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SUMMARY

Objective: To evaluate laryngeal sequelae from surgical treatment of recurrent respira-
tory papillomatosis in children, as well as associated risk factors. Methods: Case-control
study. Medical record data analysis of 50 children with recurrent respiratory papillo-
matosis, divided into two groups: with and without laryngeal sequelae. The group of
patients with laryngeal sequelae was compared to those without sequelae in regard to
the onset of disease, age at first surgery, number and frequency of surgeries, disease
stage, and type of surgery (CO, laser, cold forceps). Results: 23 patients (46%) sustained
laryngeal sequelae. The most frequent sequela was anterior commissure synechia (17
patients [34%]), followed by glottic stenosis (six patients [12%]). There was no statis-
tically significant difference between groups with and without laryngeal sequelae re-
garding the disease onset (p = 0.93), age at first surgery (p = 0.68), number of surgeries
(p = 0.22), annual frequency of surgery (p = 0.93), presence of papilloma in anterior
(p = 0.430) or posterior commissure (p = 0.39), and type of surgery (p = 0.27). The
Derkay anatomical score (a staging system that assesses the extent of the disease in the
aerodigestive tract) was significantly higher in the laryngeal sequelae group (p = 0.04).
Conclusion: Laryngeal sequelae are a frequent complication of recurrent respiratory
papillomatosis surgical treatment in children, particularly anterior commissure syn-
echiae and glottic stenosis. Advanced stages are associated with increased risk of laryn-
geal sequelae after surgery.

Keywords: Papilloma; postoperative complications; dysphonia; laser; therapy; papillo-
mavirus infections.
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INTRODUCTION

Recurrent respiratory papillomatosis (RRP) is character-
ized by proliferation of papillomas in the respiratory tract,
frequently multiple and likely to recur. The disease af-
fects individuals of all ages presenting a variety of clinical
courses. RRP is classified as juvenile or adult, based on the
onset of the disease.

In the United States, the annual incidence of RRP is
estimated at 4.3 per 100,000 children’, with prevalence es-
timates of 1.69 to 2.59 per 100,000% In Denmark, an inci-
dence rate of 3.5 per 1 million person-years is reported’.

RRP is caused by human papillomavirus (HPV), usu-
ally types 6 and 11, which are also responsible for most
cases of anogenital condylomata’. Although the mode of
HPV transmission is still not clear, vertical transmission
(intrauterine or occurring during delivery, through an in-
fected birth canal) is presumed to be the major mode of
transmission to children. HPV deoxyribonucleic acid has
been detected in peripheral blood of pregnant women and
neonates’.

When compared to the adult presentation, juvenile RRP
tends to require more surgical procedures for recurrences
and generally presents larger areas of airway involvement®.
The larynx is usually the most affected site, particularly the
vocal folds, epiglottis and vestibular folds””.

Juvenile RRP has similar distribution between males
and females®*®. Most children present the first symptoms
between the ages of two and four years and the most com-
mon symptom is dysphonia’. The progressive growth of
lesions may result in obstruction of the respiratory tract,
causing dyspnea and stridor. Less common presenting
symptoms include chronic cough and dysphagia*. The
earlier the first manifestation appears, the more aggres-
sive RRP tends to be. Children diagnosed before the age
of three years are 3.6 times more likely to need more than
four surgeries per year and to present more than one dis-
eased anatomical site®.

RRP treatment consists of the resection of the papil-
lomas to maintain airway patency and to improve voice
quality. However, even with the complete removal of the
lesions, the virus remains latent, leading to recurrences. In
children, five surgeries a year to control the recurrences is
the average®’.

The number of surgical procedures due to recurrences
and the extent of the disease may increase the risk of sur-
gical complications. Among them, laryngeal sequelae are
frequently described'*.

Conventional cold forceps, CO, laser, and microde-
brider are the most employed instruments?. It is believed
that according to the type of surgical procedure the risk
of laryngeal sequelae may vary'’. Some authors associate
an increased risk of complications with conventional cold
instruments'.

Surgical technique and frequency of surgical proce-
dures may also be related to the risk of laryngeal sequelae.
Extensive, radical surgical removal of papillomas in the
anterior commissure'! and frequent surgeries'® have been
associated with a higher rate of complications.

The objective of this study is to identify laryngeal se-
quelae from surgical treatment of RRP in children, and
risk factors associated with laryngeal sequelae of surgery.

MEeTHODS

This study was approved by the Institutional Ethics in Re-
search Committee, registered under the number 2045/08.
Charts of patients with RRP attended to at the Otorhi-
nolaryngology Pediatric Clinic of the UNIFESP were
reviewed. Patients who had had recurrence after two or
more controlling surgeries, onset of disease before 18 years
of age, and histophatological confirmation, were included
in this study. From 1998-2009, 55 patients with RRP were
attended to, and 50 met the inclusion criteria. From medi-
cal records and exams (nasopharyngolaryngeal fibroscopy,
bronchoscopy, and/or thorax computed tomography), the
following data were collected:

1. Gender

Age of onset

Symptoms

Age at first surgery

Presence or absence of laryngeal sequela

Type of laryngeal sequela

N Ue » D

Total number of surgeries for RRP treatment, or

number of procedures until the sequela detection

8. Disease duration, or interval between diagnosis
and detection of the sequela

9. Surgical technique applied (instruments used in
the surgical procedures)

10. Topographic and sizing staging

11. Degree of airway obstruction

Based on the data from items 7 and 8, the annual fre-
quency of surgeries of each patient was obtained. Based on
the data from items 10 and 11, RRP was classified accord-
ing to the staging score system proposed by Derkay et al.?,
which assesses the extent of the disease in anatomical sites
of the aerodigestive tract. Based on the size of the lesion,
the surgeon attributes a score to each affected site, ranging
from “0” to “3”: “0” for no injuries, “1” for superficial inju-
ries, “2” for raised lesions, and “3” for obstructive lesions.
The sum provides an anatomical score (Figure 1). For re-
sults analysis, the maximum degree of respiratory impair-
ment presented by the patients during their follow-up (the
worst score presented during follow-up) was considered.
Patients who did not have all information required by
items 1 to 11 were not included in the study.
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FOR EACH SITE. SCORE AS:
0 =NONE 1 = SURFACE LESION
2 = RAISED LESION 3 = BULKY LESION

SITE SCORE
Epiglottis — lingual surface
Epiglottis — laryngeal surface
Right aryepiglottic fold
Left aryepiglottic fold
Right false vocal cord
Left false vocal cord
Right true vocal cord
Left true vocal cord
Right arytenoid
Left arytenoid
Anterior commissure
Posterior commissure
Subglottis
Trachea — upper one-third
Trachea — middle one-third
Trachea — lower one-third
Right bronchi
Left bronchi
Tracheotomy stoma

The duration of the disease or the interval between the
diagnosis and the detection of the sequela ranged from one
to 13 years (mean = 3.62). Surgery frequency ranged from 0.3
to nine (mean = 2.72 surgeries per year). Per year, 31 patients
(62%) underwent less than three surgeries for recurrence
control, while 19 (38%) required three or more surgeries.

The vocal fold was the most frequent affected site (49
patients [98%]). Extra-laryngeal spread was observed in
17 cases (34%), mostly in the trachea (13 patients [26%]).
The spread to other anatomical sites is seen in Figure 2.

60

Number of patients

TOTAL (ANATOMICAL SCORE)

Figure 1 — Anatomical score from staging system proposed
by Derkay et al.?2,

Patients with laryngeal sequelae were compared to pa-
tients without sequelae according to the age of onset, age
at first surgery, number of RRP surgeries, frequency of sur-
gery, stage of the disease, and type of surgery.

The statistical information was initially reported in a
descriptive way. Student’s ¢ test for independent samples
and Fisher’s exact test were the inferential tests used to
confirm the evidence. Significance level o equal to 5% was
used for all statistical results.

ResuLts

Gender distribution was 26 (52%) male and 24 (48%) fe-
male. Age at onset of symptoms ranged from one month
to 15 years old (mean = 2.69 years). Thirty three patients
(66%) presented the first symptoms before three years of
age. The most common symptoms were dysphonia (40 pa-
tients [80%]), dyspnea (38 [76%]) and weak cry (10 [20%]).
Age at first surgery ranged from nine months to 15 years
(mean = 4.03 years). Twenty eight patients (56%) had their
first surgery before four years of age. The total number of
surgeries, or the number of procedures until the sequela
was detected, ranged from two to 40 (mean = 8.84 sur-
geries per person). Thirty two patients (64%) required less
than 10 controlling surgeries.

Nose

Palate Figure 2 — Anatomical sites affected by recurrent respiratory
Pharynx papillomatosis.

Esophagus

Lungs . .

Othegr Forty three patients (86%) had involvement of the an-

terior commissure and six (12%) presented with papillo-
ma at the posterior commissure. According to the Derkay
et al.”? staging system, the anatomical score ranged from
3 to 49 (mean = 13.32).

All patients were operated on using suspension laryn-
goscopy and surgical microscope, 41 (82%) patients were
submitted to cold forceps (NL) surgery, and nine (18%)
to CO, laser (L) surgery. The patients submitted to NL
surgery were operated on by the same team of surgeons,
with previous experience in laryngeal microsurgery. The
L group was referred from other institutions and informa-
tion regarding equipment settings, surgical technique, and
surgeon experience was not available.

Twenty three patients (46%) developed laryngeal se-
quelae. Anterior commissure synechiae was the most fre-
quent complication, present in 17 cases (34%), followed by
anterior glottic stenosis (three patients [6%]), and poste-
rior glottic stenosis (two patients [4%]). One (2%) patient
presented with two concomitant complications (anterior
and posterior glottic stenosis).

When the sequelae group was compared to those with-
out sequelae, no statistically significant difference regard-
ing the age of onset of symptoms (p = 0.93), age at first
surgery (p = 0.68), number of surgeries (p = 0.22), annual
surgery frequency (p = 0.93), presence of papilloma in the
anterior commissure (p = 0.43) or posterior commissure
(p = 0.39) was found. The Derkay score of the sequelae
group was statistically higher than the score of the group
without sequelae (p = 0.04) (Table 1).
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Table 1 — Comparison between groups with and without laryngeal sequelae

With sequelae Without sequelae P

Age of symptom onset (average in years) 2.73 2.66 0.93
Age at first surgery (average in years) 4.22 3.86 0.68
Number of surgeries (average) 10.35 7.56 0.22
Annual frequency of surgeries (average) 2.70 2.75 0.93
Derkay score (average) 15.59 11.48 0.04
Papilloma in the anterior commissure

Yes 21 (91.3%) 22 (81.5%) 0.43

No 2 (8.7%) 5(18.5%)
Papilloma in the posterior commissure

Yes 4 (17.4%) 2 (7.4%) 0.39

No 19 (82.6%) 25 (92.6%)
Laser

Yes 6 (26.1%) 3(11.1%) 0.27

No 17 (73.9%) 24 (88.9%)

The L surgery among patients with laryngeal sequelae
was equally frequent when compared to those without se-
quelae (p = 0.27) (Table 1).

The distribution of sequelae between L and NL groups
was different. A higher percentage of patients with glot-
tic stenosis was observed among the L group (44.4%)
compared to the NL group (4.9%). Anterior commissure
synechia was frequent in both, L (22.2%) and NL (36.6%)
groups (Table 2).

Discussion

The literature is not uniform regarding the classification of
juvenile RRP as aggressive or non-aggressive. According
to Doyle et al.®, RRP could be considered aggressive when
a patient needs 10 or more surgical procedures, three or
more surgical procedures a year, or if the disease spreads
to a subglottic region. In this study, we chose not to clas-
sify the disease as aggressive or non-aggressive. Severity
of the disease was demonstrated through age of onset, age
at first surgery, total number of controlling surgeries, fre-
quency of surgeries, and number of affected sites; as stated
by other authors*>*%%.

The extent and severity of the lesions were represented
by a staging system. Staging systems are useful for doc-
umentation of the disease evolution and for appropriate
information reporting among professionals. Although

several systems have already been proposed, there is no
single system accepted worldwide. Unfortunately, this lack
of uniformity affects scientific communication, especially
concerning therapeuthic results.

The stage report reflects the severity of RRP in a par-
ticular moment, varying with time and treatment. The sys-
tem proposed by Derkay et al.> was chosen for being the
most applied worldwide. The most common symptoms
were dysphonia and dyspnea, commonly observed in RRP,
since the larynx is the most frequently affected site’”. All
patients in our study group had laryngeal disease.

The principal treatment for RRP is still surgical, aim-
ing to clear the airway and to improve the voice quality. Its
management often includes multiple surgeries over a long
period that can lead to a high rate of morbidity in terms of
voice quality in a substantial number of patients. Although
not a routine practice in our service, possible care strate-
gies may focus on voice therapy to optimize voice function
after surgery, which may be beneficial for selected patients.

As a highly recurrent disease, RRP requires repeated
manipulations of the larynx, increasing the risk of com-
plications. Anterior glottic synechia, the most frequent
reported late complication, is described in 1.8-41% of
patients with RRP'®'*'*, Posterior glottic and anterior
commissure synechiae follow, occuring in 0.8-12% and
3.6-11.9% of patients, respectively’®’s. Laryngeal or

Table 2 - Distribution of sequelae among laser and cold forceps surgery groups

Type of sequela Laser

No Yes Total
Glottic stenosis 2 (4.9%) 4 (44.4%) 6 (12%)
Anterior commissure synechia 15 (36.6%) 2 (22.2%) 17 (34%)
No sequela 24 (58.5%) 3(33.3%) 27 (54%)
Total 41 (100%) 9 (100%) 50 (100%)
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tracheal stenosis is found in up to 14% of cases'®>'.
Other less common sequelae include granulation tissue
and laryngoceles'>".

Our patients presented with anterior commissure
synechia, anterior glottic stenosis, and posterior glottic
stenosis. It is difficult to compare our findings to those
reported by others, considering that a non-uniform no-
menclature is used to describe laryngeal sequelae. Saleh",
Dedo and Yu', and Preuss et al.'* reported an incidence
of 6.3-41% of anterior glottic synechia in their patients,
however, they did not specify in which cases only the an-
terior commissure was affected, nor those with a greater
extent. Similarly, Preuss et al.'® used the term laryngeal
stenosis, without specifying the type or location.

In our study, advanced stages of disease were associ-
ated with an increased risk of laryngeal sequelae develop-
ment. The frequency of surgeries was not correlated to the
development of laryngeal sequelae, diverging from the
findings observed by Preuss et al.'’. Age of symptom onset,
age at first surgery, the total number of surgeries, and the
commissures involvement by papilloma were not associ-
ated with either presence or absence of laryngeal sequelae.

The type of surgery may influence the surgical out-
come. Conventional tweezers, CO2 laser, and micro-
debrider are commonly used to treat RRP patients.
Neodymium-yttrium-aluminum-garnet laser (Nd-YAG)
and pulsed light have also been used for RRP juvenile
treatment®**, in fewer cases. Reviews of a series of RRP
treated with CO, laser reported 1.8-65% of cases of late
complications''*"". In patients treated with NL surgical
modalities this rate varies from 14.5-28.5%''6.

Depending on the intensity of the laser beam in the
spot area and time of exposuring, the effect of laser may
be excessive, causing injury to deep tissues. Moreover, the
heat produced by the laser may be transmitted to the tis-
sues around the target region, producing another dam-
aged area®.

To decrease the risk of damaging adjacent tissue, spe-
cial care and attention is recommended during the surgi-
cal procedures. Avoidance of deep resection of papillomas
and maximum mucosa preservation, especially when the
anterior commissure is involved, are recommended.

In the studied population, the incidence of glottic ste-
nosis was higher among individuals with a history of L
surgical treatment. However, these patients were referred
from other institutions and specific information about the
surgical procedure, such as laser exposure time, power set-
tings, technique applied, surgeon experience, target area,
and beam intensity was not obtained. Moreover, along
with the fact that the number of CO, laser cases was rela-
tively small, conclusions about the influence of the type
of surgery (NL or L) on the development of laryngeal se-
quelae could not be drawn.

CONCLUSION

Based on the results of our study, we concluded that la-
ryngeal sequelae are a frequent complication of the sur-
gical treatment of RRP in children, particularly anterior
commissure synechia and glottic stenosis, and that they
are often associated with an advanced stage of the disease.
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