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Abstract. The clinical application of adenoidectomy using a combined approach decreases the recurrence rate.
Objective: This study aimed to evaluate if the clinical application of adenoidectomy using a combined (transnasal and

transoral) approach decreased recurrence.

Method: The clinical data of 562 patients treated with adenoidectomy using a combined approach, 210 patients treated
with transnasal adenoidectomy, and 219 patients treated with transoral adenoidectomy were retrospectively analyzed.
Result: After over 1 year follow-up, the recurrence rate for patients treated with an adenoidectomy using a combined
approach was 0.18%, which was much lower than the recurrence rate of the other two groups (6.4% and 7.1%). In
addition, the surgical time was significantly shorter and there was less intraoperative blood loss for patients treated with
an adenoidectomy using a combined approach compared with the other two groups.

Conclusion: Adenoidectomy using a combined approach can effectively decrease the recurrence rate, with a shorter

surgical time and less blood loss.

Introduction

Adenoidectomy is a common pharyngo-laryngo-
logy surgery. Epidemiological surveys indicated
that approximately 678 out of 100,000 teenagers
undergo adenoidectomy each year.! Meyer
first proposed adenoidectomy in 1885, and
modifications of this approach have been made,
including transnasal dynamic cutting and plasma
radiofrequency treatment.** The purpose of these
modifications is to reduce invasiveness and the
recurrence rate, which varies greatly from 1.3
to 26% after adenoidectomy.*® The variation in
recurrence is probably due to the use of different
surgical approaches and reexamination methods.
The major sites of recurrence are the choanae and
the region close to the torus tubalis. The recurrence
rate and the probability of severe blockage caused
by recurrent adenoid tissues are usually low. Yet,
0.5-3%"" of patients still suffer from secretory otitis
media and obstructive sleep apnea hypoventilation
syndrome (OSAHS) due to recurrence and require
secondary surgery. Therefore, reducing the recur-
rence rate and the need for a secondary surgery is
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a major concern. This study included 562 patients
who were underwent an adenoidectomy using a
combined approach (transnasal and transoral) since
January 2014, and analyzed the clinical features
and surgical outcomes of this treatment.

Materials and methods
Baseline information

From January 2014 to January 2016, 562 cases
who underwent adenoidectomy using a combined
approach at our hospital with complete follow-up
data (for at least one year) were included in the
experimental group. In addition, 210 cases treated
with adenoidectomy using a nasal endoscope from
January to December 2012 and 219 cases treated
with transoral adenoid ablation from January to
December 2014 were included as the control group
(See Table 1).

The data collected included: surgical time,
intraoperative blood loss, VAS scores to assess
postoperative pain, postoperative complications
(bleeding, fever, injury of the eustachian tube
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Table 1
Baseline information for 991 patients treated with adenoidectomy

Grading of adenoidal
Surgical Age Cases Gender (cases) Average age hypertrophy (cases)
approach (years) Male Female (years) II 2+ | III 3+ I 4+
Combined 0-10 342 217 125 6.35+1.62 75 109 158
approach >10 220 163 57 18.14+6.72 130 69 21
Transoral 0-10 127 77 50 6.24+2.02 24 46 57
approach >10 92 60 32 18.19+8.31 57 25 10
T 0-10 125 75 50 6.51+2.14 13 55 57

ransnasal

approach >10 85 65 20 17.92+5.71 36 30 19

P>0.05 for the comparison of the gender ratio, age, and grading of adenoidal hypertrophy between the three groups using
different surgical approaches for the same age group. There was also no significant difference in the constituent ratio of
patients for the two different age ranges among the three groups.

and soft palate), and postoperative relapse. The
surgical time was defined as the length of time
from the initiation of the adenoidectomy to the
end of postoperative hemostasis (excluding the
time for preoperative preparation and exposure of
the surgical field). Intraoperative blood loss was
defined as the total amount of liquid in the suction
apparatus during a simple adenoidectomy minus
the amount of normal saline used for flushing and
the original amount of liquid.

Inclusion criteria

The grading criteria for adenoidal hypertrophy was
defined previously.® Nasal obstruction caused by
grade III adenoidal hypertrophy was further graded
using the criteria by Franco et al.’ and was grade
II 2+ to III 4+ in the included cases. The cases
were divided into two age groups, < and > 10 years
old. The surgical indications were classified as
follows:" (1) adenoidal hypertrophy with symptoms
(nasal obstruction, sleep-disordered breathing/
obstructive sleep apnea syndrome [OSAS]); (2)
only presenting otological symptoms, such as
recurrent otitis media with or without Eustachian
tube dysfunction; (3) adenoidal hypertrophy with
otological complications; and (4) chronic upper
respiratory tract inflammation (recurrent sinusitis,
tonsillitis, and adenoiditis).

For patients with grade III and above concurrent
tonsillar hypertrophy, repeated infection, and
OSAS, the tonsil was partially resected using
plasma ablation and the inferior pole of the tonsil
was preserved. The patient was sutured using 3-0
absorbable sutures for 1-2 stitches in the muscular
layer of the tonsillar fossa to prevent postoperative

bleeding and reduce the wound surface. The
percentage of patients undergoing tonsillectomy
was not significantly different between the three
groups.

Surgical procedures

All surgeries were performed by one associate
consultant who was experienced with intubation
under general anesthesia. To facilitate transoral
manipulations and prevent blood from entering the
trachea, we adopted intravenous inhalation plus
general anesthesia with tracheal intubation (with
the tube at the center of the mouth, and no pressure-
controlled anesthesia).

Adenoidectomy using a combined approach.
The scope of adenoid tissues in the oropharynx
was observed using a STORZ 70° (4 mm) nasal
endoscope. The torus tubalis and pharyngeal
opening of the auditory tube were located. Ablation
was performed from the lower margin of the
adenoid using an Ultra70# plasma cutter (ablation
power at gear 7 and hemostasis power at gear 3).
The pharyngobasilar fascia was exposed (Figure
1). The adenoid tissue was lifted up from the
base along the surface of the pharyngobasilar
fascia (Figure 2). Ablation was performed from
the two sides (junction between the torus tubalis
and nasopharynx) to the center. Thus, the adenoid
tissue was resected en bloc to the roof of the
nasopharynx. If the borders of fascia at the roof
of the nasopharynx were obscure, the adenoid
tissues were ablated completely until they were
not visible to the naked eye (the plasma cutter
touched the hard sclerotin and no soft tissues
were palpable). The hyperplasic and hypertrophic
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Figure 1
Posterior wall of the nasopharynx after adenoidectomy. The
arrow indicates the pharyngobasilar fascia.

Figure 2
En bloc lifting of the adenoid. The arrow indicates the adenoid.

adenoid tissues in the torus tubalis were removed.
Residual adenoid tissues were observed along the
superior choanal margin and torus tubalis using a
STORZ 0° (2.7 mm) nasal endoscope and resected
(Figures 3, 4). Figure 4 shows the wound surface
under the transoral endoscope after adenoidectomy.
No residual adenoid tissues were observed along
the choanal margin under the 70° nasal endoscope.
The nasopharynx was observed with a 0° nasal

127

Figure 3
Residual right choana after adenoidectomy.

Figure 4
Residual choanal margin on the right under the 0° nasal
endoscope.

endoscope, as shown in Figure 5. Residual adenoid
tissues were observed primarily along the choanal
margin and also in the torus tubalis and roof of the
nasopharynx.

Transnasal dynamic cutting. Adenoid tissues
were observed using the STORZ 0° nasal endo-
scope (4 mm for adults and 2.7 mm for children).
The hypertrophic adenoid tissues were removed
transnasally from the bottom to top using the
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Figure 5
Wound surface after adenoidectomy. The arrow indicates
smooth bilateral choanal margins under the 70° nasal endoscope.

dynamic cutter. As the cutter had a large face,
extra attention was paid to the resection of adenoid
tissues in the torus tubalis to avoid removing its
undamaged portion. The adenoid tissues along the
choanal margin were trimmed until no adenoid
tissues were visible to the naked eye. Transnasal
dynamic cutting usually causes greater blood
loss. The wound surface was compressed with
epinephrine cotton sheets or gauze soaked with
normal saline. Hemostasis of the wound surface
was performed using bipolar coagulation. For those
with severe bleeding, the bilateral nasal cavity was
stuffed with an expanding sponge.

Transoral ablation. The STORZ 70° (4 mm)
nasal endoscope and Ultra70# plasma cutter were
used. Unlike the adenoidectomy using a combined
approach, non-en bloc dissection involved direct
ablation of adenoid tissues at the front of the
pharyngobasilar fascia. There was no transnasal
examination after the transoral ablation of
adenoid tissues in the torus tubalis and choanal
margin. Plasma ablation and hemostasis were
performed simultaneously. For those with grade
Il hypertrophy plus inflammation of the tough
adenoids, there might be a considerable attrition
of the plasma cutter head during direct ablation of
the tissues. Thus, a spare plasma cutter head was
needed for some patients.

Follow-up and outcome assessment

All cases were followed up for over 1 year.
It was recorded whether the symptoms (e.g.,
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Figure 6
Residual adenoid tissues in the posterior wall of the
nasopharynx.

Figure 7
Residual adenoid tissues at the choanal margin

nasal obstruction, OSAHS, mouth breathing,
and ear fullness) were relieved and whether
there were residual adenoid tissues under the
nasopharyngoscope (Figures 6 and 7). The cases
presenting with residual adenoids, with or with-
out nasal obstruction, snoring, and otological
symptoms, were considered recurrent.

Statistical analysis

Statistical analyses were performed using SPSS
21.0 software. Measurements were expressed as
the mean = SD. Means were compared between
the two groups using the independent-sample
t-test. Counts were expressed as constituent
ratios and percentages. Intergroup comparisons
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Table 2
Comparison of surgical times and intraoperative blood loss among the three groups

Approach Cases | Surgical time (min) | Intraoperative | VAS scores atrest| VAS score when VAS score when

blood loss (ml) swallowing saliva drinking liquids
Combined 562 13.24+2.55 2.21£1.22 2.2+1.3 3.07+1.6 3.24+2.16
approach
Transoral 219 21.7+3.86 10.3+3.2 2.31+1.4 3.32+1.72 3.83+1.41
approach
Transnasal 210 22.243.91 11.3+4.6 3.0+1.56 3.6+1.5 4.1£1.7
approach
Fv/t 55.97/-35.65 209.57/-51.29 0.12 0.205 1.17
F/t, 44.28/-37.13 444.186/-52.19 1.077 2.02 2.32
P, 0.000 0.000 0.24 0.161 0.000
P, 0.000 0.000 0.000 0.000 0.000

F, and P, are for the comparison between the combined approach and transoral approach; F, and P, are for the comparison between

the combined approach and transnasal approach.

Table 3
Comparison of postoperative complications
Approach Age group Cases Postoperative Fever (cases) (%) Recurrence Secondary
(year) Bleeding (cases) (%) (cases) (%) surgery (cases) (%)

Combined 0-10 342 0(0) 10(2.9) 1(0.29) 0(0)
approach

>10 220 2(0.09) 2(0.09) 0(0) 0(0)
Transoral 0-10 127 5(3.9) 13(10.2) 10(7.87) 2(1.6)
approach

>10 92 7(7.6) 6(6.5) 4(4.3) 0(0)
Transnasal 0-10 125 6(4.8) 12(9.6) 12(9.6) 3(2.4)
approach

>10 85 7(8.2) 8(9.4) 3(3.5) 0(0)

were conducted using the chi-square test; P<0.05
indicated a significant difference. Surgical para-
meters were compared for the same age group for
the different surgical pathways, and constituent
ratios of patients in different age groups receiving
different surgical approaches were compared. The
complication incidences were compared among the
different surgical approaches.

Results

As shown in Table 1, there were no significant
differences in age, gender ratio, and degree of
adenoid hypertrophy among the three groups. As
shown in Table 2, the surgical time was shorter for
the combined approach compared with transoral
ablation and transnasal dynamic cutting. The
intraoperative blood loss was also considerably
lower for the combined approach (P<0.05).
Although the en bloc resection of adenoids via the
combined approach involves an additional step,

there was less intraoperative bleeding caused by
adenoid dissociation along the anatomic plane, and
the visual field was clearer. As a result, the time
for repeated ablation and cutting and the time for
postoperative hemostasis were reduced. Moreover,
the postoperative VAS score was significantly
higher either at rest or during eating after transnasal
dynamic cutting compared with the combined
approach (P<0.05). In contrast, there was no
significant difference between patients undergoing
transoral ablation vs. the combined approach
either at rest or when swallowing saliva. The pain
after transoral ablation was greater than after the
combined approach when drinking liquids.
Postoperative complications and bleeding are
presented in Table 3. For the combined approach,
there was no postoperative bleeding among
patients in the 1-10 year-old group; two cases
had postoperative bleeding in the >10 year-old
group, including one 27-year-old male who had
bleeding at day 21 after operation. Fever affected
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patients in all three groups, most commonly in
children younger than 10 years old at 3-7 days after
operation. There was no damage to the Eustachian
tube and soft palate. Among 30 recurrent cases,
one case underwent adenoidectomy using the
combined approach. The patient presented with
unilateral mild lymphoid hyperplasia near the
torus tubalis, but had no subjective symptoms
and secondary surgery was not performed. In the
transoral ablation group, there were 14 recurrent
cases, including three with residual adenoid at the
choanal margin, three with residual adenoid in the
torus tubalis, and three with residual adenoid at the
roof of the nasopharynx. Among them, two cases
had recurrence of nocturnal snoring and otitis media
after surgery and underwent secondary surgery. In
the transnasal dynamic cutting group, six of 15
recurrence cases had lesions at the roof of the
nasopharynx; nine had recurrent lesions in the torus
tubalis, and three underwent secondary surgery due
to repeated secretory otitis media. When compared
with either the transoral or transnasal approach,
adenoidectomy with a combined approach had a
lower incidence of complications.

Discussion

An accurate determination of surgical borders
is crucial for the success of any surgery. It is
also influences the incidence of complications
and recurrence rates after adenoidectomy.'
Joshua et al.” attributed adenoid recurrence to
the inability to visualize the base of the adenoid
and unclear surgical borders. The definition of
adenoid borders is not yet clarified due to its
special anatomical features.™* The pharyngobasilar
fascia is a connective tissue lying between the
nasopharyngeal mucosa and muscular layer. It is
thicker at the top and thinner at the bottom, with
its upper end tightly adhering to the occipital base
and petrous bone. The fascia has fewer blood
vessels on its surface, and the adenoid can be
resected en bloc along the pharyngobasilar fascia.
Therefore, the pharyngobasilar fascia can serve as
a safe anatomical territory in an adenoidectomy. It
was reported that resecting the adenoid from the
surface of the pharyngobasilar fascia can reduce
the recurrence rate."

Plasma technology can greatly reduce intra-
operative blood loss and harmful effects and offer
a clear surgical field." However, a limitation" is
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that it cannot completely resect the tissues, leading
to residues. We exposed the pharyngobasilar fascia
from the inferior pole of the adenoid via the
transoral approach, and lifted up the adenoid
tissue en bloc along its surface from the two
sides towards the center. A plasma adenoidectomy
achieves a better hemostatic effect while avoiding
residues. Due to the presence of a large amount of
fibrous connective tissues in the gap, the plasma
cutter head is less likely to be blocked by the
tissues during ablation. Thus, it is unnecessary to
repetitively unblock the cutter head using water
suction. This not only reduces intraoperative blood
loss, but also the surgical time. Agrawal et al.'
similarly defined adenoid borders as follows:
superiorly until the periosteum over the body of
sphenoid; posteriorly until the pharyngobasilar
fascia; laterally until the fossa of Rosenmuller in
the posterior part and the torus tubalis in the anterior
part; and inferiorly until Passavant’s ridge. The
difference was that they adopted a single approach
(transnasal observation for those aged 4 years old,
and transoral observation for those younger than
4 years old). There is a large blind spot making it
difficult to discriminate the pharyngobasilar fascia
and pharyngeal recess during transnasal surgery
from the bottom to top. Their study only reported
83 cases, none of which relapsed within the 1-year
follow-up. We included 562 adenoidectomy cases,
and 1 case (for 0.18%) relapsed after surgery. Wei
et al." performed transoral adenoidectomies using
the pharyngobasilar fascia as the safe anatomical
territory in 39 cases, and none of them relapsed
during the 18-36 month follow-up. Here, we
performed transnasal dynamic cutting with bipolar
hemostasis. The average intraoperative blood loss
was 15 ml, which was higher than that using
plasma ablation (2.21£1.22 ml).

Some reasons for adenoid recurrence are the
absence of an intact capsule of nasopharyngeal
lymphoid tissues, causing incomplete resection; an
improper surgical approach with a limited surgical
field having an adverse impact on the treatment
outcome; lymphoid hyperplasia near the Eustachian
tube,” allergic rhinitis, and gastroesophageal
reflux.™® Age is also a factor, with younger patients
having higher recurrence rates.”” Duval et al.”
found that among 10948 patients who underwent
adenoidectomy, the recurrence rate was 7.1% in
children aged <2 years old, 2.5% in children aged
<S5 years old, and 0.7% in children older than 6 years
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old. Among 991 cases in our study, there were 594
cases aged 0-10 years old, and the recurrence rate
for this age group was 3.4%. Among 397 patients
older than 10 years old, the recurrence rate was
1.76%, which was higher than recently reported.
Using a combined approach with tonsillectomy
also affects the recurrence. Children have very
active immune systems, and the resection of any
pharyngeal lymphoid tissue may affect Waldeyer’s
lymphatic ring and other structures. The adenoid
recurrence rate after partial tonsillectomy was
lower than after complete tonsillectomy in one
study.” All cases in this study underwent partial
tonsillectomy with the preservation of the inferior
pole of the tonsil. Therefore, the use of a combined
tonsillectomy approach was not a variable here.
Postoperative recurrence rates can be affected by
the surgical approach and postoperative assessment
method. Before the 1980s, adenoidectomy was
performed blindly or with indirect laryngoscopic
vision. However, a clear surgical field was
impossible without endoscopy, and incomplete
adenoid resection was common, especially in
the torus tubalis and choana.” One survey on
the recurrence rate after adenoidectomy under
indirect laryngoscopic vision showed that 80% of
the patients for which adenoidectomy was once
considered successful actually required secondary
surgery, after postoperative endoscopic assessment,
due to residual adenoid tissue.”

Gindle et al.proposed that complete resection of
adenoid tissues in the choana and torus tubalis was
crucial for reducing recurrence, regardless of the
surgical approach used. Endoscopy provides direct
vision, which makes surgery more accurate and
reduces potential injury. However, different angles
of the endoscope are needed. The 70° endoscope is
for transoral surgery, providing good visualization
of the posterior wall of the nasopharynx. Surgeons
can locate the prevertebral fascia and resect the
adenoid tissues in the torus tubalis and posterior
wall of the nasopharynx under direct vision.
The blood vessels in the gaps can be observed,
and electric coagulation can be administered in
advance to reduce bleeding. Blind spots exist when
observing the roof of the nasopharynx, choanal
margin, and posterior margin of the nasal septum.
This is especially true for patients with adenoid
hypertrophy classified as > grade III 3+, where
many adenoid tissues protrude into the choana and
the surgical resection margin is hard to determine.

131

A 0° endoscope is used for transnasal surgeries and
provides direct vision of the pharyngeal opening
of the auditory tube, choanal margin, and posterior
margin of the nasal septum. However, it cannot
observe the inferior pole of the adenoid and the
adenoid cannot be resected en bloc. Manipulation
of the inferior pole of the adenoid under blind
vision may cause damage to the blood vessels and
high intraoperative blood loss. Repeated hemostasis
will be needed in that case, especially for adenoid
hypertrophy classified as > grade III 3+. Surgery
via a combined approach involves an additional
step, but the surgical time is not prolonged and
the surgical outcome is improved. However, some
limitations still exist. The medical cost is higher
when using the plasma cutter head compared
with transnasal dynamic cutting and there is a
lack of convincing experimental data drawn from
randomized controlled studies. Further evaluation
will be the primary objective of a future study.

Conclusion

Our study has shown that en bloc resection of
adenoids using a combined approach can effec-
tively reduce relapse and complications after
adenoidectomy. The pharyngobasilar fascia can
serve as a safe anatomic landmark during en bloc
resection of the adenoid.
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