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Background: For patients with advanced cancer or patients who have undergone digestive tract 
reconstruction, enteral nutrition is the most important nutritional support therapy, which can reduce the 
risk of enteral infection and improve self-immunity; while digital subtraction angiography (DSA) guided 
nasoenteric tube placement is suitable for nutritional support and palliative treatment of most patients with 
advanced cancer, many doctors because the preoperative preparation is not sufficient or the intraoperative 
operation is not standardized, resulting in catheter failure can not achieve the purpose of nutritional supply, 
and we need to summarize the lessons of failure and optimize the catheterization strategy.
Methods: From February 2015 to July 2020, A total of 3,810 cases were treated with DSA guided 
nasoenteric feeding tube placement. According to the requirements that enteral nutrition could not be 
performed by the initial catheterization, 94 cases of catheterization failure were selected as the study subjects. 
The causes of catheterization failure were analyzed and summarized by analyzing the intraoperative image 
data and operation process; 42 cases of catheterization failure experienced successful catheterization after 
re-catheterization. By studying the relevant preoperative preparation and intraoperative operation, the 
treatment strategies and operation methods for successful re-catheterization were summarized.
Results: In 94 patients with primary catheterization failure, anastomotic stenosis or obstruction accounted 
for 20.2%, excessive dilatation of gastric lumen accounted for 17.0%, pyloric stenosis or obstruction of antrum 
accounted for 13.8%, efferent loop stenosis or obstruction accounted for 11.7%, and the above factors were the 
main causes of DSA guided feeding tube failure; of the 42 patients with successful recatheterization, 9 patients 
underwent adequate negative pressure drainage before surgery, 7 patients modified the projection angle by 
adjusting the C-arm, 5 patients applied cone-beam CT technique, 5 patients used balloon dilatation of the 
stenotic segment, and the above factors were the main strategy methods for successful recatheterization.
Conclusions: The success rate of DSA guided nasoenteric feeding tube placement will be greatly improved 
by adequate gastrointestinal decompression and drainage and other related preoperative preparation as 
well as good intraoperative application of cone-beam CT technique or combined application of balloon, 
gastroscope, stent and other technical means.
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Introduction

For patients with advanced malignant tumors or after 
digestive tract reconstruction, enteral nutrition is crucial 
for clinical antitumor treatment (1,2), not only because of 
convenience and efficacy, but also reducing the probability 
of enterogenous infection and further improving the stress 
and immune function of patients (3-5). Patients with 
advanced malignant tumors can have widely dispersed 
metastases and different degrees of organ invasion, often 
resulting in an intestinal obstruction that is difficult to pass 
with a gastroscopically guided nasoenteric tube. Patients 
who have undergone digestive tract reconstruction (6-8) 
have significantly decreased peristalsis and the utility of 
gastroenterostomy is also greatly reduced. In both groups, 
imaging-guided placement of the nasoenteric tube has 
obvious advantages, but there can still be failure. At present, 
the success rate of digital subtraction angiography (DSA) 
guided nasoenteric catheterization is still very high, but 
the probability of catheterization failure in some special 
populations is greatly increased, such as patients after 
multiple digestive tract reconstructions, patients with 
multiple digestive system metastases, patients with secondary 
anastomotic leakage, patients with incomplete obstruction, 
etc. For the above patients, if enteral nutrition cannot 
be given in time, subsequent clinical treatment cannot 
be carried out normally, and even critical life, we should 
actively optimize the strategy of successful catheterization 
to meet the needs of enteral nutrition in more patients with 
advanced cancer.

This study analyzed all cases of initial tube placement 
failure from February 2015 to July 2020, and explored 
the causes and influential factors. All cases of successful 
reintubation were analyzed for related strategies, such as 
preoperative preparation or intraoperative techniques, that 
improved the success rate of DSA-guided nasoenteric tube 
placement. We present the following article in accordance 
with the STROBE reporting checklist (available at https://
apm.amegroups.com/article/view/10.21037/apm-22-903/rc).

Methods

Case data 

A total of 3810 clinical cases of nasoenteric tube placement 
guided by DSA between February 2015 and July 2020 were 
retrospectively analyzed, and a total of 94 cases of primary 
intubation failure were analyzed for the causes of failure. In 
each case, tube placement was attempted at least twice and 

was successful in 42 cases, which were further analyzed for 
the management strategies.

Inclusion criteria 

(I) Failure of initial tube placement; (II) able to tolerate second 
or multiple tube placement attempts; (III) enteral nutrition 
established within 3 days of successful tube placement; (IV) 
no serious complications such as gastrointestinal bleeding and 
gastrointestinal perforation after tube placement.

Exclusion criteria

(I) Failure of ≥2 attempts at tube placement; (II) unable 
to cooperate with procedure; (III) gastroparesis diagnosed 
by relevant examination before operation; (IV) abnormal 
coagulation function; (V) gastrointestinal bleeding in the 
first week before placement; (VI) complete gastrointestinal 
obstruction; (VII) abnormal cardiopulmonary function.

Placement method 

Preoperative gastrointestinal radiography, computed 
tomography and other relevant imaging data were 
routinely assessed to rule out serious complications such as 
gastrointestinal perforation and gastrointestinal obstruction. 
After a 6-h fast, the patients were placed in the supine 
position, and lidocaine mucilage was sprayed into the nasal 
cavity 10 min before the procedure for nasopharyngeal 
topical anesthesia. The catheter with a superslippery guide 
wire was inserted from one nostril into the digestive tract, 
and DSA was performed to determine correct placement 
(i.e., not in the fistula or bronchus), the postoperative 
digestive tract reconstruction, and the extent and degree 
of gastrointestinal stenosis before advancing to the distal 
gastrointestinal tract as the ideal position for the nasoenteric 
feeding tube (~10–20 cm into the jejunum under the Treitz 
ligament or the distal anastomosis).

Efficacy assessment 

Failure of nasoenteric tube placement under DSA 
guidance for the first time was defined as a case of initial 
placement failure, we collected and counted the causes of 
initial catheterization failure through preoperative related 
preparation, preoperative gastrointestinal tract initial situation 
of patients, intraoperative gastrointestinal imaging data of 
patients and intraoperative related operating procedures, 

https://apm.amegroups.com/article/view/10.21037/apm-22-903/rc
https://apm.amegroups.com/article/view/10.21037/apm-22-903/rc
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Figure 1 Various reasons for failed tube placement. (A) Obstruction of the residual gastric–jejunal anastomosis after Bi II surgery (anastomotic 
stricture shown by arrow). (B) Significant dilatation of the gastric lumen with poor gastrointestinal decompression (large gastric cavity 
shown by arrow). (C) Stenosis of the gastric sinus due to sinus occupancy (stenosis in antral region shown by arrow). (D) Failure to identify 
the distal digestive tract due to large fistula lumen with diffuse contrast (anastomotic leakage shown by arrow occluding the distal end of the 
bowel). (E) Local stenosis of the measured anastomotic output collaterals (anastomotic stricture shown by arrow). (F) Irregular stenosis of 
the lumen due to multiple occupancies in the stomach and duodenum with difficulty passing the catheter guidewire through the stenosis (guide 
wire shown by arrow could not pass through the narrow segment).

and included inadequate preoperative preparation, 
uncooperative patient or sudden serious complications, 
prolonged placement time due to inappropriate operation or 
imperfect technique, and intraoperative accidents requiring 
immediate termination of the operation; after failure of initial 
intubation, there were 83 cases of secondary intubation,  
11 of multiple attempts, and a total of 42 cases of successful 
reintubation with the tube reaching the ideal site, and the 
patient able to tolerate the procedure. Because this article 
only involves count statistics, does not involve the relevant 
statistical methods and statistical software.

Ethical statement

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study 

was approved by Ethics Committee of the Fourth Hospital 
of Hebei Medical University and Hebei Tumor Hospital 
(No. 2021KY182). Informed consent was taken from all the 
patients.

Results

Causes of initial placement failure 

Among the 94 patients who had initial placement failure, 
anastomotic stenosis or obstruction, overexpansion of the 
gastric lumen, pyloric stenosis or obstruction of the gastric 
sinus, stenosis or obstruction of the output collaterals, 
fistula lumen obscuring the normal digestive tract, and 
duodenal stenosis or obstruction were the main causes, 
accounting for 80% of all failed cases (Figure 1A-1F, Table 1).
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Strategies for successful reintubation 

Management responses in the 42 cases of successful 
reintubation were: adequate negative pressure drainage, 
adjustment of the C-arm projection angle, use of cone-beam 
CT, balloon dilation of the stenotic segment, application of 
a stent, and combined gastroscopic placement (Figure 2A-2F,  
Table 2).

Discussion

Nasoenteric nutrition is indispensable for patients with 
malignant digestive system tumors or who have undergone 
digestive tract reconstruction (9-11). Insertion of a 
nasoenteric feeding tube can not only maintain safe and 
efficient enteral nutrition (12,13), but can be also used for 
targeted gastrointestinal decompression, accurate fistula 
drainage, local radiotherapy of the digestive tract, etc. 
(14,15). However, because of their complex conditions, 
placement of the nasoenteric feeding tube by conventional 
endoscopy can be difficult (16-18). DSA-guided nasoenteric 
tube placement is relatively safe and reliable, serious 
complications are rare, and intraoperative imaging can 
identify the intestinal access after complex surgeries (19-21),  
as well as extensive abdominal metastasis and multiple 
intestinal strictures. By thorough analysis of cases of failed 
intubation (22-24), we can improve both preoperative 

preparation and intraoperative technique (25-27), thus 
improving the success rate and establishment of enteral 
nutrition in patients with malignant tumors.

Management of anastomotic stenosis or obstruction

Anastomotic stricture or obstruction is the most common 
cause of intubation failure. In complex digestive tract 
reconstructions, there are many anastomoses and relatively 
dense distribution. Patients have poor postoperative 
peristalsis, which prevents or slows the transit of contrast 
agent and makes judgment of the output and input loops 
very difficult. If the patient has anatomical variations, or 
concurrent intestinal torsion, or combined postoperative 
anastomotic mucosal edema and adhesion, luminal stenosis 
is further aggravated, resulting in significantly increased 
difficulty of using the guide wire to smoothly open the 
anastomotic stoma to find the anastomotic pathway. Thus 
the management strategy is to improve gastrointestinal 
radiography before intubation to identify the anastomotic 
pathway, monitor the motility of the digestive tract and the 
degree of intestinal dilatation throughout, clearly show the 
flow direction and stasis of contrast agent, clearly determine 
the location of the input and output loops and the degree 
of peristalsis, clearly understand in advance the anatomical 
structure after digestive tract reconstruction, clarify the 
number of anastomotic stoma and anastomotic category 
to locate narrowed or obstructed segments, and thus 
ensure sufficient preparation for tube placement. Relief of 
anastomotic or bowel dilatation and edema, prevention of 
contrast agent accumulation, and stimulation of peristalsis 
are successful management strategies.

Management of pyloric and duodenal stenosis or 
obstruction of the gastric sinus

Lesions of the antral pylorus and duodenum are common 
factors in unsuccessful intubation. Tumors in the antral, 
pyloric, or duodenal region will not only cause stenosis or 
even obstruction, but also have a high probability of causing 
secondary dilatation of the gastric lumen. There is already 
an anatomical difficulty in passing the guide wire through 
the pylorus, so the addition of invasion and compression 
significantly increases the difficulty of intubation. Dilatation 
of the gastric lumen increases the uncertainty of the location 
of guide wire catheter within the huge lumen and without 
peristalsis of the gastric body it is difficult to accurately 
determine the outlet of the pylorus. The management 

Table 1 Causes of initial placement failure of nasoenteric tube

Failure reason n %

Anastomotic stenosis or obstruction 19 20.2

Hyperdilation of the gastric cavity 16 17.0

Pyloric stenosis or obstruction of the gastric sinus 13 13.8

Narrowing or obstruction of the output collaterals 11 11.7

Fistula lumen obscuring the normal digestive tract 9 9.6

Duodenal stenosis or obstruction 7 7.4

Localized luminal stenosis of the small intestine 6 6.4

Intraoperative complications 6 6.4

Unable to tolerate the operation 4 4.3

Stent narrowing 1 1.1

Misplacement of the guidewire into the abdominal 
cavity

1 1.1

Giant esophageal diverticulum 1 1.1

Total 94
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Table 2 Strategies for successful reintubation

Strategy n %

Adequate negative pressure drainage 9 21.4

Adjust the C-arm projection angle 7 16.7

Using cone-beam CT 5 11.9

Balloon dilation of stenotic segment 4 9.5

Application brackets 4 9.5

Combined gastroscopic tube placement 3 7.1

Inject a large amount of gas 2 4.8

Use of a three-chamber feeding tube 2 4.8

Use of contrast catheters instead of nutrition tubes 2 4.8

Preoperative patient education 2 4.8

Combined application of intestinal obstruction catheter 2 4.8

Total 42

A B C

D E F

Figure 2 Main strategies used for successful reintubation. (A) Gastrointestinal decompression to support the guidewire catheter (the gastric 
body is significantly reduced as shown by the arrow, and the guide wire passes smoothly). (B) Best tangential position of the stenotic segment 
by adjusting the angle of the C-wall (the narrow segment is more convenient to observe after adjusting the angle shown by the arrow). (C) 
Smooth passage through the fistula into normal lumen by intraoperative application of cone-beam CT (the relationship between the lumen 
of the normal digestive tract and the fistula cavity is judged by cone-beam CT as shown by the arrow). (D) Balloon dilation of the stenotic 
segment (the narrow segment is dilated by the balloon shown by the arrow). (E) Placement of nasoenteric tube after stent placement (the 
narrow segment is dilated by the stent shown by the arrow). (F) Passage through the stenotic segment by combined use of a gastroscopic 
guidewire (the narrow segment is shown by the arrow combined with gastroscopy).

strategy is to collaborate with clinical departments 
to improve the preoperative preparation of patients 
who are prone to have dilatation of the gastric lumen. 
Gastrointestinal decompression with improved drainage 
for more than 24 h, symptomatic treatment as early as 
possible for patients with different degrees of gastroparesis 
after surgery, and adjuvant therapy to protect the gastric 
mucosa and normalize the volume of the gastric lumen will 
significantly improve the success rate of intubation.

Management of stenosis of the small bowel lumen 

Local small intestinal stenosis is mostly due to tumor 
invasion, a long course of disease, or extensive abdominal 
adhesions. Prolonged exploration with the guide wire for 
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passage through the stenosed segment will be intolerable 
for the patient and result in tube placement failure (11). 
In the case of simple luminal stenosis, it is necessary to 
carefully examine the preoperative radiography findings to 
identify the particularity of the postoperative anatomy and 
the specific location of gastrointestinal stenoses, adjust the 
angle of the C-arm projection and the patient’s position 
during the procedure to achieve the ideal view for observing 
luminal stenosis. In the case of only the guide wire being 
able to pass through the excessively narrow lumen but 
not the nasoenteric tube, balloon dilation can widen 
the segment (12). For critically ill patients who cannot 
tolerate the balloon operation, the angiographic catheter 
can temporarily replace the feeding tube for short-term 
enteral nutrition, until the patient is fit enough to undergo 
nasoenteric tube placement.

Management of fistula lumen obscuring normal digestive 
tract

For patients with anastomotic leakage or tumor invading the 
lumen of the digestive tract, contrast agent fills the localized 
fistula cavity, making it difficult to distinguish the correct 
distal digestive tract. In addition, if the fistula is large or the 
digestive tract is adherent due to infection, the guide wire 
can mistakenly enter the fistula cavity many times, which 
not only delays self-repair of the fistula, but also increases 
the risk of anastomotic bleeding and other related risks 
(13,14). The management strategy is to reduce overlapping 
access and contrast agent stasis through intraoperative 
use of cone-beam CT and minimal contrast agent. The 
opacity of the guide wire catheter can quickly identify the 
specific location of the guide wire, improve intubation 
efficiency and also reduce the risk of infection and other 
related complications. Cone-beam CT can be performed 
in advance to identify the condition of the fistula, and then 
the catheter can be selected according to the specific shape 
of the fistula. If the fistula is the greatest obstacle to smooth 
entry of the small intestine, a digestive tract stent can be 
placed to close the fistula.

Management of intraoperative complications or patients’ 
intolerance of the procedure

During intubation, different degrees of complications will 
occur due to different tolerance and physical differences 
of patients. For example, stressed patients with low pain 
threshold can be guided in advance through preoperative 

education; nasal lubrication, local anesthesia and other 
related preparations can also be performed in advance. 
Improvement of coagulation and cardiopulmonary function 
and performing other related laboratory tests before 
intubation can prevent intraoperative gastrointestinal 
bleeding, organ failure and other serious complications. 
Body temperature should be monitored in patients with 
definite anastomotic leakage, appropriate medications given 
to patients with tracheal fistula before surgery, tracheal 
intubation to prevent intraoperative aspiration in patients 
with severe dyspnea, and for patients who cannot tolerate 
simultaneous nasoenteric and decompression tubes in 
the same nostril, a three-lumen feeding tube can be used. 
For serious intraoperative complications such as sudden 
vomiting, choking cough, decreased blood oxygen, etc., it is 
necessary to immediately terminate the operation.

Management of other uncommon causes

There are some relatively rare causes of failure that should 
be noted. Multiple small intestinal strictures are common 
with multiple metastases or extensive intestinal adhesions. 
Although there is no anatomical abnormality, the lumen 
is abnormally twisted, so gentle and cautious technique is 
required to avoid serious complications of gastrointestinal 
perforation by the guide wire. In the case of strictures with 
extensive invasion of the tumor lesion, when the guide 
wire attempts to pass through the obstructed segment or 
stricture, catheter exchange technique or double guide 
wire technique can be used according to the degree of 
stricture to improve the success rate. Sometimes after 
stent implantation in patients with digestive tract tumors, 
excessive stent lumen stenosis prevents passage of the 
nasoenteric tube after significant tumor progression, 
and reintubation can be performed after removing the 
stent through the conveyor to ensure the patient’s enteral 
nutrition. For patients with luminal stricture due to benign 
lesions, such as hiatal hernia, giant diverticulum etc., 
intubation can be performed as the firstline treatment of the 
primary disease.

In summary, DSA-guided nasoenteric feeding tube 
placement is a safe and efficient operation to satisfy the 
clinical demand of enteral nutrition technology. However, 
for individual patients with advanced malignant tumors 
and/or digestive tract reconstruction, due to their complex 
conditions sometimes intubation is not successful on the 
first attempt. Detailed preoperative preparation and correct 
intraoperative techniques will greatly improve the success 
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rate of nasoenteric tube placement and subsequent enteral 
nutrition.
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