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Abstract
Background: Nasogastric tube (NGT) feeding was reasonable choice for patients with advanced
esophageal cancer with a short-life expectancy. Bedside blind NGT placement beyond the nearly total
obstruction lesion usually fail and is challenging. Each individual patient might have different cancer
stage, tumor location and size, natural course of the disease, technique feasibility, and tolerability of NGT
placement. This study evaluates the bene�ts and limitations of palliative NGT placements for advanced
esophageal cancer during their last months of life.

Method: Retrospective observation study was performed. We implemented three techniques of palliative
NGT placement, compared the advantages and limitations, and evaluated the clinical outcomes in
patients advanced esophageal cancer with nearly total obstruction. The present study was performed in
at a tertiary care teaching hospital, Taiwan. Patients (n =32) received palliative care, failure of bedside
blind NGT placement, and/or NPO (Nil per os) treatment were included. Patients were divided into
different palliative NGT placements: guidewire method (n = 6), the drag method (n = 6), push method (n =
10).

Results: Success rate of palliative NGT placement was observed in the guidewire method (75%), drag
method, (100%), and push method (93%). Compared the palliative NGT groups to NPO group, NGT groups
had signi�cantly increased in enteral caloric intake (p < 0.05), serum albumin level (p < 0.01), decreased
the length of hospital stay (p = 0.01), but increased the survival time (p = 0.01).

Conclusion: Patients who tolerated the NGT placement will able to receive desired caloric intake, decrease
length of hospital stay, and increase the overall survival time.

Introduction
Many patients with oesophageal cancer are diagnosed already at an advanced stage with a short life
expectancy.[1] Patients usually experience progressive dysphagia, malnutrition, and poor quality of life.[2,
3] Therapeutic modalities for patients with inoperable, unresectable, or recurrent oesophageal cancer
include oesophageal stent placement, balloon dilatation, surgical gastrectomy or jejunostomy, and
percutaneous endoscopic gastrostomy.[1, 4] Previous treatments usually focused on symptoms relief, but
mostly resulted in increased risk of procedure-related complications, such as bleeding, perforation, or
migration.[1, 5]

NGT feeding can be used to administer desired medications, enteral caloric intake, and decrease the need
of intravenous �uids and hospital admission. It is a reasonable choice for advanced oesophageal cancer
patients who have a short life expectancy.[6] Unfortunately, it is di�cult to pass the long segment,
irregular, and near total obstructive oesophageal lumen using NGT, making it susceptible to bending,
kinking, and coiling.[7, 8] Moreover, bedside blind NGT placement is challenging and usually has a high
failure rate.
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To our knowledge, few publications have evaluated the techniques of NGT placement for patients with
advanced oesophageal cancer having near total obstruction.[7–9] The feasibility of the technique and
tolerance by the patient should also be considered when selecting the method of palliative NGT
placement for such patients. This study aimed to compare the advantages and limitations of three
different palliative NGT placement methods (guidewire, drag, and push methods), and evaluate the
nutritional status, required hospital admission, and clinical outcomes for patients with advanced
oesophageal cancer having near total obstruction and failure of bedside NGT placement.

Methods

Study design
Between 2003 and 2018, we performed a retrospective observation study in advanced stage oesophageal
cancer (n = 65) with near total oesophageal obstruction. Patients (n = 33) were excluded if they received
concurrent chemoradiotherapy and oesophageal stent placement or underwent surgical gastrectomy,
surgical jejunostomy, or percutaneous endoscopic gastrostomy. Patients who received palliative care,
with failure of bedside blind NGT placement and/or nil per os (NPO), were included. Supportive care with
�uid hydration and minimal amount of oral liquid diet and water were administered in the NPO group.
Thirty-two patients were divided into two groups according to the treatment modality: palliative NGT
placement group (n = 22) and NPO group (n = 10). Patients were informed of the details and they provided
their informed consent. The present study was approved by the Institutional Review Board of Tri-Service
General Hospital, Taiwan (TSGH IRB No. 2-104-05-0300).

Data collection
For each patient, data were collected on age, sex, body mass index, nutritional status (cholesterol and
serum albumin at 2 weeks later), tumour characteristics (stage, histology, and location), daily enteral
caloric intake and intravenous �uid volume (on the third day prior to the procedure and days 1, 7, and 14
after the start of treatment), procedure-related complications (haemorrhage, perforation), feeding tube-
related complications (tube clogging, tube dislodgement), time needed for tube exchange, length of
hospital stay, and overall survival time. Oesophageal tumour staging was determined according to the
8th American Joint Committee on Cancer (AJCC) staging system.[10]

Palliative nasogastric tube placement
All patients were monitored for blood pressure, heart rate, and pulse oximetry. Oxygen was administered if
the oxygen saturation fell below 90%. The procedure of palliative NGT placement and technique of NGT
feeding administration were explained to the patients and their families.

(A) Guidewire method

Before the guidewire method, �ne bore NGT (12 French) outer wall was lubricated with xylocaine jelly, and
the internal lumen was �ushed with water.[11, 12] NGT was loaded with a guidewire (Hydra Jagwire;
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Boston Scienti�c Corporation, Natick, MA, USA). The assembly of NGT with guidewire was passed
through the nostril down to the proximal site of the oesophageal obstruction (Fig. 1A). Under �uoroscopic
guidance, the soft tip of the guidewire was protruded out the distal opening of NGT and passed through
the oesophageal obstruction segment down into the stomach. Then, NGT was slowly advanced along the
same route of the guidewire and passed through the oesophageal obstruction down into the stomach.
Once the procedure was completed, the guidewire was removed and the �nal position of the NGT was
con�rmed by radiography.

(B) Drag method

Before the drag method, 3.0-nylon suture ties were made at the end of the standard bore NGT (14 or 16
French).[13, 14] The assembly of NGT with suture ties was inserted through the nostril down to the
proximal site of the oesophageal obstruction (Fig. 1B). Endoscope was inserted through the mouth down
to the proximal site of the oesophageal obstruction. A biopsy forceps was then passed via the biopsy
channel of the endoscope and grasped the suture �rmly. NGT was dragged through the oesophageal
obstruction segment down into the stomach. The endoscope was withdrawn slowly out while keeping the
NGT in place to prevent NGT retrograde migration. Once the procedure was completed, the endoscope
was removed and the �nal position of the NGT was con�rmed by radiography.

(C) Push method

Before the guidewire method, standard bore NGT (14 or 16 French) was �ushed with water and then
loaded with a stiffening stylet.[6, 14] The assembly of NGT with stylet was inserted through the nostril
down to the proximal site of the oesophageal obstruction (Fig. 1C). While keeping the stylet to stiffen the
NGT, pressure was applied to the NGT. Under �uoroscopic guidance, NGT was passed through the
oesophageal obstruction segment down into the stomach. Once the procedure was completed, the stylet
was removed and the �nal position of the NGT was con�rmed by radiography.

Statistical Analysis
SPSS software version 20.0 (IBM, Armonk, NY, USA) was used for all statistical analyses. One-way
analysis of variance (ANOVA) was used to analyse the relationships between the four groups. The
Student’s t-test, the χ2-test, and the One-way ANOVA were used to analyse the relationship between the
individual NGT groups and the NPO group. Overall survival time was calculated from the date of
malignant oesophageal obstruction diagnosis until death or the last follow-up. A value of p < 0.05 was
considered statistically signi�cant for all analyses.

Results

Baseline characteristics
Thirty-two patients, who presented at an advanced cancer stage in stage III or IV, underwent palliative care
(Table 1). Patients ranged in age from 56 to 88 years with a mean of 74.1 years. There were 15 men and
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17 women. Twenty-two patients received palliative NGT placement and 10 patients received supportive
care under an NPO regimen. Patients with NGT placement were divided into three treatment modalities:
the guidewire method, the drag method, and the push method. There were no signi�cant differences in
age, sex, body mass index, cancer stage, histology, and location of tumour between the four groups.

Palliative nasogastric tube placement
The medical team discussed the NGT placement with the patients and the caregivers. All of them
understood the potential and the limitations of the procedure. All procedures were administered according
to the patients’ needs. The success rate was recorded in the guidewire method (75%), drag method
(100%), and push method (93%) (p = 0.01) (Table 2). All patients did not have severe procedure-related
complications, such as perforation or bleeding. Patients in the drag method (n = 1) and push method (n = 
1) experienced post-procedural bleeding and stopped after NPO for 12 hours.

Procedure-related complications
Patients in the guidewire method (n = 6), drag method (n = 2), and push method (n = 2) experienced tube
clogging (p = 0.01). Patients in the guidewire method (n = 1), drag method (n = 5), and push method (n = 3)
experienced tube dislodgement (p = 0.15). The time to tube exchange was recorded as 74 ± 19 days for
the guidewire method, 55 ± 32 days for the drag method, and 39 ± 14 days for the push method (p = 0.34).

Nutrition and clinical outcomes
Daily enteral caloric intake and intravenous �uid volume were recorded during 2 weeks after NGT
placemen. Compared to the NPO group, the NGT group signi�cantly increased enteral caloric intake (p < 
0.05) (Fig. 2A) on days 1, 7, and 14 after the start of treatment, and decreased intravenous �uid volume
on days 7 and 14 after the start of treatment (p < 0.05) (Fig. 2B), but there were no signi�cant difference
among the three palliative NGT groups. Compared to the NPO group, the NGT group signi�cantly
increased daily caloric intake (p = 0.01), increased serum albumin level (p < 0.01), decreased the length of
hospital stay (p = 0.01), and increased the mean survival time (p = 0.01), but there were no signi�cant
differences among the three palliative NGT groups (Table 3).

Discussion
Patients with advanced oesophageal cancer have signi�cant dysphagia, weight loss, and malnutrition.[3,
15, 16] The goal of enteral feeding for patients, mainly in the last period of life, may relieve hunger and
thirst, provide oral medications, and preserve nutritional status and daily functional activity.[17]

Each patient with advanced oesophageal might have a different cancer stage, tumour location and size,
natural course of the disease, and tolerability of NGT placement.[18, 19] The palliative NGT placement in
hospital settings may be affected by the feasibility of technique, �nancial limitation, or lack of available
medical services.[20] The need for palliative NGT placement should not only focus on the success rate,
but also understand whether the palliative NGT placement is feasible in the hospital setting, and is
acceptable to the patients and families. Our study con�rmed that palliative NGT placement, designed for
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direct visualization under endoscopy or �uoroscopy and focused on personalized support service, was a
useful alternative if the conventional bedside blind NGT placement failed (Table 4).

Guidewire method: Advantages and limitations
The guidewire method for placing NGT required a mouth-to-nose wire transfer after the placement of
guidewires.[21, 22] Mouth-to-nose wire transfer caused technical di�culties, consumed more time, and
increased patient suffering. Different from the traditional guidewire method, the NGT and the guidewire
were passed through the nose down into the oesophagus. Under �uoroscopic guidance, the guidewire
was inserted and passed through the obstructive tumour region into the stomach. NGT established
‘‘through-and-through’’ access, which provided one-step NGT placement without the need for cumbersome
wire transfer.

However, NGT often dislodged when the advancing through the nearly oesophageal obstruction segment.
This could be overcome by utilizing a fully lubricated �ne-bore NGT, and advancing the NGT slowly along
the obstructing lesion.11 However, since the �ne-bore NGT has a tendency to clog, routine �ushing with
water and adherence to protocol when administering medications are necessary.[23, 24] The guidewire
method for NGT placement is simple, safe, one-step and does not require wire transfer; it has lesser
procedure-related complications, and yielded a success rate of approximately 75% (Table 2).

Drag method: Advantages and limitations
Upper gastrointestinal endoscopy is the most common procedure performed in patients with
oesophageal cancer to obtain tissue samples and diagnose the structural abnormalities.[25, 26] The �rst
endoscopic procedure provides information on the tumour lesion, and ensures that the endoscope can
pass beyond the obstructing lesion. The second endoscopy can then easily drag the standard bore NGT
through the oesophageal tumour lesion, down to the stomach.

Under direct endoscopic vision, NGT placement is simple, less time consuming, less di�cult technique,
and requires an experienced endoscopist. We demonstrated that the drag method is a one-step tube
placement without the need for wire transfer, established a standard bore NGT feeding route, and yielded
the success rate of 100% in patients with advanced oesophageal cancer.

Push method: Advantages and limitations
The oesophageal obstruction segment comprises mucosal oedema, swelling, �brosis, and tumour mass.
[27] A �ssure-like obstruction lumen was opened by pressing the tip of the stylet or guidewire stiffened
NGT. Under �uoroscopic guidance, the NGT was slowly squeezed and advanced through an irregular and
long oesophageal stricture lumen. NGT squeezing through the tumour lesion may cause mucosal
damage, resulting in haemorrhage.

Nevertheless, NGT placement with the push methods was a simple, rapid, one-step procedure, without the
need the wire transfer, which established a standard bore NGT feeding route and yielded a high success
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rate of 93%.

Limitations
First, owing to the retrospective study design and small sample size, the study could not fully detect small
increases in success rates, complications, and mortality. The impact on clinical practice needs to be
con�rmed with larger prospective cohort studies. Second, the study was performed at a single centre,
which may have resulted in selection bias and referral bias. This may not be true in other hospitals. Third,
the success rate and complications may have been in�uenced by experience of the operator because
palliative NGT placement is an operator-dependent procedure.

Conclusions
Palliative NGT placement can be achieved in most patients with advanced oesophageal cancer and have
relatively lower complication rates. However, patient preference, interdisciplinary collaboration, and
department infrastructure need to be explored for clinical decision-making. Patients who can tolerate the
NGT placement may bene�t in terms of administration of desired medications and caloric intake,
prevention of unnecessary use of intravenous �uid alimentation, decrease in the length of hospital stay,
and increase in the overall survival time. Combining NGT placement with other palliative therapies needs
further investigation.
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Table 1.  Baseline characteristics
  Modified nasogastric tube placement

(n =22)
NPO
(n =
10)

P 
Value

Variables Guidewire
method 
 (n=6)

Drag
Method 
 (n=6)

Push
method 
 (n=10)

   

Procedure times (n) 8 11 14 -  
Age (years) 77.0 ± 7.6 73.5 ±

20.5
69.8 ±
13.8

76.7 ±
10.7

0.54

Sex (M/F)                                
                

4/2 4/2 3/7 4/6 0.98

Body mass index (kg/m2) 19.3 ± 3.70 20.4 ±
0.90

18.7 ±
2.88

18.4 ±
4.32

0.72

Cancer stage        0.17
III 3 1 3 1  
IV 3 5 7 9  

Histology        0.90
Adenocarcinoma 1 1 1 0  

  Squamous carcinoma 5 5 9 10  
Location of tumor        0.77
  Upper 1 0 1 2  
  Mid 3 4 4 4  
  Lower  2 2 5 4  

NPO, nil per os

Table 2.  Complications associated with palliative nasogastric tube placement
Variables Guidewire method

 
Drag method

 
Push method

 
P 

Value
 

Procedures 8 11 14 -  
Success rate  6 (75%) 11 (100%) 13 (93%) 0.16  
Perforation 0 (0%) 0 (0%) 0 (0%) -  
Hemorrhage 0 (0%) 1 (9%) 1 (7%) 0.69  
Tube clogging 6 (75%) 2 (18%) 2 (14%) 0.01  
Tube dislodgement 1 (13%) 5 (45%) 3 (21%) 0.23  
Time to exchange (day) 74 ±19 55 ± 32 39 ± 14 0.34  
NPO, nil per os

Table 3. Nutrition and clinical outcome
Variables Guidewire

method
Drag

method
Push

method
NPO P

Value
Procedures 8 11 14 10  
Calorie intake
(kcal/day)

1383 ± 686 1145 ± 543 1268 ± 472 338 ±
298

0.01

Albumin (gm/dl) 3.0 ± 0.5 2.9 ± 0.6 2.8 ± 0.3 2.0 ± 0.4 <
0.01

Cholesterol (mg/dl) 161 ± 15 155 ± 42 152 ± 67 134 ± 23 0.11
Hospital stay (day) 12 ± 9 14 ± 18 11 ± 21 33 ± 18 0.01
Survival time (day) 89 ± 24 56 ± 42 98 ± 35 28 ± 15 0.01
NPO, nil per os

Tables
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4. Advantages and limitations of palliative nasogastric tube (NGT) placement
d  Advantages Limitations
wire
d

Low risk esophageal
perforation
One step NG tube placement

Fluoroscopic guidance 
Low success rate 
Small bore NG tube
Usually dislodge for long esophageal
stricture

method Direct endoscopic vision 
High success rate
Low risk esophageal
perforation

Endoscopically-assisted procedure
Usually after a diagnostic endoscopy
Small or large bore NG tube

method High success rate
One step NG tube placement

Fluoroscopic guidance 
Risk of esophageal perforation
Small or large bore NG tube

Nasogastric tube

Figures

Figure 1

Palliative nasogastric tube placement for patients with advanced oesophageal cancer by guidewire
method (A), drag method (B), and push method (C).
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Figure 2

Daily enteral caloric intake (A) and intravenous �uid volume administration (B) of patients with advanced
oesophageal cancer for 14 days after palliative nasogastric tube placement.


