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Abstract
Aerodigestive cancer, like esophageal cancer or head 
and neck cancer, is well known to have a poor progno-
sis. It is often diagnosed in the late stages, with dys-
phagia being the major symptom. Insufficient nutrition 
and lack of stimulation of the intestinal mucosa may 
worsen immune compromise due to toxic side effects. 
A poor nutritional status is a significant prognostic 
factor for increased mortality. Therefore, it is most 
important to optimize enteral nutrition in patients with 
aerodigestive cancer before and during treatment, as 
well as during palliative treatment. Percutaneous endo-
scopic gastrostomy (PEG) may be useful for nutritional 
support. However, PEG tube placement is limited by 
digestive tract stenosis and is an invasive endoscopic 
procedure with a risk of complications. There are three 
PEG techniques. The pull/push and introducer meth-
ods have been established as standard techniques for 
PEG tube placement. The modified introducer method, 
namely the direct method, allows for direct placement 
of a larger button-bumper-type catheter device. PEG 
tube placement using the introducer method or the 
direct method may be a much safer alternative than 
the pull/push method. PEG may be recommended in 
patients with aerodigestive cancer because of the im-

proved complication rate. 

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: Aerodigestive cancer is well known to have a poor 
prognosis and is often diagnosed in the late stages with 
dysphagia. Insufficient nutrition and lack of stimulation of 
the intestinal mucosa may worsen immune compromise. 
Therefore, it is most important to optimize enteral nutrition 
before and during treatment, as well as during palliative 
treatment. Percutaneous endoscopic gastrostomy (PEG) 
may be useful for nutritional support. PEG tube placement 
using the introducer method or the direct method may be 
a much safer alternative than the pull/push method. PEG 
may be recommended in patients with aerodigestive can-
cer because of the improved complication rate.
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INTRODUCTION
Tumors of  the esophagus and gastroesophageal junc-
tion or head and neck are some of  the most malignant 
cancers with high mortality rates because many patients 
are diagnosed in the advanced stages[1]. Dysphagia, or 
difficulty swallowing, is one of  the most distressing and 
debilitating symptoms. Dysphagia leads to nutritional 
compromise and deterioration of  quality of  life[2,3]. 
When the esophageal lumen becomes stenotic to less 
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than 14 mm in diameter, dysphagia generally develops. 
It first becomes difficult to swallow solid food. Next, it 
becomes difficult to swallow semisolid food. Finally, flu-
ids and even saliva are difficult to swallow[4]. Patients de-
velop anorexia and significant weight loss secondary to 
the tumor effects and may present with varying degrees 
of  malnutrition. A poor nutritional status is a significant 
prognostic factor for increased mortality[5]. 

Selection of  therapy for aerodigestive cancer is de-
pendent upon the tumor stage, location and histologi-
cal type, and the physician’s experience and preference. 
Therapeutic options include surgical resection of  the pri-
mary tumor, chemotherapy and radiotherapy. Therapies 
are sometimes combined, such as chemotherapy plus 
surgery or chemotherapy and radiotherapy plus surgery. 
Many of  these patients find that their initial dysphagia 
worsens during this treatment because of  side effects 
such as esophagitis and oral mucositis. Moreover, insuf-
ficient nutrition and lack of  stimulation of  the intestinal 
mucosa may worsen immune compromise due to toxic 
side effects[6]. During these periods, it is most important 
to optimize enteral nutrition. Early enteral nutrition 
reduces the incidence of  life-threatening surgical com-
plications in patients who undergo esophagectomy or 
esophagogastrectomy for esophageal carcinoma[7-11]. Nu-
trition is administered through a transnasal feeding tube 
for short-term feeding when oral intake is not possible. 
When chemotherapy and/or radiotherapy are intended 
to be curative, they frequently compromise oral intake 
for a long period of  time. Nasogastric tubes are easy to 
place but they are poorly tolerated for prolonged periods 
of  feeding. Percutaneous endoscopic gastrostomy (PEG) 
may be one of  the best options for nutritional support.

A majority of  patients are destined to receive pallia-
tion only, which is associated with a severely impaired 
health-related quality of  life. These patients require pal-
liative treatment, including brachytherapy, chemotherapy 
and endoscopic palliation techniques, such as esophageal 
dilatation, intraluminal stents and laser therapy, to relieve 
progressive dysphagia[12,13]. The two most commonly 
used strategies for improving swallowing are stent inser-
tion and radiation, including intraluminal brachytherapy. 
They allow for an almost normal oral intake. Unfortu-
nately, some patients develop restenosis symptoms after 
palliative therapy and some develop severe treatment-
related side effects such as mucositis from radiation 
therapy. Stent insertion is difficult in some patients with 
proximal esophageal cancers or head and neck cancers. 
For these patients, PEG or nasal tubes may be the best 
options for nutritional support.

PEG PROCEDURE
There are three PEG tube insertion methods. The pull/
push and introducer methods have been established 
as standard techniques for PEG tube placement. In 
the pull/push method, the feeding tube is introduced 
through the mouth. In the introducer method, balloon-

type catheter feeding tubes can be inserted directly into 
the stomach through the abdominal wall. The third 
method is the modified introducer method (i.e., direct 
method). The direct method allows for direct placement 
of  a larger button-bumper-type catheter device. Use of  
the direct method is spreading in Japan, but it is not yet 
used worldwide[14]. Each method has advantages and dis-
advantages. 

Pull/push method
The pull/push PEG technique is based on the stan-
dard Ponsky technique in which a guidewire is inserted 
through the abdominal wall under endoscopic guidance, 
grasped by a snare through a port on the endoscope, and 
subsequently advanced in a retrograde manner through 
the patient’s mouth. The remaining end exits the patient 
through the anterior abdominal wall. A 20-French Ross 
Flexiflo Inverta-PEG tube (Abbott Laboratories, Co-
lumbus, OH) is then secured to the transoral end of  the 
patient’s mouth and abdominal wall by pulling the extra-
abdominal end of  the wire to advance the gastrostomy 
tube[15].

Introducer method
The introducer PEG technique is based on the Russell 
introducer method of  PEG placement. After the endo-
scope is inserted and the PEG site is marked, four T-fas-
teners are placed before gastrostomy tube insertion to 
secure the stomach to the anterior abdominal wall. This 
prevents gastric wall displacement while inserting the 
gastrostomy tube. Using the Seldinger technique, a short 
guidewire is then passed transabdominally under endo-
scope visualization. Serial dilators are passed over the 
guidewire to create a stoma tract; the endoscope remains 
in place for visualization and verification of  gastrostomy 
tube placement. An 18-French Ross Flexiflo gastrostomy 
tube (Abbott Laboratories) is then inserted or pushed 
over the guidewire, directly through the anterior abdomi-
nal wall[16].

Direct method
The direct method is a modified version of  the introduc-
er method (Direct Ideal PEG kit; Olympus Corp., To-
kyo, Japan). After the stomach is secured to the anterior 
abdominal wall, the skin incision is dilated by passing a 
dilator percutaneously into the stomach over the guide-
wire as the same as introducer method. After the dilator 
is removed, a 24-French PEG tube is inserted using an 
obturator[14] (Figure 1).

OUTCOMES OF PEG
PEG in patients with aerodigestive cancer
PEG tube feeding is the preferred method with which to 
provide long-term tube feeding and its use is currently 
widespread. Many studies have examined the useful-
ness of  PEG for aerodigestive cancer. A PEG tube was 
inserted in patients with oral intake difficulties for the 
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purpose of  nutrition support in all stages and locations, 
including patients who had undergone chemotherapy 
and chemoradiation therapy with curative intent[17-22]. 
Chemotherapy or chemoradiation therapy is frequently 
associated with mucositis, dysphagia, loss of  taste and 
anorexia. Chemotherapy, chemoradiation therapy and 
hyperfractionated radiation therapy are usually associ-
ated with even more severe treatment-related side effects 
and greater impairment of  swallowing function. These 
treatments are long-term. Therefore, during these peri-
ods, PEG tube insertion may be one of  the best options 
for nutritional support if  the complication and mortal-
ity rates of  PEG are low. Nasogastric tubes are easy to 
place but they are poorly tolerated for prolonged periods 
of  feeding because they are associated with frequent 
ulceration, esophageal reflux and general discomfort. 
PEG tubes are better tolerated but they must be used se-
lectively in patients who can be predicted to have a long-
term need for nutritional support[23]. 

There are more reports of  patients with head and 

neck cancer than patients with esophageal cancer. One 
of  the reasons is that in the operation planned in esoph-
ageal cancer patients, PEG may limit the reconstruction 
of  the stomach after esophagectomy because of  the 
adhesion of  the stomach and the abdominal wall, or the 
possibility of  the injury for the right gastroepiploic ar-
tery which is needed in the reconstruction of  the stom-
ach[17]. Another reason for this is that stent insertion and 
brachytherapy are the first-choice palliative treatments 
in patients with middle and low esophageal cancers in 
many institutions. In terms of  nutritional support, the 
most important factor is maintenance of  oral food in-
take, which should stabilize or even improve quality of  
life. Dysphagia improves more rapidly after stent place-
ment[12,13] and long-term relief  of  dysphagia is better 
after brachytherapy[24,25]. Therefore, stent placement may 
be reserved for esophageal cancer patients with severe 
dysphagia in combination with a short life expectancy 
who need more rapid relief  of  dysphagia and for pa-
tients with persistent or recurrent tumor growth after 
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Figure 1  Direct method. A: The transilluminated area on the abdominal wall was pushed with a finger; B, C: The stomach was punctured using a double-lumen gastropexy 
device; D: A needle with an outer plastic sheath (18-French) was introduced into the stomach under endoscopic control;  E: The needle was removed and the guidewire was 
replaced; F, G: The skin incision was dilated by passing a dilator percutaneously into the stomach over the guidewire under endoscopic visualization; H: After the dilator was 
removed, a 24-French percutaneous endoscopic gastrostomy tube using an obturator was inserted over the guidewire; I: The tube was fixed to the abdominal wall.

Direct method
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brachytherapy[12,13]. When these modalities are technically 
not possible, nutritional support with a nasoenteric feed-
ing tube or PEG tube should be considered to maintain 
adequate calorie intake. Grilo et al[22] suggest that PEG 
should be considered as a nutritional support method in 
patients with upper esophageal cancer that is unsuitable 
for esophageal stenting. For patients who suffer from 
restenosis symptoms after palliative therapy or who have 
proximal esophageal cancers or head and neck cancer, 
PEG may be one of  the best options for nutritional sup-
port. 

Thus, depending on the treatment, disease and the 
degree of  stenosis, the following situations are indica-
tions for PEG. First, in aerodigestive cancer patients un-
dergoing chemotherapy or chemoradiation therapy who 
are suffering from dysphagia, PEG is the first choice. 
Stenosis, even if  not severe, and if  lesions are located in 
the upper esophagus or head and neck, is an indication 
for PEG because difficult long-term oral intake is ex-
pected due to mucositis and esophagitis during the treat-
ment. Next, in the operation planned for head and neck 
cancer patients, PEG is indicated because the stomach 
is not used for reconstruction. Lastly, in palliative treat-
ment, patients with lesions of  the upper esophagus or 
head and neck with the difficulty of  a stent are indica-
tions for PEG. In addition, PEG will be indicated in 
patients in whom stenosis is severe even after palliative 
radiation therapy or a stent (Figure 2). 

However, studies on this topic have weaknesses typical 
to retrospective studies. Nugent et al[26] and Locher et al[27] 
reported that there is insufficient evidence to determine 
the optimal method of  enteral feeding for patients with 
head and neck cancer receiving radiotherapy and/or 
chemoradiotherapy. Larger studies of  enteral feeding in 
patients with esophageal cancer are needed.

COMPLICATIONS
PEG tube placement is an invasive endoscopic proce-

dure with a risk of  complications. Minor complications 
resulting from PEG tube placement include cellulitis, 
ileus, peristomal leakage, extrusion, tube obstruction and 
gastric wall hematoma formation. Major complications 
include peritonitis, hemorrhage, airway aspiration, peris-
tomal wound infection, buried bumper syndrome, tumor 
implantation and gastrocolic fistula[28,29] (Table 1).

The major complications of  the standard pull/push 
method, which requires an esophageal lumen sufficient to 
pass a standard endoscope[30], include peristomal wound 
infections, presumably resulting from contamination of  
the gastrostomy catheter as it passes through the oral 
cavity[14,31], and tumor implantation at the PEG site[28,32] 

which are specific for pull/push method in the aerodiges-
tive cancer patients. In the literature on patients with can-
cer, the overall complication and mortality rates of  the 
pull/push method in patients with head and neck cancer 
are 10.9%-42.0% and 0%-5%, respectively[15,17,18,20-22,33-36]. 

An overall complication rate of  0%-11% and mortal-
ity rate of  0% have been reported with the introducer 
method[15,16,37,38] compared with the pull/push method 
in patients with aerodigestive cancer. In the pull/push 
method, one reason for the high complication rate may 
be that it is necessary to dilate the lumen before treat-
ment when the stenosis caused by the tumor is severe. In 
many aerodigestive cancer patients, PEG tube placement 
by pull/push method can be limited by digestive tract 
stenosis. PEG tube placement using an introducer is the 
safest alternative in this group of  patients but use of  the 
available devices is difficult to implement. 

In the past, the introducer technique was technically 
more demanding and associated with a lower success 
rate. This problem was solved by the use of  T-fasteners 
to secure the anterior stomach to the abdominal wall[39,40]. 
Therefore, recent data on the introducer method using 
T-fasteners show low complication rates of  less than 11% 
and no mortality[38,41-45]. However, Dyck’s study shows that 
severe short-term complications may occur in patients 
with esophageal or head and neck tumors after place-
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Table 1  Comparison of the advantages and disadvantages of the pull, introducer and direct percutaneous endoscopic gastrostomy 
placement methods

Advantages Disadvantages

Pull method Bumper type device inside stomach prevents misplacement of 
catheter

Large-bore catheters can be used immediately after placement

Catheter may be contaminated during passage through mouth/
esophagus → Increased risk of wound infection and tumor implan-

tation
Endoscope must be inserted twice to confirm correct placement

Introducer method Adherence to aseptic technique guarantees low risk of wound 
infection

Endoscope must be inserted only once

Risk of bleeding and incorrect puncture with large trocar
Only small-lumen catheters can be used immediately after place-

ment
Catheter size must be increased step by step

High probability of catheter misplacement (if using balloon type)
Direct PEG Kit Adherence to aseptic technique guarantees low risk of wound 

infection
Endoscope must be inserted only once

Small puncture needle and blunt dilator → small wound
One-step insertion of bumper type device

Large-bore catheters can be used immediately after placement

Risk of bleeding

PEG: Percutaneous endoscopic gastrostomy.
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ment of  the introducer PEG tube with T-fasteners, lead-
ing to urgent surgical intervention and even death in a 
substantial number of  patients[20]. Why the complication 
and mortality rates were high in Dyck’s study is unclear. 
Selection bias may be one reason. Van Dyck et al[20] re-
ported that better follow-up of  PEG tube daily care 
might be necessary. In almost all studies, the complica-
tion and mortality rates were low. Larger studies on the 
introducer method in patients with esophageal cancer 
are needed.

One disadvantage of  the introducer method is that 
only small diameter balloon-type catheters are available 
and the requirement for frequent catheter changes when 
long-term tube feeding is needed[42,43]. The modifica-
tion of  the PEG device using the introducer technique 
is improved in this respect. It allows for the use of  a 
larger-caliber tube with low complication rates and no 
procedure-related mortality. The direct method reduces 
the incidence of  catheter changes compared with the 
20-French catheter in the standard pull/push method. 
It is also feasible, safe and efficient in outpatients with 
obstructive head and neck cancer. However, procedure-
related severe bleeding associated with the direct method 
has been reported[46]. 

TIMING OF PEG TUBE PLACEMENT
Cady[47] reported that patients who require therapeutic 

PEG tube placement in response to significant weight 
loss during treatment suffer greater morbidity than pa-
tients who receive PEG tubes prophylactically. Patients 
who have a PEG tube at treatment initiation experience 
less overall weight loss and fewer hospitalizations and 
toxicity-related treatment interruptions. However, Lo-
cher et al[27] reported that systematic evidence assessing 
both the benefits and harm associated with prophylactic 
PEG tube placement in patients undergoing treatment 
for head and neck cancer is weak and the benefits and 
potential for harm have not been established.

CONCLUSION
An optimal supportive treatment for aerodigestive carci-
noma is not yet available. PEG has many advantages for 
aerodigestive cancer, although there is insufficient evi-
dence to determine the optimal method of  enteral feed-
ing. Enteral nutrition by the introducer method or the 
direct method must be studied with an emphasis on the 
long-term effectiveness and safety of  supportive therapy 
of  the aerodigestive cancer.
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