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Nutritional Assessment of Patients Operated on for
Head and Neck Cancer

ABSTRACT

Background: Most of the patients diagnosed with head and neck cancer experience
swallow disorders after surgery. Most patients already experience reduced food intake
before the surgery. The purpose of this study was to identify whether patients experience
a decrease in their nutritional status post-surgery and if nutritional support given early
after surgery could improve their nutritional status.

Methods: We present a retrospective 2-year study (between January 2020 and August
2022) with 50 patients operated on for advanced stages of cancer, placed in 3 groups
determined by the site of the tumor: oral cavity and oropharynx, hypopharynx, and larynx.

Patients were screened using the NRS (nutrition risk screening) 2002. Blood albumin and

total proteins, glycemia, inflammatory markers, body mass index and weight loss were
used to determine the nutritional status of the patients.

Results:Post-surgery patients with total laryngectomies had better albumin levels, lower

systemic inflammation, and weight loss that did not exceed 10% of their initial weight,

whereas the majority of patients with oral and oropharyngeal cancer (almost 85%) had
albumin levels lower than normal before surgery and the percentage rose to 100 after
surgery, they had higher inflammatory factors levels, greater weight loss, and lower
body mass index. Patients with hypopharyngeal cancer had better outcomes than those
with oral and oropharyngeal cancer, but lower than those operated for laryngeal cancer.
Patients who underwent nutritional support experienced less weight loss, better body

mass index and fewer systemic alterations.

Conclusion: Patients who underwent total laryngectomy had in general better eut
comes than those operated for oral cavity, oropharynx cancer, or hypopharyngeal cancer.
Although the majority of patients were at risk of malnutrition using the NRS 2002, the site
of the tumor did play a role in the final outcome of the patient. Also, patients who used
foods for special medical purposes had a better nutritional status. The development of
protocols for the nutritional assessment of patients before and after surgery in Eastern
European countries is mandatory.
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Introduction

The development of suitable preventive and diagnostic measures and the early detection
and treatment of dysphagia and malnutrition are all essential for the prognosis of head and

neck cancer (HNC), an important oncological entity. According to GLOBOQA#&te has

been an increase in the prevalence of HNC over the past 30 years, with Central and Eastern

Europe being the top geographical regions.
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As high as 40%-80%f cancer patients and cancer survivors experi Material and Methods

ence malnutrition at some point in their iliness. The type of cancer_ . ) . . . o

the stage, the location, and the type of therapy are all factors tha{r his Iretrc_nspectlve research examlned patients ‘_"‘t Col.ea Clinical

can affect malnutrition caused by the disease. A cancer patient i ospital in Bucharest who received an HNC_ dlagn95|s betw_een

described as Oa patient with a cancer diagnosis who is either—waﬁ:lanuary 2020 and August 2022. The SI_”(_jy recelve_d ethics commlttee_
approval on March 20, 2022 (Col"ea Clinical Hospital, 5324/abcc). This

ing for or on cancer-directed treatment, on symptomatic treatment, ) i .
and/or receiving palliative careO by the European Society for Clinicfffseamh only included patpnts with stage Il and stage v cancer.who
underwent surgery as the first method of treatment in our hospital

Nutrition and Metabolism (ESPENWith 2.8% of all cancer cases, . ; i X . )
HNC is the sixth most prevalent cancer worldwide. Surgery andiuring the time period mentioned above. Additionally, patients were

radiotherapy are the primary treatment modalities for HNC, thoughdi\/id?d into _3 categories based on the location of the tumpr, group
chemotherapy is playing a growing rofe. 1 patients with oral and oropharyngeal cancer, group 2 patients with

laryngeal cancer, and group 3 patients with hypopharyngeal cancer.
Due to factors like psychological stress, the effects of all the diagnosa thorough head and neck evaluation, fiberoptic endoscopy exami
tic procedures, and most importantly for these types of cancer, thenation of swallowing, a contrast-enhanced neck computed tomog
disruptions that the tumor causes to the normal swallowing process,raphy (CT) scan, and a chest CT scan were all part of the workup.
patients with HNC are at an increased risk of involuntary weight losgJsing the NRS 2002 (validated by ESPEN), patients were assessed for
that may exceed 10% of pretreatment body weight. The word dys malnutrition.
phagia comes from the Greek terms Ophagein,O which means to eat,

and Odys,O which means difficulty. The passage of food from the ofdl® mliltidisciplinary tumor board at the hospital assessed each
cavity to the stomach is disturbed in this condition patientOs case, and cases with advanced cancer that could be oper

ated on and were in favor of the operation were included in this
Patients with HNC may have difficulty swallowing as a result of bothstudy. Patients who were diagnosed with distant metastases, who
the iliness itself and the surgical procedutelumor response and had previous radiotherapy or other oncological treatments, those
loco-regional control rates have increased as a result of advanceyho declined surgery and also patients who underwent surgery
ments in HNC treatments. However, mortality is still significantpyt had positive margins discovered at postoperative histopatho
despite advancements in diagnostic and therapeutic methods. Thereiogical examination were excluded from the research. Preanesthesia
has been an increase in the use of functional and organ-sparing sukevaluations were done on the patients. According to the Union for
gery in recent years, but it is crucial to make the distinction that thesgnternational Cancer Control/American Joint Committee on Cancer
do not always convert into functional preservation. Malnutrition and (AJCC) classification, the patients were identified as having stage Il
dehydration may result from the ensuing impaired swallowifig-his  and stage IV cancérGlucose levels, blood albumin and total pro
impairs the ability to tolerate treatments (such as chemotherapy,teins, the presence of inflammatory markers at admission to the
radiotherapy, and anticancer medications), raises side effects, andospital and 1 month after surgery, BMI before and after surgery,
results in unfavorable reactions, treatment interruptions, and pest and weight loss were used to determine the nutritional state of the
operative complications. patients.

Using methods of investigation that we currently emgloyin our refer Moreover, the patients were placed in 2 groups, the group with
ral oncological center in Eastern Europe, the studyOs objectives wesatients whose diet was supplemented with special nutritional selu

to determine whether patientsO nutritional status decreased after suttions and the other one who did not get these types of supplements.
gery and to determine whether nutritional support provided soon visual Analog Scale (VAS) was used to assess the pain of the patients
after surgery could improve their nutritional status. This area hasafter surgery.

some of the highest HNC incidence rates ever identified in Europe. ith all the inf . . hi
This article presents a wide range of experience with advanced® database with all the information regarding demographic and

HNC treatment from a tertiary hospital in Romania, Eastern Europg1eOIICaI data was created, and Microsoft Excel was used to process

because early dysphagia and malnutrition detection strategies andthe data.
the implementation of effective methods for their prevention must Results

be based on accurate and reliable information. o ) ) ) )
Within 2 years, 50 patients were diagnosed with advanced HNC in

the Otorhinolaryngology Clinic of Col#ea Hospital, Bucharest. The
MAIN POINTS average age was 60.74 years for both sexes, with a range from 40

| i I -
¥ Although the majority of head and neck cancer patients are front10 82lyears and the highest percentage was in the 50-59 age group

the beginning at risk of malnutrition, their nutritional status tends(42%) (Figure 1).

to deteriorate early after surgery. Regarding tumor localization, about 58% (29 patients) (Figure 2)
¥ NRS 2002, albumin levels, body mass index, loss of weight, angte malignant neoplasms of the larynx, followed by oral and oro

infammatory factors are useful tools for an easy and precispharyngeal cancer 26% and hypopharyngeal cancer 16%. According

assessment of the nutritional status. to AJCC staging, most of the tumors were stage Il (27 patients)
¥ Early detection and management of malnutrition is most usefu{Figure 3).

in preventing cachexia in head and neck cancer patients who a . . S .
P 9 P Iiﬁhe patients were placed in 3 groups considering the site of the

operated on. tumor, group 1 patients with oral and oropharyngeal cancer, group 2
¥ Early nutritional support is e"ective and should always be used " 9 gp pat w phary g . » group
patients with laryngeal cancer, and group 3 patients with hypopha
early after surgery.

ryngeal cancer.
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Of the 29 patients who operated for laryngeal cancer (total laryngec
tomies), 62% of them had an NRS 2002 of 3 or smaller, which meant

Am d iStri bUtion Of patients that they were at low risk of developing malnutrition (Figure 5). The

NRS 2002 recommendation for this value is to re-screen weekly, no
m40-49 wW50-59 m®m60-69 m70-79 ™8O+ nutrition consult is yet to be applied. The other 38% had a score of 4
or bigger so they were considered at low or high risk of developing
malnutrition. In this case, a thorough nutritional assessment should
be implemented and a care plan should be developed considering
the characteristics of the patient, his level of risk, and his nutritional
needs.

The patients operated on for hypopharyngeal cancer underwent a
total laryngectomy, but the resection into the pharyngeal wall was
more extensive than that of the patients whose tumor was limited

to the larynx. Of them, 37.5% had an NRS 2002 smaller or equal to 3
(Figure 6).

Albumin levels for patients with oral cavity or oropharynx cancer
were lower than normal in 84.61% of the cases at admission, and
after 1 month, the percentage reached 100 (Figure 7).

Patients operated for laryngeal cancer had significantly better albu
min levels, and only 10.34% of them had levels lower than 3.4 g/dL at

Figure!l. Age distribution of patients admission and 31% after 1 month (Figure 8).

As high as 25% of patients with hypopharyngeal cancer presented
All patients were screened using the NRS 2002 which assesses if théth albumin levels lower than 3.4 g/dL, and after 1 month, the num
BMI is lower than 20.5 kg/mif there was weight loss within the last 3 bers rose to 87.5% (Figure 9).

months, if reduced dietary intake in the last week, and if the patientAS for body mass index (BMI), 76.92% of patients from group 1 were
needs intensive care therapy. The results tell us if the patients are %Tnderweight at admission and 92.3% after 1 month, only 17.24%
risk of malnutrition, a score of 1 is a mild risk, 2 is a moderate risk, arﬂf—‘igure 10). From group 2, 17.24% were underweight at admission
3 or above is a severe risk of malnutrition. and 51.72% after 1 month (Figure 11). In group 3, at admission, 37.5%
had a BMI lower than 18.5, and after 1 month, the percentage rose to
ﬁg.s (Figure 12).

As high as 83% of the patients operated on for oral cavity and-oro
pharyngeal cancer had an NRS 2002 of 4 or higher (Figure 4). Tl
structural impairment due to surgery is usually extensive enough toAs high as 84.6% of patients with oral cancer and oropharyngeal
prevail upon other damages caused by concomitant treatment. Thecancer experienced weight loss bigger than 5% from their initial

oral preparatory phase is affected in surgery for oral cavity tumorsweight previously to the presentation at the hospital, and after the

whereas in oropharyngeal surgery, the trigger for the swallowingsurgery at 1 month, 92.3% of them lost more than 5% of their initial
reflex is impaired during the pharyngeal phase. weight (Figure 13). For patients with laryngeal cancer, the numbers

Tumor localzation

HYPOPHARYNGEMNCER ORAL AND LARXGEA CANCER
OROPHARYNGEAL CANCER

Figure!2. Tumor localization
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AJCC Staging NRS 200%or Group 2

Stage3
54% m Stage3

u Staged

NRS2002</=3 NRS 2002/> 4

] ) Figure!5. NRS 2002 for patients in Group 2
Figure!3. AJCC Staging

percentages were lower, the patients who remained underweight
were significantly lower with only 20.6% of them losing more than were 63 for group 1, 18 for group 2, and 32 for group 3 (Figure 18).

5% of their weight previously to the presentation and 55.17% aﬂerAccording to VAS, the majority of patients in group 1, those with oral
1 month (Figure 14). !n group 3, at admlssmn,_ ?5% of patients IOSa‘ind oropharyngeal cancer experienced severe pain (54%) and only
more than.5% of their weight, the numbers rising to 62.5% after8% of them said they felt no pain. Group 2 had the most patients who
Limonth (Figure 15). experienced no pain (28%) and the least patients who experienced
Inflammatory factors tested in the study were erythrocyte sedimen severe pain (only 14%). A quarter of patients with hypopharyngeal
tation rate and fibrinogen levels. At admission, 80% of patients fromcancer had severe pain and moderate pain, whereas only 12% felt
group 1 had elevated levels, 44% from group 2, and 69% from groufo pain.
3 (Figure 16). After 1 month, percentages rose to 89 for group 1, 53 f%iscussion
group 2, and 78 for group 3 (Figure 17).

The youngest patient diagnosed in our study was 40 years old, and the

In ordgr to assess whether early nutritipnal §upport after surgery isoldest patient was 82 years old; the average age was 60.74, which is a
effective, we additionally placed the patients in 2 groups, those WhoIittle lower than the average age of 63.84 reported in a recent study.

received early nutritional support and those who did not evaluate

their BMI 1 month after the surgery and then 2 months after surgery.The NRS 2002 Score established by ESPEN is a well-validated and
After 1 month, 92% of patients from group 1, 52% from group 2, andeasy-to-use screening tool, which allows the identification of patients
62% from group 3 were underweight. After 2 months in the group Who are at risk of malnutrition. In order to initiate prompt and suffi

of patients who did not receive nutritional support the percentages cient nutritional assistance, it is essential to identify patients who are
were 85 for oral cancer, 35 for laryngeal cancer, and 54 for hypephanalnourished or at risk of malnutrition as soon as possible. Patients
ryngeal cancer, whereas in the group with nutritional support, the should undergo a routine nutritional risk assessment when they are
admitted to the hospital since it is an easy and quick first-line method.

In our study, all patients were at risk of malnutrition, the severity was

NRS 20020 Gooup 1

NRS 200%r Group 3

NRS2002</=3 NRS2002=/> 4 NRS002</=3 NRS 2002/> 4

Figure!4. NRS 2002 for patients in Group 1 Figure!6. NRS 2002 for patients in Group 3
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Albumin levels in Goup 1

Albumin levds >3.4 g/dl alerl mont ’ 0

Albumin levds >3.4 g/dl at admsgon - 15,38%

Albumin levds <3.4 g/dl aler 1 mori _ 10p
Albumin levds <3.4 g/dl at admsgon _ 84,61%

Figure!7. Albumin levels for patients in Group 1

Albumin levels in Goup 2

Abumin levels >3.4 g/dl alerl mont [ 68,9%
Albumin levels >3.4 g/dl at adrsgon A 389,659
Albumin levels <3.4 g/dl alerl mont A 31%

Abuin levels <3.4 g/dl at adrsson [ 10,34%

0 5 10 15 20 25 30

Figure!8. Albumin levels for patients in Group 2

Albumin levels in Goup 3

Albumin levels >3.4 g/dl alerl monh s 12,5%

Albumin levels >3.4 g/dl at adrsspn (Y 75%
Albumin levels <3.4 g/dl alerl mont [ 87,59
Albumin levels <34 g/dl at adnisson [ 25%
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Figure!9. Albumin levels for patients in Group 3

BMivarialons in Goup 1 BMlvarialons in Goup 2
15
92, 30 9
76.92% 82,75%
10 20 51,72% 48,27%
5 23,0% 10 17,24% -
7,6%%
o N . o I
1 1
m BMI< 18.5 at admission m BMI< 18.5 a"er 1 month mBMiI< 18.5 at admissio mBMI< 18.5 a"er 1 morit
m BMI> 18.5 at admission = BMI> a"er 1month m BMI> 18.5 at admissio = BMI> a"er Imonth

Figure!11. BMI variations for patients in Group 2

Figure!10. BMI variations for patients in Group 1
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BMlvarialons in Goup 3 Weight loss in Group 2
6 623  &5% 25 79,31%
4 37,9% 37,% 2
, 55,17%
15 44,82%
0
1 10

0,
m BMiI< 18.5 at admissio m BMI< 18.5 a"er 1 month 20,6%

m BMI> 18.5 at admissio = BMI> 18.5 a"er 1 month 2 -
: _—
1
different according to the NRS 2002 but still, they were all at risk. ThElEle[LEHEERWETs g f ool f ozl I HE] (o]F o)
effectiveness of toleration of various therapies, including antibiotic

therapy, chemotherapy, radiotherapy, and surgery, is also impacted

by malnutrition. The increased metabolism brought on by the stresstEhe treatment atnq follow;]up carletof oncolc)tgltgal [t)attll;ents in !E?sttirr]n ‘
of potential surgical procedures worsens the nutritional metabolic uropean countries, such as a late presentation to the specialist tha

risk. It is characterized by sympathetic nervous system activatio r’esults in a late diagnosis, high treatmgnt ano! follow-up costs, a
arth of centers that can treat oncological patients, and a lack of

endocrine responses, immunological changes, and hematologicalde )
changes, all of which can result in a hypermetabolic state and raisgt"’md"jlrdIZEd protocols.

a patientOs nutritional requirements. Further inadequate food intakerhe amount of serum albumin is well-known to be a reliable indica
and worsening of patientsO nutritional status are caused by the fastingr of nutritional health and is crucial to the physiology of the human
periods prior to many examinations and interventions. In the Balkanbody. Malnutrition may be indicated by a low amount of serum atbu
region there are often cases of inappropriate meal services, poomin. Serum albumin levels and all-cause mortality in elderly indi
quality, and flexibility of hospital catering. Also, insufficient assistanceviduals are clearly correlatetd. Due to the numerous mechanisms
given by the medical staff to the most vulnerable patients due to lackit is engaged in that can affect the patientDs outcome, malnutri
of personnel, insufficient knowledge among all healthcare profes tion is linked to poor prognoses in cancer patients and is a serious
sionals, and lack of standardized protocols are the main problems. issuel! Due to the implications that albumin has on prognosis, future

The majority of patients who underwent oropharyngeal and oral research should be conduct_ed to Fjetermlne the most effective ways
to supplement serum albumin, which were lower after the operation

cancer surgeries were at significant risk of becoming malnourished., o
In comparison to laryngeal cancer patients, the majority of those inthan they were at admission in all 3 groups.
this group had a minimal risk of becoming malnourished. More thanA gradual loss in body mass is associated with systemic inflamma
60% of the patients who received surgery for hypopharyngeal cancettion in cancer patients. A process of improperly controlled protein
had a high risk of developing malnutrition because their resectionsynthesis and breakdown results in progressive skeletal muscle
into the pharyngeal wall was more extensive than it was for patientswasting in cancer cachexia. A number of newly discovered mech
whose tumor was restricted to the larynx. We can infer from thoseanisms, including an upregulation of cytokines that results in the
figures that patients with oral cavity and oropharyngeal cancer aredownregulation of genes that promote protein synthesis13D16
most at risk for developing malnutrition, so this group of patients and an upregulation of the ubiquitin-proteasome pathwaly,
requires thorough nutritional assessment, and a care plan should béhave been identified in a recent study as potential causes of malnu
put into place as soon as possible taking into account the patientQsition associated with cancet

characteristics and nutritional needs. There are some specificities in

Weigh loss in Group 3

Weight loss in Group 1

14 75%
92,3% 6

12 84,6% 62,5%
10

37,5%

w

25%

N

[y

‘ 7,7%
o A e—— 5 I
1 1
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Presenceof inBammatoryfactors in
all 3 Goupsat admission

INFLAMMATORY FACTOR& ™0
ADMISSION

80%
| | | | | | | |

0% 10% 2% 30% 4% 50% % 70% 80% D%

wGroup3 = Group2 mGroupl

Figure!16. Presence of in"ammatory factors in all three groups at admission

Presenceof inBammatoryfactors in
all 3 Goupsaler one month

INFLAMMATORY FACTOR&RER
ONE MONH

0% 20% 40% 60%  80%  100%

= Group3 mGroup2 mGroupl

Figure!17. Presence of in"ammatory factors in all three groups after one month

BMI with and without nutrilonal
suppott

GROUR GROUR GROUB

=g== BMI<18.5 aler 1 month (%
==0== BMI<18.5 aler 2 months withounutri"onal suppot (%

«=0-= BMI<18.5 aler 2 months with nutri*onal support (%6

Figure!18. BMI with and without nutritional support
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fed, those with malnutrition had significantly higher erythrocyte
sedimentation rates and fibrinogen levels.

VAS Goup 1

As high as 92% of patients in group 1, 52% of patients in group 2, and
62% of patients in group 3 were underweight after 1 month. After
2 months, the percentages for oral cancer, laryngeal cancer, and
hypopharyngeal cancer in the group of patients who did not receive
nutritional support were 85, 35, and 54 respectively, whereas in the
group receiving nutritional support, the percentages of patients who
continued to be underweight were significantly lower. In patients
with malnutrition or those who are at risk for nutritional problems,
nutritional counseling is the first line of therapy. Nutritional counsel
ing was discovered to be linked with reduced treatment toxicity and
improved quality of life in patients with HNE.

54%

Hospitals frequently face the threat of malnutrition. When nutrition
is properly managed, it is a disorder that is mostly manageable. Early
detection of patients who are malnourished or at risk for malnutri
tion is essential because it enables prompt and efficient nutritional
treatment to begin. The initial stage in providing nutritional treat
= Moderate pain (45-74nm) = Severepain (75-100 mm ment in a multimodal care system is identifying patients who are at
risk of malnutrition. To identify patients who are nutritionally vulner
able or undernourished, a comprehensive nutritional risk screening
procedure using quick and easy methods should be carried out on
each patient upon admission to the hospital. Patients who have
Clinically important, the malnutrition brought on by cancer cachexia been recognized as malnourished or at risk of malnutrition should
can contribute to treatment toxicity or the early termination of thera thereafter undergo a thorough, in-depth nutritional examination.
pies, increasing morbidity and mortality. Numerous studies haveThis screening should utilize both subjective and objective criteria,
revealed that chronic systemic inflammation plays a crucial role inincluding clinical history, physical examination, body composition
both the onset and maintenance of malnutrition in cancer patients. In measurements, functional assessment, and laboratory results. New
all 3 groups, high prevalence values for systemic inflammation wereassessment techniques may be highly beneficial because they are
discovered; these values were reduced at admission and increaseguick and precise. Reduced healthcare expenditures may also be a
after 1 month. This has been linked to a worse prognosis and a higheiesult of routine dietary risk assessment and systematic nutritional
chance of infectious complication¥. Patients with oropharyngeal management.
and oral cancer lost more weight overall, and this was correlated ) ) )
with greater levels of inflammation and lower levels of albumin. In©neé of the measures for assessing pain was the VAS, which Hayes

contrast to patients who had not lost weight and were adequately and Patterson useq for the first time in 192‘2th is frequently qsed .
to gauge the severity or occurrence of different symptoms in epi

demiologic and clinical research. For instance, the level of pain
that a patient experiences can be anywhere along a continuum,
VAS GOUp 2 from no_ne to extremely high_levgls. Th_e patieqt sees this spectrum

as continuous rather than in discontinuous jumps as would be
implied by the categories of none, mild, moderate, and severe. The
VAS was developed in order to capture this notion of an underly
ing continuity.

m No pain (0-4 mh u Mild pain (5-44nm)

A set length, usually 100 mm, straight horizontal line serves as
the basic VAS. The extreme boundaries of the parameter to be
measured (in our case, pain) are referred to as the éhdad are
oriented from left to right (worst to best), no pain (0-4 mm), mild
pain (5-44 mm), moderate pain (45974 mm), and severe pain (75D
100!'mm). Patients in group 1 experienced higher levels of pain
according to VAS, and they were also the ones who had the high
est levels of inflammatory factors before and also after the surgery
(Figure 19). Contrary, those in group 2 who had the lowest levels
of inflammatory factors also had the lowest percentage of patients
® No pain (0-4 mm = Mild pain (5-44nm) experiencing severe pain and the highest percentage of patients

= Moderate pain (45-74nm) = Severepain (75-100 mm) feeling no pain (Figure 20).
. ! . Our research demonstrated that postoperative nutritional cordi
F 120. Pain S ty for G 2. . . . . . .
gure ain Severty for roup tion tends to deteriorate in HNC patients, placing them at risk for
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malnutrition. Malnutrition in cancer patients can be prevented with 8.
the assistance of nutritional counseling, early dysphagia and malnu
trition detection, and nutritional support.

9

To improve the prognosis of these patients, Eastern European nations
should adopt better prevention strategies, enhanced screening tech
niques, increased knowledge among all healthcare professionals]O.
and standardized protocols.

11.

Ethics Committee ApprovaThis study was approved by the Ethics Committee of
Coltea Clinical Hospital (Approval No: 5324/abcc, Date: March 20, 2022).  12.

Informed ConsentN/A

13.

Peer-reviewExternally peer-reviewed.

Author Contributions:Conception ® S.D.E.T., O.D.l.; Design  C.A.l,; Data (igl"ecrrend
tion and processing B B.P.L., R.S.A.; Analysis and interpretation  S.A.C.B., B.
Literature review B S.D.E.T.; Supervision b B.S.V.G, T.B.P.,, M.M.; Materials B I%e%e

N.R.l.; Writing B S.D.E.T.; Critical review B P.B., S.D.E.T.

Declaration of InterestsThe authors have no conlict of interests to declare. 15.

Funding: The authors declared that this study has received no #nancial support.

References 16.

1.

GLOBOCAN. Cancer over time, Table with incidence from 1990 to 2020,
for Romania and Bulgaria. Available &ttps://gco.iarc.fr/overtime/en/  17.
dataviz/trends 2020.

Reber! E, Schdnenberger! KA, Vasiloglou! MF, Stanga!Z. Nutritional risk
screening in cancer patients: the first step toward better clinical -out
come.Front Nutr 2021;8:60393GCrossRef] 18.
Arends!J, Bachmann!P, Baracos!V, etlal. ESPEN guidelines on nutrition in
cancer patientsClin Nutr 2017;36(1):11-48CrossRef]

Manikantan! K, Khode!S, Sayed!Sl, et!al. Dysphagia in head and negk
cancer.Cancer Treat Re®2009;35(8):724-732CrossRef]

Denaro!N, Merlano!MC, Russi!lEG. Dysphagia in head and neck cancer
patients: pretreatment evaluation, predictive factors, and assessment
during radio-chemotherapy, recommendation<Clin Exp Otorhinolaryn 2.
gol. 2013;6(3):117-12¢CrossRef]

Edge!SB, Byrd!DR, Compton!CC, eB@lging Manual 7th ed. Springer:

New York, NY; 2010:57-62.

Stoyanov! GS, Kitanova! M, Dzhenkov! DL, Ghenev! P, Sapundzhiev!#.
Demographics of head and neck cancer patients: a single institution
experience.Cureus 2017;9(7):e1418CrossRef]

BALKAN ORL-HNS 2024;1(1):23-31

Dechaphunkul! T. Epidemiology, risk factors, and overall survival rate of
laryngeal cancer in Songklanagarind Hospital. Med Assoc Thai
2011;94(3):355-360.
Markou!K, Christoforidou!A, Karasmanis!l, et!al. Laryngeal cancer:-epide
miological data from $orthern Greece and review of the literature.
Hippokratia 2013;17(4):313-318.
Corti! MC, Guralnik!IM, Salive! ME, Sorkin!JD. Serum albumin level and
physical disability as predictors of mortality in older persorBAMA
1994;272(13):1036-1042.
Fujii' T, Tokuda!S, Nakazawal!Y, et!al. Implications of low serum albumin
as a prognostic factor of long-term outcomes in patients with breast
cancer.In Vivo 2020;34(4):2033-203pCrossRef]
Bosaeusl!l. Nutritional support in multimodal therapy for cancer cachexia.
Support Care Cancet008;16(5):447-45]CrossRef]
Han! HQ, Zhou! X, Mitch! WE, Goldberg! AL. Myostatin/activin pathway
antagonism: molecular basis and therapeutic potentiadt J Biochem Cell
Biol 2013;45(10):2333-234[CrossRef]

delenburg!AU, Meyer!A, Rohner!D, Boyle!J, Hatakeyama!S, Glass!DJ.
fAvoistatin reduces AKUTORC1/p70S6K signaling, inhibiting myoblast dif
(r?t'l’ation and myotube sizeAm J Physiol Cell Phys2f109;296(6):C12
58-C1270[CrossRef]
Acharyya! S, Butchbach! ME, Sahenk!Z, et!al. Dystrophin glycoprotein
complex dysfunction: a regulatory link between muscular dystrophy and
cancer cachexiaCancer CelR005;8(5):421-432CrossRef]
Loumaye!A, de Barsy!M, Nachit!M, et!al. Role of activin A and myostatin
in human cancer cachexial Clin Endocrinol Meta015;100(5):2030-
2038.[CrossRef]
Williams!A, Sun!X, FischerlJE, Hasselgren!PO. The expression of genes in
the ubiquitin-proteasome proteolytic pathway is increased in skeletal
muscle from patients with canceBurgery 1999;126(4):744-749; diseus
sion 749-750[CrossRef]
Gomes de Lima!KV, Maio! R. Nutritional status, systemic inflammation
and prognosis of patients with gastrointestinal canceNutr Hosp
2012;27(3):707-714CrossRef]
Caccialanza!R, Pedrazzoli!'P, Cereda!E, etlal. Nutritional support in cancer
patients: a position paper from the Italian Society of Medical Oncology
(AIOM) and the lItalian Society of Artificial Nutrition and Metabolism
(SINPE) Cancer2016;7(2):131-135CrossRef]
Delgado! DA, Lambert! BS, Boutris! N, et!al. Validation of digital visual
analog scale pain scoring with a traditional paper-based visual analog
scale in adultsJ Am Acad Orthop Surg Glob Res R&l8;2(3):e088.
[CrossRef]
Streiner! DL,Norman! GRlealth Measurement Scales: A Practical Guide to
Their Development and Uséew York: Oxford University Press; 1989.

BALKAN ORL - HNS 31


https://doi.org/10.3389/fnut.2021.603936
https://doi.org/10.1016/j.clnu.2016.07.015
https://doi.org/10.1016/j.ctrv.2009.08.008
https://doi.org/10.3342/ceo.2013.6.3.117
https://doi.org/10.7759/cureus.1418
https://doi.org/10.21873/invivo.12003
https://doi.org/10.1007/s00520-007-0388-7
https://doi.org/10.1016/j.biocel.2013.05.019
https://doi.org/10.1152/ajpcell.00105.2009
https://doi.org/10.1016/j.ccr.2005.10.004
https://doi.org/10.1210/jc.2014-4318
https://doi.org/10.1016/S0039-6060(99)70131-5
https://doi.org/10.3305/nh/2012.27.3.5567
https://doi.org/10.7150/jca.13818
https://doi.org/10.5435/JAAOSGlobal-D-17-00088

