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IntRoductIon

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.[1] Incidence and prevalence of head and neck cancers 
are higher in developing countries.[2] It accounts for more than 
650,000 cases and 330,000 deaths annually globally.[3] 57.5% 
of head and neck cancers occur in Asia, especially in India. 
The tumours are primarily squamous cell carcinomas, which 
constitutes more than 90% of all cases.[4] Typical presentations 
can be sore throat, hoarseness, swallowing difficulties and oral 
ulceration.[5] The main risk factors for the occurrence of head 
and neck cancers are tobacco and excessive alcohol use.[6]

Nutrition plays a vital role in every individual’s life and is 
the fuel to keep the body going. It also helps in recovering 

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.[7] Among all the cancers, head and neck 
cancer patients are at a higher risk of malnutrition due to its 

A Non‑Randomised Matched‑Pair Prospective Study to Evaluate 
Nutritional Assessment and Its Impact on Postoperative 

Outcome in Head and Neck Cancer
Kaberi Kakati, Puspakishore Singh Maibam, Dimi Ingtipi1, Ashok Kumar Das

Departments of Head and Neck Surgery and 1Nutrition, Dr. B. Borooah Cancer Institute, Guwahati, Assam, India

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.

Keywords: Head and neck cancer, nutrition, post-operative outcome

Address for correspondence: Dr. Kaberi Kakati, 
Department of Head and Neck Surgery, Dr. B. Borooah Cancer Institute, 
Room 106, OPD Building, Gopinath Nagar, Guwahati ‑ 781 016, Assam, 

India. 
E‑mail: kaberi.k@gmail.com

Access this article online

Quick Response Code:
Website:  
https://journals.lww.com/aoms/

DOI:  
10.4103/ams.ams_90_22

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

How to cite this article: Kakati K, Maibam PS, Ingtipi D, Das AK. 
A non-randomised matched-pair prospective study to evaluate nutritional 
assessment and its impact on postoperative outcome in head and neck cancer. 
Ann Maxillofac Surg 2022;12:173‑7.

Abstract

Received: 20‑04‑2022
Accepted: 18‑11‑2022

Last Revised: 12‑11‑2022
Published: 10‑01‑2023



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

Annals of Maxillofacial Surgery ¦ Volume 12 ¦ Issue 2 ¦ July-December 2022174

impact on structures responsible for daily activities such as 
swallowing, eating, breathing and communication.[8] They have 
to deal with unique challenges to maintain adequate nutrition. 
Pre‑treatment malnutrition is found in 15%–40% of cases,[9] 
which further worsened to 34%–88%[10] 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.[11]

Malnutrition is still underreported despite its association 
with increased morbidity, mortality and hospital cost.[12] 
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.

MateRIals 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 

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,[13] IAPEN, 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 1st May, 2020, to 30th 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, 

Well nourished (29.2%)

Malnourished (70.7%)

Chart 1: Nutritional status of patients in Group A

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

Group A - underwent nutritional
assessment (N = 41)

Well nourished
SGA-A

Malnourished
SGA-B,C

Group B - no nutritional
assessment (N = 41)

No dietary intervention.
Underwent surgery
as per pre fixed date

Flowchart 1: Segregation of cases



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

Annals of Maxillofacial Surgery ¦ Volume 12 ¦ Issue 2 ¦ July-December 2022 175

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 t-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 

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

a b
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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 et al.[14] and Singh et al.,[15] who also found 
a higher male preponderance. Various studies[16] 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.[17] 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 et al.[18] 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.[19] 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.

conclusIon

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.

Table 2: Nutritional parameters

Nutritional indicators Mean (SD) P

Before dietary 
counselling

After dietary 
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 3.2 0.07
Lymphocyte count 4000 4200 0.58
SD: Standard deviation

Table 3: Post‑operative complications

Type of complications Group A (n) Group B (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 
re-admission

4 6 0.6144

Table 1: Demographical distribution

Variables Group A, 
n (%)

Group B, 
n (%)

Total, 
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) 1 (2.4) 3 (3.7)
Laryngopharynx 1 (2.4) 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
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