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Background and Objectives: This study investigated the effect of continuous perioperative nutritional support
provided by a multidisciplinary team (MDT) to patients who underwent surgery for head and neck cancer (HNC).
Methods and Study Design: This study enrolled 99 patients with HNC and divided them into two groups: a
management group (n=48), comprising patients who underwent surgery between August and December 2020 and
received continuous perioperative nutritional support from the MDT; and a control group (n=51), comprising pa-
tients who underwent surgery between June and December 2017 and received routine nutritional guidance. Data
on weight, nutritional indicators, and the prognostic nutritional index (PNI) were collected. We compared the
changes in weight, nutritional indicators, PNI, Patient-Generated Subjective Global Assessment (PG-SGA) scores,
and body composition. Factors influencing the PNI were analysed. Results: The minimum weight, nutritional in-
dicator, and PNI values observed postoperatively and at discharge were lower than those observed at admission.
The serum nutritional index values observed at discharge and minimum PNI values observed postoperatively and
at discharge were higher in the management group than in the control group. The PG-SGA score at 2 weeks post-
operatively was higher than that on the day of surgery in the management group. The discharge PNI was influ-
enced by management and age in these HNC surgical patients. In the management group, body composition data
did not differ significantly between the preoperative and 1-, 2-, and 3-week postoperative time points. Conclu-
sions: Continuous perioperative nutritional support by an MDT can improve the weight and serum nutritional in-

dex of patients receiving surgery for HNC and improve the PNI at discharge.
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INTRODUCTION

Head and neck cancer (HNC) is a collective term for sev-
eral malignant tumours occurring below the skull base,
above the clavicle, and before the cervical spine, mainly
including nasopharyngeal, oropharyngeal, hypopharynge-
al, and laryngeal cancers. According to the global cancer
statistics for 2018,! more than 1.45 million new cases of
HNC were diagnosed; thus, HNC ranked sixth in the
global incidence of malignant tumours and eighth in the
leading causes of death.

In China, the main HNC treatment strategy is surgery
supplemented by radiotherapy and chemotherapy. The
HNC tumour occurrence site is unique, and surgery se-
verely affects patients’ eating postoperatively, leading to
a high incidence of malnutrition. Malnutrition can nega-
tively affect the quality of life and treatment toxicity of
patients with cancer. According to the 2019 Chinese So-
ciety of Clinical Oncology (CSCO) guidelines for nutri-
tion treatment for patients with malignancies, 10%—20%
of patients with cancer die of malnutrition rather than the
tumour itself.2 An international study of Central European
patients with advanced cancer reported that the patients

exhibited greater weight loss, a lower body mass index,
and shorter survival time than did other patients.’
Therefore, domestic and international societies have
developed relevant evidence-based guidelines and expert
consensus for clinical guidance regarding nutrition treat-
ment for patients with HNC. However, a gap exists be-
tween clinical practice and guideline implementation, and
no standardised reference is available for guiding front-
line medical staff in the perioperative nutritional man-
agement of patients with HNC.* Scholars must compre-
hensively explore and improve the construction of a con-
tinuous perioperative multidisciplinary team (MDT) sup-
port system for such patients. Accordingly, this study
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investigated the effects of employing a multidisciplinary
nutritional management team perioperatively in patients
with HNC undergoing surgery and provides a reference
for the nutritional management of such patients.

METHODS

Participants

This study applied a historical controlled design. The con-
trol group comprised patients with HNC who underwent
surgery at the Otorhinolaryngology Head and Neck Sur-
gery department of Ningbo Medical Center Li Huili Hos-
pital from June 2017 to December 2017; these patients’
basic clinical data and nutrition-related indicators such as
weight fluctuation, serum albumin, and total lymphocyte
counts measured during their hospitalisation were collect-
ed. The management group comprised patients with HNC
who underwent surgery from August 2020 to December
2020. All patients signed written informed consent forms,
and the study protocol was approved by the ethics com-
mittee of the hospital. The inclusion criteria were as fol-
lows: being aged 18 years; receiving a histological diag-
nosis of squamous cell head and neck carcinoma, includ-
ing laryngeal, hypopharynx, tongue, or oral cancer; re-
ceiving a preferred surgical treatment; and having an es-
timated survival time of 3 months. The exclusion criteria
were as follows: having metastatic HNC, having HNC
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with distant metastasis, receiving preoperative chemora-
diotherapy, having communication disorders involving
mental problems or depression, undergoing minimally
invasive surgery, or having thyroid cancer.

Nutritional support measures

Both groups received routine treatment and care during
hospitalisation. The control group did not undergo nutri-
tional risk screening or nutritional assessment during hos-
pitalisation, and the patients received an ununitized enter-
al nutrition solution through an intraoperative nasogastric
tube. For patients with enteral nutrition intolerance, fixed
formula parenteral nutritional support was provided, with
no accurate calculation of the target energy or protein and
no actual intake of energy or protein. In the management
group, the patients received the optimal nutritional man-
agement system.

Establishment of MDT head and neck surgery nutri-
tional management team

An MDT nutritional support group comprising physicians,
nurses, dieticians, and clinical pharmacists was estab-
lished. The group developed an optimal nutritional man-
agement programme for patients with HNC that was
compatible with the actual situation of our hospital (Fig-
ure 1).
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Figure 1. Standardised nutritional support system and HNC patient assignment to a multidisciplinary team (MDT).
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Implementation of the optimal nutritional management
programme

Regarding the preoperative nutrition screening and as-
sessment, the Nutrition Risk Screening 2002 (NRS2002)
embedded in the Nursing Scoring System was adminis-
tered to the patients within 24 h of admission; <3 points
were recorded for weekly screening, and >3 points were
recorded for further comprehensive nutrition assessment
using the Patient-Generated Subjective Global Assess-
ment (PG-SGA) scale, laboratory indicators (serum al-
bumin and prealbumin and lymphocyte counts), and body
composition data. The Inbody S10 tool was used to
measure body composition, such as body weight, body
moisture, body fat, and skeletal muscle.

Regarding nutrition assessment, intervention, and nutri-
tion index tracking, enteral nutrition was started within 24
h postoperatively. A nutrition treatment plan was created
with an energy target of 30-35 kcal/(kg-d) and a protein
target of 1.5 g/(kg-d). The first meal was a 200-mL rice
soup, and the patients were required to reach the specified
targets within 24-48 h. Supplementary parenteral nutri-
tional support was implemented as soon as possible. A
comprehensive nutritional assessment (1 week, 2 weeks,
3 weeks, or before discharge) was performed to determine
whether a nutritional regimen adjustment was necessary.

Observed metrics

In the control group, the patients’ weights, serum albumin,
total lymphocyte count, and prognostic nutritional index
(PNI = serum albumin + 5 * total lymphocyte count) val-
ues were assessed weekly. In addition, prealbumin was
measured in the management group. Fasting venous
blood was analysed preoperatively, weekly, and before
discharge by using automatic biochemical analysis in-

struments. Body composition data, including body mois-
ture, body fat, and skeletal muscle mass, were analysed at
baseline and at 1 week, 2 weeks, and 3 weeks postopera-
tively.

Statistical analysis

SPSS20.0 statistical software was used to analyse the data.
The t test was used to compare the measurement data. An
analysis of variance was used to compare the groups. The
chi-square test was used to analyse count data. The PNI
was assessed as the dependent variable using multiple
linear regression. Statistical significance was set at
p<0.05.

RESULTS

Demographic characteristics of the management and
control groups at baseline

No significant difference in baseline clinical data was
observed between male patients in the management and
control groups (p>0.05), as presented in Table 1.

Comparison of changes in body weight and serum nutri-
tion indicators between the two groups

The body weight, serum albumin, lymphocyte count, and
PNI values in both groups were lower at admission
(»<0.05). The PG-SGA score at 2 weeks postoperatively
was higher than that on the day of surgery (p<0.05).

The serum albumin (p=0.01) and lymphocyte count
(»=0.01) values observed at discharge were higher in the
management group than in the control group. The lowest
PNI during the postoperative period (p=0.04) and the PNI
at discharge 0 (p<0.01) were higher in the management
group than in the control group (Table 2).

Table 1. Demographic characteristics of the management and control groups at baseline

Management group

Control group

Clinical data (n=43) (n=51) Statistic P
Age (age) 61.948.22 64.8+7.46 -1.77 0.08
BMI (kg/m?) 22.14£2.80 22.242.47 -0.27 0.79
degree of education
Primary school and below 27 32
Junior middle school 16 10 1.80 0.41
High school and above 5 5
Smoke
No 20 20 0.01 0.92
Yes 28 27
Drink
No 22 22 0.01 0.92
Yes 26 25
History of diabetes
No 42 42 0.08 0.78
Yes 6 5
Medical history of hypertension
No 31 31 0.02 0.89
Yes 17 16
Tumour species
Laryngocarcinoma 31 35
Carcinoma of the mouth 11 12 6.28 0.10
Other 6 0
By stages
I-II designated time 31 34 1.79 0.25
II-1V designated time 10 5
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Table 2. Differences in weight and nutritional indices between management and control groups

Management Control ¢
(n=48) (n=51) P

Weight (kg)

On admission 63.6+8.96 64.7£10.5 0.53 0.60

The lowest postoperative period 60.5+8.13F 60.5+13.3F 0.01 0.99

When discharged from hospital 60.9+8.0471 58.9+16.171 -0.75 0.45
Serum albumin (g/L)

On admission 43.543.11 42.844.53 —0.88 0.38

The lowest postoperative period 33.7+3.23F 32.6+£2.74F -1.67 0.10

When discharged from hospital 39.1+2.907% 37.4+3.42f1 -2.57 0.01
Lymphocytes (10°/L)

On admission 1.68+0.67 1.42+0.41 -2.31 0.02

The lowest postoperative period 0.92+0.39% 0.79+0.33% -1.72 0.09

When discharged from hospital 1.52+0.53* 1.26+0.38* -2.75 0.01
PNI

On admission 51.9+£5.09 49.0+0.83 —1.80 0.08

The lowest postoperative period 38.2+4.52f 36.5+3.74F -2.02 0.04

When discharged from hospital 46.7+4.55 43.8+4.501 -3.20 <0.01
Serum prealbumin (g/L)

On admission 0.33+0.09 0.31+0.08 -1.24 0.22

The lowest postoperative period 0.21x0.08" -

When discharged from hospital 0.30+0.09'* -
NRS2002

After surgery, 0 days 3.58+0.65 -
PG-SGA

After surgery, 0 days 5.75£2.70 -

After surgery, 2 weeks 7.69+2.778 -

PNI: prognostic nutritional index; NRS2002: Nutrition Risk Screening 2002; PG-SGA: Patient-Generated Subjective Global As-

sessment.

p-value<0.05 compared with the base value at admission.
fp-value<0.05 compared with the lowest postoperative value.
$p-value<0.05 compared with the 0-day postoperative score.

Changes in body composition preoperatively and post-
operatively

The body composition data of the patients at baseline, 1
week, 2 weeks, and 3 weeks postoperatively are presented
in Table 3. As indicated in this table, no significant
changes in body composition data, including body mois-
ture, body fat, body fat percentage, visceral fat area, or
skeletal muscle mass, were observed between the pre-
operative and postoperative time points (p>0.05).

Factors associated with PNI

Results obtained from the univariate analysis of the PNI
are summarised in Table 4. The PNI at discharge was
negatively associated with patient age (=—3.20, p=0.01).

Patients with hypertension had a lower PNI at discharge
(»=0.04). According to the results in Tables 2 and 4,
group, age, and hypertension influenced the PNI at dis-
charge (Table 4).

We also conducted a multiple linear regression analysis
of the PNI by using the PNI at discharge as the dependent
variable and positive indicators (group, age, and hyper-
tension) in the univariate analysis as independent varia-
bles (Table 5). Management group and age influenced
the PNI of patients who underwent HNC surgery (Table
5); that is, the PNI of the management group was higher
than that of the control group (p=0.01), and the PNI de-
creased with age (p=0.01).

Table 3. Perioperative body composition in the management group

Body composition index Preoperative

After surgery, Iw  After surgery, 2w After surgery, 3w

Body moisture (L) 37.8+3.69 38.0+4.21 37.7£3.71 37.4+4.35
Intracellular moisture (L) 23.4+2.40 23.6+2.78 23.2+2.40 23.1+2.89
Extracellular moisture content (L) 14.4+1.35 14.4+1.66 14.4+1.39 14.4+1.52
Body fat (kg) 11.0+4.38 10.5+4.34 10.5+4.48 9.56+4.55
Body fat percentage (%) 17.2+5.58 16.5+5.20 16.7+5.55 15.5+5.46
Visceral fat area (m?) 40.3+16.2 40.9+16.5 40.5+16.4 37.1+13.9
Fat free mass (kg) 51.6£5.15 51.8+5.85 51.3£5.15 51.0+6.16
Skeletal muscle (kg) 28.543.13 28.5+3.78 28.3+3.13 28.1+3.77
Upper arm circumference (cm) 27.5+2.34 27.7+£2.42 27.5+2.51 26.7+2.84
Upper arm muscle circumference (cm) 25.0+1.80 25.2+1.90 25.2+1.93 24.5+2.02
Waistline (cm) 70.6+5.75 71.8+6.83 70.3£7.54 69.5+6.21
Basal metabolic rate (kcal/d) 1483+£111 1487£126 1484+110 1481+127
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Table 4. Perioperative body composition in the management group

Factors Prognostic nutrition index t p
Group
Management 46.7+4.55 -3.20 <0.01
Control 43.8+4.50
Age (age) - —2.297 0.01
Degree of education 0.70 0.50
Primary school and below 44.8+4.88
Junior middle school 46.2+4.65
High school and above 45.6+4.29
Smoke
No 45.1+5.41 —-0.29 0.77
Yes 45.4+4.45
Drink
No 44.5+£5.15 —1.46 0.15
Yes 45.9+4.31
History of diabetes
No 45.5+4.86 1.52 0.13
Yes 43.3£3.31
Medical history of hypertension
No 46.0+4.59 2.20 0.04
Yes 44.0+4.88
Tumour type
Laryngocarcinoma 45.0+4.98
Carcinoma of the mouth 45.3+4.19 1.44 0.24
Other 48.4+3.18
By stages
I-II designated time 45.9+4.80 0.70 0.49
II-1V designated time 44.9+3.89
Complication
No 45.6+4.88 -1.75 0.08
Yes 43.2+3.06

"The statistic is R correlation coefficient.

Table 5. Multiple linear regression analysis for determinants of PNI at discharge after HNC surgery

Non-standardised coefficient Standardlsed
Factor coefficient t p
Beta S.E Beta
Constant term 53.8 3.85 14.0 0.00
Groups' 2.52 0.92 0.27 2.73 0.01
Age -0.16 0.06 -0.26 —2.65 0.01

S.E: standard error.
fGroups include management groups and control group.

DISCUSSION

The growth of tumours at particular sites associated with
feeding is often accompanied by dysphagia, swallowing
obstruction, pain, oral mucositis, and other symptoms.
Therefore, patients with HNC have an increased risk of
malnutrition.’ Sufficient nutritional support is necessary
for patients to tolerate surgery, radiotherapy, and chemo-
therapy, in addition to disease rehabilitation. Therefore,
the nutrition problems encountered by patients with HNC
must be addressed through effective nutritional manage-
ment programmes in clinical practice. An MDT can effec-
tively integrate and fully utilise existing medical re-
sources, maximise the advantages of various departments,
and develop needle-based and personalised patient treat-
ment plans. MDTs comprising personnel from nutrition,
pharmacy, and rehabilitation departments can establish
cooperative clinical intervention programmes for nutrition
guidance and swallowing rehabilitation to provide maxi-
mum benefits to patients. In addition, to help patients

with swallowing problems, personnel from the nutrition
department should prepare foods recommended by the
International Dysphagia Diet Standardisation Initiative.
The CSCO guidelines recommend the implementation
of a three-level nutritional assessment, complete nutrition
screening within 24 h of admission in a continuous peri-
operative support programme, and further PG-SGA as-
sessment and comprehensive nutrition assessment for
screening patients with an NRS2002 score of >3. The
three-level nutrition assessment should also be executed
throughout the nutritional management programme to
ensure that patients with nutritional risk are provided with
a timely and effective intervention. For patients with a
severe nutritional risk that suspends surgery, continued
nutrition intervention should be provided until the pa-
tients’ condition is sufficiently improved to resume sur-
gery. In addition, predictive nutrition treatment should be
provided to patients with postoperative stress. For exam-
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ple, in this study, the PNI at discharge was higher in the
management group than in the control group.

Studies on patients with HNC who underwent radio-
therapy and chemotherapy have reported that those who
receive standard nutritional management exhibit lower
declines in wellbeing,®’ serum albumin, and lymphocyte
count than do those who do not receive this management;
these findings suggest that the standardisation of nutri-
tional management for patients with HNC undergoing
chemotherapy can effectively improve the nutritional
status. The present study revealed that for patients with
HNC who underwent surgery, standardised perioperative
nutritional support provided continually by an MDT
could improve the nutritional status at discharge. Howev-
er, the weight, serum albumin, lymphocyte count, PNI
value, and prealbumin observed at discharge were lower
than those observed at admission and at 2 weeks postop-
eratively. The PG-SGA score observed at 2 weeks post-
operatively was also higher than that observed on the day
of surgery, indicating that the HNC-induced trauma af-
fected the nutritional status. Nutritional status did not
return to that preoperative until discharge. Such findings
argue for home nutritional support for such patients.

Recent studies have used the PNI to predict prognosis
where there are multiple solid tumours.® In the present
study, we conducted univariate and linear regression
analyses with the postoperative PNI as the dependent
variable; regression demonstrate that the PNI was higher
in the management than in the control group and that it
decreased with age. The PNI is based on the total serum
albumin and lymphocyte count, which partly reflect t nu-
tritional status and immune function.® Previous studies
have shown that the PNI is closely associated with prog-
nosis for tumours such as gastric, liver, lung, and oesoph-
agus.’ A high PNI indicates the stability of growth factors
and inflammatory factors in the internal environment,
lessening further tumour progression in patients with ma-
lignant tumours. A low PNI often reflects damage to im-
mune function, increased vascular permeability, and other
dysfunctions which can favour continuous tumour pro-
gression.!®!! The correlation of PNI with the prognosis of
HNC tumours demonstrated that PNI can be a prognostic
indicator in nasopharyngeal and oral cancers treated with
chemoradiotherapy; such studies also report that PNI is
correlated with survival time.'>!3 In the present study, the
PNI at discharge was significantly higher in the manage-
ment group than in the control group. We recommend
follow-up research on discharge prognosis and long-term
survival of HNC patients by PNI.

We observed that continuous perioperative nutritional
support provided by the MDT to patients with HNC un-
dergoing surgery resulted in improved fat-free mass,
skeletal muscle mass, and serum protein values at 1 week,
2 weeks, and 3 weeks postoperatively. I Improvement
engendered by the MDT support might be more recog-
nisable with a larger sample size.

Conclusion

In this study, an MDT was shown to provide continuous
perioperative nutritional support advantage to patients
undergoing surgery for HNC. The MDT provided nutri-
tional screening, dynamic assessment, nutrition index

evaluation, personalised nutrition intervention, an inte-
grated nutritional management system, and supportive
care to patients with HNC undergoing surgery from ad-
mission through to discharge. This helped improve the
nutritional status postoperatively, a foundation for en-
hanced postoperative rehabilitation, improved tolerance
to treatment, and the active involvement of clinicians.

ACKNOWLEDGEMENTS
We want to thank all medical workers, especially the frontline
medical workers, for their cooperation and support.

AUTHOR DISCLOSURES

The authors declare that they have no any conflict of interests.
This work was supported by the Medical Health Science and

Technology Project of Zhejiang Provincial Health Commission

(2021KY309).

REFERENCES

1. 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. doi: 10.3322/caac.21492.

2. Cederholm T, Jensen GL, Correia MITD, Gonzalez MC,
Fukushima R, Higashiguchi T et al; GLIM Core Leadership
Committee, GLIM Working Group. GLIM criteria for the
diagnosis of malnutrition - A consensus report from the
global clinical nutrition community. J Cachexia Sarcopenia
Muscle. 2019;10:207-17. doi: 10.1002/jcsm.12383.

3. Talwar B, Donnelly R, Skelly R, Donaldson M. Nutritional
management in head and neck cancer: United Kingdom
National Multidisciplinary Guidelines. J Laryngol Otol.
2016;130:S32-S40. doi: 10.1017/S0022215116000402.

4. Guidelines Working Committee of Chinese Society of
clinical oncology Guidelines for nutritional treatment of
patients with malignant tumors [M]. People’s Health
Publishing House; 2019. pp. 31.

5. Chasen MR, Bhargava R. A descriptive review of the factors
contributing to nutritional compromise in patients with head
and neck cancer. Support Care Cancer. 2009;17:1345-51.
doi: 10.1007/s00520-009-0684-5.

6. Kim SH, Lee JH, Ly SY. Children with atopic dermatitis in
Daejeon, Korea: individualized nutrition intervention for
disease severity and nutritional status. Asia Pac J Clin Nutr.
2016;25:716-28. doi: 10.6133/apjcn.092015.31.

7. QiuY, YoulJ, Wang K, Cao Y, Hu Y, Zhang H et al. Effect
of whole-course nutrition management on patients with
esophageal cancer undergoing concurrent
chemoradiotherapy: A randomized control trial. Nutrition.
2020;69:110558. doi: 10.1016/j.nut.2019.110558.

8. Sun KY, Chen SL, Xu JB, Li GH, He YT. The prognostic
significance of the prognostic nutritional index in cancer: a
systematic review and meta-analysis. J Cancer Res Clin On-
col. 2014;140:1537-49. doi: 10.1007/s00432-014-1714-3.

9. Proctor MJ, Morrison DS, Talwar D, Balmer SM, Fletcher
CD, O'Reilly DS, Foulis AK, Horgan PG, McMillan DC. A
comparison of inflammation-based prognostic scores in
patients with cancer. A Glasgow Inflammation Outcome
Study. Eur J Cancer. 2011;47:2633-41. doi: 10.1016/j.¢jca.
2011.03.028.

10. Liu LT, Chen QY, Tang LQ, Guo SS, Guo L, Mo HY et al.
The prognostic value of treatment-related lymphopenia in
nasopharyngeal carcinoma patients. Cancer Res Treat. 2018;
50:19-29. doi: 10.4143/crt.2016.595.

11. Tokunaga R, Sakamoto Y, Nakagawa S, Miyamoto Y,
Yoshida N, Oki E, Watanabe M, Baba H. Prognostic



354 Z Ding, Y Gui, L Zhou, Y Zhou, L Wang, K Jin, R Wu and Y Zheng

Nutritional Index predicts severe complications, recurrence, independent prognostic factors on survival in non-metastatic
and poor prognosis in patients with colorectal cancer nasopharyngeal carcinoma. Support Care Cancer. 2022; 30:
undergoing primary tumor resection. Dis Colon Rectum. 2131-9. doi: 10.1007/500520-021-06627-6.
2015;58:1048-57. doi: 10.1097/DCR.0000000000000458. 13. Bao XD, Liu FQ, Lin J, Chen Q, Chen L, Chen F et al. Nu-
12. Kiiciikarda A, Erdogan B, Gékyer A, Sayin S, Gékmen I, tritional assessment and prognosis of oral cancer patients: a
Ozcan E, Hacioglu MB, Uzunoglu S, Cigin 1. Prognostic nu- large-scale prospective study. BMC Cancer. 2020;20:146.

tritional index and its dynamics after curative treatment are doi: 10.1186/s12885-020-6604-2.



