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Abstract

Objectives: To verify the validity of clinical assessment in diagnosing dysphagia in children with chronic encephalopathy.
Methods: We included 93 clinical swallowing exams associated with video fluoroscopy performed in children diagnosed with
chronic encephalopathy, aged between two and five years, from an institution’s database from March 2010 to September 2011.
Evaluations were performed on two separate occasions, by different researchers under blind conditions.

Results: Clinical assessment presented low sensitivity (65,4%) and a positive predictive value (59,6%) in relation to video
fluoroscopy for diagnosing dysphagia with liquid consistency. Specificity was low, with levels under (47.9%) for the consistencies
tested. A weak concordance was observed (Kappa 0.2) between the clinical assessment and videofluoroscopy for pasty consistency.
No statistically significant difference was observed between the studied methods (p>0.05).

Conclusion: In the present study, the sensitivity and specificity of the clinical diagnosis of dysphagia have demonstrated that this
diagnostic procedure may not detect any change in the swallowing process, irrespective of the consistency used during investigation.
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Introduction

Young children with chronic encephalopathy present motor and
postural disorders involving several body parts due to neurological
impairment, thus compromising oral motor structures. This may
result in changes to the function of eating and dysphagia [1-5].

Dysphagia is diagnosed through clinical and instrumental
assessment using subjective and objective parameters in order
to characterize and differentiate between normal and abnormal
eating behaviour. It has been observed in clinical investigations that
there is a need for an accurate diagnosis of dysphagia, with relevant
information regarding the therapeutic process.
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Clinical assessment of swallowing is essential for recommending
guidelines for safe eating without the risk of aspiration, and
rehabilitation strategies [6]. However, one weakness involved in
the clinical assessment of swallowing is the lack of objectivity, as
it may not be possible to accurately determine any changes taking
place in the phases of swallowing [6-8]. This may lead to doubts
regarding the aspiration of food and/or saliva. Thus, it is necessary
to investigate these changes through complementary methods
according to each specific clinical scenario [9].
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Thus, videofluoroscopy is a complementary method for the
diagnosis of dysphagia, since it provides real-time images of
all phases of swallowing, therefore allowing a more accurate
analysis. This test is considered gold standard for the investigation
of swallowing disorders [10]. Authors have emphasized the
importance of this method for diagnosing and treating dysphagia
within the paediatric population [11-12].

Studies involving clinical assessment and video fluoroscopy
have demonstrated methodological limitations (sample selection
criteria, definition of age in the study population and a lack of
standardization for the consistencies, the posture of the subject
and the use of the tools) that may interfere with the performance,
the results and the comparison of these methods, thus impeding
a careful assessment of what to recommend for an appropriate
diagnosis of dysphagiain paediatric patients. Itisimportantto define
the accuracy of clinical assessing dysphagia in order to ensure an
established clinical diagnosis, and to recommend complementary
assessment by video fluoroscopy for greater accuracy.

The aim of this study has been to verify the validity of clinical
assessment in diagnosing dysphagia in young children with chronic
encephalopathy in comparison with video fluoroscopic swallowing
study, using standardized protocols regarding food consistency,
utensils and patient posture for the two assessments.

Methods

The present study is characterized by being a cross-sectional
retrospective clinical type, performed through the analysis of the
database of the Hospital das Clinicals of the Federal University of
Pernambuco from approved project by the Ethics Committee for
Research on Human Beings at the Center of Sciences of Health of the
institution (Protocol No. 108/2011). It is noteworthy that all legal
representatives were informed and signed the Free and Informed
Consent Form.

Thedatasetwascomposedofasampleof93 youngchildren (aged
2 to 5 years; 60.2% male) diagnosed with chronic encephalopathy,
for whom children with cerebral palsy, psychomotor retardation
and / or neuromotor dysfunction were considered, regardless of
severity. Children with orofacial malformations and / or gastric
varices were excluded.

The phases of swallowing were clinically assessed using a
standardized protocol, during food consumption with liquid and
pasty consistencies, using cervical auscultation with a stainless-
steel stethoscope for new born babies (Mikoto’s®, Sdo Paulo,
Brazil), positioned on either side of the thyroid cartilage. The
person responsible for the child was requested to offer food in
the same manner as at home, in an attempt to reproduce routine
behaviour patterns for both the person responsible and the child.
Observation of feeding took place with a standardized portion
of 50 ml carton juice + 5g of instant food thickener for a pasty
consistency and 50 ml carton juice for liquid consistency. Food
was offered with a plastic cup and spoon for both the pasty and
liquid consistencies, respectively. All complications that suggested
clinical signs of laryngeal penetration and/or aspiration, which
occurred during and at the end of assessment, were noted, such as
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crying, coughing, choking, vomiting, drowsiness, dyspnoea and any
vocal change. Clinical assessments followed a sequence of pasty
consistency followed by liquid, conducted by two speech therapists
who were not involved in the study, and trained in the Bo bath
neuroevolutionary concept, with over 10 years of experience in
assessing and rehabilitating children with neurological disorders.

The analysis of the exams of video fluoroscopic swallowing was
performed according to standardized protocol. The examinations
were performed using a remote-controlled serigraph (VMI -
Sterigmatic Pulsar Plus®, Lago Santa, Brazil), with a table tilted
at 90° [13-15]; The radiological incident used was a profile, which
provides clear visibility of the permeation of the airways. The focus
of the fluoroscopic image in the lateral position was delimited by:
1) the anterior region, by the lips, 2) the superior region, by the
nasal cavity, 3) the posterior region, by the cervical spine, and 4) the
inferior region, by the bifurcation of the airways and the cervical
oesophagus. (1g/ml) for contrast, as recommended for fluoroscopic
studies of the upper digestive tract. The examination was performed
by a speech therapist, with the relevant qualifications and six years
of experience performing this examination, and a radiologist. The
time-lapse between clinical assessment and the video fluoroscopic
swallowing study ranged from seven to twenty days, according to
the availability of the child.

Parameters assessed were: movement of the tongue (repetitive
piston-like movement (wave) in the anteroposterior direction
necessary to propel the bolus into the oral cavity), propulsion of the
bolus (transference of the bolus to the posterior region of the mouth
through pressure from the oral cavity towards the oropharynx),
laryngeal elevation (lifting movement towards the anterior hyoid
bone and the larynx) and aspiration (material enters beyond the
laryngeal ventricle, reaching the lower airways, which may occur
before, during or after swallowing, with or without a protective
cough). Dysphagia was defined by the presence of isolated
aspiration or by at least two inappropriate parameters, both in the
clinical assessment and the videofluoroscopic swallowing study
[16].

The study followed the guidelines of the STARD checklist [17].
The validation of clinical assessment in diagnosing dysphagia,
using a video fluoroscopic swallowing study as gold standard, was
expressed by the calculations of sensitivity, specificity, positive
predictive value and negative predictive value, with the respective
confidence intervals of 95%. The presence of aspiration and
penetration in the two assessment methods were also compared.

Statistical analysis was undertaken with the Chi-squared test,
using the Statistical Package for the Social Sciences 13.0 (SPSS
for Windows), considering a p-value < 5% for the acceptance of
statistical significance.

Result

In the initial clinical assessment, it was observed that 43.0% of
the children demonstrated verbal comprehension, 53.5% interacted
with some form of communication and 52.7% presented wheezing.
With regard to eating, 49.5% received an exclusively oral diet, with
reports of choking while being fed, 95.7% mostly received a menu
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with a pasty consistency. A total of 68.8% either ate or received
food sitting on the lap of an adult.

Clinical assessment of pasty consistency (Table 1) presented
low sensitivity for the detection of dysphagia.

Table 1: Validation of The Clinical Diagnosis Of Dysphagia With A Pasty Consistency According To The Video fluoroscopic Swallowing Study.

Yes No p*
Dysphagia according to clinical assessment of
swallowing n (%) n (%) S-56.8% (41.1-71.3)
Sp-47.9% (33.5-62.6)
PPV -50.0% (35.7 - 64.3)
NPV - 54.8% (38.8 - 69.8)
Yes 25 (50.0%) 25 (50.0%) 0.8
No 19 (45.2%) 23 (54.8%)

S — Sensitivity
Sp — Specificity
PPV — Positive predictive value

NPV — Negative predictive value

Table 1-Validation of the clinical diagnosis of dysphagia with a
pasty consistency according to the video fluoroscopic swallowing
study.

There was a higher sensitivity in the clinical diagnosis of
dysphagia for a liquid consistency (Table 2), although at a low level.
It is important to highlight the higher positive predictive value for
a liquid consistency.

Table 2: Validation of The Clinical Diagnosis of Dysphagia with A Liquid Consistency According to The Video fluoroscopic Swallowing Study.

| Dysphagiaaccordingto Videofluoroscopy  Validation (IC95%)
Yes No p
Dysphagia according to clinical assessment of n (%) n (%) §-65.4 %(50.8 - 77.7)
swallowing Sp -36.1 % (21.34 - 53.8)
PPV -59.6 % (45.8 - 72.2)
NPV - 41.9 % (45.1 - 60.7)
Yes 34 (59.6%) 23 (40.4%) 1.00
No 18 (58.1%) 13 (41.9%)

S — Sensitivity
Sp — Specificity

PPV — Positive predictive value
NPV — Negative predictive value

Table 2-Validation of the clinical diagnosis of dysphagia with a
liquid consistency according to the video fluoroscopic swallowing
study.

Table 3-demonstrates the comparison between the clinical
assessment of swallowing and video fluoroscopy for penetration/
aspiration with a pasty consistency.

Table 3: Penetration/Aspiration with A Pasty Consistency.

Pasty aspiration
videofluoroscopy Yes No kappa P
N % N %
Yes 4 | 16.7 2 3 0.2 0.04
No 20 | 833 | 65 97 Fisher
Discussion

The results have indicated that clinical assessment may not
be sufficient to accurately diagnose dysphagia in some patients.

It is therefore probable that changes in swallowing are not being
identified and dealt with in a timely manner, thus increasing the risk
of gradual worsening. Similar findings have been reported by other
authors [18,11], who concluded that clinical diagnosis may not
perceive certain difficulties in the process of swallowing. However,
these studies were not conducted with robust methodologies, with
standardized, constant techniques appropriate for the consistencies
used.

The low specificity of clinical assessment suggests that children
with normal swallowing patterns (little or no risk of aspiration
of saliva and/or food) are not detected. This finding is relevant
because, for an instrument that purports to diagnose dysphagia, it
is important to be more sensitive and present a satisfactory positive
predictive value, since not identifying children at risk of aspiration
and specific swallowing difficulties would result in functional
impairment of eating, the possibility of recurrent pneumonia,
weight loss and less efficient rehabilitation results.
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Studies involving children with chronic encephalopathy
have demonstrated a greater swallowing impairment with liquid
consistencies [19,2,20]. This is possibly justified because the
clinical diagnosis of dysphagia’s with this consistency is more easily
perceived. On the other hand, it cannot be affirmed, when a child
presents difficulties in swallowing with this consistency during
clinical assessment, whether dysphagia had occurred for liquids,
since this assessment may not be reliable.

Similar findings have revealed [6] children with difficulties in
swallowing and aged between zero and 15 years of age. The authors
demonstrated a sensitivity of 92.0% for clinical assessment in the
diagnosis of aspiration for liquid consistency when compared to
video fluoroscopy, the latter being considered gold standard. Other
authors [18] have corroborated these findings with research into
children with dysphagia, aged between one month and five years.
These authors demonstrated sensitivity values of above 90.0% for
clinical assessment.

One important aspect that should be emphasized is the fact that
although some of the cited studies were not performed exclusively
with children or people similar to those involved in this study, the
aim of the clinical assessment should have been the diagnosis of
swallowing disorders, especially in cases with risk of aspiration,
irrespective of the exposed individual or the underlying disease.
Our results suggest that children with swallowing difficulties may
not be accurately diagnosed when clinical assessment is the only
diagnostic method used. Thus, the consequences of this practice
suggest very ineffective therapeutic approaches, in that a correct,
precise, detailed diagnosis may be the active medium for the
process of rehabilitation [21-22]. It should be noted that clinical
assessment is extremely important in therapy, especially since
it is an active instrument in the management of children with
swallowing disorders.

Perhaps for these reasons, most authors agree that clinical
assessment of swallowing and video fluoroscopy are diagnostic
tools that complement one another, and although they assess the
same event, there is a diversity in the assessments with regard to
the form (technical instruments, patient’s daily routine) and the
moment it is performed (different days, so the clinical symptoms
of encephalopathy may interfere with the general health of the
patient, making her/him more or less prone to the manipulations
inherent in the assessments)[ 2,23-25]. Thus, depending on the
degree of swallowing impairment, an accurate clinical diagnosis
becomes difficult, thus requiring a more objective examination.
A video fluoroscopic swallowing study is a quantifiable, dynamic
examination, since it permits the visualization of the entire process
of swallowing and is therefore useful in the diagnostic assessment
of these patients.

One further important aspect refers to the difficulty in finding
studies that have used a similar methodology to the present
study. Most studies do not present relevant standardizations for
the characteristics of the sample, the consistency of the food, the
utensils and manner in which food is offered. Moreover, studies
have reported apparently high levels of sensitivity, which counts
assessment. However,

positively for clinical methodological
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problems for standard techniques may have contributed to these
improved results. Thus, our results may direct a more critical
clinical eye over the diagnosis of dysphagia in children, especially
in alerting phono audiologists about the need to standardize
assessments in their clinical practice for these patients, in order
not delay any conduct beneficial to the quality of the patient’s life
by erroneously ruling out the presence of dysphagia.

Our results indicated weak concordance (Kappa 0.2) between
the methods of clinical assessment and video fluoroscopy for
aspiration with a pasty consistency. In this case, clinical assessment
alone may not be an effective tool for diagnosing aspiration with
this consistency since, once undiagnosed aspiration may harm
the health of children with encephalopathy. Moreover, aspiration
is an intermittent phenomenon, because a test may demonstrate
episodes of aspiration and not others. Besides, it is more difficult to
perceive problems in the pharynx, which is sufficient justification
for the difficulty in diagnosing swallowing disorders.

Children who composed the sample presented heterogeneous
characteristics regarding motor, sensory and cognitive aspects,
which may have interfered with the performance of the assessments.
However, there is known to be a difficulty in classifying the different
types and manifestations of these neurological conditions because
motor, cognitive, sensory and overall body posture impairments are
changes that are present in varying degrees, which therefore makes
the homogeneity of this population problematic. Thus, children
with neurological disorders may present changes in the dynamics
of swallowing because of the degree of motor impairment, the
cognitive level, or even through changes or sensory deprivation,
regardless of the type or location of the lesion presented.

Finally, it is important to emphasize complementary diagnosis,
since it promotes benefits for the patient, indicates medical conduct
and defines the therapy program in an individual manner.

Conclusion

It is concluded that clinical assessment may not detect any
changes in the process of swallowing. Thus, video fluoroscopic
findings potentialize clinical findings as a complementary method
for diagnosing dysphagia.
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