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Introduction: Pneumonia develops in 11%-21% of patients with a history of acute stroke and weakens their system conditions.
The main cause of pneumonia is aspiration, and there is a relationship between dysphagia, which occurs in pathological condi-
tions, and disorders of consciousness. This research aims to evaluate and compare the prevalence rate of aspiration pneumonia
in stroke patients with and without dysphagia.

Methods: We retrospectively identified patients who had experienced a stroke from March 1, 2018, to December 31, 2021
through their documented data. Then, we compared the dysphagia group (patients who developed dysphagia after stroke)
with the non-dysphagia group (patients who had never experienced dysphagia). The patients were evaluated regarding the
study characteristics and the statistical analysis was done using the SPSS software.

Results: A total number of 380 stroke patients including 150 dysphagia and 230 non-dysphagia patients were included in the
present study. The prevalence of dysphagia was significantly higher among cerebral hemorrhage patients compared to the
ischemic stroke group. Out of 29 patients with hemorrhagic stroke, only 5 did not develop dysphagia, which was significantly
different from the corresponding numbers among the ischemic stroke group (225 out of 351 patients). The prevalence of pne-
umonia was significantly higher among the patients who developed dysphagia (50.6% versus 6.5%).

Conclusion: Our study suggests the substantial role of dysphagia in developing aspiration pneumonia. On the other hand, we
observed a significantly higher rate of dysphagia among patients with cerebral hemorrhage.

Key words: aspiration pneumonia, cerebrovascular stroke, dysphagia.

Aspiraéni pneumonie po cévni mozkové prihodé: srovnani pacient s dysfagii a bez ni
Uvod: Pneumonie se objevuje u 11 az 21 procent pacientl s anamnézou akutni cévni mozkové pfihody (CMP) a zhor3uji jejich
celkovy stav. Hlavni pfi¢inou pneumonie je aspirace a existuje souvislost mezi dysfagii, ktera se vyskytuje u patologickych
stavll, a poruchami védomi. Cilem této prace bylo zhodnotit a porovnat miru prevalence aspirac¢ni pneumonie u pacient(
s mrtvici, ktefi trpéli dysfagii, s témi, ktefi dysfagii neméli.

Metoda: Retrospektivné jsme urcili pacienty, ktefi prodélali CMP od 1. bfezna 2018 do 31. prosince 2021 pomoci dat z jejich
dokumentace. Nasledné jsme srovnali skupinu s dysfagii (pacienti, u nichz se po CMP objevila dysfagie) se skupinou bez
dysfagie (pacienti, ktefi dysfagii nikdy netrpéli). Pacienti byli zhodnoceni s ohledem na charakteristiky studie a statisticka
analyza byla provedena za pouziti softwaru SPSS.

Vysledky: Do studie bylo zafazeno celkem 380 pacientt s CMP, véetné 150 s dysfagii a 230 bez dysfagie. Prevalence dysfagie
byla signifikantné vyssi u pacient( s krvdcenim do mozku v porovnani se skupinou s ischemickou cévni mozkovou pfihodou.
Z 29 pacientt s hemoragickou cévni mozkovou pfihodou se dysfagie neobjevila pouze u 5, coz se signifikantné lisilo od
odpovidajiciho poctu ve skupiné s ischemickou cévni mozkovou piihodou (225 z 351 pacientdl). Prevalence pneumonie byla
signifikantné vyssi mezi pacienty, u nichz se objevila dysfagie (50,6 % oproti 6,5 %).

Zavér: Nase studie svéd¢i o tom, ze dysfagie ma pfi vzniku aspiracni pneumonie vyznamnou roli. Zaroven jsme pozorovali
signifikantné vy3si vyskyt dysfagie u pacientu s krvdcenim do mozku.

Kli¢cova slova: aspira¢ni pneumonie, cévni mozkova pfihoda, dysfagie.
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Introduction

Pneumonia develops in 11%-21% of patients with a history of acute
stroke and weakens their general conditions [1, 2]. The main cause
of pneumonia is aspiration [3], and there is a relationship between
dysphagia, which occurs in pathological conditions, and disorders of
consciousness. Dysphagia is observed during the critical period after
stroke in 45% to 65% of the patients, and it can lead to an abnormality
in absorption of food nutrients, malnutrition, and aspiration pneumonia
after the stroke [4,5]. Dysphagia is considered the major risk factor for
the development of pneumonia. Patients with dysphagia are more than
three times at risk of developing pneumonia (RR: 3.17), and aspiration
adds to this risk (RR: 11.56) [6]. Moreover, sensory nerve damage to the
throat, which is common after stroke, is associated with an increased
risk of aspiration pneumonia [7]. Pneumonia is the third leading cause
of death in the first month after a stroke [8]. Aspiration pneumonia can
happen 1 to 2 weeks after the stroke attack [9]. In 70% of all cases of
stroke-related pneumonia (SAP) [10], early-onset pneumonia (EOP) oc-
curs within 72 hours after admission. It has been reported that in 18.7%
of such cases, the probability of dysphagia during stroke is 30-70%
[11-13]. AGCS of less than 9 was reported. At this point, since dysphagia
may occur, aspiration pneumonia should be prevented. Although
measures such as oral care [15] and patient positioning [16] are taken,
they are not completely effective to prevent the condition. Patients with
disorders of consciousness suffer from voluntary swallowing. Even in
a unilateral supranuclear lesion, the returning of food due to dysphagia
may temporarily decrease. This causes permanent discharges in the

Table 1. General characteristics of patients with and without dysphagia

(pear-shaped) pyriform sinus around the laryngeal opening. As for the
relationship between pharyngeal secretions and aspiration in patients
with dysphagia, it has been reported that silent aspiration can occur
when secretions in the pyriform sinuses (pear-shaped) increase and
enter the trachea chronically [17]. An increase in secretions, which is
associated with silent aspiration, causes aspiration pneumonia. Passive
suctioning is necessary in order to remove these secretions to reduce
the risk of this pneumonia. Some reports on the development of
low-pressure sinus suction devices for the pyriform sinuses have been
published [18, 19]. This research aims to evaluate and compare the
prevalence rate of aspiration pneumonia in stroke patients with and
without dysphagia.

Methods

Participants (patients in research)

We retrospectively identified primary patients who had experienced
a stroke from March 1, 2018, to December 31, 2021 through their do-
cumented data. Then, we compared the dysphagia group (patients
who developed dysphagia after stroke) with the non-dysphagia group
(patients who had never experienced dysphagia). Dysphagia was
defined as difficulty swallowing occurring in the mouth or throat
which is referred to as oropharyngeal dysphagia or upper dysphagia,
as well. The diagnostic criteria were considered according to Martino
et al's study, consisting of lung inflammation in addition to apparent
aspiration, high level of suspicion by the physician for the presence of

Characteristics Dysphagia (150) Non-Dysphagia (230) P value
Higher mean age 56.3+83 554+47 0.37
Male 80 (53.3%) 110 (47.8%) 041
Female 70 (46.6%) 120 (52.2%)
Ischemic stroke 126 (84%) 225 (97.8%) < 0.001
Cerebral hemorrhage 24 (16%) 5(2.2%)
Diabetes 68 (45.3%) 109 (47.3%) 0.64
Hypertension 132 (88%) 205 (89.1%) 0.70
Hyperlipidemia 53 (35.3%) 78 (33.9%) 0.52
CKD 29 (19.3%) 38 (16.5%) 043
CVvD 21 (14%) 30 (13%) 035
Pneumonia 76 (50.6%) 15 (6.5%) < 0.001
GCS 1442 1441 0.84
Tab. 2. General characteristics of patients with and without pneumonia
Characteristics Pneumonia (91) No Pneumonia (289) P value
Mean age 609 £9.2 56.7£6.5 < 0.001
Male 46 (50.5%) 176 (60.8%) 042
Female 45 (49.5%) 113 (39.2%) 0.23
Smoking 48 (52%) 156 (53.9) 0.67
Diabetes 40 (43%) 98 (33.9%) 0.80
Hypertension 79 (86.6%) 245 (84.7%) 0.55
Tracheostomy 47 (51.6%) 147 (50.8%) 0.38
Vallecular residue 26 (28.5%) 221 (76.4%) < 0.001
Pyriform sinus residue 15 (16%) 206 (71.2%) < 0.001

CPMD = cricopharyngeal muscle dysfunction; CVA = cerebrovascular accident; FOIS = functional oral intake scale; GERD = gastroesophageal
reflux disease; HL_comp = hyolaryngeal complex movement; HNC = head and neck cancer; HPtt = hypopharyngeal transit time (sec); IOR = interquartile range; PAS =
Penetration Aspiration Scale; PCR = pharyngeal constriction ratio; PES-AP = pharyngoesophageal segment in the anterior—posterior view (cm); PES-L = Pharyngoesophageal

segment in the lateral view (cm); SD, standard deviation
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Tab. 3. The prevalence of aspiration pneumonia based on hospitalization

Hospitalization time

pneumonia

(day) 1 2 3 4 5 6 7 8
Number of patients
developing aspiration 0 (0%) 3(3.3%) 5 (5.5%) 6 (6.6%) 6 (6.6%) 16 (17.5%) 26 (28.5%) 29 (31.8%)

aspiration, and dysphagia. They also argued that, due to the fact that
the absolute diagnosis of apparent aspiration is difficult, parameters
such as elevated peripheral white blood cell count (> 10,000/uL)
and infiltrative shadows on chest radiography should be considered
as the basis for identifying aspiration pneumonia [37]. Selection of
the treatment method was based on the patient’s preference and
the physician’s experience. Our treatment options included head
flexion, head rotation, head tilt, bolus viscosity, texture, and volume
modifications, supraglottic swallow, super-supraglottic swallow,
effortful swallow, Mendelsohn maneuver, and some specific exerci-
ses. Regarding the nutrition type, mild dysphagia patients received
a dysphagia diet and those with severe dysphagia received nutrients
by tube. Out of all patients, 194 used mechanical ventilation and the
rest did not require it.

The groups (1 : 1) were matched based on age, gender, other
auxiliary variables, inclination score, and index year. The date of the
stroke diagnosis for each patient was defined as an index. Individuals
under 20 and over 99 years old or the cases whose follow-up date
was incomplete were excluded.

Diagnosis of aspiration pneumonia

The main contribution of this research was the diagnosis of aspiration
pneumonia (inflammation of lung tissue induced by oropharyngeal
contents). Patients were followed up from the index date to the onset of
pneumonia aspiration, death, cancellation of National Health Insurance
registration, or the end of the research date (December 31, 2021) or
whichever was earlier.

Residues in the depressions and pyriform sinuses were defined
as a clear barium envelope in the throat after deglutition and were
classified into 4 levels: level 1 (never); level 2 (lowest) < 10% of the mass;
level 3 (average) from 10% to 50% of the mass; and level 4 (highest)
50% of the mass [20].

The longest time for time parameters was selected of three con-
centrated liquid deglutition. The depression and pyriform sinus were
measured based on the maximum amount of food remaining.

Statistical analysis

Tests such as Pearson'’s chi-squared or Fisher's exact test were performed
to assess the differences in contract data between patients in the dys-
phagia and non-dysphagia groups. In addition, an independent samples
t-test was performed in the pneumonia and non-pneumonia groups
to assess differences between the two groups in terms of continuous
data and Cox’s relative risk regression analysis to assess mortality. We
conducted a comparison in terms of aspiration pneumonia risk over
a 2-year period from the index date in the dysphagia and non-dysphagia
groups. In the subgroup analysis, we divided subtypes of stroke into
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cerebral hemorrhage (ICH) and other types to compare the relationship
between the subtype and dysphagia during the follow-up period.

Demographic information, comorbidity, risk factors, and residues
were obtained. We used the Kaplan-Meier estimator and the log-rank
test, respectively, to estimate the probability of aspiration pneumonia
and mortality and to evaluate the differences between the dysphagia
and non-dysphagia groups. All statistical operations were done using
the SAS 9.3 statistical package: all P values were two-sided, and P values
less than < 0.001 were considered statistically very significant.

Results

A total number of 380 stroke patients including 150 dysphagia and
230 non-dysphagia patients were included in the present study. The
mean age of patients who developed dysphagia (56.3 + 8.3) was higher
than that in the non-dysphagia group (554 + 4.7). However, this diffe-
rence was not significant. Most of our patients, specifically those with
dysphagia, were hospitalized in the ICU, while the remaining patients
received treatment in the neurology ward. The frequency distribution
of genders was not significantly different between the two groups,
as well. The prevalence of dysphagia was significantly higher among
the cerebral hemorrhage patients than in the ischemic stroke group.
Out of 29 patients with hemorrhagic stroke, only 5 did not develop
dysphagia, which was significantly different from the corresponding
numbers in the ischemic stroke group (225 out of 351 patients). The
prevalence of pneumonia was significantly higher among the patients
who developed dysphagia (50.6% versus 6.5%) (Table 1).

When comparing the patients who developed pneumonia with
those who did not, we found a significantly higher mean age among
those in the pneumonia group. The vallecular and pyriform sinus resi-
dues were also significantly higher in the pneumonia group. However,
smoking and positive medical history of chronic diseases such as di-
abetes and hypertension did not make a significant difference in the
prevalence of pneumonia (Table 2).

Our results showed that most cases of aspiration pneumonia oc-
curred on days 8, 7, and 6 after hospitalization, and we observed no
cases of aspiration pneumonia on the first day (Table 3).

Discussion

Although many patients with dysphagia recover within a week after
a stroke, approximately 50% of patients with dysphagia have difficulty
swallowing. Dysphagia has a high prevalence after stroke, ranging from
approximately 30% to 65% [21, 22]. The risk of developing aspiration
pneumonia, disability, malnutrition, and death increases in patients with
dysphagia. Post-stroke pneumonia is a common malignant infection
that affects one-third of stroke patients, especially when it co-occurs
with dysphagia [23, 24]. The risk of pneumonia is higher in patients
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with dysphagia. In addition, patients with dysphagia are more than
three times at risk of developing pneumonia after stroke, and the
risk increases 11-fold in those with confirmed aspiration [25]. Our
findings are consistent with the previous research concerning the
very high prevalence of aspiration pneumonia in patients with dy-
sphagia after stroke (50.6% to 6.5%). According to a report, the inci-
dence of dysphagia-related aspiration pneumonia was significantly
higher in the first year in patients who experienced a hemorrhagic
attack compared to those with an ischemic attack in the general
population. Thus, in this group, there is a small amount of dysphagia
with its side effects, that is, aspiration pneumonia [26]. On the other
hand, our study showed that out of 29 cerebral hemorrhage cases
only 5 did not develop dysphagia, while the corresponding rate
for ischemic stroke patients was 225 out of 351. We also examined
some of the influencing factors for pneumonia development in
patients with stroke-induced dysphagia. Patients who developed
pneumonia had a significantly higher mean age, which was in line
with the study conducted by Feng et al. who reported a significant
association between age and the risk of pneumonia development
[27]. In addition, Perry et al. in their study indicated that advanced
age could significantly predict mortality [28]. Although the older age
in our research was associated with an increased risk for pneumonia,
previous research showed conflicting results [29-31]. One possibility
is that the elderly are more sensitive to the spread of pneumonia
due to a lower functional status, age-related changes in respiratory
function, age-related swallowing changes, and decreased respiratory
clearance [32, 33]. In our research, there was no significant relati-
onship between the presence of tracheostomy and the spread of
pneumonia. However, Feng and colleagues reported a significant

relationship between these two factors [27]. The amounts of valle-
cular residue and pyriform sinus residue were significantly higher
among patients who developed pneumonia, which was in line with
the results of Ko et al. [34]. Larger amounts of food left in the throat
for a long time may increase the likelihood of lung aspiration [35].
On the other hand, our study was in line with that by Xu et al. who
indicated a significant relationship between developing pneumo-
nia and the length of hospital stay [36]. It appears that in people
with stroke and, as a result, dysphagia experience, there is a strong
positive relationship between malnutrition and aspiration pneu-
monia in prognosis and mortality. Recent evidence suggests that
rehabilitating dysphagia in a successful way and early prevention
may reduce both malnutrition and pneumonia in stroke patients
with dysphagia. As an example, patients who receive a dysphagia
rehabilitation program based on strenuous exercise are less likely
to develop malnutrition and aspiration pneumonia than those
who receive dietary and compensatory changes or those who are
untested [19]. This research has some limitations. This is a review
study based on data from medical records and patient reports (in
which recall bias may occur). Moreover, we recognize that the defi-
nitions related to pneumonia may vary in clinical reports and may
be integrated with other respiratory infections. It is also possible
that a follow-up period of more than 2 years will lead to disagre-
ements in results, especially in patients with a medical history of
degenerative conditions.

Conclusion: Our study suggests the substantial role of dyspha-
gia in developing aspiration pneumonia. On the other hand, we
observed a significantly higher rate of dysphagia among patients
with cerebral hemorrhage.
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