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OBJECTIVE To investigate the advantages of applying microdebrider re-
moval of juvenile—onset recurrent respiratory papiflary epithelioma (JO-
RRP), using an endoscopy-assisted prop-up laryngoscope.

METHODS The degree of severity of the neoplasms was divided into 3
scores (i.e. 1 point for a slight degree, 2 points for a moderate and 3
points for a severe degree). The involvement of 22 respiratory and diges-
tive sub-areas was evaluated and the total accumulative scoring and the
scores for the lesions in the vocal area were calculated and sub -
grouped. All the papillary epitheliomas were excised using a laryngeal
micro—-debrider or the micro laryngeal forceps under endoscopy —assist-
ed suspension laryngoscopy. The differences between applications of the
two modes of treatment for the cases of the groups with same scoring
were compared as follows: the operation time, interval of operation, recent
vocal quality after operation, postoperative scarring and incision of the
trachea, as well as the distribution of tumors in a re—operation.

RESULTS The 142 operative procedures were performed in 33 pediatric
patients, with application of a laryngeal microdebrider in 14 cases and ex-
cision in 19. Compared to the excision group (EG), the laryngeal mi-
crodebrider group (MDG) displayed many superior features, such as a
short operation time, long interval between operations, obvious improve-
ment in vocal quality soon after operation, and a low frequency of subse-
quent tumors. There was a significant difference between these modes of
the operation. A postoperative incision of the trachea was required in 2
cases of EG, whereas no post—operation was needed in the MDG.
CONCLUSION  There are many advantages in using laryngeal micro—de-
brider removal of JO -RRP. The procedure is simple and convenient,
having a distinct operating field, precise incision, minor wounds, fewer
complications and better vocal quality soon after operation, as well as
quicker rehabilitation and longer intervals between operations, etc.

KEYWORDS: recurrent respiratory papillary epithelioma, endoscope, laryn-
geal microdebrider, treatment.

J uvenile-onset  recurrent respiratory papillary  epithelioma
(JO-RRP) is a common benign tumor with an incidence relating to
infection of type-6 and 11 human papillary epithelioma virus (HPV).
A major characteristic of the disease is repeated recurrence. The neo-
plasm can be involved in many parts of the respiratory tract, but it has
a definite self-limitation at the same time, resulting in one of the tough
problems puzzling clinical treatment. At present the main therapy
consists of removal of the tumors by various means, maintenance of
smooth respiratory passage and extension of the period between recur-
rences, thus attempting complete healing. Since 2001, the method of
microdebrider removal has been applied in our ENT department of to
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treat JO-RRP, with good results. The experience of our
treatment is summarized as follows.

MATERIALS AND METHODS

General data

Thirty-three cases, with complete clinical data of JO-
RRP patients receiving surgical treatment in our hospi-
tal during the period from May 1, 2001 to December 1,
2005, were chosen in the study. All the patients , com-
prising 20 males and 13 females, were pathologically
confirmed with papillary epithelioma. Their ages
ranged from 0.8 to 8 years, with an average of 3.8. A-
mong the patients, 66 laryngeal microdebrider re-
movals were performed in 14 cases and 76 single re-
sections in 19 cases, totaling 142 operative-proce-
dures. The number of times of treatment for each child
was 2 to 12. Clinical healing was attained in 9 cases,
with 4 in the MDG group and 5 in the EG.

Methods of treatment

Equipment

Storz prop-up laryngoscope, 12° Storz ultra-wide-field
rigid endoscope (cystoscope), digital image system,
Xomed power system, a 3.5 mm-diameter Xomed
Skimmer Angle-Tip tool bit and laryngeal microinstru-
ment.

Methods

The Storz prop-up laryngoscope was introduced by
mouth, with compound anesthesia and high frequency
ventilation-assisted respiration; the root of the tongue
was teased to expose the epiglottis and vocal area and
then the tongue fixed. The 12° Storz ultra-wide-field
rigid endoscope (cystoscope) was introduced to ob-
serve the position of the tumor with a transparent digi-
tal image system. The severity of the tumors in each
sub-area of the anatomy was determined and the scores
calculated. Biopsies were taken for pathologic exami-
nation, and then the laryngeal microdebrider (a rate of
3000 rpm) or micro laryngeal forceps were used to ex-
cise all tumors. For the tumors with a large volume or
a pedicle, serial debridement was conducted when re-
moving the tumor with the microdebrider. With direct
vision, the tumors were held by the cutting. tip of the
microdebrider and removed. For the tumors with a mi-
nor volume or near the basilar part of the mucosa, the
cutting tip should be close enough to the tumor to
suck it up, with application of intermittent debride-
ment. The tissues being removed were observed with

direct vision to avoid harming the vocal ligaments or
normal mucous membranes (Figs.1,2).

Fig.1. The endoscopic view of the larynx of a pediatric patient before
operation for a JO-RRP.

Fig.2. The laryngeal view of a pediatric patient with JO-RRP after
removal of a laryngeal papillary epithelioma using a laryngeal
microdebrider.

Assessment of the severity of the papillary epithe-
liomas

Using the scoring criteria of Pasquale etc.,"”’ combined
with the clinical experience of our department, the
bronchia and trachea were divided into 22 anatomical
sub-areas. Among them, 11 were in the laryngeal area,
i.e. the laryngeal and lingual surface of the epiglottis,
left and right aryepiglottic fold, left and right ventricu-
lar bands, left and right vocal cords, commissura-ante-
rior and commissura posterior, left and right vocal area
and the left and right hypo-larynx. Four anatomical
sub-areas were in the trachea and bronchia, i.e. the tra-
chea, left and right bronchia and the stoma of the tra-
chea, and 7 in other locations were as follows: nose,
pharynx, hard palate, left and right lung, esophagus
and other organs. The severity of the tumors in each
sub-area was respectively graded into 3 degrees, i.e. a
slight (1 point) degree of tumor indicated that the area
of the basilar part was under 0.1 cm?, a moderate (2



points) degree was above 0.1 cm? but under 0.5 cm?,
and the severe degree (3 points) meant that the area of
basilar part of the tumor was over 0.5 m’ The total
scores were then calculated.

Evaluation of the curative effect

Evaluation of vocal quality

With reference to the evaluation criteria for psycholog-
ical subjective auditory sense of the voice established
by the Japanese Association of Voice and Logope-
dics,? the criteria were divided into 5 types, i.e. gen-
eral grade of clarity (grade, G), rough type (rough, R),
respiration type (breathy, B), asthenia type (asthenic,
A) and strain type (strained, S), among which 4 de-
grees were set for each type, i.e. 0 degree for the nor-
mal, 1 for slight, 2 for moderate and 3 for severe de-
gree. The average was taken for the 5-type comprehen-
sive evaluations: 0 was a normal voice, (5 points);
when the average was above 0 and lower than or e-
quivalent to 1, it indicated a slight roughness of voice
(4 points); when the average was above 1 and lower
than or equivalent to 2, it indicated moderate rough-
“ness of voice (3 points); when the average was above 2
and lower than or equivalent to 3, it indicated severe
roughness of voice (2 points). In addition, one more
group was added combined with clinical research, i.e.
aphonia (1 point). The assessment of vocal quality for
the pediatric patients was respectively performed on
admission and 1 week after operation.

Operation time

It started from the use of the prop-up laryngoscope for
exposure of laryngeal cavity until the complete exci-
sion of the papillary epitheliomas was completed. The
interval between operations indicates the interval be-
tween two operations expressed in months.

Statistical analysis
The ¢ test and chi square test were used to analyze the
data.
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RESULTS

During the 142 hospitalizations, dyspnea of various
degrees occurred in the 33 cases with JO-RRP before
operation. All the cases had complete remission, with
smooth breath. Most patients had to receive a re-oper-
ation for impaired breathing 1 to 6 months after treat-
ment.

Comparison between the average operation
times

The preoperative total scoring for severity of the pa-
tients' foci was 3 to 20, with an average scoring of
10.54 points in the laryngeal MDG and 9.21 points in
the EG, suggesting that the condition in the former
group was worse than the latter, but there was no sta-
tistical significance between the two groups (&1.68,
P=0.10). Based on the total scoring, the cases were di-
vided into 4 groups, i.e. group 1 (with 3 to 6 points),
group 2 (7 to 10 points), group 3 (11 to 14 points) and
group 4 (15 to 20 points). There was a significant dif-
ference between the operation times for the two modes
of treatment when comparing the groups with the same
scoring (P<0.05, Table 1). Treatment using the mi-
crodebrider required less time.

Comparison of the intervals between operations
The intervals between operations for the two modes of
operation significantly differed for the groups with the
same scoring (P<0.05, Table 1).

Condition of postoperative scarring

No preoperative scarring was found in 5 cases of the
EG but scarring or adhesion of vocal cords was found
when the patients received a re-operation. There was
an enlargement of the former scar in 2 cases of the
group. No new scar was found in the MDG after the
operation, there being a significant difference between
the groups (> =3.37, P=0.04).

The condition of fumors at re-operation
A greater number of tumers was found at re-operation

Table 1. Comparison of the two modes of operation on JO-RRP between the groups with same scoring

Group 1 Group 2 Group 3 Group 4
Comparison of the indexes MDG EG t MDG EG t MDG EG t MDG EG t
Number of times for the operations 10 22 - 17 20 - 19 18 - 10 16 -
Average operation time (min) 165 302 -455 315 554 799 275 503 744 413 655 -540

Interval between operations (month) 81 60 224 6.6

5.0 221 5.4 4.1 2.22 4.6 31 253
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in 20 cases receiving a single resection. A significant
difference was found between the groups, with 1 case
of intratracheal implantation in the EG. No enhanced
number of tumors was found in the laryngeal microde-
brider group (x=11.67, P=0.00). There were 15 cases
with less tumors in the cases treated with the microde-
brider while there were only 3 receiving a single resec-
tion (x*=9.056, P=0.03). So the difference between the
groups was significant.

Postoperative incision of the trachea

In the EG, edema developed in the laryngeal mucosa
and there was difficulty in removing the tube for anes-
thesia in 2 cases, so an incision of trachea had to be
performed. No problem of this kind occurred in the la-
ryngeal MDG.

Comparison of the postoperative vocal qualities
The cases were divided into 3 groups based on the to-
tal scoring of the dual vocal cords, ventricular bands
and the anterior and posterior commissura, i.e. group 1
(1 to 2 points), group 2 (3 to 4 points) and group 3
(above 5 points). There was a significant difference be-
tween the vocal quality of the two different treatment
groups with same total scoring, with the MDG having
better vocal quality (Table 2).

DISCUSSION

The clinical characteristics of JO-RRP

Recurrent respiratory papillomatosis (RRP) is a com-
mon disease. These benign tumors account for 70% of
the benign tumors of the respiratory tract, and can be
divided into two types, i.e. the adult (adult-onset, AO-
RRP) and the juvenile type (juvenile-onset, JO-RRP).
The presence of JO-RRP indicates that the age of onset
was below 18. The incidence of JO-RRP is 3.96/
100,000, of which 80% occur before the age of 7
with a preponderance below 4 years of age. The dis-
ease presents with multiple symptoms, with a predilec-

tion site of the larynx, trachea, prominentia laryngeal
and bronchia, etc. The disease often recurs, trending to
cure naturally during adolescence. The cause of the
disease is not completely clear. Most specialists sug-
gested that JO-RRP is related to infection by HPV.
Some scholars have successfully detected HPV in the
tumors in JO-RRP patients and suggested that the
HPV-6 and HPV-Il were the major etiological factor
causing JO-RRP.P! More than half of otolaryngologists
have come across cases in which a JO-RRP patient
died from ineffective amelioration of dyspnea caused
by extensive invasion of the larynx, trachea and
bronchia. Clinical treatment of JO-RRP remains to be
a puzzling problem.

Assessment of current therapy for JO-RRP

Currently the complete cure of JO-RRP is still unavail-
able. The goals of treatment remain the preservation of
normal structure and functions, concurrently with re-
moval of the tumors and keeping the respiratory tract
smooth. The surgery is still the major means of treat-
ment. Most surgeons have used excision or CO2 laser
therapy to treat the disease. Surgical excision is conve-
nient with low expense, but requires surgical expertise,
with the operating field often filled with blood. Also it
is not easy to remove the tumors completely. CO, laser
treatment of JO-RRP has an advantage of having a dis-
tinct operating field, no blood loss and complete re-
moval of the tumors, etc. thus becoming one of the
main means for treatment of JO-RRP. However, the
CO, laser surgical procedure is time-consuming, with a
high expense and potential risk, e.g. burning of the air
passage, heat injury of the basal body and environment
of the diseased area, as well as possible laser injury to
the medical staff, etc. In addition, the CO,-laser treat-
ment can only be used as a linear treatment and it is
usually difficult to treat the tumors such as those in the
hypo-larynx, trachea and bronchia. In recent years,
with the emergence of a new generation of instruments
for otorhinolaryngology and their laryngeal cutting

Table 2. Comparison of the recent vocal quality after operation on JO-RRP between the groups with the scoring of same

vocal area
Group 1 Group 2 Group 3
Comparison of the indexes MDG EG MDG EG MDG EG
Number of times for the operations 12 23 23 35 15 17
Vocal quality soon after operation (mean value) 4.6 35 42 30 3.7 2.6
t 4.47 . 6.54 5.56

P 0.00 0.00 0.00




blades, some clinicians have started to apply the laryn-
geal microdebrider for treatment of JO- RRP. Owing
to the use of the endoscopy-assisted prop- up laryngo-
scope, the microdebrider can conveniently reach the
sites such as the throat and trachea, etc. Besides, with
the consecutive suction and cutting action, the mi-
crodebrider can easily free or attract the tumors from
the basilar part and precisely cut away the neoplasm.
Because of these functions it is highly praised by o-
torhinolaryngologists. In recent years the use of mi-
crodebrider has gradually become the treatment of
choice for JO-RRP overseas.I*8)

The merits of grouping the cases in the study
Over the past 10 years, the means for treating JO-RRP
have increased. However, there has been no unified
standard for diagnosis of the patient's condition and no
description of the pre- and post-operative morphologic
condition of the tumors. The results from various re-
ports lacked consistency, which influenced appropriate
evaluation and popularization of the new therapies. In
our study, the respiratory tract and part of the alimen-
tary tract were divided into 22 anatomical sub-areas,
with the calculation of the total accumulated scoring
and the grouping based on the severity of the foci in
each anatomical sub-area. Afterwards the results be-
tween the groups with the same scoring were com-
pared to improve the comparability of the cases, thus
making the results much more reliable and the analysis
of the curative effect more objective.

The comparison of laryngeal micro—debrider re-
moval of JO-RRP with excision

In comparison of the curative effect of the two modes
of operation between the groups with same scoring,
the operation time in the laryngeal MDG was less,
with a longer interval between operations and better
postoperative vocal quality. The difference between
the groups was significant. Moreover, no postoperative
scarring or enhanced number of tumors at re-operation
was found in the group treated with the microdebrider
and none of the patients required a postoperative inci-
sion of the trachea. We do believe that owing to the
simple technical operation of the laryngeal micro-de-
brider removal by endoscopy-assisted prop-up laryn-
goscope, that all the surgeons who have had the expe-
rience of handling a nasal endoscope can master the
instrument quickly. The consecutive suction and cut-
ting action of the microdebrider can essentially keep
the raw surface bloodless, with a high degree of exci-
sion accuracy and causes only minor wounds in a clear
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operating field. The device rarely injures normal tissue
and seldom produces scaring, thus promoting the qual-
ity of the operative procedure. With this simple proce-
dure, clean removal of the tumors and good consisten-
cy, the operation time can be shortened. Owing to less
injury of the normal tissue and slight vocal edema, the
postoperative vocal quality was good. The long inter-
val between operations may relate to clean resection of
the tumors. The enhanced number of tumorous foci af-
ter operation occurred in many cases using the exci-
sion procedure. This might be related to inadvertent
injury to the normal tissue in the procedure using the
laryngeal microscope causing further papillary epithe-
lioma formation. In the MDG, the postoperative num-
ber of the foci remained unchanged or diminished,
which may relate to the minor wounds produced. The
foci of tumors are reduced due to the gradual growth
and enhancement of the resistance in the pediatric pa-
tients. In this study, postoperative incision of the tra-
chea was conducted in 2 cases, both of which be-
longed to the EG. This may relate to two aspects, i.e.
one was that the condition was more extensive and the
other was that the operation was conducted with a lack
of surgical expertise, which injured the vocal cords
and the ventricular bands, causing severe laryngeal
edema and difficulty in removal of the cannula.

Considering the international literature and our re-
search research, the results suggest that, although the
technology of the microdebrider to remove JO-RRP
can not prevent tumor recurrence, it does have definite
advantages over traditional surgical procedures and re-
sults in minimal trauma. Because of the self-limitation
of JO-RRP, this mode of treatment produces condi-
tions for a reduction in the frequency of the surgical
procedures and allows complete recovery. If combined
with application of specific anti-virus medicines, such
as cidofovir, etc.,® it may bring improvement of the
therapeutic efficacy and even complete healing of JO-
RRP.

REFERENCES

1 Pasquale K, Wiatrak B, Woolley A, et al. Microdebrider
versus CO2 laser removal of recurrent respiratory papillo-
mas: a prospective analysis. Laryngoscope 2003;113:139—
143.

2 Wiatrak BJ. Overview of recurrent respiratory papillo-
matosis. Curr Opin Otolaryngol Head Neck Surg 2003;11:
433-441.

3  Sun S, Steinberg BM. PTEN is a negative regulator of
STATS3 activation in human papillomavirus—infected cells.
J Gen Virol 2002;83:1651-1658.

4 Schraff S, Derkay CS, Burke B, et al. American Society of



190 Chinese Journal of Clinical Oncology 2006/ Volume 3/ Number 3

6

7

Pediatric Otolaryngology members” experience with recur-
rent respiratory papillomatosis and the use of adjuvant
therapy. Arch Otolaryngol Head Neck Surg 2004;130:
1039-1042.

Kendall KA. Current treatment for laryngeal papillomato-
sis. Curr Opin Otolaryngol Head Neck Surg 2004;12:157—
159.

El-Bitar MA, Zalzal GH. Powered instrumentation in the
treatment of recurrent respiratory papillomatosis: an alter-
native to the carbon dioxide laser. Arch Otolaryngol Head
Neck Surg 2002;128:425-428.

Myer CM 3rd, Willging JP, McMurray S, et al. Use of a

laryngeal micro resector system. Laryngoscope 1999;109:
1165-1166.

8 Patel N, Rowe M, Tunkel D. Treatment of recurrent respi-

9

ratory papillomatosis in children with the microdebrider.
Ann Otol Rhinol Laryngol 2003;112:7-10.

Naiman AN,Ceruse P,Coulombeau B, et al. Intralesional
cidofovir and surgical excision for laryngeal papillomato-
sis. Laryngoscope 2003;113:2174-2181.

10 Pransky SM, Albright JT, Magit AE, et al. Long—term fol-

low—up of pediatric recurrent respiratory papillomatosis
managed with intralesional cidofovir. Laryngoscope 2003;
113:1583-1587.



