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Abstract. - OBJECTIVE: PANDAS are known
as the spectrum of autoimmune pathologies re-
lated to a previous or current infection by group
A beta-hemolytic streptococcus (SBEGA), deal-
ing with several neuropsychiatric manifestations
that mainly affect pediatric age. The main fea-
tures consist of behavioral disease or movement
disease characterized by acute-onset, present-
ing especially through infant period or adoles-
cence. Specific manifestations, occurring during
the progression of the disease, are the pres-
ence of otorhinolaryngologic symptoms (ENT)
and orofacial movement disorders associated
with temporomandibular joint pain.

PATIENTS AND METHODS: We enrolled 130
children (5-15 years) with a clinical diagnosis of
PANDAS between 2012 and 2018. Participants
were assessed using ENT specific parameters,
PSG to examine respiratory disorders and con-
ventional audiological evaluation. Descriptive and
comparative statistical analyses were performed
with a control group of 51 healthy patients.

RESULTS: The prevalence of ENT symptoms
associated was significantly detected in 88 pa-
tients of 130 in Group A (relative frequency (%)
67.6; p=0.041) and in 51 patients of 130 in the
control Group B (relative frequency (%) 39.2;
p=0.063). In relation to prevalence of SDB, 54
subjects have presented nocturnal respirato-
ry obstructive symptoms from mild to severe
(relative frequency (%) 61.3; p=0.033) vs. 20
patients of Group B (relative frequency (%) 39.2;
p=0.055). The obstructive severity average type
was correlated to the consensual adenotonsillar
development (size 3-4), (relative frequency (%)
45.4; p=0.047). The audiological deficits found

were mostly of transmissive type with OME
correlated and linked to the presence of oc-
casional episodes of AOM. The four PANDAS
patients who presented orobuccal dystonia (rel-
ative frequency (%) 4.54; p=0.091) achieved an
improvement of the algic symptoms through the
exercises of self-rehabilitation.

CONCLUSIONS: Findings from our study
show that respiratory diseases, characterizing
a group of patients with pandas, are the direct
consequences of the malformed or hypertrophic
condition and suggesting in these conditions
surgical therapy as an approaching tool.
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Introduction

PANDAS syndromes represent a group of
acute-onset neuropsychiatric disorders consisting
of obsessive convulsive disorder (OCD) or move-
ment disorders typically of the late pediatric age,
usually between 5 and 15 years'. The disease recog-
nizes his etiology in a previous or current triggered
infection by “group A beta-haemolytic streptococ-
cus” (GABHS). Initially, it has a relapsing/remitting
clinical course with a specific symptomatic trait of
TIC (either movement or vocal disorders), OCD
and eventually interesting upper digestive tract.
PANDAS were firstly described in 1998 by the
National Institute of Mental Health. Recently, new
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studies ** provided a different vision including
PANDAS as a subgroup of a more comprehensive
framework of neuropsychiatric disorders in acute
onset, leading to the concept of PANS (Pediatric
Acute Onset Neuropsychiatric Syndrome). It dif-
fers for the unspecified causative agent according
to the observation that similar syndromes can be
a consequence either of a streptococcal or other
different infective agent, environmental factors
or, not least, metabolic diseases®. It has been de-
scribed a set of PANS with acute OCD onset in
which concurrent increasing of anti-streptococcal
antibody rate (with or without a clear infective
manifestation) seems to cause a worsening in
symptomatic OCD features or even comorbidities
as behavior regression, anxiety, and depression
with wanderings of suicide. This suggests multiple
etiology of trigger agents involved in PANS in-
cluding immunological or genetic causes®'’. Liter-
ature has widely treated about the clinical aspect of
PANS and PANDAS connected with pharyngeal
inflammation, though no other clinical study has
been conducted to clarify the presence of upper
aerodigestive symptoms linked with streptococcal
infection. Mahony et al’ paid significant attention
to the role of rhinosinusitis as a possible trigger in
the onset of PANS disorders. This was upheld by
following animal researches suggesting the pres-
ence of specific Th17 cellular antigen, raised up in
nasal lymphatic tissue, can migrate through the na-
sopharynx. Thus, prosecuting its way through the
nasal cavity and reaching anterior cranial fossa, it
would lead to a subversion of the synaptic mech-
anism by generating inflammatory reaction and
activating microglial cells®. The identified findings
focused on the correlation between rhinosinus-
itis and PANS and how adequate treatment can
lead to the remission of clinical manifestations.
This study aimed to specify the impact of upper
airway obstruction with ENT related diseases, in-
cluding respiratory sleep disorders (SDB), middle
ear pathology and orofacial movement disorders
(including temporomandibular joint pain) and to
recognize a potential role of oropharyngeal strep-
tococcal infection.

Materials and Methods

Our work was set as a non-randomized descrip-
tive observational study, in which was enrolled a
court of 88 patients with a recognized diagnosis
of PANDAS through a multicenter research study
conducted between March 2012 and June 2018.

Patients were selected from a larger group of
about 130 PANDAS patients using inclusion and
exclusion parameters (Group A). After collecting
general demographic information’s, were assessed
specific parameters as adenotonsillar objectivity,
etiological factors, respiratory disorders, etc. For
statistical purposes, we compared the prevalence
of ENT disorders in a group of 130 healthy patients
received at a routine pediatric visit (Group B).

Sleep-Associated Breathing
Disorders (SDB)''-"7

SDB were evaluated according to the Guide-
lines of the American Academy of Otolaryngol-
ogy- Head and Neck Surgery (AAO-HNS). Using
a polysomnographic study (PSG) we identified
and recorded the different sleep patterns and
performed the AHI index (Apnea- Hypopnea In-
dex). The diagnosis of Obstructive Sleep Apnea
Syndrome (OSA) was defined with an AHI value
> 1/h. The degree of severity was determined
considering the number of obstructive apnea and
hypopnea episodes per hour of sleep. Finally, we
divided patients into three groups according to
the AHI’s severity (1-5, 5-15 and >15/h).

Adenoid and Tonsil Size'*'8
The adenoid degree was measured by naso-

fibroscopy examination and divided into four

grades:

a) Grade 1, adenoid tissue occupies only the
upper segment of the rhinopharyngeal cavity;

b) Grade 2, adenoid tissue is confined to the
upper half of the rhinopharyngeal cavity;

¢) Grade 3, adenoid tissue is extended over the
rhinopharynx with choanal obstruction and
partial closure of tubal ostium;

d) Grade 4, tube ostium and lower choanal bor-
der could not be observed).
Tonsils were graded as follows:

a) Small tonsils confined to the tonsillar pillars;

b) Tonsils that extend just outside the pillars;

c) Tonsils that extended outside the pillars but
did not meet in the midline;

d) Large tonsils that met in the midline.

Etiologic Agent'®

According to standard procedures, the mi-
crobiological diagnosis was made in all patients
through a throat swab culture.

Middle Ear Pathology’>'*

We evaluated a condition of effusive otitis me-
dia (OME) or acute otitis media (AOM) detecting
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the simultaneous presence of different diagnostic
elements. OME was identified by the presence
of an effusion, glue-like fluid behind an intact
tympanic membrane in the absence of signs and
symptoms of acute inflammation, abnormal color
(yellow/amber/ blue), retracted/concave tympan-
ic membrane, and air-fluid levels. At hearing
testing, we detected a mild conductive hearing
loss. Tympanogram revealed an immobile ear
drum or negative middle ear pressure. AOM was
suspected in the presence of mild bulging of the
tympanic membrane with otalgia and intense
tympanic membrane erythema, subjective hear-
ing symptoms sharply elevated in the last 48-72
hours and middle ear exudate detection.

Rhinosinusal Involvement’> ¢

The diagnosis of rhinosinusitis was performed
on the EPOS 2012 criteria or rather on the pres-
ence of at least 2 major symptoms or greater + 1
> 1 minor symptoms.

Sensorineural/Transmission Hearing Loss

The choice of techniques for audiological
evaluation was age-dependent, considering the
pediatric patient and his motor skills. Participants
underwent conventional tonal audiometry, ana-
lyzing the air threshold (at 125, 250, 500, 1000,
2000, 3000, 4000 and 8000 Hz frequencies).
Moreover, the bone via conduction threshold was
examined with a mastoid vibrator (to 250-4000
Hz) frequencies to specify the degree of hearing
loss both from a quantitative and a qualitative
point of view. We considered the Guidelines
of the World Health Organization (WHO) on
average 500-1000-2000-4000 frequency in Hz:
Normal: 0-25 dB - mild hearing loss: 25-40 dB
- moderate hearing loss: 41-55 dB—moderately
severe hearing loss: 56-70 dB -severe hearing
loss: 71-90 dB-profound hearing loss: >91 dB.
In non-collaborating subjects for the assessment
of the auditory threshold, were used objective
examinations as acoustic otoemissions and im-
pedance test.

Movement's Disorders with
Temporomandibular Joint Pain’®

This evaluation was performed in order to iden-
tify dystonic mandibular movements (temporo-
mandibular hyperkinesia) with persistent pain in
the temporomandibular joint. The outcome mea-
sure was the intensity of oromandibular pain using
a numerical rating scale (NRS) from 0 to 10 (0 =
no pain, 10 = worst pain imaginable). The Burke-
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Fahn Marsden Disability Scale (BFM) was used to
classify the grade of mandibular temporal move-
ment disorders. Then, patients with temporoman-
dibular joint disorders have undergone rehabilita-
tion treatment and have been trained to perform
exercises at home. The exercises consisted of ten
repetitions, twice a day, of protrusion-retrusion
(antero-posterior) of the mandible, lateralization of
the jaw to the right and lateralization movements
of jaw to the left, maximum opening and closing of
the mouth excluding the contextual contraction of
the tongue and of the other chewing muscles’. The
protrusion-retrusion movements were performed
with a spacer (cotton roll) between the incisors
while the lateralization movements with a spacer
between the canines (positioned homolaterally to
the direction of the lateral displacement). The ex-
ercises, performed twice a day with the help of a
mirror, aimed to correct the anomalous postures
that arose during the last repetitions. Before home
rehabilitation exercises, patients underwent train-
ing exercises in the hospital to correctly execute
it and without evoking pain. Therefore, it was a
sort of “guided home self-rehabilitation”. Inclusion
criteria were (a) confirmed diagnosis of PANDAS,
(b) age between 5 and 15 years with a current or
history of ENT diseases with associated symptoms
and signs. Exclusion criteria were (a) patients in/
or previous orthodontic or orthognathic treatment,
(b) craniofacial anomalies, (c) genetic disorders,
neuromuscular diseases, cognitive deficits and or
mental retardation, (d) children younger than 36
months of age, (e) obesity, (f) lingual tonsil hyper-
trophy and (g) previous history of any adenotonsil-
lar surgery. We had also established inclusion
criteria for the control group, selecting patients
with (a) no suspected or confirmed diagnosis of
PANDAS, (b) age between 5 and 15 years, (c) cur-
rent or history of ENT diseases not related to other
disorders. The Ethics Committee approval (no: 15-
20/2012) and informed consent of the caregivers
and children were obtained accordingly.

Statistical Analysis

The data were analyzed using the SPSS 16.0
statistical software (SPSS Inc. Chicago, IL, USA).
For the continuous numerical variables, the dif-
ferences between groups were evaluated by t-test
or non-parametric tests (Mann-Whitney test),
concerning the categorical variables, evaluated
with the exact Fisher test. Values of p <0.05 were
considered indicative of statistical significance.
Genetic factors, alimentary diet, environmental
factors such as xenobiotics or bacterial lipopoly-
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Table I. Demographic data of patients.

Total n (%) p-value
(N=88)
Gender
Male 60 68.2 0.043*
Female 28 31.8
Age (years)
5-8 2 31.8
8-10 37 42.0 0.073
>10 23 26.2

saccharides induction factors may be involved in
the pathogenesis of this disease were not studied
in this manuscript.

Results

The prevalence of ENT symptoms associat-
ed was significantly detected in 88 patients of
130 (relative frequency (%) 67.6; p=0.041) and
in 51 patients of 130 in the control group (rel-
ative frequency (%) 39.2; p=0.063). In relation
to demographic factors, significant differences
have emerged regarding the sex with a signif-
icant prevalence of the male sex in PANDAS’
patients compared to the control (60 male vs.
28 female) (relative frequency (%) 68.2 vs. 31.8;
p=0.043). However, no significant differences
were found considering the age (p=0.073) (Table
I). In relation to prevalence of SDB, 54 subjects
have presented nocturnal respiratory obstructive
symptoms from mild to severe (relative frequen-
cy (%) 61.3; p=0.033) vs. 20 patients of group B
(relative frequency (%) 39.2; p=0.055) (Table II).
In relation to above, the obstructive severity av-
erage type was correlated to the consensual ad-
enotonsillar development, especially in 40 sub-
jects with size 3-4 (relative frequency (%) 45.4;
p=0.047) (Table III-IV). In the relationship of
etiological agent causal, among positive patients
at previous controls to GABHS, during the acute
episodes were found positive 77.7 % in PAN-

Table Il. Respiratory Sleep Disorders (RSD).

DAS’ group vs. 28.3 % of group B (p=0.073).
Not to be underestimated, although not signif-
icant in this study, the presence of still other
etiologic agents both in PANDAS group that in
healthy Group, was probably related to a tem-
porary super infection EBV (relative frequency
(%) 17.4; p=0.076) and Mycoplasma Pneumo-
niae as coinfection (relative frequency (%) 4.9;
p=0.082). The presence of rhinosinusitis did not
show any significant results for observational
purposes in both groups — 12 patients in Group
A and 6 in Group B (relative frequency (%) 14.2
vs. 12,5% p=0.067) (Table 1V). The audiological
deficits found were mostly transmissive type
(Group A: 68 patients relative frequency (%) 78.2
vs. Group B: 22 patients relative frequency (%)
41.3; p=0.039) with OME correlated and linked
to the presence of occasional episodes of AOM
(relative frequency (%) 25.4 vs. 17.5%; p=0.079).
In group A six cases with sensorineural hear-
ing loss have been reported unrelated to causal
prenatal or perinatal phenomena rather than the
pathology itself (relative frequency (%) 6.8 vs.
3.4; p =0.082) (Table 1V). The four PANDAS
patients who presented orobuccal dystonia (rel-
ative frequency (%) 4.54; p=0.091) achieved an
improvement of the algic symptoms through the
exercises of self-rehabilitation, an improvement
in the particularity of the temporomandibular
joint and, at the same time, a clear reduction of
the hyperkinetic movements. No patient of the
control group presented orobuccal dystonia or
temporomandibular joint disorders. The assess-
ment scales used for pain and movement disorder
(numerical rating scale or NRS and Burke-Fahn
Marsden Disability Scale)® showed marked im-
provement or even the resolution of symptoms.
Any disturbances or worsening have been re-
ported after the self-rehabilitation treatment
performed. According to current literature, the
prevalence of ENT disorders in the control group
was found in about 39.2% of patients. Among
these, SDB were the most common (39.2%),
with OME (41.3%) and adenotonsillar disorders

AHI (Severity of OSA) Total (N=88) n (%) p-value
<1 (Absence) 26 29.5 0.061
1-5 (Mild) 27 30.7 0.047*
5-15 (Moderate) 32 36.3 0.043*
>15 (Severe) 3 35 0.085

Abbreviations: AHI (apnea/hypopnea index).
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Table 1. Relationship between RSD and abnormal adenotonsillar size.

AHI (Severity of OSA) Size 1-2 (%) Size 3-4 (%) p-value
<1 (Absence) (26) 20 (22.7) 6 (6.8) 0.071
1-5 (Mild) (27) 8(9.1) 19 (21.6) 0.047*
5-15 (Moderate) (32) 4 (4.6) 28 (31.8) 0.034*
>15 (Severe) (3) 0(-) 3(3.5) 0.001
Total 32 (36.4) 56 (63.6) 0.043*

Abbreviations: AHI (apnea/hypopnea index); OSA (Obstructive Sleep Apnea); Adenotonsillar Size 1-2 (Normal); Adenotonsillar

Size 3-4 (Abnormal).

(19.2%) (Table 1V). Hearing problems (SNHL)
were found in 3.4% of cases (Table IV).

Discussion

PANDAS disease is a complex nosological en-
tity with several clinical features, including even
ENT manifestation. Therefore, it is of particular
interest not only for pediatricians but also for
neuropsychiatrists and otolaryngologists. In the
context of these multiple district disorders, head
and neck regions are an important site possibly
affected by localized manifestation, usually re-
quiring a specific otolaryngologic consultation.
Thus, ENT disorder should always be consid-
ered in pediatric patients considering the high
incidence of recurrent streptococcal infections in
children. The analysis of the results showed ENT
manifestations may be divided into three groups:
otological problems, adenotonsillar hypertrophy
and airways problems. Previous different studies
focused on a possible role of rhinosinusitis in the
trigger of PANS. Other different works analyzed
the role of the tonsillar system, especially during
tonsillopharyngitis, and considered tonsillectomy
as a possible therapeutic target . Nonetheless,
no other article at the moment widely describes
the correlated etiologies or pathogenetic causes
of ENT districts 7. This work aims to evaluate
for the first time the whole ENT specter and the

Table IV. ENT pathology in PANDAS’s patients.

oromandibular joint pain in children affected
by PANDAS. In particular, one of our attempts
was to identify, through an accurate analysis of
the patients, which factors could interact with
pharyngo-tonsillar events causing an altered
health status, even focusing the attention on those
ones apparently acting as a non-specific trigger.
Unfortunately, often it is not possible to complete
and adequate clinical evaluation due to the lack of
collaboration of pediatric patients, showing a lack
of compliance in executing exams and asking
many explanations about the practice not show-
ing confidence in the care. Moreover, children’s
fear can worsen the state, especially with the con-
current presence of neuropsychiatric disorders
(tics, anxiety, depression), with manifestation as
crying, agitation, and restless or frank hyper-
activity. As previously reported in the litera-
ture, male children composed most percentage of
PANDAS patients from our data analysis. Despite
many subjects were affected by streptococcal
pharyngo-tonsillitis, fundamental criteria to be
recruited was both laboratory and clinical evi-
dence of streptococcal infection, so positive swab
patients without clinical evidence were not ad-
mitted. Particularly, we collected the subgroup of
patients manifested clinical features of PANDAS
following the first event of streptococcal disease.
As a matter of fact, neuropsychiatric symptoms
can develop either throughout an initial infec-
tion or slatentize subsequently, often requiring a

Pathology Absence Presence (%) p-value
Respiratory Sleep Disorder 23 54 (73.9) 0.033*
Adenotonsillar hypertrophy 25 48 (65.7) 0.035%
Effusive otitis media 15 58 (79.4) 0.029*
Rhinosinusal pathology 62 26 (30.2) 0.067
Hearing problems (SNHL) 69 6 (6.84) 0.082
Temporomandibular joint disorders 84 4 (4.54) 0.091
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secondary infection as activator of the disease’.
Among the observations of our study, it should be
noted that the temporomandibular rehabilitation,
applied to subjects with disorders of the temporo-
mandibular movement, reduced pain, the intensi-
ty and the number of hyperkinetic movements in
all our patients. In particular, temporomandibular
hyperkinesia appears to be improved due to the
consequent greater awareness and post-exercise
motor control. No cases of temporomandibular
disorders were found in the control group. As
regards to the super-specific field of audiology,
the most recurrent finding is Acute Otitis Media
(AOM). From our study emerges that a high
percentage of patients with middle ear infection
shows tympanograms’s results with altered motil-
ity of the ossicular chain and scarring of tympan-
ic membrane till perforation. Most cases resulted
as a type “C”, followed by type “B”. Patients with
phlogosis of middle ear also present interest in
the audiological sphere, obviously confirmed by
the presence in these patients of mild conductive
hearing loss with tympanogram of type B. In
such an important period for the complete de-
velopment of the sensory and cognitive function,
repercussions in the acquisition of language are
also possible. Nevertheless, in a small minority
(6.8%) of cases of PANDAS’ group, the hearing
loss is consequent to a sensorineural cause, very
similar to those deafness syndromes with natal/
perinatal onset, often due to ischemic accidents at
birth or in prematurity. Unfortunately, literature
about it is very lacking and no correlation with
PANDAS can be assessed. Reversely, the hearing
loss in the control group was due to a transmis-
sive pathology in all the patients. Respiratory
disorders are the main protagonist among the
manifestations of the head and neck disorders. In
pediatric age they are, as mentioned, an unpleas-
ant consequence of frequent infective episodes
characterizing upper respiratory trait, of course
due to an anatomical predisposition (reduction
of diameter for age). SDB can present different
grades of obstruction till the complete apnea and
causing hypoxemia, sleep disorders and daylight
symptoms. A precise estimation of episodes’ se-
verity is possible thanks to parents’ interview
jointly with objective tests as polysomnography.
Moreover, in the evaluation of these findings, a
certain role is played by chronic and hyperplas-
tic phlogosis, seeing specifically adenotonsillar
hypertrophy as the main cause of OSA in chil-
dren with no other intercurrent disturbances'”°.
The frequency of hypertrophy in the tonsil or

adenoid tissue in PANDAS patients analyzed
in our work was estimated at 45.4% vs. 19.2%
in Group B. However, since the presence of
hypertrophy is not stable in children suffering
from OSA, there is a potential role of several
other factors and severity of obstructive episodes.
For this reason, in the choice of surgical indica-
tion, must be observed all those factors poten-
tially implicated in the successful rate of surgery
(adenotonsillectomy). Therefore, clinical features
like age, adenoid and tonsil size, preoperative
grade of obstructions, BMI, comorbidities such
as gastroesophageal reflux disease, allergic rhi-
nitis or recurrence of audio-otological disease
and anatomic findings have to be considered.
However, despite extensive preoperative evalua-
tion of the patient’s clinical features is essential
for the surgery’s execution, the successful range
of adenotonsillectomy in pediatric patients with
OSA is still inconstant from 27.2% to 82.9%".
This range in most cases requires the provision
of ulterior treatments. Despite this, the high prev-
alence of sleep breathing disorders in PANDAS’
patient’s group emerges from PSG data suggest-
ing an important role of adenotonsillar hypertro-
phy. Therefore, even if OSA is considered as a
multifactorial condition, the surgical excision of
hypertrophic tissue of tonsils and adenoids is still
considered the gold standard for therapy in chil-
dren with sleep obstructive apnoea'’?*. Since it
concerns such a debated matter, it is necessary to
reach further evidence to clarify the role and the
indication of surgery in the tonsillar pathology.
Specific attention should be paid to these factors
probably implicated in the pathogenesis of OSA,
like genetic arrangement, alimentary disorders,
presence of xenobiotics or lipopolysaccharides,
together with all those elements not treated in
our study'®22,

Conclusions

This study may be considered a first attempt
to analyze ENT symptoms in PANDAS patients.
One of the limits of our work is related to the re-
cruitment modality: we do not consider the wide
range of patients with neuropsychiatric symp-
toms unless it was not documented clinical or
laboratory evidence of GABHS. Thus, limiting
the feasibility of our results only to those patients
with already documented strep throat. Our main
aim was, anyway, to evaluate general otolar-
yngologic features in patients with PANDAS,
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paying attention to important consequences as
sleep obstructive apnea related to GABHS phar-
yngitis. Especially, the presence of a severe grade
of OSA can represent a particular indication for
tonsillectomy, as indicated by guidelines of the
American Academy of Otolaryngology-Head and
Neck Surgery. Considering the poor relative fre-
quency of orobuccal dystonia PANDAS related
found in our study, temporomandibular disorders
didn’t reach statistical significance. The role of
the otolaryngologist in the ongoing care of PAN-
DAS patients cannot finish with the diagnosis
but the specialist should see the patient after
intervals of 3-6 months to exclude or treat major
and minor significant complications like middle
ear effusion. Subsequent visits may be at longer
intervals but allow to regard symptoms of hearing
loss or fluctuation and to detect first signs of other
otorhinolaryngology pathologies.
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