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Abstract

Stroke is regularly accompanied by dysphagia and other factors associated with decreased nutritional intake.
Dysphagia with aspiration pneumonia and insufficient nutritional intake lead to worse outcome after stroke.
This guideline is the first chapter of the guideline “Clinical Nutrition in Neurology” of the German Society for Clinical
Nutrition (DGEM) which itself is one part of a comprehensive guideline about all areas of Clinical Nutrition. The
thirty-one recommendations of the guideline are based on a systematic literature search and review, last updated
December 31, 2011. All recommendations were discussed and consented at several consensus conferences with
the entire DGEM guideline group. The recommendations underline the importance of an early screening and
assessment of dysphagia and give advice for an evidence based and comprehensive nutritional management to
avoid aspiration, malnutrition and dehydration.
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Introduction
In the acute stage of stroke 30 to 50% of patients suffer
from dysphagia, while the incidence drops to around
10% six months later. Affected patients are not only
prone to dehydration and malnutrition but are also at an
increased risk of acquiring aspiration pneumonia. Sev-
eral studies have shown the risk for this complication
being up to 12-fold increased in dysphagic stroke pa-
tients and occurring in up to 30% of patients in certain
patient groups [1-5]. Mainly because of this potentially
life-threatening complication, morbidity and mortality
are significantly increased in dysphagic stroke patients as
opposed to non-dysphagic stroke victims [6,7]. Due to
its prognostic importance, an early detection of stroke
related dysphagia and a suitable nutritional management
is therefore of utmost clinical importance.

Methodology
Authors are representatives of three German medical so-
cieties: the German Society for Clinical Nutrition (DGEM),
the German Society for Neurology (DGN) and the German
Geriatric Society (DGG). All authors worked on an honorary
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basis. Travelling expenses for the meetings were covered
by the DGEM. Six working group meetings were per-
formed between October 2010 and June 2012. The litera-
ture search was last updated December 31, 2011. The
following databases were screened for relevant litera-
ture: Medline/PubMed, National Institute for Health and
Clinical Excellence (www.nice.org.uk), Scottish Intercollegiate
Guideline Network (www.sign.ac.uk) and Google (www.
google.com).
The following types of publications were screened for

relevance: randomized controlled trials, cohort studies,
case–control studies, cross-sectional surveys, systematic
reviews, meta-analyses and guidelines.
For this part of the guideline the following terms were

included to the literature search: stroke AND nutrition
NOT prevention; intracerebral bleeding AND nutrition;
stroke AND perc*; stroke AND endosc*; stroke AND
gastr*; stroke AND tube feeding; stroke AND enteral
feeding; stroke AND nutritional supplements*; stroke
AND oral supplement*; stroke AND aspiration; stroke
AND dysphagia; stroke AND malnutrition; stroke AND
undernutrition; stroke AND swallowing; stroke AND in-
fections; stroke AND gastric motility; nutrition AND re-
habilitation; nutrition AND pressure sores; nutrition
AND quality of life; nutrition AND infections; nutrition
AND aspiration.
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Evidence levels of every publication were adapted from
AHCPR [8] and were graded as follows:

Ia: Evidence obtained from meta-analysis of random-
ized controlled trials (RCTs)
Ib: Evidence obtained from at least one randomized
controlled trial (RCT)
IIa: Evidence obtained from at least one well designed
controlled study without randomisation
IIb: Evidence obtained from at least one well designed
“quasi-experimental” study
III: Evidence obtained from well-designed non-
experimental descriptive studies such as comparative
studies, correlation studies and case studies
IV: Evidence obtained from expert committee reports
and/or opinions or clinical experience of respected
experts on the field

The evidence grade of recommendations was sug-
gested by the working group based on the evidence
available and the clinical relevance. The proposal of the
working group was presented to an anonymous internet
based voting procedure with all guideline working group
members of DGEM. If the agreement of the internet
voting was less than 95%, the suggested recommendations
were discussed, adapted and again anonymously voted dur-
ing two consensus conferences. Recommendations with
scarce evidence, which however are important for clinical
routine could be upgraded one level on decision of the
consensus conference. The grading of recommendations
was adapted from AHCPR [8].

Grade A (good evidence)
Requires at least one randomized controlled trial as part
of a body of literature of overall quality and consistency
addressing the specific recommendation.

Grade B (fair evidence)
Requires the availability of well conducted clinical stud-
ies but no randomized clinical trials on the topic of the
clinical recommendation.

Grade C (poor evidence)
Requires evidence obtained from expert committee re-
ports or opinions and/or clinical experience of respected
experts. Indicates the absence of directly applicable clin-
ical studies of good quality.

CCP = clinical consensus point
Decision of the consensus conference, due to strong
clinical evidence without evidence from clinical trials.
The methodological approach is extensively described by
the association of German scientific medical societies
(AWMF) [9].
This guideline is a translation of the first chapter of
the German DGEM-guideline “Clinical Nutrition in
Neurology”, which is one chapter of the comprehensive
DGEM-guideline “Clinical Nutrition”. In addition, it has
to be mentioned that the short part about screening and
assessment of the nutritional state was added from the
previous version of the guideline (recommendation 10
and 11) [10], because the actual DGEM-guideline in-
cludes an entire chapter on nutritional screening and as-
sessment, which is to extensive to be cited here and not
specifically designed for stroke patients.

Screening and assessment for dysphagia in stroke
patients
Which methods should be used for dysphagia screening?
How should the risk of aspiration be evaluated?
Recommendation 1
A formalised screening for dysphagia should be per-
formed in all stroke patients (B).
A formalised screening for dysphagia should be carried

out in all acute stroke patients as part of the initial
examination or upon arrival of the patient on the hos-
pital ward/stroke unit, i.e. normally within a few hours
after hospital admission. The following three methods
have been evaluated in acute stroke patients and may be
considered.

– Water-Swallowing-Test (WST). Several different
protocols have been suggested and published with
the main difference being the amount of water
chosen for the swallowing screening [11-17]. Based
on the SIGN-guidelines, a 50 ml-WST may be
recommended for the use in daily routine.

In case that clinical signs of aspiration occur during
the testing, the WST is considered positive. Due to
the overt risk of aspiration, the patient is kept nil by
mouth and more sophisticated diagnostic
procedures are initiated (see below). In case the
patient passes the WST, oral feeding may be started,
although concrete dietary recommendations are not
deducible from this test. Therefore patients should
continuously be observed during feeding for the
occurrence of coughing and chest infection.

– Multiple-Consistency-Test. Originally published as
“Gugging Swallowing Screen (GUSS)”, this multiple-
consistency-test has the important advantage over
the WST that it results in detailed recommendations
for dietary management [18]. The GUSS is designed
as a stepwise procedure enabling a graded rating of
dysphagia with separate evaluations for nonfluid and
fluid textures. As a result of this test dysphagia is
graded in one of four categories (severe, moderate,
mild or no dysphagia). For each severity code a
special diet and further strategies are recommended.
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– Swallowing-Provocation-Test (SPT). The
swallowing-provocation-test (SPT) examines
exclusively the involuntary swallowing reflex by
bolus injection of 0.4 ml of distilled water through a
small nasal catheter into the oropharynx. The SPT is
considered normal if the time from water injection
to reflexive swallowing is equal or below three
seconds. If the swallowing reflex is delayed for more
than three seconds, the test is abnormal and the
patient is deemed to be at risk of aspiration.

During the last years, the importance of dysphagia
screening in patients with acute stroke has been sup-
ported by different, methodologically heterogeneous
studies. Several prospective observational studies showed
associations between a pathological dysphagia screening
and an increased incidence of pneumonia [19,20] as well
as a reduction of infectious complications after imple-
mentation of a systematic screening [20,21]. Hinchey
and co-workers found in a large prospective, multicenter,
observational study (N = 2532) that acute care institu-
tions with a formal dysphagia screening show lower rates
of pneumonia and mortality than institutions without
such a formal arrangement [22].
In spite of this evidence, the impact of bed-side dys-

phagia screening, in particular the accuracy of the WST
(Water Swallow Test) has been repeatedly questioned
during recent years. Two meta-analyses of Ramsey et al.
and Bours et al. suggested that when compared to VFSS
(videofluorosopic swallowing study) or FEES (fiberoptic
endoscopic evaluation of swallowing) the sensitivity of
the WST for detecting aspiration is markedly below 80%
in nearly all reviewed studies [23,24]. This observation
also applies to specificity and negative and positive pre-
dictive values [23,24].
The multiple-consistency test according to the GUSS

protocol has been evaluated in one prospective study
[18] and performed with a sensitivity of 100% and a spe-
cificity of 50% when compared to FEES. Therefore this
test seems to be more accurate in detecting dysphagic
stroke patients than all versions of the simple WST. The
main disadvantage of the GUSS protocol consists in its
low specificity due to which dietary recommendations
may be more restrained and nasogastric tubes may be
inserted more often than actually necessary.
Subsequent to two smaller and retrospective studies

[25,26] the SPT was prospectively evaluated in a col-
lective of acute stroke patients [27]. When compared
to FEES, the SPT had a sensitivity of 74.1% and a
specificity of 100% for detecting aspiration. Due to its
moderate sensitivity the SPT should not be used as
stand-alone screening tool. However, given its high
specificity, the SPT may be used as complement to other
screening tools.
Several authors have suggested that pulse oxymetry
may provide a useful non-invasive method of bedside
swallowing testing [28-32]. In recent times however, this
assumption has been rebutted by several studies [33-36].
Therefore, pulse oxymetry, whether alone or in combin-
ation with a WST, is not recommended for bedside dys-
phagia screening in stroke patients.
Finally, it has been suggested that an impaired pharyngeal

sensation may be a suitable predictor of aspiration risk
in stroke patients [37]. However, there is only one
older study, which featured some methodological limi-
tations, in support of this approach [15]. Therefore,
and in agreement with the conclusion of Bours and
co-workers [24], assessment of pharyngeal sensation is
not recommended as screening tool for stroke-related
dysphagia.

In which patients is assessment of dysphagia indicated?
Recommendation 2
All stroke patients failing the dysphagia screening should
be evaluated with a more thorough assessment of swal-
lowing function (B).

Recommendation 3
Stroke patients without pathological findings in the
initial bedside dysphagia screening should be referred
to a further swallowing assessment if other known
clinical predictors of dysphagia are present, such as a
severe neurological deficit, marked dysarthria or aphasia
or a distinct facial palsy (B).
Due to the insufficient sensitivity of most published

screening procedures or missing replication studies,
stroke patients without pathological findings in the
initial bedside testing should be referred to a further
swallowing assessment if other known clinical predic-
tors of dysphagia are present, such as a severe neuro-
logical deficit, marked dysarthria or aphasia or a distinct
facial palsy [19,38,39].

Which methods should the used for the assessment of
dysphagia?
Recommendation 4
Clinical bedside assessment (CBA): The CBA may be per-
formed by trained personnel, typically a speech language
pathologist, according to a standardised protocol (C).

Recommendation 5
Instrumental assessment of dysphagia: The limitations of
clinical testing, in particular insufficient detection of si-
lent aspiration and poor information on the efficacy of
an intervention imply that a reliable, timely and cost ef-
fective instrumental swallow evaluation might be useful
in acute stroke patients. Both VFSS and FEES may be
used to this end (C).
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Recommendation 6
Assessment of dysphagia should be carried out as early
as possible (CCP).
The CBA published by Logemann contains 28 items

and has been tested for inter- and intra-rater reliability
[40]. Alternatively, other standardized protocols may be
taken into consideration.
VFSS has long been regarded as gold standard in the

assessment of dysphagia. VFSS dynamically visualizes the
oral, pharyngeal and esophageal phases of swallowing. By
using non-ionic contrast agents the risk of pulmonary com-
plications in patients at risk of aspiration is minimized [41].
VFSS provides a comprehensive assessment of swallowing,
determining not only whether the patient is aspirating but
also why. Furthermore, it allows for experimentation with
different textures, postures and manoeuvres suggested to
improve the safety and efficiency of the swallow [42].
Penetration and aspiration are ideally graded according to
the rating scale of Rosenbek et al. [43].
FEES is an instrumental assessment of swallowing using

a flexible nasolaryngoscope which is passed through the
nares, over the velum into the pharynx. Recent studies
suggest that in patients with acute stroke FEES is a safe,
reliable and predictive tool of dysphagia assessment
[44-46]. Main advantages of FEES over VFSS, in particular
with regard to acute stroke patients, are i) that the as-
sessment can be done at the bedside, ii) that severely
handicapped and uncooperative patients may be read-
ily examined, iii) that the lack of radiation exposure en-
ables short-term re-evaluations, and iv) that the saliva of
the patients is directly visualized [47,48]. The main disad-
vantage of FEES compared to VFSS is that not the whole
swallowing act is covered and that intradeglutitively, for a
short moment the endoscopic view is impaired by the so
called “white-out” [49]. However, in spite of this weakness
of FEES two recent studies suggest that FEES is more
sensitive than VFSS in detecting residues, penetration and
aspiration [50,51].

How often should the assessment of dysphagia be
repeated?
Recommendation 7
During the first days of illness the CBA can be repeated
in dysphagic stroke patients on a daily basis. If dysphagia
persists, CBA can be carried out thereafter at least twice
per week and before discharge (C). If the CBA is indica-
tive of an improvement or a worsening of swallowing
function an additional instrumental assessment (either
FEES or VFSS) can be considered (C).

Recommendation 8
If dysphagia persists after discharge, assessment can be
done at least once per month for 6 months after stroke
manifestation (C).
During the first two weeks after stroke a substantial
improvement of dysphagia is seen in a high number of pa-
tients, in particular in those with supratentorial lesions
[4,11,13,52]. On the other hand, stroke recurrences, which
are seen in 5 to 10% of patients within the first weeks [53],
may cause a worsening of swallowing function. There-
fore, a regular dysphagia assessment is necessary in acute
stroke patients. From the therapeutical perspective, early
initiation of swallowing rehabilitation is also indicated.
Thus, Carnaby et al. have shown in their prospective
randomised study, that early behavioural swallowing inter-
vention was associated with a marked reduction of in-
fectious complications and a significant increase of the
proportion of patients regaining swallowing function [54].

Which kind of grading should be provided by the
dysphagia assessment?
Recommendation 9
Dysphagia assessment cannot be restricted to categorically
observing whether dysphagia is present or absent but can
provide a graded evaluation of dysphagia severity. Dyspha-
gia assessment can be directly linked to appropriate pro-
tective and rehabilitative measures and can systematically
offer nutritional recommendations (C).
Grading dysphagia is the prerequisite for a differenti-

ated dysphagia management covering both protective
and rehabilitative measures. Apart from that, it offers a
reliable initial finding allowing to determine changes of
the patient’s swallowing ability during the further clinical
course [18,44,55]. Depending on the method of dysphagia
assessment chosen there are different scales to be taken
into consideration, for example the GUSS, or the FEDSS
(Fiberoptic Endoscopic Dysphagia Severity Scale).

Nutritional screening and assessment of stroke
patients
When and how should nutritional risk and of stroke
patients be assessed?
Recommendation 10
All stroke patients should be screened for nutritional
risk within the first days after hospital admission (CCP).

Recommendation 11
Stroke patients at nutritional risk and/or with dysphagia
should be assessed more deeply (CCP).
Malnutrition is present in about 24% of stroke pa-

tients, with studies reporting prevalences between 8 and
48% depending on patient cohort and assessment tech-
nique [56]. Causes for reduced food intake and subse-
quently impaired nutritional status are various and range
from dysphagia to functional disability, impaired con-
sciousness, perception deficits and cognitive dysfunction
up to depression [56]. As malnutrition is known to worsen
the outcome of various patients groups [57], it should be
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screened for in stroke patients. The NRS 2002 is the
most suitable screening tool for the acute situation of
stroke patients, but other screening and assessment tools
(i.e. MUST, MNA-LF, MNA-SF, SGA) may as well be ap-
plicable [58,59].

Feeding strategies after stroke
In what kind of stroke patients can tube feeding improve
prognosis?
Ten to thirty percent of all patients after acute stroke are
tube fed during the initial phase. It is not yet clear which
stroke patients will benefit from tube feeding. Stroke pa-
tients with a decreased level of consciousness, severe dys-
phagia or severe palsy are substantially handicapped in
their food intake and are therefore at high risk for malnu-
trition and likely to benefit from tube feeding. The same is
true for patients with severe pre-existing malnutrition.
The second part of the FOOD-trial, including 859

stroke patients, demonstrated a tendency towards a
reduced mortality in dysphagic stroke patients by 5.8%
(p = 0.09) in the group with early tube feeding, initiated
within seven days after stroke [60,61]. It is a limitation of
the study that patients were only included when the at-
tending physician was unsure about the adequate nutri-
tion therapy. Hence, patients with a clear indication for
early tube feeding were not recruited. The results of this
study indicate a potential benefit of an early initiation of
tube feeding in such patients, but it remains unclear
whether tube feeding may improve prognosis in stroke
patients.

Do patients with a decreased level of consciousness and
mechanically ventilated stroke patients profit from tube
feeding?
Recommendation 12
Patients with a decreased level of consciousness and mech-
anical ventilation often require enteral nutrition for a longer
period of time and tube feeding can therefore start early (C).
There are no systematic trials investigating this issue.

Since it is mandatory to artificially feed patients with a
relevant decrease of consciousness, it only remains to be
decided whether parenteral or enteral nutrition is super-
ior. There are no systematic evaluations comparing par-
enteral and enteral nutrition in stroke patients. Based on
data in other critical care patients, an advantage of tube
feeding in stroke patients can be assumed [62] but an in-
fluence on mortality has not yet been proven [63].

Do patients with a presumably long lasting dysphagia
profit from enteral nutrition via feeding tube?
Recommendation 13
Patients with prolonged severe dysphagia anticipated
to last for more than 7 days should receive tube feed-
ing (CCP).
Patients with swallowing difficulties have a high risk
for aspiration and aspiration pneumonia as well as for
developing malnutrition. Aspiration pneumonia cannot
be prevented by tube feeding in the acute phase after
stroke [39,64,65]. However, the rate of aspiration pneu-
monia does not increase during enteral nutrition [60].
Thus, the aspiration risk per se does not represent an in-
dication for tube feeding. But patients with persistent
dysphagia are also at risk of malnutrition. Since malnu-
trition worsens the prognosis and leads to an increased
rate of complications, it should be avoided [66,67].
Therefore, patients at risk of prolonged dysphagia should
be fed via tube.

When should nutrition therapy start in stroke patients
with swallowing difficulties?
Recommendation 14
Severe swallowing difficulties that do not allow sufficient
oral food intake and are anticipated to persist for more
than 1 week require early enteral nutrition via feeding
tube (at least within 72 hours) (C).
From a practical point of view, it is not feasible to start

tube feeding on the first day of treatment for most pa-
tients, especially in an uncertain situation with possible
complications like cerebral hemorrhage or need of venti-
lation. On the other hand, an early start of enteral nutri-
tion in acute disease does have several advantages: the
barrier function of the gut mucosa is kept intact and
bacterial translocation of gut-bacteria into the systemic
blood flow is thus reduced, leading to less infectious
complications with tube feeding compared to parenteral
nutrition [68-70].
The only randomized, controlled study evaluating tim-

ing of feeding in stroke patients was the “Early versus
Avoid Trial” of the FOOD-study [60,61]. After random-
isation tube feeding was either started as soon as pos-
sible or the placement of the tube was delayed for at
least seven days. During this period fluid was given
intravenously or subcutaneously. Whether enteral nu-
trition was given via a percutaneous endoscopic gas-
trostomy (PEG) or a nasogastric tube, was decided by
the attending physician. The group of patients that
started enteral nutrition within 7 days of admission
had a reduction in mortality by 5.8%, which was not
significant (p = 0.09). As the proportion of patients
surviving with poor outcome was greater in the group
with early nutrition (defined as Rankin Score 4 or 5),
it could be speculated that these patients with an
“impaired outcome” would have died with a delayed
start of nutrition. Pneumonia did not occur more often
in patients that received early enteral nutrition. Because
this single randomized study (FOOD-trial) has several
methodological limitations, the recommendation is
graded C.
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Which route of enteral feeding should be preferred?
What are the indications of a PEG or a nasogastric tube?
Recommendation 15
If a sufficient oral food intake is not possible during the
acute phase of stroke, enteral nutrition shall be prefera-
bly given via a nasogastric tube (A).

Recommendation 16
If enteral feeding is likely for a longer period of time
(> 28 days), a PEG should be chosen and shall be placed
in a stable clinical phase (after 14 – 28 days) (A).

Recommendation 17
Mechanically ventilated stroke patients should receive a
PEG at an early stage (B).

Recommendation 18
If a nasogastric tube is repeatedly removed accidentally
by the patient and if artificial nutrition will probably be
necessary for more than 14 days, early placement of a
PEG should be considered (B). A nasal loop (bridle) is
an effective alternative in this situation (B).
Dysphagia due to ischemic cerebral insult resolves

within 7–14 days in 73 – 86% of the cases [13,52,71]. It
is therefore worthwhile to consider an access to enteral
nutrition which is less invasive than percutaneous endo-
scopic gastrostomy at first. At present, only two prospect-
ive, randomized, controlled intervention studies exist that
compare nasogastric tube feeding and PEG feeding after
stroke.
In a study by Norton et al. that included 30 stroke pa-

tients, 16 patients who were assigned to the PEG-group,
had a better nutritional status, lower mortality and shorter
hospital stay after 6 weeks of intervention [72].
In the FOOD-study no differences between PEG feeding

and nasogastric tube feeding could be found regarding the
endpoint “death after six months” in 321 dysphagic stroke
patients [60,61]. But patients with nasogastric tube feeding
showed a significantly 7.8% lower risk of the combined
end point “death and/or impaired functional status”
when compared to patients with early PEG feeding after
6 months. In addition, there was an increase in pressure
sores in the PEG-group (p = 0.04).
In general, dislodgement of nasogastric tubes and by

this poor enteral nutrition is a major concern. Two stud-
ies about nasal loops in stroke patients demonstrated
that nasal loops are safe, well tolerated and effective at
delivering full enteral nutrition [73,74]. A recent ran-
domized controlled trial observed an increase of 17%
mean volume of fluid and tube feed given in the nasal
loop group without any differences in outcome after
3 months [74].
A randomized study published in 2005 by Kostadima

et al. reported that early nutrition (within 24 hours) via
PEG in 41 mechanically ventilated patients with stroke
or head injury was superior to feeding via nasogastric
tube, as it was associated with a lower prevalence of
ventilator-associated pneumonia [75]. However, a signifi-
cant difference in length of stay and mortality could not
be found. Conclusions for the treatment of ventilated
stroke patients can be drawn from this study, as stroke
patients were represented with 61%. In particular in
mechanically ventilated stroke patients, in whom pro-
longed artificial nutrition (> 14 days) is probable, early
feeding via PEG should be preferred to nasogastric tube
feeding, due to a lower rate of ventilation related pneu-
monia [63,75].
Particular in stroke patients with unfavorable progno-

sis ethical considerations and supposed will should be
considered intensively. In doubt, a semi-invasive nutri-
tion with nasogastric tube feeding might be most appro-
priate as a potentially reversible first step. The indication
for artificial nutrition should be reconsidered daily and
in particular thoroughly reassessed before transfer to a
nursing home or a palliative-care unit. Tube feeding
may be terminated, if the medical indication no longer
exists, most likely in a palliative situation. In patients
with an uncertain prognosis, PEG-insertion should not
be a criterion for the admittance to a rehabilitation ward
or to a nursing home, especially not, if a nasogastric
tube is well tolerated. The readers may be referred to
the latest ESPEN-guidelines “Ethical and Legal Aspects
of Enteral Nutrition” [76].
Due to the risk of internal pressure sores, small diam-

eter nasogastric feeding tubes (8 French) should be used
in stroke patients. Tubes with a greater diameter should
only be placed, when a gastric decompression is neces-
sary. The placement of a nasogastric tube should be
done by trained and technically experienced medical
staff. Due to the risk of misplacement, the correct pos-
ition should be controlled before the application of tube
feed. This can be done via x-ray or by the aspiration of
gastric content and measurement of gastric pH [77]. A
local standard for the control of correct tube placement
should be developed in every hospital.

Does duodenal or jejunal tube placement reduces
aspiration risk in stroke patients?
Recommendation 19
Feeding tubes should be inserted preferably in a gastric
position (B).
Gastric tube placement does not present a higher risk

for aspiration pneumonia than duodenal or jejunal tube
placement. Although this topic has not been investigated
in stroke patients, present studies in other patient collec-
tives have not found a significant advantage of post-
pyloric tube placement when compared to pre-pyloric
placement [78-81].
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Should tube feed be delivered continuously or as a
bolus?
Recommendation 20
With a previous history of gastroesophageal reflux or
when signs of gastroesophageal reflux with aspiration or
a high risk of aspiration are present a continuous appli-
cation of tube feed should be commenced. (B).

Recommendation 21
With jejunal or duodenal tube placement, a continuous
application is indicated (CCP).
In stroke patients it has not been investigated yet

whether or not a continuous feeding leads to lower com-
plication rates or better treatment results. Only one
retrospective study from 2002 in 152 patients with trau-
matic brain damage might be in some aspect transfer-
able to the situation of stroke patients [82]. A significant
advantage of continuous feeding concerning feed-tolerance
(measured as residual volume >75 ml and bloating)
(37.9 vs. 60.5%) and the total number of infectious com-
plications (71.2 vs. 82.6%) was found. The prevalence of
pneumonia was not significantly different. There were no
differences in functional outcome or nutritional status.
When no risk factors (see above) are present, intermittent

bolus application (6 times daily) for respectively 1 hour is
just as safe. In particular, patients at high risk for tube dis-
location, e.g. agitated patients, who are fed via a nasogastric
tube, should be fed with a bolus application distributed in six
portions and applied with a syringe. Thereby tube disloca-
tion and following complications can be recognized early.

Should tube feeds be delivered with a feeding pump or
by gravity?
Recommendation 22
In stroke patients tube feed should preferably be applied
with a feeding pump (CCP).
No data exist regarding this topic in general patients

and stroke patients. As dysphagic stroke patients are at
significant risk for aspiration, a potentially uncontrolled
delivery of tube feed by gravity should be avoided, as this
may cause gastric overload and regurgitation with subse-
quent aspiration.

Does nasogastric tube feeding interfere with swallowing
training and rehabilitation?
Recommendation 23
Nasogastric tube feeding does not interfere with swal-
lowing training. Therefore, dysphagia therapy shall start
as early as possible also in tube-fed patients (A).

Recommendation 24
If there are symptoms of unexplained worsening of
dysphagia, the pharyngeal tube position should be con-
trolled endoscopically (B).
Three recent studies, with two of them in stroke patients,
did not demonstrate a negative impact of nasogastric tube
feeding on swallowing function [83-85]. Dysphagia therapy
should therefore start as early as possible, in tube-fed as
well as non tube-fed patients. Dziewas et al. demonstrated
that in most cases of worsening of dysphagia with a naso-
gastric tube, this was due to misplacement with coiling of
the tube in the pharynx [84]. A reinsertion of the tube or
even more favorable an endoscopic evaluation of the
pharyngeal tube position is therefore recommended in this
situation.

Should tube-fed patients with dysphagic stroke be
advised to have additional oral nutrition?
Recommendation 25
The majority of conscious dysphagic stroke patients with
tube feeding should have additional oral intake, accord-
ing to the kind and severity of dysphagia (B).
There is some evidence that tube-fed patients with

dysphagic stroke show higher rates of respiratory infec-
tions than orally fed patients [3,86]. However, it may be
assumed that this is mainly due to higher severity of dys-
phagia leading to tube feeding. Even patients with nil by
mouth have to swallow more than 500 ml of saliva per
day and are by this at high risk for aspiration. As aspir-
ation pneumonia is caused by the bacterial content of
the saliva and not by the saliva itself [87,88], a strict oral
hygiene has the potential of reducing respiratory infec-
tions [89,90]. This concept is supported by a study of
Gosney et al. that demonstrated a significant preventive
effect of selective oral decontamination on the incidence
of pneumonia in elderly dysphagic stroke patients [91]. An
equal effect of oral decontamination has been shown in
the prevention of ventilation associated pneumonia [92].
Although there are no studies in this field, numerous

experts recommend minimal amounts of oral intake,
such as ice chips in severely dysphagic patients, to pro-
mote oral hygiene and the swallowing ability itself. Often
dysphagia is present only for certain textures. After thor-
ough clinical or endoscopic evaluation of the safety of
different textures, the patient should be fed orally with
food of the “safe texture”, to promote oral hygiene and
swallowing rehabilitation.

In which situation is parenteral nutrition indicated in
stroke patients?
Recommendation 26
Parenteral nutrition is indicated, if enteral nutrition is
contraindicated or not feasible (CCP).

Recommendation 27
Even in well-nourished patients supplemental parenteral
nutrition should be performed if enteral nutrition cannot
meet the nutritional needs for more than seven days (CCP).
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Recommendation 28
If a sufficient hydration by oral or enteral nutrition is
not possible, parenteral hydration should be applied im-
mediately (CCP).
There are no data available about parenteral applica-

tion of energy and nutrition in stroke patients. Indica-
tions should be made according to the guidelines on
critically ill patients [62].
Some studies have shown inadequate fluid intake of

dysphagic stroke patients being placed on an oral diet
[93,94]. Accordingly, the fluid intake of dysphagic stroke
patients has to be monitored and supplemented, if ne-
cessary. This may be done with thickened drinks, intra-
venous and subcutaneous hydration [93-95]. Especially
in the acute phase, peripheral intravenous hydration is
most adequate.

Which patients should receive oral nutritional
supplements (ONS, “Sip feeds”)?
Recommendation 29
Stroke patients, who are able to eat and who have been
identified to be at risk of malnutrition, who are malnour-
ished or who are at risk for pressure sores should receive
oral nutritional supplements (B).
In the overall group of stroke patients without dyspha-

gia, oral nutritional supplements do not improve survival
or functional outcome. In elderly patients with malnutri-
tion oral nutritional supplements do improve survival.
This is probably also true for elderly malnourished
stroke patients. In malnourished stroke patients dur-
ing rehabilitation oral nutritional supplements can
support functional recovery. In patients at risk for
pressure sores oral nutritional supplements can re-
duce the rate of pressure sores. This is probably also
true for stroke patients.
There are few studies on the effect of ONS in stroke

patients. The largest study in this field is the FOOD-trial
including 4023 patients [96], which showed no signifi-
cant influence of ONS on mortality or functional out-
come in the entire study collective. However, in 119
undernourished patients who were treated with supple-
ments, a tendency towards better outcome could be seen
(mortality or need of assistance: OR 0.78; 95% CI 0.46-
1.35; p = 0.39). The data of this trial must be treated with
caution as the assessment of nutritional status was not
standardized (in 63% of patients only assessed by clinical
observation). Furthermore, there were no objective in-
clusion criteria: patients were only included, when physi-
cians were “uncertain” about the appropriate nutrition
therapy and compliance and oral nutritional intake were
not recorded. In some smaller studies in acute care and
rehabilitation favorable effects of sip feeds on clinical
outcome parameters such as functional status and length
of stay could be observed [97-99].
A meta-analysis by Milne et al. showed that supple-
mentation reduced the risk of complications (OR 0.86,
95%-CI 0.75 to 0.99) in elderly hospitalized patients.
Mortality was unchanged in the overall group, but signifi-
cantly reduced by oral supplements in elderly hospitalized
patients who were malnourished (RR 0.79; 95%-CI 0.64
to 0.97) [100].
In the FOOD-trial the risk for pressure sores was re-

duced in patients who received sip feeds, but missed sig-
nificance (p = 0.05) [96]. In other patient groups (patients
who did not suffer from acute stroke) sip feeds were asso-
ciated with a significant reduction (by 25%) in pressure
sore development [101]. Extrapolating results from the
food trial and meta-analyses [100,101] it is very likely that
specific patient groups may profit from oral supplementa-
tion. This could be elderly stroke patients who are mal-
nourished when falling ill, who do not show sufficient
food intake or who have an increased risk of developing
pressure ulcers.

Is texture modified food or thickened fluid indicated in
patients with dysphagia?
Recommendation 30
After assessment of the swallowing act (e.g. careful evalu-
ation by the speech-language pathologists and/or video-
fluoroscopic or endoscopic examination) a texture modified
diet and thickened fluids of a safe texture should be given
to patients (CCP).

Recommendation 31
A dietician should be consulted and nutrition support
should be initiated in cases of insufficient intake over a
prolonged period of time (C).
In clinical practice textures of fluids and food are

modified in order to reduce risk of aspiration, however,
there is little research data [102-104]. In a small study in
stroke patients Diniz et al. demonstrated that modifica-
tion of diet texture and thickening of fluids can prevent
aspiration in stroke patients [105]. However, patients on
texture modified diets tend to have lower nutrient and
fluid intakes than patients on a normal diet [93,94].
Clinical or technical evaluation should be the basis for

recommendation of the suitable consistency. Depending
on the type and severity of the swallowing dysfunction,
food should be offered in different consistencies from
pureed to soft textures. Dry, stringy or crumbly foodstuff
should be avoided as they impair bolus formation. Two-
phase food has shown to increase the risk of aspiration
[106]. Nectar- or honey thickened consistency of fluids
may be helpful in the prevention of aspiration [107].
Studies have shown that patients with dysphagia have

an increased risk for malnutrition when compared with
patients with intact swallowing function [108]. Patients on
texture modified diets have energy and protein intakes
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which are around 40% lower than that of patients on a
normal diet [109]. The same is true for thickened fluids,
with studies showing that patients do not meet their fluid
requirements [93,94]. Therefore a modification of food
texture or a thickening of fluids should only be used
after assessment and be monitored by specialized staff
(e.g. speech-language therapists and dietician).

Abbreviations
CBA: Clinical bedside assessment; FEES: Fiberendoscopic evaluation of
swallowing; FOOD: Feed or ordinary diet; ONS: Oral nutritional supplements;
PEG: Percutaneous endoscopic gastrostomy; VFSS: Video fluoroscopic
swallowing study; WST: Water swallowing test.

Competing interests
Consultancy for a company: R. Dziewas, R. Wirth.
Honoraria for lectures: R. Dziewas, C. Smoliner, T Warnecke, M. Jäger, A.
Leischker, R. Wirth.
Research grants: R. Dziewas, T Warnecke, R. Wirth.

Authors’ contributions
RD, CS and RW have written this manuscript. AL, MJ and TW were active
members of the guideline-working group “Clinical Nutrition in Neurology”
and reviewed this manuscript. All authors read and approved the final
manuscript.

Acknowledgements
*DGEM Steering committee: Lochs H, Weimann A, Ockenga J, Bischoff SC,
Sieber C, Adolph M.

Author details
1Department of Internal Medicine and Geriatrics, St. Marien-Hospital Borken,
Am Boltenhof 7, D-46325 Borken, Germany. 2Institute for Biomedicine of
Aging (IBA), Chair of Geriatric Medicine, Friedrich-Alexander-University
Erlangen-Nürnberg, Erlangen, Germany. 3Department of Geriatrics, St.
Vinzenz-Hospital, Dr.-Otto-Seidel-Strasse 31-33, D-46535 Dinslaken, Germany.
4Department of Neurology, University Hospital Münster, D-48129 Münster,
Germany. 5Department of Internal Medicine, Oncology and Geriatrics,
Alexianer-Hospital, Dießemer Bruch 81, D-47805 Krefeld, Germany.

Received: 12 November 2013 Accepted: 22 November 2013
Published: 1 December 2013

References
1. Hilker R, Poetter C, Findeisen N, Sobesky J, Jacobs A, Neveling M, Heiss WD:

Nosocomial pneumonia after acute stroke - implications for neurological
intensive care medicine. Stroke 2003, 34:975–981.

2. Holas MA, DePippo K, Reding MJ: Aspiration and relative risk of medical
complications following stroke. Arch Neurol 1994, 51:1051–1053.

3. Kidd D, Lawson J, Nesbitt R, MacMahon J: The natural history and clinical
consequences of aspiration in acute stroke. Q J Med 1995, 88:409–413.

4. Mann G, Dip PG, Hankey GJ, Cameron D: Swallowing function after stroke.
Stroke 1999, 30:744–748.

5. Smithard DG, O’Neill PA, Park C, Morris J, Wyatt R, England R, Martin DF:
Complications and outcome after acute stroke - does dysphagia matter?
Stroke 1996, 27:1200–1204.

6. Wang Y, Lim LLY, Heller RF, Fisher J, Levi C: A prediction model of 1-year
mortality for acute ischemic stroke patients. Arch Phys Med Rehabil 2003,
84:1006–1011.

7. Martino R, Foley N, Bhogal S, Diamant N, Speechley M, Teasell R: Dysphagia
after stroke - incidence, diagnosis, and pulmonary complications.
Stroke 2005, 36:2756–2763.

8. McCormick KA, Fleming B: Clinical practice guidelines. The Agency for
Health Care Policy and Research fosters the development of evidence-
based guidelines. Health Prog 1992, 73:30–34.

9. Leitlinien Regelwerk der AWMF. http://www.awmf.org/leitlinien/awmf-
regelwerk.html.
10. Leischker AH, Wirth R, Busch EW, Schlegel B, Hahn K, Kondrup J: Leitlinie
“Enterale Ernährung bei Patienten mit Schlaganfall”. Akt Ernaehr Med
2007, 32:330–346.

11. Barer D: The natural history and functional consequences of dysphagia
after hemispheric stroke. J Neurol Neurosurg Psychiatry 1989, 52:236–241.

12. DePippo KL, Holas MA, Reding MJ: Validation of the 3-oz water swallow
test for aspiration following stroke. Arch Neurol 1992, 49:1259–1261.

13. Gordon C, Langton-Hewer R, Wade D: Dysphagia in acute stroke. Br Med J
1987, 295:411–414.

14. Hinds NP, Wiles CM: Assessment of swallowing and referral to speech
and language therapists in acute stroke. QJM 1998, 91:829–835.

15. Kidd D, Lawson J, Nesbitt R, MacMahon J: Aspiration in acute stroke: a
clinical study with videofluoroscopy. QJM 1993, 86:825–829.

16. Odderson IR, Keaton JC, McKenna BS: Swallow management in patients
with on an acute stroke pathway: quality is cost effective. Arch Phys Med
Rehabil 1995, 76:1130–1133.

17. Wade D, Hewer RL: Motor loss and swallowing difficulty after
stroke: frequency, recovery, and prognosis. Acta Neurol Scand 1987,
76:50–54.

18. Trapl M, Enderle P, Nowotny M, Teuschl Y, Matz K, Dachenhausen A, Brainin
M: Dysphagia bedside screening for acute-stroke patients - the Gugging
swallowing screen. Stroke 2007, 38:2948–2952.

19. Sellars C, Bowie L, Bagg J, Sweeney P, Miller H, Tilston J, Langhorne P, Stott
DJ: Risk factors for chest infection in acute stroke. A prospective cohort
study. Stroke 2007, 38:2284–2291.

20. Lakshminarayan K, Tsai AW, Tong X, Vazquez G, Peacock JM, George MG,
Luepker RV, Anderson DC: Utility of dysphagia screening results in
predicting poststroke pneumonia. Stroke 2010, 41:2849–2854.

21. Evans A, Perez I, Harraf F, Melbourn A, Steadman J, Donaldson N, Kalra L:
Can differences in management processes explain different outcomes
between stroke unit and stroke-team care? Lancet 2001, 358:1586–1592.

22. Hinchey JA, Shephard T, Furie K, Smith D, Wang D, Tonn S: Formal
dysphagia screening protocols prevent pneumonia. Stroke 2005,
36:1972–1976.

23. Ramsey DJC, Smithard DG, Kalra L: Early assessments of dysphagia and
aspiration risk in acute stroke patients. Stroke 2003, 34:1252–1257.

24. Bours GJ, Speyer R, Lemmens J, Limburg M, de Wit R: Bedside screening
tests vs. videofluoroscopy or fiberoptic endoscopic evaluation of
swallowing to detect dysphagia in patients with neurological disorders:
a systematic review. J Adv Nurs 2009, 65:477–493.

25. Teramato S, Matsuse T, Fukuchi Y, Ouchi Y: Simple two-step swallowing
provovation test for elderly patients with aspiration pneumonia.
Lancet 1999, 353:1243.

26. Teramoto S, Fukuchi Y: Detection of aspiration and swallowing disorder
in older stroke patiens: simple swallowing provovation test versus water
swallowing test. Arch Phys Med Rehabil 2000, 81:1517–1519.

27. Warnecke T, Teismann I, Meimann W, Oelenberg S, Zimmermann J, Krämer
C, Ringelstein EB, Schäbitz WR, Dziewas R: Assessment of aspiration risk in
acute ischemic stroke - evaluation of the simple swallowing provocation
test. J Neurol Neurosurg Psychiatry 2008, 79:312–314.

28. Zaidi NH, Smith HA, King SC, Park CL, O’Neill PA, Connolly MJ: Oxygen
desaturation on swallowing as a potential marker of aspiration in acute
stroke. Age Ageing 1995, 24:267–270.

29. Collins MJ, Bakheit AMO: Does pulse oximetry reliably detect aspiration in
dysphagic stroke patients? Stroke 1997, 28:1773–1775.

30. Sellars C, Dunnet C, Carter R: A preliminary comparison of
videofluoroscopy of swallow and pulse oximetry in the identification of
aspiration in dysphagic patients. Dysphagia 1998, 13:82–86.

31. Lim SHB, Lieu PK, Phua SY, Seshadri R, Venketasubramanian N, Lee SH, Choo
PWJ: Accuracy of bedside clinical methods compared with fiberoptic
endoscopic examination of swallowing (FEES) in determing the risk of
aspiration in acute stroke patients. Dysphagia 2001, 16:1–6.

32. Smith HA, Lee SH, O’Neill PA, Connolly MJ: The combination of bedside
swallowing assessment and oxygen saturation monitoring of swallowing
in acute stroke: a safe and humane screening tool. Age Ageing 2000,
29:495–499.

33. Leder SB: Use of arterial oxygen saturation, heart rate and blood
pressure as indirect objective physiologic markers to predict aspiration.
Dysphagia 2000, 15:201–205.

34. Colodny N: Comparison of dysphagics and nondysphagics on pulse
oximetry during oral feeding. Dysphagia 2000, 15:68–73.

http://www.awmf.org/leitlinien/awmf-regelwerk.html
http://www.awmf.org/leitlinien/awmf-regelwerk.html


Wirth et al. Experimental & Translational Stroke Medicine 2013, 5:14 Page 10 of 11
http://www.etsmjournal.com/content/5/1/14
35. Wang TG, Chang YC, Chen SY, Hsiao TY: Pulse oximetry does not reliably
detect aspiration on videofluoroscopic swallowing study. Arch Phys Med
Rehabil 2005, 86:730–734.

36. Ramsey DJC, Smithard DG, Kalra L: Can pulse oximetry or a bedside
swallowing assessment be used to detect aspiration after stroke?
Stroke 2006, 37:2984–2988.

37. Martino R, Pron G, Diamant N: Screening for oropharyngeal dysphagia in
stroke. Dysphagia 2000, 15:19–30.

38. Falsetti P, Acciai C, Palilla R, Bosi M, Carpinteri F, Zingarelli A, Pedace C,
Lenzi L: Oropharyngeal dysphagia after stroke: incidence, diagnosis,
and clinical predictors in patients admitted to a neurohabilitation unit.
J Stroke Cerebrovasc Dis 2009, 18:329–335.

39. Dziewas R, Ritter M, Schilling M, Konrad C, Oelenberg S, Nabavi DG,
Stögbauer F, Ringelstein EB, Lüdemann P: Pneumonia in acute stroke
patients fed by nasogastric tubes. J Neurol Neurosurg Psychiatry 2004,
75:852–856.

40. Logemann JA, Veis S, Colangelo L: A screening procedure for
oropharyngeal dysphagia. Dysphagia 1999, 14:44–51.

41. Gmeinwieser J, Golder W, Lehner K, Bartels H: X-ray diagnosis of the upper
gastrointestinal tract at risk for aspiration using a non-ionic iso-osmolar
contrast medium. Rontgenpraxis 1988, 41:361–366.

42. Ekberg O, Olsson R: Dynamic radiology of swallowing disorders.
Endoscopy 1997, 29:439–446.

43. Rosenbek JC, Robbins J, Roecker EB, Coyle JL, Wood JL: A penetration-
aspiration scale. Dysphagia 1996, 11:93–98.

44. Dziewas R, Warnecke T, Oelenberg S, Teismann I, Zimmermann J, Kraemer
C, Ritter M, Ringelstein EB, Schabitz WR: Towards a basic endoscopic
assessment of swallowing in acute stroke - development and evaluation
of a simple dysphagia score. Cerebrovasc Dis 2008, 26:41–47.

45. Warnecke T, Teismann I, Oelenberg S, Hamacher C, Ringelstein EB, Schabitz
WR, Dziewas R: The safety of fiberoptic endoscopic evaluation of
swallowing in acute stroke patients. Stroke 2009, 40:482–486.

46. Warnecke T, Ritter M, Kroger B, Oelenberg S, Teismann I, Heuschmann PU,
Ringelstein EB, Nabavi DG, Dziewas R: Fiberoptic endoscopic dysphagia
severity scale predicts outcome after acute stroke. Cerebrovasc Dis 2009,
28:283–289.

47. Langmore SE: Evaluation of oropharyngeal dysphagia: which diagnostic
tool is superior? Curr Opin Otolaryngol Head Neck Surg 2003, 11:485–489.

48. Leder S, Sasaki CT, Burrell MI: Fiberoptic endoscopic evaluation of
dysphagia to identify silent aspiration. Dysphagia 1998, 13:19–21.

49. Prosiegel M: Neurogene Dysphagie. In Leitlinien für die Diagnostik und
Therapie in der Neurologie. Edited by Diener HC, Putzki N. Stuttgart:
Georg Thieme Verlag; 2008.

50. Kelly AM, Leslie P, Beale T, Payten C, Drinnan MJ: Fibreoptic endoscopic
evaluation of swallowing and videofluoroscopy: does examination type
influence perception of pharyngeal residue severity? Clin Otolaryngol
2006, 31:425–432.

51. Kelly AM, Drinnan MJ, Leslie P: Assessing penetration and aspiration: how
do videofluoroscopy and fiberoptic endoscopic evaluation of swallowing
compare? Laryngoscope 2007, 117:1723–1727.

52. Smithard DG, O’Neill PA, England R, Park CL, Wyatt R, Martin DF: The
natural history of dysphagia following a stroke. Dysphagia 1997,
12:188–193.

53. Kleindorfer D, Panagos P, Pancioli A, Khoury J, Kissela B, Woo D, Schneider
A, Alwell K, Jauch E, Miller R, et al: Incidence and short-term prognosis of
transient ischemic attack in a population-based study. Stroke 2005,
36:720–723.

54. Carnaby G, Hankey GJ, Pizzi J: Behavioural intervention for dysphagia
in acute stroke: a randomised controlled trial. Lancet Neurol 2006,
5:31–37.

55. Ickenstein GW, Hofmayer A, Lindner-Pfleghar B, Pluschinski P, Riecker A,
Schelling A, Prosiegel M: Standardisation of daignostic and therapeutic
procedures for neurogenic oropharyngeal dysphagia (NOD).
Neurol Rehabil 2009, 15:290–300.

56. Stratton R, Green CJ, Elia M: Disease-related malnutrition. An evidence based
approach to treatment. CABI Publishing; 2003.

57. Norman K, Pichard C, Lochs H, Pirlich M: Prognostic impact of disease-
related malnutrition. Clin Nutr 2008, 27:5–15.

58. Howard P, Jonkers-Schuitema C, Furniss L, Kyle U, Muehlebach S, Odlund-
Olin A, Page M, Wheatley C: Managing the patient journey through
enteral nutritional care. Clin Nutr 2006, 25:187–195.
59. Kondrup J, Allison SP, Elia M, Vellas B, Plauth M: ESPEN guidelines for
nutrition screening 2002. Clin Nutr 2003, 22:415–421.

60. Dennis MS, Lewis SC, Warlow C: Effect of timing and method of enteral
tube feeding for dysphagic stroke patients (FOOD): a multicentre
randomised controlled trial. Lancet 2005, 365:764–772.

61. Dennis M, Lewis S, Cranswick G, Forbes J: FOOD: a multicentre randomised
trial evaluating feeding policies in patients admitted to hospital with a
recent stroke. Health Technol Assess 2006, 10:1–120. iii-iv, ix-x.

62. Kreymann KG, Berger MM, Deutz NE, Hiesmayr M, Jolliet P, Kazandjiev G,
Nitenberg G, van den Berghe G, Wernerman J, Ebner C, et al: ESPEN
Guidelines on Enteral Nutrition: Intensive care. Clin Nutr 2006, 25:210–223.

63. Braunschweig CL, Levy P, Sheean PM, Wang X: Enteral compared with
parenteral nutrition: a meta-analysis. Am J Clin Nutr 2001, 74:534–542.

64. Finucane TE, Bynum JP: Use of tube feeding to prevent aspiration
pneumonia. Lancet 1996, 348:1421–1424.

65. Mamun K, Lim J: Role of nasogastric tube in preventing aspiration
pneumonia in patients with dysphagia. Singapore Med J 2005, 46:627–631.

66. Finestone HM, Greene-Finestone LS, Wilson ES, Teasell RW: Prolonged
length of stay and reduced functional improvement rate in malnourished
stroke rehabilitation patients. Arch Phys Med Rehabil 1996, 77:340–345.

67. Gariballa SE, Parker SG, Taub N, Castleden CM: Influence of nutritional
status on clinical outcome after acute stroke. Am J Clin Nutr 1998,
68:275–281.

68. Kudsk KA, Croce MA, Fabian TC, Minard G, Tolley EA, Poret HA, Kuhl MR,
Brown RO: Enteral versus parenteral feeding. Effects on septic morbidity
after blunt and penetrating abdominal trauma. Ann Surg 1992,
215:503–511. discussion 511–503.

69. Moore FA, Feliciano DV, Andrassy RJ, McArdle AH, Booth FV, Morgenstein-
Wagner TB, Kellum JM Jr, Welling RE, Moore EE: Early enteral feeding,
compared with parenteral, reduces postoperative septic complications.
The results of a meta-analysis. Ann Surg 1992, 216:172–183.

70. Gramlich L, Kichian K, Pinilla J, Rodych NJ, Dhaliwal R, Heyland DK: Does
enteral nutrition compared to parenteral nutrition result in better
outcomes in critically ill adult patients? A systematic review of the
literature. Nutrition 2004, 20:843–848.

71. Peschl L, Zeilinger M, Munda W, Prem H, Schragel D: Percutaneous
endoscopic gastrostomy–a possibility for enteral feeding of patients with
severe cerebral dysfunctions. Wien Klin Wochenschr 1988, 100:314–318.

72. Norton B, Homer-Ward M, Long RG, Holmes GKT: A randomised prospective
comparison of percutaneous endoscopic gastrostomy and nasogastric
feeding after acute dysphagic stroke. BMJ 1996, 312:13–16.

73. Anderson MR, O’Connor M, Mayer P, O’Mahony D, Woodward J, Kane K: The
nasal loop provides an alternative to percutaneous endoscopic gastrostomy
in high-risk dysphagic stroke patients. Clin Nutr 2004, 23:501–506.

74. Beavan J, Conroy SP, Harwood R, Gladman JR, Leonardi-Bee J, Sach T,
Bowling T, Sunman W, Gaynor C: Does looped nasogastric tube feeding
improve nutritional delivery for patients with dysphagia after acute
stroke? A randomised controlled trial. Age Ageing 2010, 39:624–630.

75. Kostadima E, Kaditis AG, Alexopoulos EI, Zakynthinos E, Sfyras D: Early
gastrostomy reduces the rate of ventilator-associated pneumonia in
stroke or head injury patients. Eur Respir J 2005, 26:106–111.

76. Korner U, Bondolfi A, Buhler E, Macfie J, Meguid MM, Messing B, Oehmichen
F, Valentini L, Allison SP: Ethical and legal aspects of enteral nutrition.
Clin Nutr 2006, 25:196–202.

77. National Institute for Health and Clinical Excellence: Nutrition support in
adults. Clinical guideline 2006, 32.

78. Strong RM, Condon SC, Solinger MR, Namihas BN, Ito-Wong LA, Leuty JE:
Equal aspiration rates from postpylorus and intragastric-placed small-bore
nasoenteric feeding tubes: a randomized, prospective study. JPEN J Parenter
Enteral Nutr 1992, 16:59–63.

79. Spain DA, DeWeese RC, Reynolds MA, Richardson JD: Transpyloric passage
of feeding tubes in patients with head injuries does not decrease
complications. J Trauma 1995, 39:1100–1102.

80. Jabbar A, McClave SA: Pre-pyloric versus post-pyloric feeding. Clin Nutr
2005, 24:719–726.

81. Lien HC, Chang CS, Chen GH: Can percutaneous endoscopic jejunostomy
prevent gastroesophageal reflux in patients with preexisting
esophagitis? Am J Gastroenterol 2000, 95:3439–3443.

82. Rhoney DH, Parker D Jr, Formea CM, Yap C, Coplin WM: Tolerability of
bolus versus continuous gastric feeding in brain-injured patients.
Neurol Res 2002, 24:613–620.



Wirth et al. Experimental & Translational Stroke Medicine 2013, 5:14 Page 11 of 11
http://www.etsmjournal.com/content/5/1/14
83. Wang TG, Wu MC, Chang YC, Hsiao TY, Lien IN: The effect of nasogastric
tubes on swallowing function in persons with dysphagia following
stroke. Arch Phys Med Rehabil 2006, 87:1270–1273.

84. Dziewas R, Warnecke T, Hamacher C, Oelenberg S, Teismann I, Kraemer C,
Ritter M, Ringelstein EB, Schaebitz WR: Do nasogastric tubes worsen
dysphagia in patients with acute stroke? BMC Neurol 2008, 8:28.

85. Leder SB, Suiter DM: Effect of nasogastric tubes on incidence of
aspiration. Arch Phys Med Rehabil 2008, 89:648–651.

86. Langdon PC, Lee AH, Binns CW: High incidence of respiratory infections
in ’nil by mouth’ tube-fed acute ischemic stroke patients.
Neuroepidemiology 2009, 32:107–113.

87. Abe S, Ishihara K, Adachi M, Okuda K: Oral hygiene evaluation for effective
oral care in preventing pneumonia in dentate elderly. Arch Gerontol
Geriatr 2006, 43:53–64.

88. Bagyi K, Haczku A, Marton I, Szabo J, Gaspar A, Andrasi M, Varga I, Toth J,
Klekner A: Role of pathogenic oral flora in postoperative pneumonia
following brain surgery. BMC Infect Dis 2009, 9:104.

89. Langmore SE, Terpenning MS, Schork A, Chen Y, Murray JT, Lopatin D,
Loesche WJ: Predictors of aspiration pneumonia: how important is
dysphagia? Dysphagia 1998, 13:69–81.

90. Bassim CW, Gibson G, Ward T, Paphides BM, Denucci DJ: Modification of
the risk of mortality from pneumonia with oral hygiene care. J Am Geriatr
Soc 2008, 56:1601–1607.

91. Gosney M, Martin MV, Wright AE: The role of selective decontamination of
the digestive tract in acute stroke. Age Ageing 2006, 35:42–47.

92. Chan EY: Oral decontamination for ventilator-associated pneumonia
prevention. Aust Crit Care 2009, 22:3–4.

93. Whelan K: Inadequate fluid intakes in dysphagic acute stroke. Clin Nutr
2001, 20:423–428.

94. Vivanti AP, Campbell KL, Suter MS, Hannan-Jones MT, Hulcombe JA:
Contribution of thickened drinks, food and enteral and parenteral fluids
to fluid intake in hospitalised patients with dysphagia. J Hum Nutr Diet
2009, 22:148–155.

95. Challiner YC, Jarrett D, Hayward MJ, al-Jubouri MA, Julious SA: A comparison
of intravenous and subcutaneous hydration in elderly acute stroke patients.
Postgrad Med J 1994, 70:195–197.

96. Dennis MS, Lewis SC, Warlow C: Routine oral nutritional supplementation
for stroke patients in hospital (FOOD): a multicentre randomised
controlled trial. Lancet 2005, 365:755–763.

97. Gariballa SE, Parker SG, Taub N, Castleden CM: A randomized, controlled,
a single-blind trial of nutritional supplementation after acute stroke.
JPEN J Parenter Enteral Nutr 1998, 22:315–319.

98. Rabadi MH, Coar PL, Lukin M, Lesser M, Blass JP: Intensive nutritional
supplements can improve outcomes in stroke rehabilitation.
Neurology 2008, 71:1856–1861.

99. Ha L, Hauge T, Spenning AB, Iversen PO: Individual, nutritional support
prevents undernutrition, increases muscle strength and improves QoL
among elderly at nutritional risk hospitalized for acute stroke:
a randomized, controlled trial. Clin Nutr 2010, 29:567–573.

100. Milne AC, Potter J, Vivanti A, Avenell A: Protein and energy
supplementation in elderly people at risk from malnutrition. Cochrane
Database Syst Rev 2009((02)). Doi CD003288.

101. Stratton RJ, Ek AC, Engfer M, Moore Z, Rigby P, Wolfe R, Elia M: Enteral
nutritional support in prevention and treatment of pressure ulcers: a
systematic review and meta-analysis. Ageing Res Rev 2005, 4:422–450.

102. Bhattacharyya N, Kotz T, Shapiro J: The effect of bolus consistency on
dysphagia in unilateral vocal cord paralysis. Otolaryngol Head Neck Surg
2003, 129:632–636.

103. Kuhlemeier KV, Palmer JB, Rosenberg D: Effect of liquid bolus consistency
and delivery method on aspiration and pharyngeal retention in
dysphagia patients. Dysphagia 2001, 16:119–122.

104. Clave P, de Kraa M, Arreola V, Girvent M, Farre R, Palomera E, Serra-Prat M:
The effect of bolus viscosity on swallowing function in neurogenic
dysphagia. Aliment Pharmacol Ther 2006, 24:1385–1394.

105. Diniz PB, Vanin G, Xavier R, Parente MA: Reduced incidence of aspiration
with spoon-thick consistency in stroke patients. Nutr Clin Pract 2009,
24:414–418.

106. Ozaki K, Kagaya H, Yokoyama M, Saitoh E, Okada S, Gonzalez-Fernandez M,
Palmer JB, Uematsu AH: The risk of penetration or aspiration during
videofluoroscopic examination of swallowing varies depending on food
types. Tohoku J Exp Med 2010, 220:41–46.
107. Logemann JA, Gensler G, Robbins J, Lindblad AS, Brandt D, Hind JA, Kosek
S, Dikeman K, Kazandjian M, Gramigna GD, et al: A randomized study of
three interventions for aspiration of thin liquids in patients with
dementia or Parkinson’s disease. J Speech Lang Hear Res 2008, 51:173–183.

108. Foley NC, Martin RE, Salter KL, Teasell RW: A review of the relationship
between dysphagia and malnutrition following stroke. J Rehabil Med
2009, 41:707–713.

109. Wright L, Cotter D, Hickson M, Frost G: Comparison of energy and protein
intakes of older people consuming a texture modified diet with a
normal hospital diet. J Hum Nutr Diet 2005, 18:213–219.

doi:10.1186/2040-7378-5-14
Cite this article as: Wirth et al.: Guideline clinical nutrition in patients
with stroke. Experimental & Translational Stroke Medicine 2013 5:14.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Introduction
	Methodology
	Grade A (good evidence)
	Grade B (fair evidence)
	Grade C (poor evidence)
	CCP = clinical consensus point

	Screening and assessment for dysphagia in stroke patients
	Which methods should be used for dysphagia screening? How should the risk of aspiration be evaluated?
	Recommendation 1

	In which patients is assessment of dysphagia indicated?
	Recommendation 2
	Recommendation 3

	Which methods should the used for the assessment of dysphagia?
	Recommendation 4
	Recommendation 5
	Recommendation 6

	How often should the assessment of dysphagia be repeated?
	Recommendation 7
	Recommendation 8

	Which kind of grading should be provided by the dysphagia assessment?
	Recommendation 9


	Nutritional screening and assessment of stroke patients
	When and how should nutritional risk and of stroke patients be assessed?
	Recommendation 10
	Recommendation 11


	Feeding strategies after stroke
	In what kind of stroke patients can tube feeding improve prognosis?
	Do patients with a decreased level of consciousness and mechanically ventilated stroke patients profit from tube feeding?
	Recommendation 12

	Do patients with a presumably long lasting dysphagia profit from enteral nutrition via feeding tube?
	Recommendation 13

	When should nutrition therapy start in stroke patients with swallowing difficulties?
	Recommendation 14

	Which route of enteral feeding should be preferred?
	What are the indications of a PEG or a nasogastric tube?
	Recommendation 15
	Recommendation 16
	Recommendation 17
	Recommendation 18

	Does duodenal or jejunal tube placement reduces aspiration risk in stroke patients?
	Recommendation 19

	Should tube feed be delivered continuously or as a bolus?
	Recommendation 20
	Recommendation 21

	Should tube feeds be delivered with a feeding pump or by gravity?
	Recommendation 22

	Does nasogastric tube feeding interfere with swallowing training and rehabilitation?
	Recommendation 23
	Recommendation 24

	Should tube-fed patients with dysphagic stroke be advised to have additional oral nutrition?
	Recommendation 25

	In which situation is parenteral nutrition indicated in stroke patients?
	Recommendation 26
	Recommendation 27
	Recommendation 28

	Which patients should receive oral nutritional supplements (ONS, “Sip feeds”)?
	Recommendation 29

	Is texture modified food or thickened fluid indicated in patients with dysphagia?
	Recommendation 30
	Recommendation 31
	Abbreviations


	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


