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Dysphagia in the postoperative
period of carotid endarterectomy
in intensive care units
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Abstract

Introduction: Carotid endarterectomy is a surgical procedure performed on patients with carotid
stenosis, either symptomatic or asymptomatic, aimed at preventing cerebrovascular accidents.Purpose:
To identify the prevalence and severity of dysphagia in patients who underwent carotid endarterectomy
in two general intensive care units. Methods: Cross-sectional and retrospective study was conducted with
patients over 18 years of age, of both sexes, diagnosed with carotid stenosis and admitted to two general
intensive care units at Sao Paulo Hospital of the Federal University of Sao Paulo (HSP Unifesp) between
May 2018 and August 2021. The patients were identified using the Speech Therapy Service database,
and data collection was performed through electronic medical records. Swallowing classification was
determined based on the findings from clinical evaluations and the ASHA NOMS scale. Results: Medical
records of 50 patients were identified, of which 31 met the inclusion criteria for this study. The cohort
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was predominantly elderly with multiple comorbidities: 80% were hypertensive, 48% were smokers or
former smokers, 35% were dyslipidemic, and 35% were diabetic. Among the patients, eight (25.8%)
had dysphagia and twenty-three (74.2%) had normal swallowing. Among the dysphagic patients, six
(19.35%) had mild swallowing difficulties, and two (6.45%) had moderate difficultiecs. Conclusion: The
prevalence of dysphagia in patients undergoing carotid endarterectomy in two intensive care units during
the immediate postoperative period was 25.8%, with a range from mild to moderate severity.

Keywords: Carotid Endarterectomy; Cardiovascular Abnormalities; Critical Care; Deglutition
Disorders; Speech, Language and Hearing Sciences.

Resumo

Introducio: A endarterectomia de carétida ¢ um procedimento cirtrgico realizado em pacientes com
estenose de cardtida, sintomaticos ou ndo, com o objetivo de prevenir acidentes vasculares encefalicos.
Objetivo: Identificar a prevaléncia e o grau da disfagia de individuos submetidos a endarterectomia
de cardtida em duas unidades gerais de terapia intensiva. Métodos: Estudo transversal e retrospectivo
com individuos de idade superior a 18 anos, de ambos os sexos, submetidos a EC e internados em duas
unidades de terapia intensiva geral do Hospital Sdo Paulo da Universidade Federal de Sao Paulo (HSP
Unifesp) no periodo de maio de 2018 a agosto de 2021. Os pacientes foram localizados por meio do banco
de dados do Servico de Fonoaudiologia e a coleta de dados foi realizada nos prontuarios eletronicos.
A classificagdo da degluti¢ao foi estabelecida considerando-se os achados da avaliagdo clinica e escala
ASHA NOMS. Resultados: Foram identificados 50 pacientes, sendo 31 elegiveis para este estudo.
Observou-se prevaléncia de individuos do sexo feminino, idosos com multiplas comorbidades, sendo
que 80% eram hipertensos, 48% tabagistas ou ex-tabagistas, 35% dislipidémicos e 35% diabéticos. Em
relacdo a degluti¢do foram encontrados oito pacientes disfagicos (25,8%) e vinte e trés com degluticao
normal (74,2%). Dentre os pacientes disfagicos, foram observadas alteracdes de degluticao leves (n=6;
19,35%) e moderadas (n=2; 6,45%). Conclusdo: A prevaléncia de disfagia em pacientes submetidos
a endarterectomia de cardtida em duas unidades de terapia intensiva no pos-operatério imediato foi de
25,8% dos pacientes e variou de leve a moderada.

Palavras-chave: Endarterectomia das Cardtidas; Anormalidades Cardiovasculares; Terapia Intensiva
Cirtrgica; Transtorno de degluti¢ao; Fonoaudiologia.

Resumen

Introduccién: La endarterectomia carotidea es un procedimiento quirrgico realizado en pacientes
con estenosis carotidea, sintomaticos o no, con el objetivo de prevenir accidentes cerebrovasculares.
Objetivo: identificar lo predominio e lo grado de disfagia en pacientes sometidos a endarterectomia
carotidea en dos unidades de cuidados intensivos generales. Métodos: Estudio transversal y retrospectivo
de pacientes mayores de 18 afios, de ambos sexos, diagnosticados en el EC y admitidos en dos unidades
de cuidados intensivos generales de Hospital de Sao Paulo de la Universidad Federal de Sdo Paulo
(HSP Unifesp) entre mayo de 2018 y agosto de 2021. Los pacientes fueron identificados a través de la
base de datos del servicio de Terapia del Habla, y la recoleccion de datos se realizé mediante registros
electronicos. La clasificacion de la deglucion se realizé tomando en cuenta los hallazgos de la evaluacion
clinica y la escala ASHA NOMS. Resultados: Se identificaron los registros médicos de 50 pacientes,
de los cuales 31 fueron elegibles para este estudio. Se observo una prevalencia de pacientes de edad
avanzada con multiples comorbilidades, siendo el 80% hipertensos, el 48% fumadores o exfumadores,
el 35% dislipidémicos y el 35% diabéticos. Se encontraron 8 pacientes disfagicos (25.8%) y 23 con
deglucion normal (74.2%). Entre los pacientes disfagicos, se observaron trastornos de deglucion leves
(n=6; 19.35%) y moderados (n=2; 6.45%). Conclusién: Lo predominio de disfagia en pacientes sometidos
a endarterectomia carotidea en dos unidades de cuidados intensivos en el postoperatorio inmediato fue
del 25,8% de los pacientes y varid de leve a moderada.

Palabras clave: Endarterectomia carotidea; Anomalias cardiovasculares; Cuidados criticos;
Trastornos de la deglucion; Ciencias del habla, lenguaje y audicion.
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Introduction

Carotid endarterectomy (CEA) is a surgi-
cal procedure performed in patients with carotid
stenosis, whether symptomatic or not, with the
objective of preventing ischemic strokes (IS)'. This
technique aims to remove atherosclerotic plaques
that accumulate inside the carotid artery?>. CEA
complications are uncommon due to advancements
in surgical techniques and monitoring methods.
However, severe complications such as IS, reste-
nosis, and death may still occur in 3 to 6% of cases,
even in specialized centers.®> Other reported risks
include nerve injury, bleeding, infection, hemato-
mas, and seizures.?’?

Preliminary studies suggest that CEA may be
arisk factor for dysphagia®’* since neural compro-
mise during surgery may impair muscle function
due to the anatomical proximity of the carotid artery
to cranial nerve branches responsible for swallow-
ing, such as the hypoglossal, vagus, and accessory
nerves.>>¢ Depending on the severity of nerve
manipulation and/or injury, patients may present
with symptoms such as facial paralysis and reduced
tongue sensitivity and mobility. These deficits vary
in severity, may be transient or permanent, and are
frequently underreported.>* &7

A 2007 prospective study involving 19 patients
who developed dysphagia after CEA described
swallowing disorders related to hypoglossal and/
or vagus nerve injury. After three months of re-
habilitation, including outpatient speech therapy,
all patients recovered their swallowing function.?
The authors recommend specialized evaluation and
early rehabilitation for these patients.

Currently, dysphagia is often mentioned as a
comorbidity only in the results of various studies
on CEA.* However, an in-depth investigation of
this topic is still lacking.

Diagnosing dysphagia after CEA in intensive
care units appears crucial to minimizing or even
preventing potential risks of dehydration, malnutri-
tion, impaired quality of life, pulmonary complica-
tions, and death. This study aimed to identify the
prevalence and severity of dysphagia in individuals
undergoing carotid endarterectomy in two general
intensive care units.

Methods

This study was approved by the Research
Ethics Committee of the Federal University of
Sao Paulo (Unifesp) (approval no. 1153/2019). It
is a cross-sectional, retrospective study including
individuals over 18 years of age, of both sexes, who
underwent CEA and were admitted to two general
intensive care units at Hospital Sao Paulo (HSP)
— Unifesp, between May 2018 and August 2021.
Patients with risk factors for secondary swallowing
disorders, such as tracheostomy, orotracheal intuba-
tion longer than 48 hours, pre-existing or current
neurological diseases, prior complaints of dys-
phagia, and head and neck cancer, were excluded.

The study was exempted from the need for
informed consent by the Research Ethics Commit-
tee due to its retrospective design. Patients were
identified through the Speech Therapy Service
database, and data collection was conducted using
electronic medical records. Clinical, sociodemo-
graphic, and swallowing assessment protocol data
were collected.

At HSP, all CEA patients are admitted to in-
tensive care units in the immediate postoperative
period and undergo specialized speech-language
evaluation within 12 to 24 hours, depending on
clinical status.

Swallowing assessment is performed by
specialized professionals when the patient meets
clinical conditions for evaluation. These conditions
include a medical request for assessment, spontane-
ous breathing, adequate alertness (Glasgow > 9),
hemodynamic stability, and medical authorization
for oral diet intake.

The assessment follows the Speech Therapy
Service protocol at HSP (Appendix I), starting
with a detailed anamnesis and complaint collection,
along with respiratory, nutritional, cognitive, and
linguistic (speech and language) parameters. Sub-
sequently, vocal quality is assessed, followed by a
detailed structural analysis of the speech articula-
tors. Finally, saliva swallowing is evaluated, and
when applicable and safe, functional assessment
with therapeutic trials is performed. Swallowing
classification is determined as follows'®:

* Normal swallowing: No abnormalities.

* Mild dysphagia: Presence of oral, pharyngeal,
or oropharyngeal impairment without clinical
signs of risk or aspiration.
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* Moderate dysphagia: Swallowing difficulty
with clinical signs of aspiration for one food
consistency.

¢ Severe dysphagia: Significant swallowing im-
pairment with clinical signs of aspiration for two
or more food consistencies.

Patients are classified using the ASHANOMS
scale (American Speech-Language-Hearing As-

sociation - National Outcomes Measurement
System). This scale, based on clinical evaluation,
is globally used to classify a patient’s swallowing
function, considering four aspects: safety, indepen-
dence, compensatory strategies, and the need for
alternative feeding methods. Swallowing function
is rated on a scale from 1 (least functional) to 7
(normal)'* (Chart 1).

Chart 1. Classification levels of the American Speech-Language Hearing Association National

Outcomes Measurement System (ASHA NOMS).°

Individual is not able to swallow anything safely by mouth. All nutrition and hydration is received

Individual is not able to swallow safely by mouth for nutrition and hydration but may take some
consistency with consistent maximal cues in therapy only. Alternative method of feeding is required.

Alternative method of feeding required as individual takes less than 50% of nutrition and hydration
by mouth, and/or swallowing is safe with consistent use of moderate cues to use compensatory

Swallowing is safe, but usually requires moderate cues to use compensatory strategies, and/or the
individual has moderate diet restrictions and/or still requires tube feeding and/or oral supplements.

Swallowing is safe with minimal diet restriction and/or occasionally requires minimal cueing to use
compensatory strategies. The individual may occasionally self-cue. All nutrition and hydration needs

Swallowing is safe, and the individual eats and drinks independently and may rarely require minimal
cueing. The individual usually self-cues when difficulty occurs. May need to avoid specific food items

The individual’s ability to eat independently is not limited by swallow function. Swallowing would be
safe and efficient for all consistencies. Compensatory strategies are effectively used when needed.

LEVEL 1 through non-oral means (e.g., nasogastric tube, PEG).
LEVEL 2
LEVEL 3
strategies and/or requires maximum diet restriction.
LEVEL 4
LEVEL 5
are met by mouth at mealtime.
LEVEL 6
(e.g., popcorn and nuts), or require additional time (due to dysphagia).
LEVEL 7
Results

During the study period, medical records of 50
patients who underwent CEA and were admitted to
the two general intensive care units were identified,
with 31 patients meeting the eligibility criteria. A
predominance of female patients (n=19; 61.3%)
and elderly individuals over 60 years old (n=26;
83.88%) was observed. The mean age was 68.2
years, with a median of 69 years (£11.5), ranging

from 52 to 81 years. The most prevalent medical
conditions were systemic arterial hypertension
(n=25; 80%), smoking (n=15; 48.3%), and dyslip-
idemia (n=12; 38.7%) (Table 1). Most individuals
(n=25; 80.6%) presented multiple comorbidities
(three or more).

The distribution of clinical and sociodemo-
graphic characteristics was similar between the
non-dysphagic and dysphagic groups (Table 1).
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Table 1. Numerical and percentage distribution of patients undergoing CEA concerning clinical and

sociodemographic variables.

) Total Non-Dysphagic Dysphagic
Variables
n (31) % (100) n (23) % (100) n (8) % (100)
Age < 60 5 16.1 2 8.6 3 37.5
> 60 26 83.8 21 91.3 5 62.5
Sex Male 12 38.7 9 39.1 3 37.5
Female 19 61.3 14 60.8 5 62.5
HTN 25 80.6 19 82.6 6 75
DLP 12 38.7 9 39.1 3 37.5
Smoker 15 48.3 12 52.1 3 37.5
) Alcoholic 5 16 5 21.7 0 0
mg‘g('f;' DM 12 38.7 8 34.7 4 50
CKD 1 3.2 1 4.3 0 0
COPD 3 9.6 2 8.7 1 12.5
MI 4 13 3 13 1 12.5
PE 1 3.2 1 4.3 0 0

Legend: CEA = Carotid Endarterectomy; HTN = Hypertension; DLP = Dyslipidemia; DM = Diabetes Mellitus; CKD = Chronic Kidney
Disease; COPD = Chronic Obstructive Pulmonary Disease; MI = Myocardial Infarction; PE = Pulmonary Embolism

Eight patients (25.8%) were identified as
dysphagic, while twenty-three (74.2%) exhibited
normal swallowing. Among dysphagic patients,
mild swallowing impairments were observed in
six cases (75%), and moderate impairments in two
cases (25%).

Mild dysphagia was characterized by brief and
effective coughing or throat clearing after swallow-
ing, as well as small amounts of oral residue due
to orofacial muscle weakness.

Moderate dysphagia presented with significant
swallowing safety impairments, including large
amounts of oral residue after swallowing, labial

asymmetry, reduced tongue mobility, and com-
promised oral phase swallowing. Additionally,
persistent coughing, throat clearing, and reduced
laryngeal elevation were observed.

The ASHA NOMS scale revealed that only
four individuals (12.9%) required no modifications
in food consistencies at the time of evaluation. The
prevalence of individuals classified within levels 5
and 6 (n=20; 64.5%) indicated exclusive oral intake
with minimal dietary adjustments. Seven individu-
als were classified at ASHA NOMS levels 3 and 4
(22.6%), requiring significant dietary adaptations
(Table 2).

Table 2. Numerical and percentage distribution of patients undergoing CEA concerning the ASHA

NOMS Scale.
ASHA NOMS n (31) % (100)
3 3 9.7
4 4 12.9
5 8 25.8
6 12 38.7
7 4 12.9

ASHA NOMS = Scale American Speech-Language-Hearing Association - National Outcomes Measurement System.
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Discussion

The characteristics of our study group align
with the international literature regarding risk fac-
tors for carotid atherosclerosis. Elderly patients
with comorbidities such as hypertension, smoking,
obesity, alcohol consumption, and diabetes mellitus
have an increased risk of developing atherosclerotic
diseases.l-é, 12,13,14,15

In our sample, more than 80% of patients were
over 60 years old. Natural aging is associated with
anatomical and physiological changes that can
alter swallowing biomechanics to varying degrees,
such as tooth loss, reduced muscle strength and
mobility, calcification of laryngeal cartilages, and
sensory changes’. The combination of age and
comorbidities may contribute to the development
of swallowing disorders following CEA.

A higher frequency of CEA was observed
among female individuals. In Brazil, women are
more likely to seek healthcare services, with health-
care utilization rates up to 1.9 times higher than
men'®’. As a preventive and elective procedure,
CEA is primarily performed in a population that
regularly accesses healthcare services and under-
goes routine cardiovascular assessments.

The anatomical proximity between the sur-
gical site and certain cranial nerves, such as the
hypoglossal and vagus nerves, may explain the
transient swallowing impairments observed in pa-
tients following CEA.%7 1314 Additionally, potential
manipulation of the cervical muscles responsible
for laryngeal elevation further supports the clinical
dysphagia findings in this study.'

No patients reported swallowing difficulties
prior to surgery; however, post-CEA speech therapy
assessments revealed clinical signs such as tongue
tremors and reduced mobility.

The prevalence of dysphagia in this study was
25.8%, with 19.35% classified as mild and 6.45%
as moderate. According to the ASHA NOMS scale
(Table 2), only 12.9% of patients were able to
maintain a full oral diet without restrictions (ASHA
NOMS Level 7). It was observed that 87.1% of pa-
tients required some degree of dietary modification,
even in the absence of initial complaints.

It is important to highlight that speech-
language pathologists specializing in swallowing
disorders are trained to detect early dysfunctions,
determine the origin of the impairment, and guide
individualized rehabilitation. This contributes to

reducing hospital stays and, consequently, low-
ering healthcare costs while preventing hospital
readmissions.>* '8

This study had some limitations, including the
absence of objective swallowing examinations and
the relatively small sample size. However, it rep-
resents a pioneering study in Latin America, with
a sample and methodology comparable to global
studies on CEA. Additionally, conducting instru-
mental swallowing assessments in ICU patients
remains a challenge in Brazilian healthcare settings.
Prospective studies incorporating instrumental
swallowing evaluations in this patient population
are necessary.

CEA is a preventive procedure performed
in clinically stable individuals to prevent cardio-
vascular deterioration and complications such as
strokes. These patients are expected to undergo
surgery while maintaining their vital functions
without significant clinical impairments. However,
our findings suggest that CEA may be a risk factor
for swallowing impairments, ranging from mild to
moderate in the immediate postoperative period.

The results of this study highlight the impor-
tance of clinical speech-language assessment of
swallowing in post-CEA patients, particularly in
intensive care units, even in the absence of subjec-
tive complaints.

Conclusions

The prevalence of dysphagia in patients under-
going carotid endarterectomy in two intensive care
units during the immediate postoperative period
was 25.8%, with severity ranging from mild to
moderate.
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