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Background and aim: The primary aim of our study was to evaluate percutaneous

endoscopic gastrostomy (PEG) tube placement depending on body weight and body mass

index in patients undergoing radiotherapy (RT) for head and neck cancer (HNC).

A secondary aim was to evaluate the course of weight change following PEG placement.

Methods: We retrospectively reviewed the medical records of 186 patients with HNC

undergoing radiotherapy (RT) or chemoradiotherapy (CRT) at our institution between

January 2010 and August 2017. Initial weight and nutritional intake were analyzed prior to

RT initiation and then followed throughout treatment until completion. Based on these data,

the indication of PEG placement was determined. Medical records were also reviewed to

analyze PEG-related acute toxicities.

Results: A total of 186 patients met inclusion criteria. Patients were most commonly male

(n=123, 66.1%) with squamous cell carcinoma (n=164, 88.2%). Patients who had dysphagia

prior to treatment initiation as well as patients with a BMI <18.5 kg/m2 needed PEG

placement earlier during the treatment course. Low-grade toxicities related to PEG insertion

were observed in 10.7% patients, with peristomal pain and redness adjacent to the PEG tube

insertion site being most common. High-grade toxicities, such as peritonitis and organ injury,

were found in 4.9% of patients.

Conclusion: Underweight patients and those with preexisting dysphagia should be closely

screened during RT for weight loss and decreased oral intake. For weight loss greater than

4.5% during the treatment of HNC, early PEG-tube placement should be considered. Further

prospective studies are needed to confirm these findings, and delineate a scoring system for

timing of PEG use (prophylactic vs reactive) as well as assess the quality of life in patients

with HNC who receive PEG placement.
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Introduction
Head and neck cancer (HNC) is the sixth most common malignancy worldwide.1,2

HNC is most commonly of squamous differentiation and includes a variety of tumors

located within the oral and nasal cavities, pharynx, lips, tongue, larynx and salivary

glands.3,4 Radiotherapy (RT) or chemoradiotherapy (CRT), administered as primary or

adjuvant treatment, has become an important treatment strategy over the past several

decades for patients with locally advanced disease or those who are unable to undergo

surgical resection.4–6 A major problem seen among patients with HNC is malnutrition,

the prevalence of which is estimated to be around 35–60%. Over the past few years,

Correspondence: Kristin Lang
Department of Radiation Oncology,
University of Heidelberg, Im Neuenheimer
Feld 400, Heidelberg 69120, Germany
Tel +49-6221-56-8202
Fax +49-6221-56-5353
Email Kristin.Lang@med.uni-heidelberg.de

Cancer Management and Research Dovepress
open access to scientific and medical research

Open Access Full Text Article

submit your manuscript | www.dovepress.com Cancer Management and Research 2020:12 127–136 127

http://doi.org/10.2147/CMAR.S218432

DovePress © 2020 Lang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

http://orcid.org/0000-0002-1355-7882
http://orcid.org/0000-0001-5231-9097
http://orcid.org/0000-0001-8463-514X
http://orcid.org/0000-0002-6411-4811
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php


several interventions have been developed to improve the

nutritional status of this cohort and to decrease weight loss

in patients undergoing RT; these include dietary counseling,

nutritional supplements, and the use of a percutaneous endo-

scopic gastrostomy (PEG) tube.7 The tumor location itself

can often cause nutritional complications before treatment

begins, with 5–52% of patients reporting dysphagia before

undergoing CRT or RT.8 In addition, the side effects of RT

and CRT, including esophagitis, mucositis, xerostomia, dys-

phagia, odynophagia, nausea, and fatigue, can contribute to

poor nutritional intake in this cohort.9 PEG tube placement

through a minimally invasive technique is an accepted strat-

egy for enteral feeding,4,10–13 as demonstrated by several

previous studies which showed that PEG tube placement is

effective in preventing weight loss and providing sufficient

nutritional intake to prevent malnutrition. This is a commonly

employed technique because there is no longer a delay

in treatment initiation due to the minimally invasive

technique.12,13 Nevertheless, there remain different opinions

regarding the timing of PEG tube use: prophylactic vs reac-

tive placement has been discussed in a controversial

manner.15,18 Furthermore, not all patients with cancer benefit

from a prophylactic feeding tube. In fact, a number of studies

have shown excellent results without PEG placement.15,18–20

Additionally, a lower quality of life and a higher rate of

complications was observed among patients who completed

RT and received a prophylactic PEG tube placement.14–17 On

the other hand, several studies have indicated that PEG tube

placement is associated with a decrease in treatment-related

weight loss.15,18–20

At our center, physicians decide before treatment

whether PEG tube placement based on the presence of

a number of symptoms such as dysphagia and anorexia,

which could negatively affect the treatment or the

patient’s ability to maintain adequate nutritional intake.

The primary objective of this retrospective study was to

evaluate the period of time between RT initiation and

PEG tube placement. The secondary endpoints were to

analyze body mass index (BMI) and body weight (kilo-

gram (kg)) of patients over the period of RT in an

attempt to better understand any potential impact or

influence on time of PEG insertion, even the impact of

the planning target volume (PTV) on time when PEG

tube was necessary and evaluate the PEG-insertion-

related complications. Gaining additional insight could

help improve clinical decision-making regarding PEG

tube placement, underscoring the rationale for our study.

Patients and Methods
Study Design
A retrospective analysis was conducted using the clinical,

operative and hospital records of patients who received

gastric PEG tube placement either before or during admin-

istration of RT in the Department of Radiation Oncology at

the University Hospital of Heidelberg between January 2010

and August 2017. Ethical approval was obtained prior to

study initiation and procedures were carried out according to

national and institutional ethical standards.

Study Population
Each patient with HNC cancer who underwent PEG tube

placement either before or during RT at our department was

included in this study. Patients receiving either concurrent

chemotherapy or immunotherapy with RTwere also included.

Patients who did not require PEG tube placement were

excluded. The total study population consisted of 186 patients

(Figure 1). All patients were given the opportunity to have

a nutritional consultation at the NCT (Nationales Zentrum für

Tumorerkrankungen) Heidelberg, but these data are not char-

acterized in the present work given a lack of documentation.

Each patient was referred through social services to a nursing

service at the end of treatment, which provided home care

instructions regarding utilization of the PEG tube.

We evaluated patients’ demographic characteristics,

tumor location in head and neck, tumor stage (TNM), reason

for PEG tube placement and complications related to PEG

tube placement.

Regarding patient’s nutritional status, the BMI [weight

(kg)/height squared (m2)] and body weight in kilogram

(kg) were analyzed at three different times: a) at the start

of RT, b) at the day of PEG tube placement and c) at the

end of therapy. For statistical analysis we categorized all

patients into the following three groups based on their

initial BMI score (kg/m2):

group 1:<18.5 kg/m2

group 2: 18.5–24.9 kg/m2

group 3: ≥25.0 kg/m2

Patient Characteristics
A total of 186 patients met inclusion criteria, with 123 patients

(66.1%) being male and 63 patients (33.9%) female.

Histologically, 164 patients (88.2%) had squamous cell carci-

noma, 2 patients (1.1%) had adenocarcinoma, 6 patients

(3.2%) had adenoid cystic carcinoma and 14 patients (3.2%)

had other histologies. In terms of staging, 68.8% had locally
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advanced disease (T3-4) and 76.9% were node-positive (N+).

Four patients (2.2%) presented with distant metastases.

Detailed patient and tumor characteristics are shown

in Table 1.

Nutritional Status
The development of body weight and BMI for patients who

received PEG insertion during RT is shown in Figure 2.

Median time to PEG insertion in group 1 was 15 days,

group 2 18 days and in group 3, 26 days. Table 3 shows

changes in body weight and BMI in patients who received

PEG insertion before RT. Weight loss is expressed as

a percentage decrease from baseline and is displayed in

association with the median number of days until PEG was

placed during RT. Table 2 illustrates weight loss from time of

RT initiation to PEG tube placment for the entire cohort.

Figure 2 illustrates weight loss according to the three BMI

groups as well as the elapsed days until PEG tube placement.

Data Collection and Treatment Toxicity
Patient records were reviewed to collect nutritional status

information prior to radiation treatment, during treatment,

and after treatment completion. Beyond general demo-

graphic characteristics, body weight, BMI, oral intake

and patient-reported dysphagia and treatment-related toxi-

cities were specifically examined.

Acute treatment-related toxicity was evaluated accord-

ing to the Common Terminology Criteria for Adverse

Events (CTCAE) criteria (version 4.03, US Department

of Health and Human Services, Washington, DC, USA).

Symptoms of grades 1 and 2 according to CTCAE were

referred to as low-grade and grades 3 and 4 as high-grade

toxicities. All patients were seen by a doctor once a week

to detect side effects. Adverse events which led to PEG-

insertion (RT related complications) like mucositis, dys-

phagia and esophageal stenosis were monitored. Following

PEG-tube placement, patients were required to recover in

the hospital. Therefore, the medical record was reviewed

to analyze PEG-related toxicity, including skin toxicity

(redness, dryness, pus), pain, infection, or anemia.

Statistical Analysis
Statistical analysis was conducted using IBM SPSS software

version 24. The results are presented as mean and percentage.

PEG-free interval (PFI) for the whole cohort, for patients

with lower BMI (<18.5 kg/m2), preexisting dysphagia and

higher treated RT doses (total doses ≥66Gy) was calculated
by Kaplan-Meier estimates. The observed time was defined

as the time from treatment initiation to PEG-insertion.

Univariate analysis was conducted using logistic regres-

sion analysis. As this is a retrospective analysis, p-values are of

a descriptive nature. A descriptive p-value ≤0.05 was consid-

ered statistically significant. Variables that were tested for

significancewere selected for amultivariate logistic regression

model. Variables that were not significant in univariate analy-

sis, but were deemed to have clinical significance based on

literature were also included in the multivariate model (BMI

groups and body weight). Subgroups were compared using the

log rank test. Odds ratios were accompanied with 95% con-

fidence intervals. For comparison between groups, the chi-

squared and Student’s t-tests were performed for categorical

and continuous variables, respectively.

Ethics
This study was performed following institutional guidelines

and the Declaration of Helsinki of 1975 in its most recent

version. Ethical approval for the study was given from the

local ethics committee at University Hospital Heidelberg.

All patients
n=186

PEG tube placed 
before RT

n=26 

PEG tube placed 
during RT

n=160 

PEG tube removal not possible n= 8

PEG tube removal possible n= 18

PEG tube removal possible n= 157

PEG tube removal not possible n= 3

Figure 1 Schematic representation of patient subgroups in the present study.

Abbreviations: RT, radiotherapy; PEG, percutaneous endoscopic gastrostomy.

Dovepress Lang et al

Cancer Management and Research 2020:12 submit your manuscript | www.dovepress.com

DovePress
129

http://www.dovepress.com
http://www.dovepress.com


As the data were analyzed retrospectively and anonymously

and treatment of patients was not affected by this study, no

written informed consent from each individual patient was

necessary according to institutional standards and the local

ethics committee decision.

Results
RT Planning Characteristics
For planning purposes, a computed tomography (CT) with

a maximum slice thickness of 3mm was performed for each

patient. Contrast-enhanced images were obtained when not

clinically contra-indicated. Individual head fixation includ-

ing neck and shoulders was achieved by the use of

a thermoplastic mask fitted for each patient. Target volume

definition was defined according to ICRU guidelines. Total

dose was prescribed with regard to tumor location, staging

and treatment intent, whether curative or palliative. RT was

administered to 149 patients (80.1%) as primary treatment

and to 37 patients (19.9%) in adjuvantly following surgical

resection. In total, 74.7% (n=139) of patients received con-

comitant systemic therapy: 55.9% (n=104) received che-

motherapy and 18.8% (n=35) received immunotherapy.

Patients were treated with either three-dimensional confor-

mal RT (3D-CRT) (n=3, 1.6%), intensity-modulated RT

(IMRT) (n=162, 87.1%, VMAT 53.1%, TomoTherapy®

34%), combined therapy with IMRT and carbon-ions (C12)

(n=17, 9.1%) or protons alone (n=3, 1.6%). Radiation was

delivered in two phases: a primary phase encompassing all

sites of disease and respective clinical margins and a boost

phase encompassing gross disease with a small clinical mar-

gin. The median primary phase dose was 56Gy (range, 23–

72Gy), administered using a median of 1.8Gy/fraction

(range, 1.8–3.0Gy/fraction). The boost was given either

simultaneously or after completing the primary phase, with

a median dose of 2.2Gy/fraction (range, 1.0–3.3Gy/fraction)

to a median total dose of 70Gy (range, 48–82Gy). Treatment

was most commonly delivered in five fractions per week for

photon treatment and 5–6 fractions per week for particle

therapy. A total of 183 patients (98.4%) completed RT as

planned; 3 patients aborted treatment because of a fulminant

gastrointestinal infection unrelated to treatment. The median

PTV during the primary course was 771mL (range, 51–

1843mL), and 158mL (range, 1.0–3.3mL) during the boost-

phase. Detailed treatment characteristics are shown in

Table 4.

Clinical Factors Affecting Timing of

PEG-Placement
The median age at the time of PEG tube placement was 67

years (range, 21–88years). The indication for the 26 patients

Table 1 Patient Characteristics

Characteristics All Patients

n %

No. of patients 186 100

Age at PEG placement

Median (years) 67

Range (years) 21–88

Sex

Male 123 66.1

Female 63 33.9

Histology

SCC 164 88.2

Adenocarcinoma 2 1.1

Adenoid cystic carcinoma (ACC) 6 3.2

Others 14 7.5

Primary tumor locations

Oral cavity 71 38.2

Hypopharynx 30 16.1

Glottis region 20 10.8

Oropharynx 15 8.1

Larynx 12 6.5

Paranasal sinus 4 2.2

Nasopharynx 4 2.2

Thyroid gland 2 1.1

Lung 1 0.54

Carcinoma of unknown primary (CUP) 6 3.2

TNM stage

T1 15 8.1

T2 37 19.9

T3 55 29.6

T4 73 39.2

Tx 6 3.2

N0 43 23.1

N+ 143 76.9

M0 153 82.3

M1 4 2.2

Mx 29 15.5

Table 2 Weight Loss from Time of RT Initiation to PEG Tube

Placement for the Entire Cohort

Weight Loss (%) n (%)

≤0% 47 (25.3)

≤5% 69 (37.1)

>5–10% 42 (22.6)

>10% 14 (7.5)
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who received PEG insertion before RT treatment was pro-

nounced dysphagia and resulting weight loss. The median

age at the time of PEG tube placement was 67 years (range,

21–88years). The indication for the 26 patients who

received PEG insertion before RT treatment was pro-

nounced dysphagia and resulting weight loss. Forty-seven

patients (25.3%) had problems with progressive dysphagia

during RT in which pain prevented adequate oral intake,

necessitating PEG tube placement. After PEG insertion

eight patients of these 47 had a stable weight (± 0kg) at

the end of RT; the remaining patients lost between one to

six kilograms until the end of RT: −1kg in 10 patients, −2kg

in 7 patients, −3kg in 3 patients, −1kg in 1 patient, −5kg in

3 patients, −6kg in 3 patients. The other eleven patients

retained their body weight (within 1 to 5 kg) after PEG

insertion until treatment completion.

0

10

20

30

BMI at

start of RT
BMI at

time of

PEG

insertion

BMI at end

of RT

BMI at start of RT
BMI at time of PEG

insertion
BMI at end of RT

Group 1 17.9 18 17.4

Group 2 22.2 22 21.6

Group 3 27.6 27 26.4

0

20

40

60

80

100

Weight (kg) at start of RT

Weight (kg) at time of PEG insertion

Weight (kg) at end of RT

Weight (kg) at start of

RT

Weight (kg) at time of

PEG insertion

Weight (kg) at end of

RT

Group 1 49.5 47.5 49

Group 2 66.5 64 65

Group 3 83 80.5 80

Figure 2 BMI and body weight development according to group among the 160 patients who received PEG placement prior to RT or at the end of RT. BMI and weight

development in the three groups: before RT (Group 1 BMI/weight range 12.4–18.4/33kg–63kg; Group 2 BMI/weight range 12–18/33kg-63kg; Group 3 BMI/weight range

12.6–20.1/34kg–64kg), at time of PEG insertion (Group 1 BMI/weight range 18.5–25.0/48kg–85kg; Group 2 BMI/weight range 18–25/45kg–84kg; Group 3 BMI/weight range

16.4–25.6/47kg–81kg) and after completion of RT (Group 1 BMI/weight range 25–36.8/64kg-112kg; Group 2 BMI/weight range 25–37/58kg–;105kg; Group 3 BMI/weight

range 20.9–34.0/59kg–110kg). Right table shows Synopsis of the three groups for median time of PEG insertion after treatment start.

Table 3 BMI and Body Weight (Ranges) Development by Group Among the 26 Patients Who Received PEG Placement During RT

Weight Initial (kg) BMI Initial Weight (kg) End of Treatment BMI End of Treatment

Group 1 57 (43–63) 18.1 (13.8–18.4) 54 (47–64) 17.9 (15.2–20.1)

Group 2 67 (53–77) 21.8 (19.8–24.9) 67 (51–76) 21.8 (19.4–24.2)

Group 3 83.5 (67–106) 27.8 (25.6–35.0) 83.5 (67–99) 27.6 (27.8–32.7)

Dovepress Lang et al

Cancer Management and Research 2020:12 submit your manuscript | www.dovepress.com

DovePress
131

http://www.dovepress.com
http://www.dovepress.com


From the cohort as a whole, 69 patients (37.1%) gained

between 1% and <5% in body weight, 42 patients (22.6%)

gained between 5% and 10% in body weight, and 14 patients

(7.5%) lost >10% of their initial body weight. In comparing

the cohort based on PEG placement either before or during

treatment, there was no significant difference in median loss

of body weight among the two groups.

The median time to PEG-placement in patients with pre-

existing dysphagia was 6 days, whereas time to PEG-

placement was 23 days among patients without preexisting

dysphagia.

Univariable and Multivariable Analyses
Univariable and multivariable Cox regression models were

used to examine the effect of radiotherapy on earlier PEG-

placement time for all BMI groups. Kaplan Meier esti-

mates for the cohort showed a median PEG-free-interval

(PFI) from the start of RT to PEG insertion of 20.5 days.

Severely underweight patients (<18.5 kg/m2) were found

to have a significantly earlier time to PEG insertion than

normal or overweight patients (p=0.030). Similarly,

patients with dysphagia before treatment (p<0.001) as

well as those requiring RT doses >66Gy (p=0.021) were

found to have significantly earlier PEG insertion. Results

of univariable and multivariable cox regression models are

summarized in Table 5 and Figure 3.

RT-Related Toxicity
Forty-seven patients (25.3%) reported dysphagia before

treatment initiation: grade 1 and 2 (low-grade) in 36 patients

(76.6%) and grade 3 and 4 (high-grade) in 11 patients (5.9%).

The most common acute RT-related complication that led

to PEG insertion was mucositis (83 patients (44.4%): low

grade in 21 patients (11.2%) and high grade in 62 patients

(33.2%)). RT-related toxicity including dysphagia and esopha-

gitis was detected in 100 patients (53.5%), low grade in 46

patients (24.6%) and high grade in 54 patients (28.9%). During

RT, three patients (1.6%) developed esophageal stenosis.

PEG-Related Toxicity
A total of 160 patients (69%) underwent endoscopic PEG

tube placement, while the remaining 26 patients (14%)

underwent surgical intervention for placement. Acute toxi-

cities associated with minor complications after PEG tube

placement were detected in 20 patients (10.7%) and included

tube dislodgement, tube clogging, wound infection, and peri-

Table 4 Treatment Characteristics

Characteristics All Patients

n %

No. of patients 186 00

RT setting

Definitive 149 80.1

Adjuvant 37 19.9

RT-technique

IMRT 163 87.6

3D-CRT 3 1.6

IMRT + Carbon-Ions 17 9.1

Protons 3 1.6

Concomitant therapy

Chemotherapy 98 52.7

Immunotherapy 32 47.3

Neck irradiation

Ipsilateral neck 57 30.6

Bilateral neck 102 54.8

Radiotherapy dose (Gy)

Main course

median cumulative dose (range) 56.0 (48.0–72)

median dose per fraction (range) 1.8 (1.8–3.0)

Boost

median cumulative dose (range) 70.0 (48–92)

median dose per fraction (range) 2.1 (2.1–3.0)

PTV (mL)

Main course

Median 771

Range 51–1843

Q1–Q3 595–1007

Boost

Median 158

Range 26–1359

Q1–Q3 108–265

Table 5 Univariable and Multivariable Cox Regression Models

for Earlier PEG Insertion Time

Parameter p value CI 95%

Age <60 years vs ≥60 years 0.578 0.797–1.502

Gender male vs female 0.591 0.673–1.253

BMI group 1 vs group 2/3 0.030 1.098–6.211

T stage T1/2 vs T3/4 0.110 0.567–1.060

N stage N0 vs N+ 0.461 0.624–1.239

Dysphagia symptoms at diagnosis CTCAE

grade ≥3

<0.001 4.515–9.858

Concomitant therapy 0.273 0.863–1.685

Cumulative RT-dose <60Gy vs ≥60Gy 0.021 0.514–0.948

PTV size <800mL vs ≥800mL 0.480 0.830–1.484
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stomal wound leakage. Eight patients (4.3%) developed

high-grade complications with laparotomy, including perito-

nitis in five patients (2.7%) and organ perforation (intestinal)

in three patients (1.6%).

In follow-up, the median duration of the PEG tube

remaining in-situ was 8.7 months (range, 3.2–13.7 months).

As a result of pharyngeal stenosis in follow-up examinations,

PEG tube removal was not possible in 11 patients (5.9%). Of

these, 8 patients had preexisting dysphagia, while 3 patients

developed dysphagia during RT (Figure 1).

Discussion
RT or CRT for head-and-neck cancers can cause severe

mucositis, intolerable pain, swallowing dysfunction, and

dysphagia, often resulting in significant malnutrition.

Consequence of these complications include weight loss

due to reduced food intake. The European Society for

Clinical Nutrition and Metabolism (ESPEN) guidelines

have identified that malnutrition during the treatment of

cancers decreases the quality and activity of daily life,

increases side effects, and decreases response to treatment

interventions.28,33 PEG tubes have been used to provide

nutritional support and decrease the incidence of malnutri-

tion during RT.12,21–26,28

This retrospective study demonstrated that patients with

an initial low BMI (<18.5kg/m2) and patients with preexist-

ing tumor-associated dysphagia were significantly more

likely to receive earlier PEG placement. In total, 25.3% of

patients developed dysphagia before the start of RT and

underwent earlier PEG tube placement (after 6.0 days of

Figure 3 Kaplan-Meier estimates for PEG-free interval (PFI). (A) median time for all patients to PEG placement was 20.5 days (B) significantly earlier time of PEG insertion

in patients with BMI <18.5kg/m2 (p=0.030, CI 1.098–6.211); (C) significantly earlier time of PEG insertion in patients with dysphagia CTCAE ≥grade 3 at baseline (p<0.001,

CI 4.515–9.858); (D) significantly earlier time of PEG insertion in patients with requiring cumulative RT-doses ≥66Gy (p=0.021, CI 0.514–0.984).

Abbreviations: PEG, percutaneous endoscopic gastrostomy; PFI, PEG-free interval.
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RT), when compared to patients not reporting this symptom.

RT-related toxicities including dysphagia and esophagitis

were detected in 100 patients (53.5%). Worldwide, some

centers avoid PEG tube placement unless patients show

signs of weight loss or swallowing disability, while other

centers prophylactically place them before treatment initia-

tion. There are no internationally accepted standard methods

for assessing the nutritional status of oncologic patients to

assess the value of a prophylactic PEG tube use.12,21–26,30

In 1999, Morrison and Hark published a grading sys-

tem for weight loss within the first week, describing

weight loss of 1–2% as significant and >2% weight loss

as a severe side effect of therapy. A weight loss of >5%

from baseline in the first month after the start of therapy

could lead to severe consequences.27 Weight loss is

a nutritional indicator that reflects reduced intake or nutri-

tional discrepancy. Indeed, the indication among the 26

patients who received PEG insertion prior to treatment

initiation was pronounced dysphagia resulting in weight

loss. In the present study, the results of our analysis on

timing of PEG tube placement showed that obese patients

had a median weight loss of 2.5% and received a PEG tube

within 26 days. Those patients who were underweight with

BMIs <18.5kg/m2 had a median weight loss of 2.0%,

followed by PEG tube placement after a median of 15

days. Based on the published data by Morrison and

Hark,27 patients in our study collectively underwent PEG

tube placement when there was a significant weight loss

(1-2%). These results imply that patients with HNC are

generally identified as a group that may require assistance

through caloric supplementation via PEG placement. The

literature lacks studies correlating target volume size

(PTV) with the timing of PEG tube placement. The idea

that a larger PTV leads to earlier PEG tube placement was

not confirmed in our analysis (p=0.480). Similar to our

data, Takahasi et al showed that PEG tube placement

constituted a practicable nutritional intervention with

quite a few benefits, such as effective reduction of treat-

ment-related weight loss with stable weight at the end of

RT: median weight at PEG tube placement was 67.4 vs

67.3 kg at the end of RT.34 These data underscore the

importance of monitoring the nutritional status of HNC

patients, indicating that timing is important as well.

Several previous studies in the literature have

described that PEG tube insertion is a well-tolerated pro-

cedure with minimal morbidity and mortality, allowing

a good nutritional support in patients who are unable to

safely tolerate oral intake.29–31 The literature reports that

about 13–40% of patients receiving PEG tube placement

experience minor complications such as maceration due to

leakage of gastric contents around the tube and peristomal

pain.30,31 Serious complications requiring further interven-

tion have been reported in 0.4–4.4% of the procedures and

include peristomal leakage with peritonitis, necrotizing

fasciitis of the anterior abdominal wall, gastric bleeding,

injury to internal organs, tumor seeding at the PEG site,

and death.29–31 These results are comparable with our

findings, with low-grade toxicity found in 10.7% of

patients, due to peristomal pain and erythema adjacent to

the PEG tube insertion site, and high-grade toxicity

observed in 4.9% of patients due to peritonitis and organ

injury.

Despite the improvement in maintaining nutritional

intake, the literature also reports several negative aspects

of PEG tube placement when performed as a prophylactic

measure, such as more severe and long-standing dysphagia

caused by muscle disuse and atrophy as well as PEG-

associated complications.32 These findings are similar to

those presented in the present study, wherein we observed

that PEG tube removal was not possible in 11 patients

because of severe dysphagia caused by pharyngeal fibro-

sis/stenosis. Of these, 8 patients had preexisting dysphagia

and needed PEG insertion before the start of RT, while 3

patients developed dysphagia during RT and needed the

PEG insertion later. Therefore, the early identification of

patients who could benefit from PEG tube insertion is

a critical aspect that should be routinely considered.

Limitations of this study include its retrospective nat-

ure and the lack of subjective data to measure patient

quality of life. Selection bias could also be at play, because

receiving a PEG tube was based on the clinical decision

making and subject to the patient’s consent; compliant and

better informed patients would be more prone to receiving

PEG tube placement, which could have affected the results

of this study. Therefore, a prospective follow-up study is

needed to confirm the findings presented herein.

Additionally, prospective studies could be used to develop

a prognostic scoring system for patients with HNC based

on the results obtained in the present analysis.

Conclusion
Patients with preexisting dysphagia or who are initially

underweight should be closely screened during RT for

weight loss and oral intake. For a weight loss of more

than 4.5% during the HNC treatment, early PEG-

placement should be considered in an attempt to maintain
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adequate nutrition to improve treatment tolerance and

reducing side effects. Further prospective studies could

be used to delineate a scoring system for prophylactic vs

reactive PEG placement and assess the quality of life in

patients with HNC receiving PEG placement.
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