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Since its introduction in the 1950s, the TNM staging system has been regarded as the most 
important prognostic cancer classification method. Patient health status is considered as a major 
disadvantage even by the originators of the TNM concept. Coexistent disease (as malnutrition) can 
strongly affect a patient’s survival and scope for treatment. Progressive weight loss and malnutrition 
are commonly found in patients with Head And Neck Cancer (HNC) (especially the hospitalized 
ones), the similar to the lung and gastrointestinal cancer [1,2,3,4]. Weight loss during the treatment 
for HNC is a major concern. It can result from either the neoplastic process itself or the applied 
therapies such as surgery, radiotherapy and chemotherapy. They all lead to additional complications 
e.g. as difficulty in oral intake [1,5]. The incidence of malnutrition in cancer patients ranges between 
40 and 80% while the prevalence ranges from 50% to 80% depending on tumor type, tumor location, 
stage of disease, received treatment and the type of nutritional assessment method used [6]. All these 
conditions and nutritional deficits have a significant impact on mortality, morbidity, and quality 
of life in patients with HNC [7-12]. Timely identification of nutrition problems may improve a 
cancer patient’s prognosis and increasing the patient’s response to therapy with reduction of the 
rate and stage of the complications. There are many methods of subjective and objective assessment 
of patient’s nutritional status generally used in patients. Anthropometric Measurements (weight 
change, arm muscle Circumference (AMC), Triceps Skin-Fold Thickness (TSF)) and biochemical 
parameters (such as serum albumin, transferrin). Subjective Global Assessment (SGA) [13] and 
Patient-Generated Subjective Global Assessment (PG-SGA) are designed especially for cancer 
patients and commonly used also for patient with HNC [14]. European Society for Clinical Nutrition 
and Metabolism also recommend other tools such as Nutritional Risk Screening (NRS-2002 for 
hospital admission; the Malnutrition Universal Screening Tool (MUST), the Mini Nutritional 
Assessment (MNA) [15]. Relatively new tool such as Phase Angle (PA) determined by Bioelectric 
Impedance Analysis (BIA) is used and allow the objective determination of prognosis [16]. The 
utility of this nutritional screening tool has been evaluated by its ability to predict relevant clinical 
outcomes such as complications, treatment response, survival and Quality Of Life (QoL). Different 
methods have been compared to assess prognosis and ability of prediction of clinical outcome, but 
only just few assess the impact on overall survival [16]. BIA is the objective diagnostic method 
and has been established as a valuable tool in the evaluation of body composition and nutritional 
status in many patients’ conditions including cancer [8-22]. BIA evaluates body components 
such as Resistance (R) and Reactance (Xc) by recording a voltage drop in applied current [23]. 
PA is proportional to the ratio of reactance and resistance – it is also proportional to the ratio 
of body cell mass to fat-free mass. PA reflects the relative contributions of fluid (resistance) and 
cellular membranes (reactance) of the human body. By definition, PA is positively associated with 
reactance and negatively associated with resistance [24]. Resistance is the restriction to the flow 
of an electric current, primarily related to the amount of water present in the tissues. Reactance 
is the resistive effect produced by the tissue interfaces and cell membranes [25]. Reactance causes 
the current to lag behind the voltage creating a phase shift, which is quantified geometrically as the 
angular transformation of the ratio of reactance to resistance, or PA. Thanks to its potential to detect 
changes in tissue electrical properties PA has been found as a prognostic, nutritional, membrane cell 
function or health marker in various disease conditions [26-37].

There is no consistent objective tool or standard of care for nutrition diagnosis in oncology 
settings. The issue is complicated by the lack of universal agreement on the operational definition 
of malnutrition and on the validity of the assessment indicators. Currently, most of the nutrition 
screening in oncology settings is completed by doctors or nursing professionals. SGA is one of them, 
which is a subjective tool but still valid to predict decrease of the quality of patients life. The SGA 
is a clinical technique that combines data from subjective and objective aspects of medical history 
if they are available. The SGA has been extensively validated as a nutritional assessment technique 
in oncology patients [21]. The impact on their survival was reported in few articles by performing 
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the evaluation of PA in comparison with SGA. Such analyses were 
conducted in patients with pancreatic cancer, advanced colorectal 
cancer or lung cancer [32-35]. BIA is a relatively new tool to be 
assessed as a useful nutritional status diagnostic method for health, 
especially in chronic diseases (HIV, dialysis). It is questionable to 
use this method in day by day practice and also PA (adjusted or 
unadjusted) as prognostic factor for making clinical decision for 
advanced cancers. The main issue that is still being investigated is 
their impact on survival prediction as a crucial factor in the decision 
making process. Nutritional status could be assessed by different 
tools. Some of them have been confirmed in a statistically significant 
manner as valid prognostic factors – Palliative Prognostic Score 
(PAP), albumin level, lean body mass. In the study of Hui, 2014 it 
was confirmed that PA is a significant predictor of poor survival 
independently of established prognostic factors in advanced cancer 
setting [38]. In this study results for general population of advanced 
cancer patients (breast, gastrointestinal, genitourinary gynecological, 
head and neck, hematological respiratory and others) were presented. 
Hui showed the different types of cancer but only few studies 
presented detailed data to create a table for the most actual types of 
cancer such as breast cancer, lung, colorectal and finally HNC [32-
37]. In the study of Hui the median survival were assessed depending 
on range of PA – from 2 to 3, 4 to 5, and 6 with a median survival of 
<3 months, 3 months to 6 months, and>6 months, respectively. The 
median survival for patients with PA 2 to 2.9, 3 to 3.9, 4 to 4.9, 5 to 5.9 
and above 6 was 35 days, 54 days, 112 days, 134 days, and 220 days, 
respectively [39]. In studies concerning specific cancer the threshold 
or cut-off points were presented. Such results were achieved in studies 
for pancreatic cancer and advanced lung cancer, colorectal cancer. 
The stratification threshold mean PA were 4.58 for advanced lung 
cancer and 5.08 for advanced pancreatic cancer and it was 5.58 for 
advanced colorectal cancer [32-35]. Although different cut-off points 
were indicated, this parameter had prognostic value for survival or 
progression of the disease. Hui [39] and Davis [40] confirmed that 
low PA values determined patients with short life expectancy while 
higher values of PA were correlated with longer survival.

Reference

1. Döbróssy L. Epidemiology of head and neck cancer: Magnitude of the 
problem. Cancer Metastasis Rev. 2005; 2: 9-17.

2. Segura A, Pardo J, Jara C, Zugazabeitia L, Carulla J, de Las Peñas R, et al. 
An epidemiological evaluation of the prevalence of malnutrition in Spanish 
patients with locally advanced or metastatic cancer. Clin Nutr. 2005; 24: 801-
814.

3. Guo C-B, Ma D-Q, Zhang K-H, Hu X-H. Relation between nutritional state 
and postoperative complications in patients with oral and maxillofacial 
malignancy. Br J Oral Maxillofac Surg. 2006; 45: 467-470.

4. García-Peris P, Parón L, Velasco C, de la Cuerda C, Camblor M, Bretón I, 
et al. Long-term prevalence of oropharyngeal dysphagia in head and neck 
cancer patients: Impact on quality of life. Clin Nutr. 2007; 26: 710-717. 

5. 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; 1. 

6. Hunter KU, Jolly S. Clinical review of physical activity and functional 
considerations in head and neck cancer patients. Support Care Cancer. 
2013; 21: 1475-1479.

7. Lis CG, Gupta D, Lammersfeld CA, Markman M, Vashi PG. Role of nutritional 
status in predicting quality of life outcomes in cancer - a systematic review of 
the epidemiological literature. Nutr J. 2012; 11: 27.

8. Ravishankar C, Dhanapala N, Priyadarshini V. The Maintenance of Nutrition 
in Patients with Head and Neck Malignancy - A Review. Research in 
Otolaryngology. 2014; 3: 73-76.

9. van Bokhorst-de van der Schuer, van Leeuwen PA, Kuik DJ, Klop WM, 
Sauerwein HP, Snow GB, et al. The Impact of nutritional status on the 
prognoses of patients with advanced head and neck cancer. Cancer. 1999; 
86:519-527. 

10. Naber TH, Schermer T, de Bree A, Nusteling K, Eggink L, Kruimel JW, et 
al. Prevalence of malnutrition in nonsurgical hospitalized patients and its 
association with disease complications. Am J Clin Nutr. 1997; 66: 1232-1239.

11. Hammerlid E, Wirblad B, Sandin C, Mercke C, Edström S, Kaasa S, et al. 
Malnutrition and food intake in relation to quality of life in head and neck 
cancer patients. Head Neck. 1998; 20: 540-548. 

12. Trabal J, Leyes P, Forga MT, Hervas S. Quality of life, dietary intake and 
nutritional status assessment in hospital admitted cancer patients. Nutr Hosp. 
2006; 21: 505-510. 

13. Goodwin WJ Jr, Torres J. The value of the prognostic nutritional index in the 
management of patients with advanced carcinoma of the head and neck. 
Head Neck Surg. 1984; 6: 932-937. 

14. Detsky AS, McLaughlin JR, Baker JP, Johnston N, Whittaker S, Mendelson 
RA, et al. What is subjective global assessment of nutritional status? JPEN J 
Parenter Enteral Nutr. 1987; 11: 8-13.

15. Capuano G, Gentile PC, Bianciardi F, Tosti M, Palladino A, Di Palma M. 
Prevalence and influence of malnutrition on quality of life and performance 
status in patients with locally advanced head and neck cancer before 
treatment. Support Care Cancer. 2010; 18: 433-437.

16. Marin Caro MM, Laviano A, Pichard C. Nutritional intervention and quality of 
life in adult oncology patients. Clin Nutr. 2007; 26: 289-301.

17. Norman K, Stobäus N, Zocher D, Bosy-Westphal A, Szramek A, Scheufele 
R, et al. Cutoff percentiles of bioelectrical phase angle predict functionality, 
quality of life, and mortality in patients with cancer. Am J Clin Nutr. 2010; 92: 
612-619.

18. van Marken Lichtenbelt WD, Westerterp KR, Wouters L, Luijendijk SC. 
Validation of bioelectrical-impedance measurements as a method to estimate 
body-water compartments. Am J Clin Nutr. 1994; 60: 159-166.

19. Lukaski HC, Johnson PE, Bolonchuk WW, Lykken GI. Assessment of fat-free 
mass using bioelectrical impedance measurements of the human body. Am J 
Clin Nutr. 1985; 41: 810-817.

20. Pencharz PB, Azcue M. Use of bioelectrical impedance analysis 
measurements in the clinical management of malnutrition. Am J Clin Nutr. 
1996; 64: 485-488.

21. Simons JP, Schols AM, Westerterp KR, ten Velde GP, Wouters EF. The use 
of bioelectrical impedance analysis to predict total body water in patients with 
cancer cachexia. Am J Clin Nutr. 1995; 61: 741-745.

22. Leandro-Merhi VA, Braga de Aquino JL. Comparison of nutritional diagnosis 
methods and prediction of clinical outcomes in patients with neoplasms and 
digestive tract diseases. Clin Nutr. 2014.

23. Desport JC, Preux PM, Bouteloup-Demange C, Clavelou P, Beaufrère B, 
Bonnet C, Couratier PP. Validation of bioelectrical impedance analysis in 
patients with amyotrophic lateral sclerosis. Am J Clin Nutr. 2003; 77: 1179-
1185.

24. Zarowitz BJ, Pilla AM. Bioelectrical impedance in clinical practice. DICP. 
1989; 23: 548-555.

25. Baumgartner RN, Chumlea WC, Roche AF. Bioelectric impedance phase 
angle and body composition. Am J Clin Nutr .1988; 48: 16-23.

26. Barbosa-Silva MC, Barros AJ, Post CL, Waitzberg DL, Heymsfield SB. Can 
bioelectrical impedance analysis identify malnutrition in preoperative nutrition 
assessment? Nutrition. 2003; 19: 422-426. 

27. Selberg O, Selberg D. Norms and correlates of bioimpedance phase angle 
in healthy human subjects, hospitalized patients, and patients with liver 
cirrhosis. Eur J Appl Physiol . 2002; 86: 509-516. 

http://www.ncbi.nlm.nih.gov/pubmed/15785869
http://www.ncbi.nlm.nih.gov/pubmed/15785869
http://www.ncbi.nlm.nih.gov/pubmed/15993517
http://www.ncbi.nlm.nih.gov/pubmed/15993517
http://www.ncbi.nlm.nih.gov/pubmed/15993517
http://www.ncbi.nlm.nih.gov/pubmed/15993517
http://www.ncbi.nlm.nih.gov/pubmed/17254677
http://www.ncbi.nlm.nih.gov/pubmed/17254677
http://www.ncbi.nlm.nih.gov/pubmed/17254677
http://www.ncbi.nlm.nih.gov/pubmed/17954003
http://www.ncbi.nlm.nih.gov/pubmed/17954003
http://www.ncbi.nlm.nih.gov/pubmed/17954003
http://www.ncbi.nlm.nih.gov/pubmed/23417564
http://www.ncbi.nlm.nih.gov/pubmed/23417564
http://www.ncbi.nlm.nih.gov/pubmed/23417564
http://www.ncbi.nlm.nih.gov/pubmed/22531478
http://www.ncbi.nlm.nih.gov/pubmed/22531478
http://www.ncbi.nlm.nih.gov/pubmed/22531478
http://article.sapub.org/10.5923.j.otolaryn.20140305.03.html
http://article.sapub.org/10.5923.j.otolaryn.20140305.03.html
http://article.sapub.org/10.5923.j.otolaryn.20140305.03.html
http://www.ncbi.nlm.nih.gov/pubmed/9356543
http://www.ncbi.nlm.nih.gov/pubmed/9356543
http://www.ncbi.nlm.nih.gov/pubmed/9356543
http://www.ncbi.nlm.nih.gov/pubmed/9702542
http://www.ncbi.nlm.nih.gov/pubmed/9702542
http://www.ncbi.nlm.nih.gov/pubmed/9702542
http://www.ncbi.nlm.nih.gov/pubmed/16913210
http://www.ncbi.nlm.nih.gov/pubmed/16913210
http://www.ncbi.nlm.nih.gov/pubmed/16913210
http://www.ncbi.nlm.nih.gov/pubmed/6427139
http://www.ncbi.nlm.nih.gov/pubmed/6427139
http://www.ncbi.nlm.nih.gov/pubmed/6427139
http://www.ncbi.nlm.nih.gov/pubmed/3820522
http://www.ncbi.nlm.nih.gov/pubmed/3820522
http://www.ncbi.nlm.nih.gov/pubmed/3820522
http://www.ncbi.nlm.nih.gov/pubmed/19562384
http://www.ncbi.nlm.nih.gov/pubmed/19562384
http://www.ncbi.nlm.nih.gov/pubmed/19562384
http://www.ncbi.nlm.nih.gov/pubmed/19562384
http://www.ncbi.nlm.nih.gov/pubmed/17368656
http://www.ncbi.nlm.nih.gov/pubmed/17368656
http://www.ncbi.nlm.nih.gov/pubmed/20631202
http://www.ncbi.nlm.nih.gov/pubmed/20631202
http://www.ncbi.nlm.nih.gov/pubmed/20631202
http://www.ncbi.nlm.nih.gov/pubmed/20631202
http://www.ncbi.nlm.nih.gov/pubmed/8030592
http://www.ncbi.nlm.nih.gov/pubmed/8030592
http://www.ncbi.nlm.nih.gov/pubmed/8030592
http://www.ncbi.nlm.nih.gov/pubmed/3984933
http://www.ncbi.nlm.nih.gov/pubmed/3984933
http://www.ncbi.nlm.nih.gov/pubmed/3984933
http://www.ncbi.nlm.nih.gov/pubmed/8780368
http://www.ncbi.nlm.nih.gov/pubmed/8780368
http://www.ncbi.nlm.nih.gov/pubmed/8780368
http://www.ncbi.nlm.nih.gov/pubmed/12716669
http://www.ncbi.nlm.nih.gov/pubmed/12716669
http://www.ncbi.nlm.nih.gov/pubmed/12716669
http://www.ncbi.nlm.nih.gov/pubmed/12716669
http://www.ncbi.nlm.nih.gov/pubmed/2669371
http://www.ncbi.nlm.nih.gov/pubmed/2669371
http://www.ncbi.nlm.nih.gov/pubmed/3389323
http://www.ncbi.nlm.nih.gov/pubmed/3389323
http://www.ncbi.nlm.nih.gov/pubmed/12714094
http://www.ncbi.nlm.nih.gov/pubmed/12714094
http://www.ncbi.nlm.nih.gov/pubmed/12714094
http://www.ncbi.nlm.nih.gov/pubmed/11944099
http://www.ncbi.nlm.nih.gov/pubmed/11944099
http://www.ncbi.nlm.nih.gov/pubmed/11944099


Citation: Władysiuk M, Mlak R, Mazurkiewicz M and  Małecka-Massalska T. Malnutrition 
Issues in Patients with Head and Neck Cancer. SM J Nutr Metab. 2015; 1(1): 1002.

Page 3/3

Gr   upSM Copyright  Małecka-Massalska T

28. Faisy C, Rabbat A, Kouchakji B, Laaban JP. Bioelectrical impedance 
analysis in estimating nutritional status and outcome of patients with chronic 
obstructive pulmonary disease and acute respiratory failure. Intensive Care 
Med. 2000; 26: 518-525. 

29. Maggiore Q, Nigrelli S, Ciccarelli C, Grimaldi C, Rossi GA, Michelassi C. 
Nutritional and prognostic correlates of bioimpedance indexes in hemodialysis 
patients. Kidney Int. 1995; 50: 2103-2108. 

30. Ott M, Fischer H, Polat H, Helm EB, Frenz M, Caspary WF, et al. Bioelectrical 
impedance analysis as a predictor of survival in patients with human 
immunodeficiency virus infection. J Acquir Immune Defic Syndr Hum 
Retrovirol. 1995; 9: 20-25. 

31. Schwenk A, Ward LC, Elia M, Scott GM. Bioelectrical impedance analysis 
predicts outcome in patients with suspected bacteremia. Infection. 1998; 26: 
277-282. 

32. Schwenk A, Beisenherz A, Römer K, Kremer G, Salzberger B, Elia M. 
Phase angle from bioelectrical impedance analysis remains an independent 
predictive marker in HIV-infected patients in the era of highly active 
antiretroviral treatment. Am J Clin Nutr. 2000; 72: 496-501.

33. Gupta D, Lis CG, Dahlk SL, Vashi PG, Grutsch JF, Lammersfeld CA. 
Bioelectrical impedance phase angle as a prognostic indicator in advanced 
pancreatic cancer. Br J Nutr. 2004; 92: 957-962. 

34. Gupta D, Lammersfeld CA, Burrows JL, Dahlk SL, Vashi PG, Grutsch JF, et 
al. Bioelectrical impedance phase angle in clinical practice: implications for 
prognosis in advanced colorectal cancer. Am J Clin Nutr. 2004; 80: 1634-
1638. 

35. Gupta D, Lammersfeld CA, Vashi PG, King J, Dahlk SL, Grutsch JF, et al. 
Bioelectrical impedance phase angle as a prognostic indicator in breast 
cancer. BMC Cancer 2008; 8: 249-255. 

36. Gupta D, Lammersfeld CA, Vashi PG, King J, Dahlk SL, Grutsch JF, et al. 
Bioelectrical impedance phase angle in clinical practice: implications for 
prognosis in stage IIIB and IV non-small cell lung cancer. BMC Cancer. 2009; 
9: 37-42. 

37. Małecka-Massalska T, Mlak R, Smolen A, Morshed K. Bioelectrical 
impedance phase angle and subjective global assessment in detecting 
malnutrition among newly diagnosed head and neck cancer patients. Eur 
Arch Otorhinolaryngol. 2015.

38. Barbosa-Silva MC, Barros AJ. Bioelectrical impedance analysis in clinical 
practice: a new perspective on its use beyond body composition equations. 
Curr Opin Clin Nutr Metab Care. 2005; 8: 311-317.

39. Hui D, Bansal S, Morgado M, Dev R, Chisholm G, Bruera E. Phase Angle for 
Prognostication of Survival in Patients With Advanced Cancer: Preliminary 
Findings. Cancer. 2014; 120: 2207-2214. 

40. Davis MP, Yavuzsen T, Khoshknabi D, Kirkova J, Walsh D, Lasheen W, 
et al. Bioelectrical impedance phase angle changes during hydration and 
prognosis in advanced cancer. Am J Hosp Palliat Care. 2009; 26: 180-187.

http://www.ncbi.nlm.nih.gov/pubmed/10923724
http://www.ncbi.nlm.nih.gov/pubmed/10923724
http://www.ncbi.nlm.nih.gov/pubmed/10923724
http://www.ncbi.nlm.nih.gov/pubmed/10923724
http://www.ncbi.nlm.nih.gov/pubmed/7712230
http://www.ncbi.nlm.nih.gov/pubmed/7712230
http://www.ncbi.nlm.nih.gov/pubmed/7712230
http://www.ncbi.nlm.nih.gov/pubmed/7712230
http://www.ncbi.nlm.nih.gov/pubmed/9795784
http://www.ncbi.nlm.nih.gov/pubmed/9795784
http://www.ncbi.nlm.nih.gov/pubmed/9795784
http://www.ncbi.nlm.nih.gov/pubmed/15613258
http://www.ncbi.nlm.nih.gov/pubmed/15613258
http://www.ncbi.nlm.nih.gov/pubmed/15613258
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2637288/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2637288/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2637288/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2637288/
http://www.ncbi.nlm.nih.gov/pubmed/18727837
http://www.ncbi.nlm.nih.gov/pubmed/18727837
http://www.ncbi.nlm.nih.gov/pubmed/18727837
http://www.ncbi.nlm.nih.gov/pubmed/19175932
http://www.ncbi.nlm.nih.gov/pubmed/19175932
http://www.ncbi.nlm.nih.gov/pubmed/19175932
http://www.ncbi.nlm.nih.gov/pubmed/19175932
http://www.ncbi.nlm.nih.gov/pubmed/25859939
http://www.ncbi.nlm.nih.gov/pubmed/25859939
http://www.ncbi.nlm.nih.gov/pubmed/25859939
http://www.ncbi.nlm.nih.gov/pubmed/25859939
http://www.ncbi.nlm.nih.gov/pubmed/15809535
http://www.ncbi.nlm.nih.gov/pubmed/15809535
http://www.ncbi.nlm.nih.gov/pubmed/15809535
http://www.ncbi.nlm.nih.gov/pubmed/24899148
http://www.ncbi.nlm.nih.gov/pubmed/24899148
http://www.ncbi.nlm.nih.gov/pubmed/24899148
http://www.ncbi.nlm.nih.gov/pubmed/19182217
http://www.ncbi.nlm.nih.gov/pubmed/19182217
http://www.ncbi.nlm.nih.gov/pubmed/19182217

	Title
	Reference

