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INTRODUCTION

The 2019 European Society for Clinical Nutrition and 
Metabolism (ESPEN) guideline guidelines state that 
“early oral feeding is the preferred mode of  nutrition for 
surgical patients.” It is essential to consider any risk that 
may arise out of  underfeeding during the postoperative 
recovery period. The report provides certain clinical 
guidelines which need to be followed, especially while 
handling complicated cases such as cancer. One essential 
recommendation is that of  early enteral feeding. Its focus 
is on the concept of  nutritional aspects of  the enhanced 
recovery after surgery. The guidelines call for, “integration 
of  nutrition into the overall management of  the patient.” 
Nutritional assessment and dietary recommendations 
were always a challenge for such cases.[1] Most of  the 
guidelines have been generic in nature and not tailor 

made for head and neck cancer (HNC) patients. Today, 
newer guidelines are available that can serve to assess 
the nutritional requirements of  HNC. Dieticians are able 
to estimate and achieve the nutritional requirements for 
HNC patients through the set equations provided for 
cancer patients.

Guidelines for nutritional assessment in cancer 
patients
Nutritional impacts occur due to side effects such as taste 
and smell alterations, dysphagia, malabsorption, depression, 
anxiety and nausea.[2] Hence, nutritional intervention tends 
to help the patients gain some weight or at least maintain it 
and produce better surgical outcomes. Baseline assessment 
is important.

There are a number of guidelines to assess the nutrition status of cancer cases. None of these guidelines 
are specifically head and neck cancer related; except for the European guidelines. This article reviews the 
different guidelines in nutrition for cancer cases and also their drawbacks.

Keywords: Cancer, guidelines, head and neck cancer, nutrition

Abstract

Access this article online
Quick Response Code:

Website:
www.jomfp.in

DOI:
10.4103/0973-029X.325255

How to cite this article: Muralidharan S, Acharya A, Mallaiha P, Babu BA. 
A systematic review on the guidelines for nutritional assessment for head 
and neck cancer patients managed by surgery. J Oral Maxillofac Pathol 
2021;25:370.

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix, 
tweak, and build upon the work non‑commercially, as long as appropriate credit is given and 
the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

Address for correspondence: Dr. Shrikanth Muralidharan, (Public Health Dentist); Private Research Consultant, Pune, Maharashtra‑ 412 101, India.  
E‑mail: shrikanthmuralidharan23@gmail.com
Submitted: 15‑May‑2021,  Accepted: 10‑Jun‑2021, Published: 31‑Aug‑2021



Muralidharan, et al.: Guidelines for nutritional assessment for HNC patients

Journal of Oral and Maxillofacial Pathology | Volume 25 | Issue 2 | May-August 2021 

Search criteria
The data bases searched for the present review paper were 
PubMed, Cochrane and Google Scholar. Recommendations 
related to the HNC management were also searched from 
American Dental Association, Canadian Association, 
Australian and European organizations. No time line was 
decided, all freely accessible texts and web page material 
pertaining to the topic were selected for the review as 
per the PRISMA guidelines. All 30 articles were found 
pertaining to the topic of  review were included in the 
study. No gray literature was included. No risk of  bias was 
calculated. There were no guidelines available on nutrition 
requirements from the different dental association websites.

The key words used for search were:

Cancer, oncology, carcinoma, head neck face, surgery, 
cancer therapy, early feeding and assessment criteria or 
scales.

RESULTS

A number of  screening tools are available which have been 
validated among cancer cases [Table 1].[3] However, these 
are not specific for HNC patients.

The subjective global assessment (SGA) assesses nutritional 
status is based on the features of  a history (weight change, 
dietary intake change, gastrointestinal symptoms that 
have persisted for >2 weeks and functional capacity) and 
physical examination (loss of  subcutaneous fat, muscle 
wasting, ankle/sacral edema and ascites). The features are 
combined subjectively into an overall or global assessment 
in which patients are rated as being well nourished, 
moderately (or suspected of  being) malnourished or severely 
malnourished.[4] Patient generated SGA combines nutritional 
screening, assessment, interventional triage and monitors 
interventional success. Even though recommended in 
different guidelines, it is not a very oncology specific tool.[4]

“MUST” is a five‑step screening tool to identify adults, who 
are malnourished, at risk of  malnutrition (undernutrition), 

or obese. It also includes management guidelines which 
can be used to develop a care plan.[5] The five steps are 
as follows:
•	 Step 1 – Measurement of  height and weight to get a 

body mass index (BMI) score
•	 Step 2 – Percentage of  weight loss (unplanned)
•	 Step 3 – Acute disease establishment and score
•	 Step 4 – Addition of  scores from 1, 2 and 3 to estimate 

the overall risk of  malnutrition
•	 Step 5 – Use guidelines for the management and a care 

plan development.

A baseline assessment can assist us to identify the risk of  
deficiency of  critical nutrients, help to formulate nutrition 
plan tailor made for specific individuals and monitor its 
impact at regular intervals or stages by comparing it with 
the previous assessment.[6] For those with different stages 
of  treatment, more planning is necessary. It has to be 
monitored and considered separately. The same assessment 
may not hold true for all patients.[7]

Table 2 shows the nutritional assessment criteria that is 
recommended currently.[3]

DISCUSSION

A systematic nutritional risk screening has to be considered in 
all patients on hospital admission. An approach of  only using 
the body weight as the lone indicator of  malnourishment 
is ineffective since the epidemic of  global obesity is on the 
rise and also there are other metabolic alterations which 
take place before appreciable change in the body weight.[8]

Head and neck cancer surgery and malnourishment
When there is an inadequate intake orally for more than 
14 days, it is associated with a high mortality risk. Cancer 
patients who have a high nutritional risk must receive 
nutrition‑based support for 10–14 days before any major 
surgery.[3] In severe cases when possibility of  difficulty in 
eating will persist for more than 7 days, enteral nutrition is 
always indicated perioperatively.[3] It is also recommended 
that in case where the food intake is anticipated to be 
inadequate for more than 10 days then enteral nutrition 
is recommended. Gastrostomy insertion is done in case 
feeding is essential via tube for more than 4 weeks.[3] 
Postsurgical swallowing problems are quite commonly 
encountered in HNC cases.[9] Postsurgically, HNC 
cases undergo alterations in the short‑ and long‑term 
swallowing pattern which subsequently requires enteral 
feeding.[10] With a compromised deglutition functioning, 
maintaining a nutrition balance is a big challenge in such 
cases.[11] A multicentric study reported that pain and 

Table 1: Screening tools in the assessment of nutrition status 
among cancer patients
Tool What the tool covers overall

SGA History and physical appearance is used to assess 
the nutrition status of the patients

PGSGA[4] Modified SGA scale is purely patient response oriented
The malnutrition 
screening

Favoured by PGSGA

MUST Mostly used in the United Kingdom

SGA: Subjective global assessment, PGSGA: Patient 
generated‑subjective global assessment, MUST: Malnutrition universal 
screening tool
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scar in the region of  surgery may dissuade the patients 
from consuming food normally. Those with more than 
10 kg of  weight loss postsurgically were more dependent 
on mashed food.[12] There was only one study showing 
positively more cases (60%) who were able to tolerate 
normal or soft diet and not dependent on tube feeding 
in <2 months of  surgery. The authors state that, after a 
partial mandibulectomy procedure, a good reconstruction 
and early intervention for obtaining occlusion and normal 
functioning are the key to avoid nutrition associated 
complications in such surgeries.[13] Hence, dietary plan 
should be part of  the routine discharge summary and 
rehabilitative procedure for HNC cases undergoing surgery.

Guidelines for estimating nutritional requirements 
among cancer patients
An initial method of  estimating basal metabolic rate (BMR) 
for adults was proposed by Schofield in 1985.[14] The 
equations are as follows:

BMR estimation for men and women is shown in Tables 3 
and 4.

The actual energy needed per day (ERR) can be calculated 
from the BMR after multiplying it by an activity factor, as 
shown in Table 5.

In cancer cases, the total energy expenditure (TEE) is also 
estimated using the following formula:

TEE = rest ing energ y expendi ture  (REE) + 
activity‑associated energy expenditure.

The drawback of  using this formula is that it is not specific 
to HNC. REE is elevated in cases of  cancer but in advanced 
cases due to fatigue and reduced physical activities lead 
to decrease in TEE.[15] Hence, neither REE nor TEE 
can serve as an accurate prediction in HNC. Indirect 
calorimetric measurements serve as an accurate predictor 

Table 2: Nutritional assessment parameters recommended currently
Parameter Measurement variables

Anthropometry Height
Weight/weight history
Percentage weight change/loss
BMI; <18.5 kg/m2 suggests undernutrition
Skinfold thickness fat stores indication
Mid arm muscle circumference indicates lean tissue mass
Hand grip strength assesses muscle function

Biochemistry Urea and electrolytes indicate fluid status although can be disrupted by disease state and treatment
Albumin ‑ not good indicator of nutritional status due to its long half‑life (17‑20 days) and it is affected by stress and sepsis
Prealbumin ‑ shorter half‑life 2‑3 days but also affected by infection and stress
CRP‑indication of acute‑phase response
Transferrin ‑ affected by inflammation and infection
Total lymphocyte count ‑ affected by infection
Refeeding syndrome risk (abnormal sodium and fluid balance; altered glucose, protein, fat metabolism; deficiency of 
thymine, magnesium, and potassium)

Clinical 
observation

Ability to chew and swallow (dysphagia)
Clinical signs of weight loss, for example, ill‑fitting dentures/clothing
Medical history which may affect nutritional intake, for example, coeliac disease and diabetes

Dietary history Review typical intake (24 h recall, 7 diary), with attention being paid to
Fluid intake
Changes in taste and texture
Reports of fullness
Length of time and effort taken to eat
Changes in appetite
Gastrointestinal function

Calculation of 
requirements

Energy: 22‑25 kcal/kg/day x physical activity level. Can increase further if major complications (PENG, 2019)
Protein: 1.2‑1.5 g/kg/day for depleted of treatment complications
Fluid: 30‑35 ml/kg/day increases in infection and excessive fluid losses
Vitamins and minerals: As per recommended daily amounts unless considered deficient

Proposed 
treatment plan

Disease status, tumor site, (TNM staging)
Nutritional implications of previous and current treatment plan

Environmental/
social 
information

Alcohol intake
Smoking
Substance misuse
Social support
Dentition
Access to food and cooking skills
Social and financial circumstances
Time taken to eat and drink
Patient perception of nutritional status

BMI: Body mass index, TNM: Tumor node metastasis, CRP: C‑reactive protein, PENG: Parenteral and enteral nutrition group
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for REE and is considered for all patients who are at‑risk 
for malnourishment.[16]

Another recommended target range to maintain or restore 
the lean body mass is 25–30 kcal/kg/day with 1.2–1.5 g of  
protein/kg/day. In severely depleted cases, higher protein 
supply may be required.[17]

The Glasgow Prognostic Score, which includes the serum 
levels of  C‑reactive proteins as well as albumin, serves 
as a highly predictable tool for inflammation in cancer 
patients.[18] This rise in inflammation may be reactionary 
to the tumor growth and serves as a marker for the overall 
survival of  the patients.[19]

Ryan et al. suggested that a retrospective analysis of  the 
computed tomographic records can also help to detect 
the muscle mass loss and the fatty muscle infiltration.[20]

The latest ESPEN guidelines recommend the following: [8]

1. Screen each patient’s nutritional status early in the 
course of  cancer treatment

2. Identify signs or symptoms of  anorexia, cachexia and 
sarcopenia at the earliest

3. Use of  computed tomography scan for detecting 
sarcopenia

4. Use of  specific biomarkers such as C‑reactive 
protein (CRP) and albumin to assess cancer‑related 
systemic inflammation, for example, CRP and 
albumin

5. Use indirect calorimetry (IC) to estimate REE to 
personalize protein and energy needs

6. Use nutrition and metabolic support as a vital part of  
cancer care

7. Assess physical function routinely to monitor and guide 
physical rehabilitation.

Even though multiple methods have been suggested, 
these methods of  estimation of  nutrition are not very 
specific to the HNC cases. Hence, a common consensus 

regarding their utilization in day‑to‑day practise is missing 
in the literature.

Cancer and its treatment approaches, therefore, affect 
the nutritional status by altering the metabolic function 
and reduced food intake. Dietary supplements and 
fortified foods are used by patients as an adjunct to standard 
treatment. Evidence for international guidelines specifically 
for the type of  HNC is missing. Hence, one size fits all may 
not be true for such cases. Hence, a common guideline, 
specifically for HNC cases separately is essential to assist 
the dieticians in formulation of  diet counseling sessions 
and advisories in HNC patients.

Thus, reduced nutritional status can be seen from the initial 
diagnosis which may exacerbate due to treatment‑related 
toxicities. Complications arising out of  this may persist for 
a longer duration. Hence, assessment of  the nutritional 
status must be a part of  the routine monitoring process for 
HNC patients. An early intervention can help to minimize 
the comorbidities associated with HNC treatment.[21] The 
European recommendations are the only set of  guidelines 
that focus on HNC patients. Even though other guidelines 
are there, they are more general and not pertaining to 
a particular system affected or the specific therapy for 
cancer.

HNC patients are different from the other cancer types, 
due to the complex nature of  the systems involved. Major 
chances of  complications (local and systemic) can arise 
post‑HNC surgery such as scar, pain, delayed wound 
healing and localized infection. Nutrition assessment of  
these patients is the essential part of  a multi‑disciplinary 
approach to treatment. A failure of  such an assessment 
can increase the complications and increase mortality rates. 
This assessment forms a part of  pre as well as postsurgical 
period. Studies have reported quite contrasting outcomes 
with respect to the assessment techniques as well as the 
routes feeding. Different schools of  thoughts can result in a 
neglected role of  dietician in cancer therapy and also delay 
the physical as well as psychological healing of  the patients 
and also their quality of  life, where diet is an important 
component. The recent ESPEN guidelines have been 
proposed for the assessment for HNC cases, very little 
evidence is present on the feasibility of  these guidelines to 
be used as an integral part of  day to day practise.

Prior to the 2019 guidelines, specific assessment cutoffs 
were not available for HNC patients undergoing any form 
of  therapy. The assessment criteria were more generic than 
specific. At an institutional level, the ESPEN guidelines 
can serve to propose a better assessment of  HNC patients 

Table 3: Basal metabolic rate estimation for adult male
Age Equation (kcal/day) SEE

18‑30 15.057×W+692.2 153
30‑60 11.472×W+873.1 167
>60 11.711×W+587.7 164

W: Body weight in kg, SEE: Standard error of estimation

Table 4: Basal metabolic rate estimation for adult female
Age Equation (kcal/day) SEE

18‑30 14.818×W+486.6 119
30‑60 8.126×W+845.6 111
>60 9.082×W+658.5 108

W: Body weight in kg, SEE: Standard error of estimation
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and aid in more subjective and uniform evaluation of  the 
nutritional intervention therapy.

Clinically, the loss of  weight or a low BMI usually indicate 
cachexia/anorexia clinically.[2] Weight changes are not 
always associated with nutrition intake alone. BMI does 
account for the fluid loss like in dehydration or for a loss 
of  body mass that makes a patient extremely lean.[22] Since 
BMI does not take into account the body composition, 
it at times can be misleading and false‑negative results 
may be generated.[23] There is always a possibility that 
cancer patients may present with normal body weight 
but sarcopenia may be severe in them.(I did not find any 
specific tool apart from BMI that was used for sarcopenia). 
Hence, BMI cannot always be regarded as a lone gold 
standard for assessment sake.[24] Serum albumin levels are 
changed in cancer cases, but these indicate the severity of  
any underlying inflammation rather than the severity of  
the disease itself. Their levels may not always be altered 
in all cancer cases due to the disease condition or the 
therapy provided alone.[25] The initial problem is that there 
is a complete lack of  epidemiological data in terms of  
malnutrition related to HNC cancer.[26] Hence, one does 
not always know the exact severity of  the prevalence of  
malnutrition among HNC patients. The newer guidelines 
are an attempt to overcome this hurdle. There is a lack of  
uniform assessment pattern across the different hospitals 
curtailing to the needs of  HNC patients, which was always 
a challenge. Taking an overall anthropometric measurement 
for all cases may not be feasible and is time‑consuming 
in the ward. Hence, a total assessment of  the body 
composition is also missed during the routine clinical 
examinations for HNC patients.[27] One size fits all rule also 
cannot be followed in HNC cases due to the complexity of  
the anatomical structures involved and also the different 
types of  cancer and the combination of  therapeutic options 
used for the treatment purposes.

The PENG 2019 guidelines estimate the nutritional 
requirements for the cancer patients overall, but whether 
it is true for all those patients with different therapeutic 

interventions is yet not evident. A recent study reported 
that just meeting the minimum requirements as per the 
ESPEN guidelines may not attenuate loss of  skeletal 
muscle in HNC patients.[28] The severity of  the cancer, 
type of  surgery, and the postsurgical interventions should 
also be considered while the nutritional assessment is being 
done. End‑stage patients may need more interventions 
comparatively. Nutritional assessment should be therefore 
more holistic and not focus only on achieving particular 
cutoff  criteria. The nutritional assessment should also be 
part of  the routine home‑based care.

In order to establish an accurate REE for patients, it is 
essential to understand the actual energy requirements 
by the patients. Only this can provide a better insight 
into an actual maintenance and overcome complications 
arising due to inadequate nutrition supply. This REE 
which is usually higher in cancer cases (more than 70%) 
is influenced by a variety of  factors such as age of  the 
patients, gender, fat free mass and the total body mass.[25] 
An increase in the physical activity of  the patients can 
further increase REE. Hence, the calculations have to be 
custom made again per patient. One can measure the REE 
by using the Harris–Benedict equation (HB) or the IC. 
A study by Gracia‑Peris et al. reported that using HB for 
BMR calculation is not always accurate in chemotherapy 
patients as compared to IC. Hence, they suggest that IC 
is a gold standard technique than the HB equation.[29] In 
surgical cases of  HNC, there are no literature reports if  
HB is a valid formula for estimation of  BMR. Hence, 
more studies are needed for stronger evidence. In case of  
advanced surgery, recovery phases may be prolonged along 
with the duration of  hospital stay, testing the newer PENG 
guidelines for such cases is essential. Variability with respect 
to nutritional requirement and also the response to the 
nutritional therapy can be expected in relation to the type 
of  tumor, surgical technique and also the age and gender 
of  the patients. The nutritional assessment as per the new 
PENG guidelines may be different for cases which undergo 
chemo and radiotherapy also apart from the surgery. Hence, 
more evidence is required for case‑based utilization of  the 

Table 5: Activity factor for estimated energy requirements calculation
Number Activity 

factor
Explanation Multiplication 

factor for males
Multiplication 

factor for females

1 Sedentary Sedentary is very physically inactive, inactive in both work and leisure 1.3 1.3
2 Lightly 

active
Lightly active means the daily routine includes some walking, or intense 
exercise once or twice per week. Most students are in this category

1.6 1.5

3 Moderately 
active

Moderately active means intense exercise lasting 20‑45 min at least three 
times per week, or a job with a lot of walking, or a moderate intensity job

1.7 1.6

4 Very active Very active means intense exercise lasting at least an hour per day, or a 
heavy physical job, such as a mail carrier or an athlete in training

2.1 1.9

5 Extremely 
active

Extremely active means an athlete on an unstoppable training schedule or a 
very demanding job, such as working in the armed forces or shovelling coal

2.4 2.2
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guidelines. Different equations for the assessment and 
cutoff  criteria may be required for cases which undergo 
only surgery and for cases which may require surgery and 
chemoradiotherapy.

BMI is the mainly used indicator for weight loss and 
indirectly correlates to malnourishment, using the same 
cutoff  range for the noncancer patients may require 
further review. All patients with cancer undergo alteration 
in the BMI. Hence, a basic criterion for BMI classification 
for cancer patients and especially HNC cases is highly 
recommended. Therefore a patient, who already had a low 
BMI at the baseline, is more likely have low BMI score 
postsurgery. Hence, the nutritional requirements should 
consider such a scenario while determining the outcomes.

CONCLUSION

Using the same assessment method for different categories 
of  cancer is questionable. More evidence is needed for 
determining the sensitivity and specificity of  the tool. 
If  the newer guidelines are being used for estimation, then 
the chart for entries needs to be redrawn with a proper 
training and appraisal regarding the need to do so. The 
guidelines do not state any separate method for cases 
which need increased length of  the hospital stay. Under 
such circumstances, a prolonged stay may be associated 
with better nutritional outcomes rather than home 
based care.[30] Some of  the equations previously used for 
nutritional assessments were generated by estimating the 
requirements in adult young participants. Hence, this needs 
to be validated for its use in older individuals also.

Recommendations
1. Maintenance of  food records is essential. Oncologists 

or nursing staffs may alter the food intake 
(quantity and nature) based on the request and 
condition of  the patient. Example ‑ a case undergoing 
glossectomy may need pureed food, since chewing 
and swallowing is a major challenge. Hence, such 
specifications must be put on paper and additional 
help must be sought for the long‑term benefit of  the 
patients

2. The current guidelines do not take into account the 
different classes of  BMI. However, cancer‑specific 
cutoffs for BMI are required with respect to BMI since 
it is a major part of  the assessment criteria

3. It is recommended to have a robust study with an idea 
case scenario where the sample size is large enough 
for statistically significant data. Furthermore, it needs 
to involve people with different races, have both male 
and female patients, and the cases matched for the 

type of  cancer categorization. Performing an actual 
nutritional intervention using blinding can provide 
stronger evidence. This can help to provide more 
information about the assessment criteria specific for 
age, gender and also the type of  cancer

4. It may be ideal to have followed up of  the cases 
to determine the weight gain, change in the body 
mass (from lean to healthy), REE and protein intake.
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