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A Non-Randomised Matched-Pair Prospective Study to Evaluate
Nutritional Assessment and Its Impact on Postoperative
Outcome in Head and Neck Cancer
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Introduction: Nutrition plays a significant role in the life of every individual and helps in recovering from any injury including surgery.
Pre-treatment malnutrition is found in 15%-40% of cases and can influence treatment outcome. The study aims to determine the impact of
nutritional status on the post-operative outcome after head and neck cancer surgery. Materials and Methods: This study was carried out in
the Department of Head and Neck Surgery for a period of one year from May 1, 2020 to April 30, 2021. Only surgical cases were taken up for
the study. The cases (Group A) had a thorough nutritional assessment and dietary intervention if necessary. The dietician did the assessment
via Subjective Global Assessment (SGA) questionnaire. After the evaluation, they were again subdivided into two subgroups depending on
their nutritional status — well nourished (SGA-A) and malnourished (SGA-B and C). Dietary counselling was given for minimum 15 days
preoperatively. The cases were compared with a matched control group (Group B). Results: Both the groups were well matched in terms of
the site of primary tumour and duration of surgery. Around 70% were found to be malnourished in Group A. With dietary counselling, there
has been a significant improvement in various parameters of post-operative outcome (P < 0.05). Discussion: This study highlights the close
association and the importance of nutritional assessment for all head and neck cancer cases planned for surgery for an uneventful post-operative
outcome. Adequate nutritional assessment and dietary intervention in the pre-operative period can go a long way in reducing post-operative
morbidity in surgical patients.
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INTRODUCTION from any injury, including surgery. The European Society for
Clinical Nutrition and Metabolism has defined malnutrition
as a state of nutritional status in which a deficiency, excess
or imbalance of energy, protein and other nutrients cause
measurable adverse effects on body size, composition, function
and clinical outcome./”? Among all the cancers, head and neck
cancer patients are at a higher risk of malnutrition due to its

Head and neck cancers constitute malignant tumours in the
upper aero-digestive tract involving the paranasal sinuses,
nasal cavity, oral cavity, pharynx, larynx and salivary
glands.! Incidence and prevalence of head and neck cancers
are higher in developing countries.”! It accounts for more than
650,000 cases and 330,000 deaths annually globally.[*! 57.5%

of head and neck cancers occur in Asia, especially in India. e GO e o L e
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the fuel to keep the body going. It also helps in recovering
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impact on structures responsible for daily activities such as
swallowing, eating, breathing and communication.”® They have
to deal with unique challenges to maintain adequate nutrition.
Pre-treatment malnutrition is found in 15%-40% of cases,"!
which further worsened to 34%-88%!'% during therapy due
to treatment-related toxicities. It can influence the treatment
outcomes, wound healing, muscle function and increase the
risk of post-operative complications. It can also adversely
affect tolerance and response to antineoplastic treatments,
leading to prolonged hospital stay, increasing the risk for
treatment interruptions and impacting survival.l'!!

Malnutrition is still underreported despite its association
with increased morbidity, mortality and hospital cost.!!
Furthermore, there is a paucity of research to look into the
relationship between nutritional status and variables such
as the site of disease, type of surgery and post-operative
complications. The present study aims to determine the impact
of nutritional status of the head and neck cancer patients
planned for surgery on the post-operative outcome.

Aims and objectives

1. To compare the post-operative outcome between head
and neck cancer patients undergoing routine nutritional
assessment and counselling in the pre-operative period
with a control group.

MareriaLs AND METHODS
Study design

This was a matched-pair case—control prospective study carried
out for one year. Cases who had attended head and neck
outpatient department and required surgical intervention for
their disease condition were selected for the study. The waiting
period for the surgery was at least three weeks.

Group A—The cases who met the inclusion criteria were subjected
to nutritional assessment and dietary counselling, wherever
needed. The dietician did the assessment via Subjective Global
Assessment (SGA) questionnaire [Figure 1a and b]. After the
evaluation, they were again subdivided into two subgroups
depending on their nutritional status — well-nourished (SGA-A)
and malnourished (SGA-B and C). Cases in the malnourished

W Well nourished (29.2%)

W Malnourished (70.7%)

Chart 1: Nutritional status of patients in Group A

group were given individualised dietary counselling along
with a dietary chart according to their calorie and protein
requirements. The requirements are case specific and depend
on various factors such as anthropometry, biochemical reports,
diagnosis and type of surgery. There are various guidelines
such as ESPEN,*'TAPEN, KDIGO and the recently published
guidelines ‘Clinical Cancer in Nutrition: Practical Guidelines
and Dietary Recommendations’ specially designed for Indian
population. For a 50-years-old average build patient, the calorie
requirement is calculated at 30-35 kcal per kg body weight and
protein requirement at 1.2—1.5 per kg body weight. Oral route
was preferred in most cases, except for those having dysphagia
or mucositis where nasogastric or PEG feedling was utilised.
Perenteral route was seldom used.

All well-nourished patients were advised to continue with
their existing diet plan. This group was assessed every week
till their surgery.

Group B — This was the control group who were matched
according to age, gender, site of primary disease and duration of
surgery. This group did not undergo active nutritional assessment
and directly underwent surgery as per their pre-fixed date.

The study has been carried out in the Department of Head and
Neck Surgery for 1 year from 1% May, 2020, to 30" April, 2021
after obtaining due clearance from the institutional medical
ethics committee (MEC—-240/2021). The sample size calculated
was 82 (41 in each group) [Flowchart 1].

Inclusion criteria

*  Biopsy proven head and neck cancer patients who are
planned for surgery

* Age>18 years.

Exclusion criteria

»  Patients with comorbidities that may affect wound healing,
e.g., diabetes mellitus

»  Patients with second primary tumour, within or outside
head and neck region

»  Unfit for anaesthesia

*  Prior cancer-related treatment

»  Palliative cases

»  Patients with psychiatric disease.

All the participants in both the groups were assessed on the
basis of age, gender, site of primary disease, type of surgery,

Surgical cases screened and
l recruited from OPD (N = 82)
]

Group A - underwent nutritional Group B - no nutritional
assessment (N = 41) assessment (N = 41)

Well nourished No dietary intervention.
SGA-A

Underwent surgery
Flowchart 1: Segregation of cases

Malnourished

SGA-B,C

as per pre fixed date

Annals of Maxillofacial Surgery | Volume 12 | Issue 2 | July-December 2022 -




Kakati, et al.: Nutritional assessment and its impact on postoperative outcome in head and neck cancer

Subjective Glohal Assessment Form

MEDICAL HISTORY

Patient nam Date:

NUTRIENT INTAKE

1. ONo change; adequate
2. Inadequate; duration of inadequate intake.

O Subopiimal soid diet 0 Full lids or only oral nutriion supplements
3. Nutrient Intake in past 2 weeks"

O Minimal intake, clear fluids or starvation

O Adequate Dlimproved but not adequate O No improverent or inadequate
WEIGHT Usual weight Current weight
1. Non fluid weight change past 6 months Weight loss (ko)

O <5% loss or weight stabiiity [0 5-10% loss without stabilization or increase

If above not known, has there been a subjective loss of weight during the past si months?

01>10% loss and ongoing

O None or mild O Moderate O Severe
2. Weight change past 2 weeks*  Amount (if known)
Oincreased ONo change O Decreased

SYMPTOMS (Experiencing symptoms affeciing oral intake)

1. OPain on eating O Anorexia O Vomiting ONausea O Dysphagia O Diarhea
O Dental problems O Feels full quickly O Constipation
2. ONone o i oc
3. Symptoms in the past 2 weeks"
O Resolution of symptoms Olimproving O No change or worsened
FUNCTIONAL CAPACITY (ratigue and progressive loss of function)
1. No dysfunction
2. Reduced capacity; duration of change
O Difficuty with ambulation/normal activities O Bed/chairridden
3. Functional Capacity in the past 2 weeks"
Oimproved ONo change O Decrease
METABOLIC REQUIREMENT
High metabolic requirement ONo OYes
PHYSICAL EXAMINATION
Loss of body fat ONo O Mid/Moderate O Severe
Loss of muscle mass ONo O Mid/Moderate O Severe
Presence of edema/ascites ONo O Mid/Moderate O Severe
SGA RATING

OA  Wel hex [m]:] OC  Severely malnourished

Evidence of wasting and progressive symptoms

Some progressive nutritonal loss

CONTRIBUTING FACTOR

O CACHEXIA - (fat and muscle wasting due to disease and inflammation) OSARCOPENIA - (reduced muscle mass and strength)

*See page 2 SGA Rating for more description. Canadian | le Groupe de
il Malnutrition | travail canadien
April 2017 Task Force” | sur la malnutition™

P S SR ——

Subjective Global Assessment Guidance For Body Composition

Under the eyes

SUBCUTANEOUS FAT

Slightly buiging area

‘Somewhat hollow look, Siightly | Hollowed look, depression, dark
dark circles, circles
Triceps Large space between fingers | Some depth to fat tissue, but not | Very litle space between fingers,

ample. Loose fitting skin.

or fingers fouch

Ribs, lower back, sides of trunk

Chest is full; ribs do not show.
Slight to no protrusion of the iliac
crest

Ribs obvious, but indentations are
not marked. liac Crest somewhat
prominent

Indentation between ribs very
obvious. liac crest very prominent

Temple

MUSCLE

WASTING

Well-defined muscle Slight depression Hollowing, depression

Ciavicle Not visible in males; may be | Some protrusion; may not be all | Protruding/prominent bone
visible but not prominent in the way along
Shouider Rounded No square look; acromion Square look; bones prominent
process may protrude sightly
Scapulatibs Bones ot prominent; no Mid depressions or bone may | Bones prominent; significant
significant depressions show slightly; not all areas depressions

Quadriceps Well defined Depression/atrophy medially Prominent knee, Severe

depression medially

Interosseous muscle between

Slightly depressed

Flat or depressed area

Muscle protrudes; couid be flat in
females

tﬁurgb and forefinger (back of
s

FLUID RETENTION

Edema None Pitting edema of extrenities / Pitting beyond knees, sacral
pitting to knees, possible sacral edema if bedridden, may also
edema if bedridden have generalized edema
Ascites Absent Present (may only be present on imaging)

A - Well-nourished no decrease in food/nutrient intake; < 5% weight loss; no/minimal symptoms affecting food intake; no deficit in function; no|
deficit in fat or muscle mass OR *an individual with criteria for SGA B or C but with recent adequate food intake; non-fluid weight %Eiﬂ‘ significant|
recent improvement in symptoms allowing adequate oral intake; significant recent improvement in function; and chronic deficit in fat and muscle|
mass but with recent clinical improvement in function.

B - Mildly/moderately malnourished defiite decrease in food/nutrient intake; 5% - 10% weight loss without stabilization or gain; mil/some
symptoms affecting food intake; moderate functional Geficit o recent deterioration; mid/moderate loss of fat and/or muscle mass OR *an
ingividual mesfing Griteria for SGA C but with improvement (but not adequate) of oral intake, recent stabilzation of weight, decrease in symptoms
affecting oral intake, and stabiization of functional status.

C - Severely malnourished severe defcit in food/nutrient intake; > 10% weight loss which is ongoing; significant symptoms affecting food/
nutrient intake:severe functional deficit OR *recent significant deterioration obvious signs of fat andl/or musdle loss.

Cachexia - If there is an underlying predisposing disorder (.g. malignancy) and there is evidence of reduced muscle and fat and o or limited
improvement with optimal nutrient intake, this is consistent with cachexia.

Sarcopenia - If there is an underlying disorder (e.g. aging) and there is evidence of reduced muscle and strength and no or limited improvement]
with optimal nutrient intake.

**In the elderly prominent tendons and hollowing is the result of aging and may not reflect malnutrition. CGanadian | e Groupe de.
Malnutrition | traval canadien
Task Force” | sur la mabnutition™

e it o s s e O

Figure 1: (a) SGA Questionnaire (Part 1). (b) SGA Questionnaire (Part 2). SGA: Subjective global assessment

nutritional status and haematological/radiological investigations.
Written informed consent was taken from all the participants
before the commencement of the study. They were then followed
up for one month post-surgery for assessing post-operative
complications. These were measured in terms of wound infection
and dehiscence, flap failure, delay in oral feeding (more than
10 days), length of hospital stay (more than seven days), wound
re-exploration, re-admission due to post-operative complications
and delay in adjuvant therapy (more than two months).

Statistical analysis

All the data were analysed using SPSS Version 21 (Developer
IBM, Stanford , California, USA). The descriptive statistics were
employed and tables and pie-charts were used to display the
data. The data were checked for normality using Kolmogorov—
Smirnov and Shapiro—-Wilk test. Independent #-test was used
depending on the fulfilment of normality assumption for
continuous variables. Chi-square or Fisher’s exact test was used
for comparing proportions (for gender, age-group, t) to evaluate
the association between categorical variables. The significance
level was set at 5% (P < 0.05).

ResuLts

This study was done in the department of head and neck
surgery for a period of one year. Only the surgical cases were

taken for the study. All cases were evaluated thoroughly. The
observations of the study are depicted as follows:

Demographic distribution

The majority of the patients were more than 50 years of
age (69.5%), with a male to female ratio of 2.3:1. Buccal
mucosa was the most common primary site involved [Table 1].

Nutritional status of patients in Group A
Among the cases in Group A, 70.7% were found to be
malnourished [Chart 1].

Nutritional parameters used for assessing the efficacy
of dietary intervention in malnourished cases (n = 29)
The following parameters were used to assess the efficacy
of the intervention. Assessment was done on the basis of
SGA form. The minimum duration of dietary counselling
and evaluation was 3 weeks, following which they were
evaluated again and compared. The analysis showed that the
intervention showed a significant improvement in the majority
of the parameters [Table 2].

Comparison of post-operative complications in both the
groups

This analysis indicates that patients who got dietary
interventions from dietician (Group B) had lesser post-operative
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Table 1: Demographical distribution

Variables Group A,  Group B, Total,
n (%) n (%) n (%)
Gender
Male 27 (65.8) 30(73.2) 57 (69.5)
Female 14 (34.2) 11 (26.8) 25 (30.5)
Age (years)
20-50 10 (24.4) 15 (36.6) 25(30.5)
51-75 31(75.6) 26 (63.4) 57 (69.5)
Site of the primary disease
Buccal mucosa 7(17.1) 10 (24.4) 17 (20.7)
Tongue 6(14.6) 5(12.2) 11(13.4)
Alveolus 4(9.8) 5(12.2) 9(11)
RMT 2(4.8) 3(3.7) 5(6.1)
Thyroid 2(4.8) 124 3(3.7)
Laryngopharynx 1(24) 2(4.8) 3(3.7)
Sinonasal 2(4.8) 1(2.4) 3(3.7)
Lower gingivobuccal sulcus 21(51.2) 19 (46.3) 40 (48.8)
Duration of surgery (h)
<5 8(19.5) 5(12.2) 13 (15.8)
5-8 26 (63.4) 28 (68.3) 54 (65.8)
>8 7(17.1) 8(19.5) 15 (18.3)
RMT: Retro molar trigone
Table 2: Nutritional parameters
Nutritional indicators Mean (SD) P
Before dietary After dietary
counselling  counselling
Arm circumference 27.44 28.32 0.00192
Triceps skinfold thickness 16.97 17.97 0.000548
Arm muscle circumference 28.28 29.38 0.013452
Arm fat area 27.81 28.78 0.000652
Haemoglobin level 12 11 0.34
Serum albumin 3.0 32 0.07
Lymphocyte count 4000 4200 0.58

SD: Standard deviation

Table 3: Post-operative complications

Type of complications Group A (n) GroupB(n) P

Delay in adjuvant therapy 14 24 0.0076
Wound infection and dehiscence 10 21 0.0065
Flap failure 13 26 0.0031
Delay in oral feeding 10 18 0.0115
Prolonged hospital stay (>6 days) 3 10 0.0121
Wound re-exploration and 4 6 0.6144

re-admission

complications than those cases in Group A and his difference
was found to be statistically significant (P < 0.05) [Table 3].

Discussion

This study highlights the close association and the importance
of nutritional assessment for all head and neck cancer cases
planned for surgery for an uneventful post-operative outcome.

In this study, majority of the cases were male and were more
than 50 years of age. These findings were in accordance with
studies by Righini ef al.' and Singh et al.,''> who also found
a higher male preponderance. Various studies!'® have also
reported the sixth decade to be the most expected age group
for head and neck cancer. Regarding the primary tumour
site, most of our patients had a disease in the gingivobuccal
sulcus (47.6%), followed by buccal mucosa (20.7%), which
was found in the literature.'” This can be due to the common
habit of tobacco chewing and keeping the quid at the
gingivobuccal sulcus.

Among the cases that underwent active nutritional
assessment, around 70.7% were found to be malnourished.
After dietary counselling and intervention, a significant
positive impact was seen on the health of the patients.
Various physiological aspects such as arm circumference,
triceps skinfold thickness, arm muscle circumference and
arm fat area have also improved as the patients received
customised diet plans according to their individual needs.
An analysis of the post-operative complications among
the two groups showed that dietary intervention had the
maximum benefit in reducing flap failure, followed by
a decreased incidence of wound infection and delay in
adjuvant therapy.

SGA nutritional triage recommendations can be used as an
effective tool for preventing post-operative complications in
patients with head and neck cancer. Tsai ef a/.l'" also observed
that patients with malnutrition exhibited significantly
higher Patient Generated Subjective Global Assessment
scores, lower serum albumin levels, more post-operative
complications and more extended hospitalisation than
the well-nourished patients did. Tsantes et al.l""! found
malnutrition to be a poor prognostic marker for surgical
wound infection.

However, this was a non-randomised study and the bias
associated with such study is the most important limiting
factor. Furthermore, confounding factors such as smoking,
drinking, low haemoglobin and low serum albumin levels
were not considered which can have a bias effect on such
case—control studies.

CoNncLusIoN

Nutrition is an essential factor that directly impacts the
post-operative outcome of head and neck cancer patients.
Adequate nutritional assessment and dietary intervention
in the pre-operative period can go a long way in reducing
post-operative morbidity in surgical patients. Hence, we
recommend a routine pre-operative nutritional evaluation and
counselling for better results.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Annals of Maxillofacial Surgery | Volume 12 | Issue 2 | July-December 2022 -




Kakati, et al.: Nutritional assessment and its impact on postoperative outcome in head and neck cancer

REFERENCES

1.

2.

.Annals of Maxillofacial Surgery | Volume 12 | Issue 2 | July-December 2022

Argiris A, Karamouzis MV, Raben D, Ferris RL. Head and neck cancer.
Lancet 2008;371:1695-709.

D’Souza PJJ, Chakrabarty J, Sulochana B, Gonsalves J. Quality of life
of head and neck cancer patients receiving cancer specific treatments.
J Kimsu 2013;2:51-7.

Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A.
Global cancer statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin
2018;68:394-424.

Prabhash K, Babu G, Chaturvedi P, Kuriakose M, Birur P, Anand AK,
et al. Indian clinical practice consensus guidelines for the management
of squamous cell carcinoma of head and neck. Indian J Cancer
2020;57:S1-5.

Mehanna H, Paleri V, West CM, Nutting C. Head and neck cancer — Part 1:
Epidemiology, presentation, and prevention. BMJ 2010;341:c4684.
Aupérin A. Epidemiology of head and neck cancers: An update. Curr
Opin Oncol 2020;32:178-86.

Weimann A, Braga M, Carli F, Higashiguchi T, Hiibner M, Klek S,
et al. ESPEN practical guideline: Clinical nutrition in surgery. Clin Nutr
2021;40:4745-61.

Nugent B, Lewis S, O’Sullivan JM. Enteral feeding methods for
nutritional management in patients with head and neck cancers being
treated with radiotherapy and/or chemotherapy. Cochrane Database Syst
Rev 2013;2013:CD007904.

Ravasco P. Nutrition in cancer patients. J Clin Med 2019;8:E1211.

. Lohia S, Rajapurkar M, Nguyen SA, Sharma AK, Gillespie MB,

Day TA. A comparison of outcomes using intensity-modulated
radiation therapy and 3-dimensional conformal radiation therapy in
treatment of oropharyngeal cancer. JAMA Otolaryngol Head Neck Surg
2014;140:331-7.

11.

Brown JC, Caan BJ, Meyerhardt JA, Weltzien E, Xiao J,
Cespedes Feliciano EM, et al. The deterioration of muscle mass and
radiodensity is prognostic of poor survival in stage I-IIT colorectal
cancer: A population-based cohort study (C-SCANS). J Cachexia
Sarcopenia Muscle 2018;9:664-72.

. Nigatu YD, Gebreyesus SH, Allard JP, Endris BS. The effect of

malnutrition at admission on length of hospital stay among adult
patients in developing country: A prospective cohort study. Clin Nutr
ESPEN 2021;41:217-24.

. Arends J, Bachmann P, Baracos V, Barthelemy N, Bertz H, Bozzetti F,

et al. ESPEN guidelines on nutrition in cancer patients. Clin Nutr
2017;36:11-48.

. Righini CA, Timi N, Junet P, Bertolo A, Reyt E, Atallah I. Assessment of

nutritional status at the time of diagnosis in patients treated for head and
neck cancer. Eur Ann Otorhinolaryngol Head Neck Dis 2013;130:8-14.

. Singh HB, Khurana R, Rastogi M, Nanda SS, Rath S, Mishra A.

Assessment and results of early active nutritional interventions during
radiotherapy with or without chemotherapy of head and neck cancer.
Oncol J India 2019;3:54-8.

. Bhattacharjee T, Kerketa M, Babu NA. Differences of oral cancer in

men and women of West Bengal, India. J Oral Maxillofac Pathol
2021;25:200.

. Varshitha A. Prevalence of oral cancer in India. J Pharm Sci Res

2015;7:845-8

. Tsai YT, Lai CH, Huang TH, Hsiech CC, Huang EI, Lee YC, et al.

Association of malnutrition with postoperative complication
risk after curative surgery for oral cancer: Observational study.
Medicine (Baltimore) 2020;99:¢23860.

. Tsantes AG, Papadopoulos DV, Lytras T, Tsantes AE, Mavrogenis AF,

Koulouvaris P, et al. Association of malnutrition with surgical site
infection following spinal surgery: Systematic review and meta-analysis.
J Hosp Infect 2020;104:111-9.




