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ABSTRACT
Introduction: Elective neurosurgeries can lead to postoperative complications like pain, nausea, 
and vomiting, affecting oral feeding. Early postoperative oral nutritional therapy is crucial for 
recovery. Diet adaptations are tailored to individual needs, tolerance, and type of neurosurgery 
performed to ensure adequate intake. Due to the absence of scientific literature on the subject, 
this retrospective cohort study analyzed how elective neurosurgery influences the need for diet 
consistency adaptation in the postoperative period of patients without previous swallowing changes 
or neurological deficits. Methods: Data from 130 adult patients undergoing elective neurosurgeries 
between June 2023 and June 2024 were collected from electronic medical records. Results: 61.5% 
of patients needed diet adaptations on the first postoperative day. Soft (20.8%) and semisolid 
(18.5%) diets being most common consistencies. A significant correlation existed between neuro-
surgery type and diet adaptation: 100% of transnasal surgeries required consistency changes, 
compared to 58.3% for frontal, parietal, or temporal craniotomies. Among the main factors that 
led to diet consistency adaptation, the most prevalent were medical prescription (16.9%), nausea 
(14.6%), pain when chewing/swallowing (13%), and vomiting (13%). Conclusion: The results of 
this study reinforce the importance of considering the type of neurosurgery when prescribing the 
diet and confirm the relevance of individualized nutritional care in the postoperative period of 
elective neurosurgeries.

RESUMO
Introdução: Neurocirurgias eletivas podem cursar com complicações pós-operatórias, como dor, 
náusea e vômito, e estas podem afetar a aceitação alimentar. A nutrição oral no pós-operatório 
tem indicação precoce e é fundamental para a recuperação do paciente. Já a adaptação dessa 
dieta é indicada conforme a necessidade e tolerância individual do paciente, além do tipo de 
neurocirurgia realizada. Essas adaptações podem ser necessárias para atingir um aporte nutri-
cional adequado. Devido à ausência de literatura científica no tema, este estudo buscou avaliar 
como a neurocirurgia eletiva influencia na necessidade de adaptação de consistência da dieta no 
pós-operatório de pacientes sem alterações prévias de deglutição ou déficit neurológico. Método: 
O estudo foi composto por uma coorte retrospectiva e envolveu pacientes adultos submetidos a 
neurocirurgias eletivas entre junho de 2023 a junho de 2024. Foram incluídos 130 pacientes. 
Resultados: 61,5% dos pacientes necessitaram de adaptações na consistência da dieta no primeiro 
dia de pós-operatório. A dieta leve (20,8) e dieta semissólida (18,5%) foram os tipos de consis-
tência mais frequentes. A necessidade de adaptação variou significativamente conforme o tipo de 
neurocirurgia: 100% das cirurgias transnasais exigiram ajustes, e 58,3% nas craniotomias frontais, 
parietais ou temporais também. Os principais fatores que levaram a adaptação de consistência 
da dieta foram a prescrição médica (16,9%), náusea (14,6%), dor ao mastigar/deglutir (13%) e 
vômitos (13%). Conclusão: Os resultados deste estudo reforçam a importância de considerar o 
tipo de neurocirurgia no momento da prescrição dietética e confirmam a relevância de um cuidado 
nutricional individualizado no pós-operatório de neurocirurgias eletivas.
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INTRODUCTION

Neurosurgical patients undergoing elective surgeries 
have a high risk of neurological and systemic complica-
tions during the immediate and late postoperative period¹. 
Complications vary concerning the affected system, charac-
teristics, and postoperative period². The main objective 
of post-surgical care is the prevention and early identifi-
cation of these repercussions through a multidisciplinary 
approach³. Among the complications that can affect food 
intake or even lead to the interruption of oral feeding4 are 
nausea, vomiting, gastroesophageal reflux, pain², and 
dysphagia5.

Early oral nutritional therapy is associated with a lower 
incidence of postoperative complications and shorter 
length of hospital stay5. In most cases, oral feeding can 
be started in the hours following surgery and should be 
the preferred route of feeding in the hospital setting6,7, 
with adaptation of the oral diet according to individual 
tolerance and type of surgery performed being recom-
mended6. Both quantitative and qualitative adjustments 
may be necessary to allow better acceptance of the offered 
diet, in order to meet diverse clinical conditions8. Thus, 
nutritional monitoring and the evolution of diet consis-
tency are necessary during hospitalization to achieve 
adequate nutritional intake9 and minimize or even avoid 
these symptoms.

In this context, different neurosurgical approaches 
present distinct anatomical and functional repercussions 
that may influence oral intake tolerance and the need for 
dietary consistency adjustments postoperatively. In frontal, 
temporal, and parietal craniotomies, the manipulation of 
masticatory muscles can result in limited mouth opening, 
pain while chewing, and a transient reduction in masti-
catory efficiency¹0. In contrast, in transnasal approaches, 
endoscopic access can cause edema, nasal obstruction, 
bleeding, and swallowing discomfort, impacting food 
acceptance¹¹. Additionally, surgical manipulation may 
temporarily affect cranial nerves involved in swallowing 
coordination, which also justifies the need for dietary 
adaptations¹². Thus, each surgical approach presents 
specificities that influence the choice of consistency as a 
strategy to improve safety, comfort, and nutritional intake 
in the immediate postoperative period.

Although the literature addresses care and symptoms in the 
postoperative period, studies specifically addressing the oral 
diet and the adaptation of this diet’s consistency are needed. 
Thus, this study sought to evaluate how elective neurosurgery 
influences the need for diet consistency changes in patients 
without previous swallowing alterations or neurological defi-
cits and to contribute to the advancement of the scientific 
community on the topic.

METHODS

This retrospective cohort study analyzed data from elec-
tronic health records of adult patients (over 18 years old) who 
underwent elective neurosurgery at a private philanthropic 
tertiary hospital in São Paulo, Brazil, from June 2023 to 
June 2024. The convenience non-probabilistic sample was 
determined by the number of patients who underwent elective 
neurosurgery and were referred to the general intensive care 
unit (ICU) in the immediate postoperative period, with data 
collected during the first seven postoperative days.

All patients over 18 years old who underwent elective 
neurosurgery were included in the research. However, those 
with previous neurological deficits that interfered with feeding, 
patients with prior speech-language pathology follow-up, and 
patients with pre-existing diet consistency adaptation were 
excluded. Additionally, patients who presented with acute 
neurological deficits after elective neurosurgery that made 
oral feeding impossible were excluded from the research.

The need for diet consistency adaptation was the main 
outcome variable of the study, being a binary categorical 
type. Other variables included in the analysis were related to 
the patients, sociodemographic characteristics and the diet 
offered. Regarding patient identification, data such as age, 
gender, current diagnosis, previous diagnoses, type of elective 
neurosurgery performed, and total length of hospital stay 
were collected. Regarding the type of neurosurgery, patients 
were divided into groups according to the surgical incision: 
frontal, temporal, or parietal craniotomies; other cranioto-
mies, including occipital, suboccipital, parieto-occipital, or 
retrosigmoid; transnasal surgeries, and other neurosurgeries 
that did not belong to any of the previous groups (trepanation, 
cervicotomy, and laminectomy).

Regarding the diet offered, the consistency of the diet 
during the first seven postoperative days was collected, even if 
the patients were discharged from the ICU during this period. 
The dietary prescriptions were categorized according to the 
institution’s standard, represented by the diets: General, Soft, 
Light, Semisolid, Pureed, Liquid, and Fasting, and variations 
such as the Light diet with adapted protein. The General diet 
is characterized by the absence of consistency modifications, 
including all food groups, and is indicated for patients without 
masticatory, digestive, or swallowing limitations. The Soft diet 
consists of foods softened by cooking, allowing all food groups 
but excluding raw vegetables, salads, and dried or candied 
fruits, aiming to reduce masticatory and digestive effort. The 
Light diet also includes soft and tender foods but with greater 
dietary restriction, excluding milk and dairy products, coffee, 
high-fiber foods, raw vegetables, legumes, and nuts, aiming to 
minimize digestive stimuli. The Light diet with adapted protein 
maintains the characteristics of the Light diet, differing by the 
modification of the protein source. It prioritizes fish-based 
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preparations and omelets, as well as ground, shredded, or 
cubed beef and chicken with sauce, to facilitate chewing. The 
Semisolid diet consists of cooked and soft foods that require 
little chewing, including preparations such as purees, creams, 
thick soups, and shredded or ground meats. The Pureed 
diet is characterized by foods and preparations in a puree 
consistency, which are well-homogenized. In turn, the Liquid 
diet exclusively includes preparations in liquid form or those 
that liquefy in the oral cavity, such as broths, blended soups, 
gelatin, and juices.

Whenever an adaptation of the dietary consistency 
was necessary, the type of adaptation and its reason were 
recorded. The reasons were grouped into: preventive 
medical prescription, when the medical team opted for an 
adapted consistency due to clinical factors related to the 
type of surgery (e.g., transnasal manipulation, risk of nasal 
escape, transient reduction in the level of consciousness, or 
potential aspiration risk), even in the absence of symptoms, 
patient preference, and symptoms that could affect food 
acceptance. Postoperative immediate fasting time was also 
collected.

Statistical analysis was performed using the Stata statistical 
software, version 16.1. Univariate analyses were performed, 
which described the sample with frequencies (categorical 
variables) and measures of central tendency and disper-
sion (continuous variables). The bivariate analysis explored 
the relationship between independent variables and diet 

adaptation, using tests such as chi-square and Kruskal-Wallis, 
with statistical significance defined by p<0.05.

The present work was submitted for analysis and approval 
by the Research Ethics Committee of the Beneficent Society of 
Ladies of Hospital Sírio Libanês, State of São Paulo (opinion 
no. 7.226.130). A confidentiality agreement was established, 
in which the principal investigator and those responsible 
undertook not to disclose patient information. The ethics 
approval date from CEP/CONEP (Plataforma Brasil) was 
11/14/2024.

RESULTS

One hundred and forty-seven patients were selected, of 
which 17 were removed (7 for presenting previous deficits 
that interfered in feeding, 7 due to pre-existing chewing or 
swallowing difficulty that required diet consistency adapta-
tion, and 3 for having presented acute neurological deficit 
postoperatively), resulting in a total of 130 patients included 
in the research (Figure 1).

The average age of the studied patients was 51 years, 
of which 57.7% (n=75) were men and 42.3% (n=55) were 
women. Regarding background, 44.6% of the patients had 
non-communicable chronic diseases (NCDs), 30.8% had 
a history of prior central nervous system (CNS) tumors, 
and 15.4% reported other types of cancer. Furthermore, 
16.2% had a diagnosis of hypothyroidism and only 2.3% 

Figure 1 - Flowchart of exclusion criteria.
n = sample size.

147 patients

17 patients  
excluded

Previous deficits 
that interfered with 

feeding (n=7)

Pre-existing chewing 
or swallowing 
difficulty (n=7)

Acute neurological 
deficit postoperatively 

(n=3)

130 patients 
included
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Table 1 – Profile of elective neurosurgery.

Elective neurosurgery Frequency %

Craniotomies 84 64.7 

Transnasal 22 16.9 

Other craniotomies 12 9.2 

Other elective neurosurgeries 12 9.2 

had hyperthyroidism. Less frequent conditions were also 
observed, indicating a diversity of conditions present in the 
sample.

There was a predominance of brain tumor diagnosis, 
representing 91.5% of the sample (n=119). The other diag-
noses were less frequent, with 4.6% being cerebral aneurysms 
(n=6), 3% subdural hematomas (n=4), and 0.77% periven-
tricular nodular heterotopia (n=1). 

In the analyzed sample, 64.6% of the patients underwent 
craniotomies with frontal, parietal, or temporal incision, 
representing the most frequent elective neurosurgery. Neuro-
surgical procedures with transnasal incisions were performed 
in 16.9% of cases, while other craniotomies (with occipital, 
suboccipital, parieto-occipital, or retrosigmoid incision) and 
other elective neurosurgeries (such as trepanation, laminec-
tomy, and cervicotomy) were less common, each representing 
9.2% of the procedures (Table 1).

The need for dietary adaptation on the first postoperative 
day corresponds to any dietary prescription other than the 
general diet, or any alteration of macro or micronutrients. 
However, the present study was restricted exclusively to the 
assessment of consistency changes. In the analyzed sample, 
61.5% of patients (n=80) required dietary adaptation on the 
first postoperative day, while 38.4% (n=50) did not require 
adjustments (Table 2).

The light diet (20.8%) and the semisolid diet (18.5%) were 
also commonly prescribed, while the pureed diet was indi-
cated for 9.2% of the patients. Less frequent diets included 
the soft diet (5.4%), light diet with adapted protein (5.4%), 
and liquid diet (1.5%). Only one patient (0.8%) remained 
fasting on the first postoperative day due to presenting with 
dysphagia, as assessed by the speech-language pathology 
team (Table 2).

The analysis of the relationship between the type of 
neurosurgery performed and the need for diet adaptation 
on the first postoperative day reveals statistically significant 
differences (p < 0.001). The entire sample (n=22) of 
patients who underwent transnasal surgery required dietary 

Table 2 – Distribution of diets prescribed in the immediate postoperative 
period.

Diet Frequency %

General 50 38.4 

Soft 7 5.4 

Light 27 20.8 

Semisolid 24 18.5 

Pureed 12 9.2 

Light diet with adapted protein 7 5.4 

Liquid 2 1.5 

Fasting 1 0.8 

Table 3 – Association between the type of elective neurosurgery and the 
need for diet consistency adaptation on the first postoperative day.

Elective  
Neurosurgery

Consistency Adaptation
%

Total No Yes 

Craniotomies 84 35 49 58.3 

Transnasal 22 0 22 100.0

Other  
craniotomies 

12 9 3 25.0

Other  
elective  
neurosurgeries

12 6 6 50.0

Total 130 50 80 61.5 

It is observed that, on the first postoperative day, all 
transnasal surgeries required dietary adaptations, among 
which the light diet and the pureed diet were the most 
prevalent (both 31.8%), followed by the prescription 
of the semisolid diet (13.6%), with 59% of these diets 

adaptation. Among patients who underwent craniotomies 
(with frontal, parietal, or temporal incision), 58.3% (n=49) 
required adaptation. Patients who underwent other cranioto-
mies showed the lowest need for adaptation, with only 25% 
(n=3). Finally, those who underwent other neurosurgeries 
had a balanced division, with 50% (n=6) (Table 3). These 
results indicate that the type of surgery is associated with 
the likelihood of needing diet adaptation, with transnasal 
surgeries being more likely to require dietary adjustments 
on the first postoperative day.
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modified to cold temperature. In contrast, craniotomies 
with frontal, parietal, or temporal incisions showed a 
proportion of 41.6% of general diet, followed by 22.6% 
of semisolid diet and 19% of light diet. Other cranioto-
mies showed higher proportions of general diet (75%), 
indicating a lower need for adaptation. In the group 
of other neurosurgeries, half of the patients received 
a general diet (50%), while the rest were divided into 
different types of adaptations (16.7% light, 8.3% semi-
solid, and 8.3% soft) (Figure 2).

The results also indicate significant differences among 
the types of neurosurgery regarding the duration of time 
patients required an adapted-consistency diet (p=0.0110). 
Patients who underwent transnasal surgery showed the 
longest mean adaptation time (2.6 days), while the group 
that underwent other neurosurgeries had 1.7 days, followed 
by those who underwent craniotomies with frontal, parietal, 
or temporal incision (1.5 days), and other craniotomies 
(0.8 days). The evidence suggests that the type of neuro-
surgery influences the time necessary for diet adaptation, 
possibly reflecting differences in the complexity or impact 
of the interventions.

It was also observed that the reintroduction of the 
regular consistency occurred progressively, according 
to each patient’s clinical tolerance and manifestations. 
Dietary progression was managed by the nutrition team, 
without the need for a speech-language pathology (SLP) 

assessment in most cases, except when dysphagia was 
suspected or if symptoms persisted beyond the first 24 
hours postoperatively.

Of the evaluated patients, 32.3% did not require diet 
adaptation on any of the 7 postoperative days. About 53% of 
patients spent up to 1 day in this condition, while 71.5% spent 
a maximum of 2 days. Only 12.3% of the patients remained 
on diet adaptation for 4 days or more. The maximum values 
recorded were 6 and 7 days, representing 2.3% each. The 
distribution is asymmetrical, concentrated on smaller values, 
with more than half of the patients (53%) spending up to 1 
day in adaptation.

The reasons for consistency adaptation were represented 
by preventive medical prescription, patient preference, or 
the occurrence of symptoms that could affect food intake. 
The most prevalent reason was related to medical pres-
cription (16.9%). Nausea (14.6%), pain upon chewing or 
swallowing (13%), and vomiting (13%) were the other most 
frequent factors. Complaints such as headache (12.3%), 
nasal bleeding (3.8%), dysphagia (3%), dysarthria (3%), 
drowsiness (2.3%), aphasia (2.3%), and facial paralysis 
(2.3%) were less frequent. Patient preference was a reason 
in only 1.5% of cases, while dizziness was not recorded 
(Table 4). These data highlight that symptoms related to 
gastrointestinal discomfort and medical interventions were 
the most common reasons for diet adaptation during this 
initial recovery period.

Figure 2 - Prevalence of dietary prescriptions on the first postoperative day, according to neurosurgery.
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The mean length of hospital stay for the sample was 7.8 
days. When analyzed by type of neurosurgery, the group 
related to other neurosurgeries showed the longest length 
of stay, at 8.5 days, followed by craniotomies with frontal, 
parietal, or temporal incision (8.4 days). Patients who 
underwent transnasal surgery remained hospitalized for an 
average of 6.6 days, and the group with other craniotomies 
for 5.2 days. The Kruskal-Wallis test did not show a statistically 
significant difference between these groups (p=0.2475), 
suggesting that the type of neurosurgery did not significantly 
influence the length of hospital stay

DISCUSSION

Although diet consistency adaptation in elective neurosur-
geries is not yet mentioned in the scientific literature, through 
the present study, it is evident that food consistency alteration 
may be necessary depending on the type of neurosurgery 
performed. As evidenced in our research, all patients who 
underwent neurosurgery via the transnasal route required 
consistency adjustments, while adaptation was necessary 
for more than half of the patients who underwent cranio-
tomies. This thus demonstrates the association between the 
type of elective neurosurgery and the need for diet consis-
tency adaptation. These findings may be associated with 
the type of surgical incision, since the muscles involved in 
chewing and swallowing may be affected due to operative 
manipulation¹0,¹³.

Adaptation by medical prescription, responsible for 16.9% 
of the identified adjustments, warrants specific discussion. In 
these situations, although the patient did not present imme-
diate gastrointestinal symptoms, the medical team adopted 
the adaptation as a preventive measure due to clinical factors 
related to the type of surgery, aiming to reduce the risk of aspi-
ration caused by, for example, transient alterations in the level 
of consciousness, local edema, and potential cranial nerve 
involvement¹4. Thus, preventive adaptation may represent a 
safety strategy, rather than an indication ‘unrelated’ to the 
patient’s clinical condition.

Furthermore, the modification of food consistency appears 
to be related to the symptoms present in the postoperative 
period, reinforcing the importance of individualized nutritional 
care according to the clinical condition of each patient.

The analysis of postoperative symptoms among patients 
who required dietary adaptation supports the importance of 
this measure. In the present study, among patients whose diets 
were modified in consistency, 14.6% experienced nausea and 
13% vomiting. A study conducted in 2017² demonstrated 
that 18.1% of patients undergoing elective neurosurgery 
experienced vomiting in the immediate postoperative period, 
a result similar to that observed in the present study. Another 
similar study identified that 25% of patients presented this 
symptoms¹5, a higher proportion than that observed in this 
study.

Regarding nasal bleeding, a study that analyzed 91 
patients undergoing tumor resection via a transnasal 
approach identified this complication in eight patients 
(8.4%)¹6, while another similar study reported an incidence 
of 4.8%¹7, values close to those found in the present study, 
in which 3.8% of patients who had their diets modified in 
consistency required such modification due to the occurrence 
of nasal bleeding.

Postoperative pain is also a common complaint in patients 
undergoing elective neurosurgeries, with a prevalence that 
can reach 93% in the first 24 to 48 hours after surgery¹8. A 
study conducted with 100 patients undergoing elective cranio-
tomy confirmed this high incidence, with 59% of participants 
reporting pain in the immediate postoperative period, with 
headache being the most frequent complaint, representing 
62.7%¹9. Besides causing discomfort, headache can interfere 
with basic activities such as feeding. In this study, 12.3% of 
patients who required diet adaptations reported headache, 
while 13% presented difficulty chewing or swallowing. Studies 
show that pain can lead to reduced food intake, potentially 
leading to weight loss²0.

Diet consistency modification aims to alter the texture of 
foods and preparations, according to the clinical condition 
of each patient, in order to facilitate food intake and achieve 
adequate nutritional intake. However, adjusting dietary 

Table 4 – Prevalence of reasons for diet adaptation in the immediate 
postoperative period.

Reasons Frequency %

Medical prescription 22 16.9 

Nausea 19 14.6 

Pain upon chewing or swallowing 17 13.0 

Vomiting 17 13.0

Headache 16 12.3 

Nasal bleeding 5 3.8 

Dysphagia 4 3.0 

Dysarthria 4 3.0 

Drowsiness 3 2.3 

Aphasia 3 2.3 

Facial paralysis 3 2.3 

Patient preference 2 1.5 

Dizziness 0 - 
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consistency alone does not ensure that nutritional goals are 
met, as softer or pureed preparations may have lower energy 
and protein density. In such cases, the use of oral nutritional 
supplements may be necessary to guarantee an intake compa-
tible with nutritional requirements8. Despite the recognized 
relevance of this strategy in hospital nutritional care, the use 
of oral nutritional supplementation was not evaluated in the 
present study, as the objective was restricted to analyzing the 
need for dietary consistency adaptation in the postoperative 
period of elective neurosurgeries.

Diet consistency modification is one of the pillars of 
intervention for patients with dysphagia, for example²¹. In 
the present study, 3% of patients presented dysphagia in the 
immediate postoperative period, and all of them had their 
diets adapted in consistency, with only one patient still fasting 
in the postoperative period for a duration longer than 24 
hours. In a systematic review that analyzed 101 studies with 
patients who underwent surgical treatment for brain tumors, 
the authors found that 23.5% of patients had postoperative 
complications, with the most prevalent being dysphagia 
(7.4%)²².

The safety and feasibility of early oral feeding in elective 
neurosurgeries are evidenced by the results of this study. 
Only 0.8% of the sample needed to remain fasting on the 
first postoperative day, corroborating with the recommenda-
tion that the oral diet should be initiated immediately after 
surgery, adapting intake according to individual tolerance 
and the type of surgery performed6. Furthermore, because 
the surgical incision is distant from the gastrointestinal tract, 
early oral feeding is encouraged for patients in the posto-
perative period of elective craniotomies²³. No studies were 
found that investigated the time of diet adaptation in patients 
undergoing elective neurosurgeries. However, according to 
our findings, surgeries with the transnasal approach showed 
the longest mean adaptation time, followed by the group of 
other neurosurgeries and craniotomies with frontal, parietal, 
or temporal incision.

In a randomized clinical trial that evaluated 140 patients 
undergoing elective craniotomy, the authors observed that 
those individuals who started an oral diet of solid consistency 
on the first postoperative day had a shorter length of hospital 
stay compared to those who started solid feeding later²4. The 
mean length of hospital stay in the present research was 7.8 
days, with 96.2% of patients starting an oral diet of solid 
consistency on the first postoperative day. When compared 
to similar studies, the mean hospitalization time was 12² and 
5.6 days¹6.

CONCLUSION

Given the absence of studies on the topic, the present 
research fills an important gap in the scientific literature by 

investigating the association between elective neurosurgeries 
and diet consistency adaptation during the postoperative 
period. The results of this study demonstrate the importance 
of dietary adaptation in elective neurosurgeries, especially 
in surgeries with a transnasal approach and craniotomies 
with frontal, parietal, or temporal incisions. The association 
between diet modification and the presence of symptoms such 
as headache, nausea, vomiting, and pain upon chewing and 
swallowing also reinforces the importance of individualized 
nutritional care.

However, the need for further studies is highlighted in order 
to increase the statistical significance of the topic. Further-
more, the type of neurosurgery as a sole factor in changing 
food consistency may have been underestimated, since both 
the physician and the nutritionist may adapt the food consis-
tency beforehand due to the type of surgical incision.
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