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ABSTRACT

Background: To report the impediments to the diag-
nosis and management of children with Juvenile-
Onset Recurrent Respiratory Papillomatosis as seen
in a teaching hospital in West Africa. Methods: Ret-
rospectively analysed study of participants requiring
surgical intervention for histologically confirmed ju-
venile onset recurrent respiratory papillomatosis ma-
naged at the Department of Otorhinolaryngology, Uni-
versity of llorin Teaching Hospital, llorin over a 10-
year period (2002-2011) using prospectively collated
database. Results: Juvenile-Onset Recurrent Respi-
ratory Papillomatosis constituted 8.8% of 307 laryn-
geal pathologies seen during the study period. 18
(66.7%) were males and 9 (33.3%) females with a sex
ratio (M:F) of 2:1. Age ranged from 1 year 4 months
to 12 years with a mean age of 6.1 years (SD = 2.78),
with the 6 - 10 age group constituting the lar gest cate-
gories in 51.9% of patients seen. Patients from low
socioeconomic class constituted dightly over half of
the patients studied (51.9%). 55.5% of the patients
presented late (>13 months). All patients presented
with hoarseness, stridor and difficulty in breathing.
Misdiagnosis made by thereferring clinician included
Asthma, Laryngo-tracheo-bronchitis, Foreign body as-
piration and Laryngomalacia. | nvolvement of the glot-
tis occurred in 70.4% of cases seen, while bilateral
involvement was present in 91.3% of cases operated.
Recurrence was seen in 63.0% of the patients and the
best attendance at follow-up clinic was during the
first three months post surgical extirpation. Emer-
gency tracheostomy was done to relieve airway ob-
struction in 17 (63.0%) patients. Conclusion: Impedi-
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ments to diagnosis and management of JORRP are
multifactorial. Misdiagnosis, late presentation and poor
follow-up clinic attendance of patientswith JORRP is
still a common occurrence among the physicians. Re-
commendations on how to improve management and
outcome of JORRP were made.
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1. INTRODUCTION

Juvenile-Onset Recurrent Respiratory Papillomatosis (JO-
RRP) is the most common benign neoplasm of the la-
nryngeal region amongst children. Virology studies have
confirmed Human Papilloma Virus (HPV) types 6 and
11 as the cause [1,2]. The incidence reported in the USA
was 4.3 per 100,000 children [3]. While a population
based study of JORRP found an annual incidence of 0.24
per 100,000 per year in Canada [4]. However, the preva-
lence rate in sub-saharan Africa is not quite conclusive.
Prevalence rates tend to vary with the presentation, coun-
try and socio-economic status of the population.
Although JORRP occurs in both children and adults
[5], the most common variant occurs usually among the
age group 5 - 15 years, hence the name juvenile [6] and it
tends to be recurrent in nature and aggressive in charac-
ter. Thus, JORRP remains an important differential of
change in voice, stridor and difficulty with breathing in
children. Other presenting symptoms of the condition
include, cough, recurrent pneumonia, failure to thrive,
dyspnea, dysphagia and acute respiratory distress and
thus often confused with upper respiratory tract infection
[5]. JORRP may also present as a life-threatening ob-
struction of the airway requiring emergency surgical in-
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tervention (tracheostomy) [7].

Juvenile Onset Recurrent Respiratory Papillomatosis
is frequently misdiagnosed as Laryngotracheobronchitis,
Asthma, Laryngomalacia or foreign body in the throat.
While a diagnosis can be suspected from the clinical pre-
sentation, it needs to be confirmed radiologically, and his-
topathologically. Microlaryngoscopy and histopathologi-
cal examination of the serially extirpated papillomata are
common means of achieving this. While spontaneous re-
mission of the condition is possible, recurrence remains a
major challenge, hence the need for adjunctive treatment
sometimes with immunotherapy. Extra-pulmonary spread
to the entire aerodigestive tract and malignant transfor-
mation has been reported [8].

The key to a good outcome of management remains
early diagnosis, proper and adequate management, and
serial monitoring with follow-up. We observed that many
of our patients with JORRP tended not to have good
outcomes, which pose a challenge to us as caregivers.
Therefore this study sets out to assess the impediments to
diagnosis, and management of patients who presented
with JORRP in a suburban tertiary hospital in North-
Central Nigeria. This will assist in better management
and improve the outcome in our patients.

2. MATERIALSAND METHODS

This was a retrospective descriptive study of patients
who were managed for Juvenile-Onset Recurrent Respi-
ratory Papillomatosis (JORRP) at the Department of
Otorhinolaryngology, University of Ilorin Teaching Hos-
pital, Ilorin over a 10-year period (2002-2011). The data
of all patients who were managed for JORRP confirmed
clinically, radiologically and histologically after surgical
extirpation of the lesions were included in the study. In
our centre, University of Ilorin Teaching Hospital, Ilorin,
we manage laryngeal papillomatosis traditionally by sur-
gical removal with rigid laryngoscopy (anterior com-
missure and broad view forms) aided with Hopkins tele-
scope. Excluded from the study were patients whose case
records were either not found or did not have complete
information.

Data extracted from the case records included the so-
cio-demographic characteristics including age, sex, par-
ents social-economic class, (assessed after Oyedeji model)
[9]. Clinical parameters included the main symptoms that
patients presented with, duration of symptoms before
presentation to the Otolaryngologist, previous presenta-
tions, previous diagnosis, mode of presentation (acute-
emergency, or chronic), duration between presentation
and surgical intervention.

The findings at investigations namely radiology, and
at surgery (location and extent of papillomata) and his-
tology were recorded. The type and number of surgical
interventions that the patients had were also recorded.
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The number of follow up visits, and outcome of the sur-
gery especially considering clarity of the airway and
voice were recorded. The number of patients that had
recurrences within six months after surgical extirpation
was noted.

The data was entered into the spreadsheet and ana-
lysed using the SPSS version 16.0 (Chicago, Illinois).
The data was presented in simple descriptive forms as
tables. Continuous variables were presented as decimals,
with measures of central tendency and dispersions as
Mean and standard deviations, while discrete variables
were presented as proportions.

3.RESULTS

Juvenile-Onset Recurrent Respiratory Papillomatosis
(JORRP) constituted 8.8% of a total 307 laryngeal pa-
thologies seen during the study period at the University
of Ilorin Teaching Hospital, Ilorin, Nigeria. Among the
patients, 18 (66.7%) were males and 9 (33.3%) females
with a sex ratio (M:F) of 2:1 (Table 1). The age ranged
from 16 months to 12 years with a mean age of 6.1 years
(SD = 2.78), with the 6 - 10 age group constituting the
largest categories of patients seen, 14 (51.90%), followed
by 1 - 5 age group, 12 (44.40%) (Table 1). Patients from
low socioeconomic status (SE Classes IV and V) consti-
tuted about half of the patients studied, 51.9%, while the
middle (SE Class III) and upper socioeconomic strata
(SE Class I and II) constituted 22.2% and 25.9% respec-
tively.

The most common symptom to all patients were Hoar-
seness (100%), stridor (100%), difficulty with breathing
(100%), while 24 (88.89%) presented with cough (Table
2). Patients that presented early <13 weeks constituted
44.5%, while 55.5% presented late (>13 weeks). Two
thirds of the patients, 66.7% had previously been on an-
tibiotics and presented in the hospital after failure of the
treatment. The diagnosis made by the referring clinician
were varied, these include Asthma, Laryngo-tracheo-
bronchitis, Foreign body aspiration and Laryngomalacia
(Table 2). Majority of our patients (92.6%) were deliv-
ered per vagina.

The larynx was the most affected part of the airway
infiltrated with papillomata in our patients, which trav-
ersed its different sub-regions, with 70.4% involving the
glottis, while transglottic involvement was seen in 14.8%
(Table 3). Supraglottic and subglottic involvement ac-
counted for 11.1% and 3.7% respectively. Out of the
twenty three patients with either glottic or transglottic in-
volvement, 91.3% had bilateral vocal cord involvement,
while 8.7% had unilateral involvement. Emergency tra-
cheostomy was performed to relieve airway obstruction
in 17 (62.96%) patients. The six months recurrence rate
post-surgical extirpation was 63.0%, while 22.2% did not
have recurrence during this period. However 14.8% were
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Table 1. Socio-demographic characteristics of the patients.

Table 2. Clinical characteristics of the patients.

Participants Participants
Variable
Frequency Rcentages Frequency Percentages
Age range (years) (n=27) % Main presenting symptoms (n=27) %
1-5 12 44.4 Hoarseness 27 100.0
6-10 14 51.9 Change in voice 27 100.0
11-15 1 3.7 Upper airway obstruction 27 100.0
Mean + SD 6.1+2.78 Cough 24 88.9
Gender Failure to thrive 6 25.9
Male 18 66.7 Duration of symptoms before
index presentation (weeks)
Female 9 333
0-4 1 3.7
Socioeconomic status (SES)
5-12 11 40.8
Class I 3 11.1
>13 15 55.5
Class II 4 14.8
Previous diagnosis made by
Class 111 6 222 referring physicians
Class IV 10 37.1 Laryngo-tracheo-bronchitis 11 40.8
Class V 4 14.8 Asthma 5 18.5
Note: SES Class I and II: Upper social class; SES Class III: Middle social Respiratory papillomatosis 4 14.8
class; SES Class IV and V: Lower social class.
Foreign body aspiration 2 7.4
lost to follow-up clinic visits. A large proportion of pa- Laryngomalacia 2 7.4
tients attended follow-up clinics within 1 to 3 months of A bstruction? C | .
. . . . irway obstruction? Cause .
surgical intervention (55.6%), while 25.9% and 18.5% Y
attended within 4 to 6 months and >7 months respec- Adenoids 1 3.7
. o .
tively (Table 3). There were 2 (11.8%) cases of difficult Acute bronchiolitis | 37

decannulation of the 17 patients tracheotomised, which is
a complication of the tracheostomy done which was
noted in the study.

4. DISCUSSION

Juvenile Onset Recurrent Respiratory Papillomatosis (JO-
RRP) is benign in nature and is caused by Human Papil-
lomavirus (HPV), types 6 and 11 [1,2], however due to
the variability of its symptomatology, it is often misdi-
agnosed. Unfortunately, when diagnosis is made, it is
more often than not delayed and eventual surgical treat-
ment option is compounded with recurrence of the dis-
ease. Adjuvant therapies that have been investigated in-
clude dietary supplements, control of extra-oesophageal
reflux disease, potent antiviral and chemotherapeutic
agents and photo-dynamic therapies; although several
have shown promise, none to date has cured the disease
and some may even have serious adverse effects [5].

This study noted that laryngeal papillomatosis ac-
counted for 8.8% of all laryngeal pathologies which were
managed in our hospital during the ten year study period
and the male to female ratio (M:F) was 2:1. This is simi-
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lar to previous studies in Ibadan, Nigeria in which 6.69%
of the laryngeal pathologies, managed over a fifteen (15)
year period were due to laryngeal papillomatosis [10].
However, our findings were slightly higher but over a
shorter period of 10 years. This underscores the fact that
JORREP is a relatively common disease and might have
even been under diagnosed. The finding of mean age of
the patients being 6.1 (SD = 2.78), is within the age
range of 5 to 15 years which was reported by previous
studies [5]. We actually did not find any patient with age
over fifteen years in this study. Although some other
studies have found the peak presentation of JORRP to be
<5 years of age [11]. Our study reported 44.4% of the
patients seen as being <5 years of age.

JORRP remains a strong differential that must be con-
sidered in children with features of partial airway ob-
struction, presence of hoarseness and in the absence of
fever. Despite the male preponderance reported in the
study (66.7%), other studies have not reported any sex
predilection.

Patients from lower socioeconomic class (SES) IV and
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Table 3. Findings at surgery and post-surgery.

Participants
Frequency Percentages
Glottic sub-site involvement n=27 (%)
Supraglottic 3 11.1
Glottic 19 70.4
Subglottic 1 3.7
Transglottic 4 14.8
Vocal cords involved
Single 2 7.4
Both 21 77.8
Not recorded 4 14.8
Number of follow-up visits within 6
months after discharge
1-3 15 55.6
4-6 7 259
>7 5 18.5
Recurrence within 6 months after
surgery
Yes 17 63.0
No 6 222
Not known (lost to follow-up) 4 14.8

V constituted about half, 51.9% of the patients studied.
There is documented evidence that socioeconomic status
(SES) of the patients is a risk factor cervical cancer,
whose actiology has been linked with HPV [12]. This
fact is mainly associated with the lower socioeconomic
class who tend to be more sexually active and also more
likely to have delay in accessing medical screening ser-
vices. Hence due to the common aetiological agent of
Human Papilloma Virus (HPV) especially types 6 and 11,
a link between SES and JORRP has been postulated but
not yet proven [13]. The study of Leung et al., despite
having almost half of the patients with JORRP from
lower SES, there was no correlation between SES and
severity of the disease, JORRP [14]. Further research
will need to be performed to clarify and elucidate this
relationship.

Late presentation remains one of the impediments to
proper management of JORRP found in this study, with
about 55% presenting after 13 weeks of notice of symp-
toms. Late presentation may be attributable to both pa-
tients and physician factors. While many patients actu-
ally delayed in presenting to physicians, some others
were actually misdiagnosed and thence were treated with
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various regimens of antibiotics, and were only referred
appropriately when there were no appreciable improve-
ments in symptoms, further delaying the presentation.
Late presentation has been associated with difficulties in
management, complications and poorer outcome of ma-
nagement [10].

The vast majority of our patients were delivered par
vagina. Development of JORRP had been aetiologically
linked to genital warts in the birth canal during the proc-
ess of delivery [15,16]. While this history may be diffi-
cult to elicit in the mothers of our patients due to cultural
reasons, it is advisable that all pregnant women be scre-
ened during antenatal care clinic, and those found with
genital warts treated appropriately.

Only in 14.8% of the patients referred were the diag-
nosis of JORRP made and this is similar to other studies
[17,18]. The role of continuing medical education espe-
cially concerning clinical symptoms, signs and recogni-
tion of diseases cannot be overemphasized.

While the symptoms of laryngeal papillomatosis are
varied, all the patients in our study presented with
hoarseness/change in voice, stridor and difficulty with
breathing. Hence the presence of all 3 symptoms or at
least 2 should immediately arouse the suspicion of a di-
agnosis of laryngeal papillomatosis in a child. The hall-
mark of the disease is the absence of fever. This can then
be reaffirmed with radiologic investigations; especially
by an X-ray of the soft tissue neck (particularly the lat-
eral view) (Figure 1), the computerized tomography
scan (CT scan) or a magnetic resonance imaging (MRI).
Unfortunately, availability of a CT scan and MRI in our
centre was not until towards the latter end of the study
period and even then it was not affordable for the pa-
tients. Thus there is an impediment in terms of availabil-
ity of equipment, for diagnosis. Despite this however,
there has been reported restriction in the use of these
facilities in the few centres in West African sub-region,
where they were available due to costs that were not af-
fordable to majority of the patients [19]. It is hoped that

Rounded soft tissue
opacity, obstructing
the laryngotracheal
air-column

Figure 1. X-ray soft tissue neck (lateral view) of a patient
with recurrent laryngeal papillomatosis.
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the emergence of the National Health Insurance Scheme
(NHIS), will enhance availability and affordability of
important equipment for medical diagnoses in Nigeria.
All participants had plain radiographs of the soft tissue
of the neck which mostly revealed a soft tissue shadow
located within the laryngeal air-column, with varying
degrees of airway compromise. Our practice for surgical
extirpation of recurrent papillomatosis involved the tra-
ditional surgical excision under direct laryngoscopy (an-
terior commissure and broad view forms) with the aid of
Hopkins telescope to inspect the laryngeal inlet espe-

cially the sub-glottic region thoroughly (Figures 2 and 3).

There is however a limitation to the view of the larynx
by this equipment as compared with the microlaryngo-
scopy, which provides a better view and consequent bet-
ter surgical clearance.

The use of microlaryngoscopy to aid in the complete
removal of the papilloma cannot be overemphasized and
this remains the best form of management of JORRP.
This would avoid incomplete clearance which often re-
sults in recurrence. It involves the use of an operating
microscope, which provides up to 350/400 mm lens mag-
nification. There is a need for advocacy on the part of
otolaryngologists, hospital administrators and the gov-
ernment, in ensuring the availability of this modality of
treatment to aid favourable outcome. This is necessary
for both specialists and specialist trainees.

The six months recurrence rate post-surgical extirpa-
tion was 63.0%, while 22.2% did not have recurrence

Grape-like
Laryngeal
papilloma
Endotracheal
Left Tube
Arytenoids
cartilage

Figure 2. An endoscopic picture, showing laryngeal papillo-
mata (pre-excision).

Vocal cords, now
visualized

Endotracheal Tube

Figure 3. An endoscopic picture, showing la-
ryngeal papillomata (post-excision).
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during this period. This rather high recurrence rate may
be due to incomplete extirpation by an inexperienced
surgeon, poor view and blind spots from suboptimal
equipment leaving residual lesions, or frank recurrence
of papillomata. Recurrent lesions create more serious
management problems and are an impediment to a good
outcome [5].

Emergency tracheostomy was done to relieve airway
obstruction in 17 (63.0%) patients as this is related to the
severity of the cases and late presentation. This high tra-
cheostomy rates are similar to other studies in West Af-
rica [10], which unfortunately is as a result of late pres-
entations. The morbidity of these patients increased with
the use of tracheostomy because the procedure predis-
poses the papillomata that were hitherto within the air-
way to seep and infiltrate both the tracheostomy tract and
stoma, encouraging recurrence. However, none of our
patients had extra-laryngeal papilloma. Furthermore, pre-
vious tracheostomy has been found to be associated with
difficult decannulation as was observed in 8.3% of our
patients. Recurrence is common in the management of
laryngeal papillomatosis especially in patients infected
with HPV-11 [13]. Surgical excision techniques, includ-
ing newer methods like the microdebrider, Carbon diox-
ide (CO;) laser removal and endoscopic debridement have
also been used to decrease the airway burden and im-
prove voice quality. However, none of these to date has
“cured” the condition. Hence it is not uncommon to have
repeated surgical excision, even up to 3 to 5 times in a
year with or without extra-laryngeal involvement as re-
currence remains a major challenge in the management
of recurrent laryngeal papillomatosis.

Other forms of medical and surgical treatment options
have been described with varied success rates reported
[5,20,21]. However, none of our patients had medical
treatment and there was no mortality recorded in all the
cases managed.

5. CONCLUSIONS

In conclusion, the impediments noted for the manage-
ment of JORRP in this study were multifactorial; they
include patients, physician, equipment, lesion as well as
administrative factors. Hence, we recommend the fol-
lowing;

1) Early presentation of patients to the healthcare pro-
vider and prompt action instituted,

2) Higher suspicion from physicians, early referrals
and appropriate management;

3) Avoidance of tracheostomy as much as possible,
even though the challenge of imminent airway obstruc-
tion with late presentation is appreciated;

4) Provision of adequate and affordable equipment;

5) Health education, screening and adequate treatment
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of pregnant women with genital warts.
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