adenoid in preopera-
tive assessment of adenoid as in Wynn et al. (2003) who 
used nasal endoscopy to determine preoperative choa-
nal obstruction by adenoid. In our study, there were 
26 patients (43.3%) who had grade (III) adenoid and 
34 patients (56.7%) had grade (IV) adenoid in group A, 
while in group B there were 27 patients (43.3%) who had 
grade (III) adenoid and 35 patients (56.7%) had grade 
(IV) adenoid. Preoperative X-ray grading of adenoid 
showed that there were 16 patients (26.7%) had grade (II) 
and 44 patients (73.3%) had grade (III) in group A, while 
in group B, there were 19 patients (30.6%) who had grade 
(II), and 43 patients (69.4%) had grade (III) [10].

The conventional curettage technique showed more 
abundant intraoperative blood loss and was about 49.47 

Table 4  Early postoperative complications

X2: Chi-square test, NS: p value > 0.05 is considered non-significant, S: p value > 0.05 is considered significant, HS: p value > 0.001 is considered highly significant

Early postoperative complications Group A (N = 60) Group B (N = 62) Stat. test P value

Reactionary bleeding No 56 93.3% 62 100% X2 = 10.104 0.039 S

Yes 4 6.7% 0 0

Neck Stiffness No 56 93.3% 46 74.2% X2 = 15.199 0.004 S

Yes 4 6.7% 16 25.8%

2ry bleeding Bleed (post) No 56 96.7% 61 98.4% X2 = 6.589 0.159 NS

Yes 4 3.3% 1 1.6%

Bad odor No 60 100% 45 72.6% X2 = 28.029 0.0001 HS

Yes 0 0% 17 27.4%

Table 5  Late postoperative complications

X2: Chi-square test, NS: p value > 0.05 is considered non-significant, S: p value > 0.05 is considered significant, HS: p value > 0.001 is considered highly significant

Late postoperative complications Group A
(N = 60)

Group B
(N = 62)

Stat. test P value

Recurrence No 56 93.3% 62 100% X2 = 10.104 0.039 S

Yes 4 6.7% 0 0%

Table 6  Postoperative endoscopic grading (after 6 months) and radiological grading (after 6 months)

X2: Chi-square test, NS: p value > 0.05 is considered non-significant, S: p value > 0.05 is considered significant, HS: p value > 0.001 is considered highly significant

Postoperative grading Group A (N = 60) Group B (N = 62) Stat. test P value

Endoscopic (after 6 months) I 51 85% 62 100% X2 = 10.104 0.039 S

II 3 5% 0 0%

III 6 10% 0 0%

X-ray (after 6 months) I 56 93.3% 62 100% X2 = 10.104 0.039 S

II 4 6.7% 0 0%
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±9.05 ml. This agrees with Torantino et  al. (2004) with 
46.25 ml of intraoperative blood loss. In contrast with our 
study, the conventional curettage technique, as regard 
intraoperative blood loss was fewer in Datta Et al. (2009) 
with 21 ml. Suction coagulation adenoidectomy showed 
less intraoperative blood loss in our study that was 4.53 
±1.16 ml. As well Reed et al. (2009) conducted the same 
results about blood loss in the suction diathermy tech-
nique (mean 4.1 ml) [14–16].

As well as in our study, El-Maghraby et  al. (2018) 
detected that there were high significant statistical dif-
ferences according to intraoperative blood loss between 
conventional (43.45 min) and suction diathermy tech-
niques (5.56 ml) [17].

No trauma was recorded in Group A of our study, while 
in group B 4 patients only (6.7%) had trauma in prever-
tebral muscle. This may be due to the invisibility of the 
field. Torantino et al. (2004) showed also significantly less 
iatrogenic trauma to prevertebral muscle using suction 
coagulation adenoidectomy [14].

Our results showed that only 4 patients (6.7%) had pri-
mary bleeding in group A, but in group B, there was no 
reactionary bleeding. Two patients presented with pri-
mary bleeding due to a tear of paravertebral muscle and 
torus. Cauterization was done by suction and bipolar 
diathermy to control reactionary bleeding. That means a 
statistically significant difference (p value > 0.05) between 
studied groups as regard primary bleeding. This was 
agreed by Torantino et al. (2004) [14].

In group A, there were 4 patients who only had neck 
stiffness within two weeks after the operation. While in 
group B, there were 16 patients who had neck stiffness 
within two weeks after the operation. So, the difference 
between the two groups is significant as regards postop-
erative neck stiffness. Postoperative neck stiffness in a 
study conducted by Owen et al. (2015) was reported in a 
non-randomized controlled trial of 276 patients treated 
by suction diathermy, curettage, or microdebrider ade-
noidectomy to have occurred in 9% (8/93), 10% (8/84), 
and 17% (17/99) of patients, respectively (p = 0.08) [18].

In group A, there were no cases presented with bad 
odor post-operative, but in group B there were 17 
patients who had bad odor postoperatively. It agreed with 
Soumya et al. (2019) who reported halitosis occurs with 
suction coagulation adenoidectomy, it appears on the 
2nd day post-operative and disappears 7 days postopera-
tive [19].

Secondary bleeding in our study occurred in group A 
with four cases within 2 weeks after the operation, but 
there was only one case with secondary bleeding in group 
B. As well as Ark et  al. (2010) reported that no post-
operative bleeding occurred using regard suction coagu-
lation adenoidectomy, but it occurred with 10% of cases 

operated by conventional curettage technique in a non-
randomized controlled trial of 149 patients [8].

There is a randomized controlled trial presented by 
Ark et  al. (2010). It included 100 patients treated using 
curettage adenoidectomy (group A) or suction diathermy 
adenoidectomy (group B) reported that group B had sig-
nificantly fewer grading for remnant adenoids at 6-month 
follow-up (p = 0.0184). This agrees with our results 
about recurrence that was confirmed with postoperative 
endoscopic assessment and X-ray adenoid grading after 
6 months. So, the difference between the two groups is 
statistically significant as regards postoperative adenoid 
assessment at the 6th month after the operation (p value 
>0.05) [8].

A total of 27 children underwent suction diathermy 
adenoidectomy in a study conducted by Venkataramani 
N et  al. (2019); none of the patients had postoperative 
bleeding. There was no pain related to adenoidectomy 
was recorded with any studied patients. The follow-up 
period for the included patients ranged from 3 months 
to 3 years. On postoperative assessment, most of the 
patients (25 out of 27) had no mouth breathing or nasal 
discharge with a score of 0, two patients had occasional 
mouth breathing with a score of 1, and one of these had 
an occasional nasal discharge. One of the patients who 
had occasional mouth breathing had deviated nasal sep-
tum on repeat postoperative endoscopy [20].

Ark et  al. (2010) evaluated the use of endoscopy for 
the visualization of the removed adenoid tissue after the 
“blind curettage” was performed. The conventional tech-
nique was associated with high incidence of residual ade-
noid tissue. The mean percentage of residual tissue was 
approximately 20%, especially in the peri-tubal and the 
choanal arch regions [8].

Oztürk and Polat (2012) reported that the conventional 
technique can be inadequate. Uncontrolled and exces-
sive resection of adenoid tissue with a sharp curette may 
damage prevertebral muscles. The risk of velopharyngeal 
insufficiency is also increased with an aggressive blind 
adenoidectomy [21].

Conclusion
All parameters of comparison between traditional curet-
tage adenoidectomy and suction coagulation adenoid-
ectomy in our prospective randomized study direct us 
to ensure that suction coagulation diathermy adenoid-
ectomy is alternative to cold adenoidectomy with a sig-
nificant decrease of intraoperative blood loss and trauma 
of prevertebral muscle. Post-operative complications 
decrease as primary bleeding, bad odor, secondary bleed-
ing, and recurrence of adenoid tissues.
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