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Abstract: Objective: To explore the guiding value of radiography after transnasal ileus intubation for the treatment 
of small bowel obstruction and the selection of surgical timing. Methods: This retrospective study analyzed the clini-
cal data of 133 patients with small bowel obstruction who were admitted to Gongli Hospital from January 2013 to 
December 2020. The patients were included in a nasogastric intubation group (n=65) or a transnasal ileus intuba-
tion + radiography group (n=68), according to different treatment methods. The response rate of non-surgical treat-
ment, bowel function, observation time before surgery, postoperative complications and the recurrence rate were 
observed in both groups. Results: There was no significant difference in the response rate of non-surgical treatment 
and the incidence of postoperative complications between the two groups (P=0.257 and P=0.959, respectively). 
The observation time before surgery was shorter and the recurrence rate of obstruction was lower in the transna-
sal ileus intubation + radiography group than those in the nasogastric intubation group. The pain relief time, first 
flatus time and hospital stay were shorter in the transnasal ileus intubation + radiography group than those in the 
nasogastric intubation group, with statistically significant differences (all P<0.05). It was found that ascites and 
observation time before surgery were the influencing factors of surgical timing in patients with small bowel obstruc-
tion. Conclusion: Transnasal ileus intubation is an effective treatment for small bowel obstruction. Radiography 
after transnasal ileus intubation is helpful to determine the optimal surgical timing for small bowel obstruction, 
shorten the postoperative recovery time and reduce the recurrence rate in patients, so it is recommended in clinical 
practice. 
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Introduction

Ileus, also known as bowel obstruction is com-
monly seen in patients undergoing abdominal 
surgery, and acute ileus is a type of acute 
abdominal emergency, accounting for over half 
of bowel obstruction. Small bowel obstruction 
is mostly mechanical obstruction, with main 
causes being intestinal adhesion, intestinal 
tumor, intestinal foreign body, volvulus and 
intussusception [1, 2]. Studies have shown that 
almost all patients undergoing abdominal sur-
gery have different degrees of intestinal adhe-
sions. Reducing the degree of intestinal adhe-
sions and eliminating the potential acute-angle 
adhesions in the intestinal lumen can decrea- 
se the occurrence of acute bowel obstruction 

[3, 4]. However, there is no clinically unified 
approach in preventing and treating the adhe-
sions [5, 6]. Therefore, improving transnasal 
ileus treatment is of great significance to reliev-
ing bowel obstruction after abdominal surgery. 

Small bowel obstruction after abdominal sur-
gery is a partial obstruction in the vast majority 
of patients, so non-surgical treatment is usually 
the first choice. However, the effect of tradition-
al gastrointestinal decompression for drainage 
of intestinal contents is still not ideal [7-9]. 
Recent clinical data have shown that transna-
sal ileus intubation is the primary conservative 
treatment for ileus due to its promising decom-
pression effect [10, 11]. For patients with acute 
complete small bowel obstruction, timely surgi-
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cal treatment is required. Therefore, the deter-
mination of the surgical timing is of great sig- 
nificance to the prognosis of the patients. 
Furthermore, study showed that oral meglu-
mine diatrizoate during bowel radiography  
can help to locate and define the degree of 
obstruction, as well as to guide the incision 
[12]. Previous studies have mostly focused on 
the observation time before surgery, so there is 
a lack of comprehensive evaluation of radiogra-
phy after transnasal ileus intubation for the 
treatment of small bowel obstruction and its 
guiding value on the determination of surgical 
timing [13]. This study investigated the relevant 
preoperative, perioperative and postoperative 
indicators, and compared the guiding value for 
surgical timing and clinical response between 
nasogastric intubation and transnasal ileus 
intubation for small intestinal obstruction, so 
as to improve the treatment for ileus. 

Materials and methods

General data

This retrospective study analyzed the clinical 
data of 133 patients with small bowel obstruc-
tion admitted to Gongli Hospital from January 
2013 to December 2020. The patients were 
included in a nasogastric intubation group 
(n=65) or a transnasal ileus intubation + radi-
ography group (n=68) according to the different 
treatment methods. Both groups of patients 
signed an informed consent for treatment, and 
this study has been approved by the ethics 
committee of Gongli Hospital.

Inclusion criteria: 1. Patients with mechanical 
obstruction; 2. Patients who showed clinical 
manifestations such as abdominal pain or dis-
tension, vomiting, or no flatus and defecation; 
3. Patients who had bowel dilatation (≥3 cm) 
and air-fluid levels suggested by computed 
tomography or X-ray [14]; 4. Patients who com-
plied with the treatment; and 5. Patients who 
had complete data.

Exclusion criteria: 1. Patients who had mesen-
teric vascular obstruction or signs of peritonitis; 
2. Patients who had dynamic bowel obstruc-
tion, such as paralytic ileus; 3. Patients with 
severe insufficiency in heart, liver or kidney; 4. 
Patients who had incomplete clinical data; 5. 
Patients with a history of disputes.

Treatment methods

After admission, both groups were routinely 
fasted, and given anti-infection care, as well as 
adjustment of internal environment and nutri-
tional therapy.

Patients in the nasogastric intubation group 
were given a traditional nasogastric tube for 
gastrointestinal decompression. The specific 
operation procedures were as follows. A naso-
gastric tube was inserted from the nasal cavity 
to about 45-55 cm deep, and a negative pres-
sure aspirator was connected for gastrointesti-
nal decompression. If patients showed unre-
lieved or aggravated symptoms or peritonitis, 
surgery was applied.

For patients in the transnasal ileus intubation + 
radiography group, the intestinal obstruction 
tube was placed into the stomach through the 
nose under X-ray fluoroscopy, and the tube was 
gently pushed through the pylorus until 50 cm 
away from jejunum (far-end). Then, 10 to 15 mL 
of sterilized distilled water was injected into the 
anterior sac to assist the tube to move toward 
the distal small intestine, so as to gradually 
reach the obstruction site or the terminal ileum 
for full decompression. Additional selective 
radiography (using 40 mL meglumine diatri-
zoate (H43021120, Hansen Pharmaceutical 
Co., Ltd., Hunan, China)) via the ileus tube was 
performed 24-72 h later, when the ileus tube 
reached the site of the obstruction lesion, or 
reached the end of ileum it was drawn back to 
the proximal jejunum. First, the water in the 
anterior sac of the ileus tube was released, and 
30-60 mL of air was injected into the back sac. 
Next, fluoroscopy was used to confirm a well 
filled air sac, closed intestinal cavity, an anasto-
mose of the air sac and the intestinal wall to 
prevent countercurrent flow of the contrast 
agent. Then, 100-200 mL of contrast agent 
was injected into the main drainage tube to 
observe the passage of contrast agent in the 
obstructed intestinal canal via dynamic fluoros-
copy. Radiographs were taken in a timely man-
ner to retain information. If the contrast agent 
was able to pass through the obstructed intes-
tinal canal and reach the colon within 24-48 h, 
and the patient’s clinical symptoms were re- 
lieved with recovery of voluntary flatus and  
defecation, the above conservative treatment 
was continued. On the contrary, timely surgery 
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was applied if the contrast agent failed to pass 
through the narrow intestine, remained in the 
proximal end of the obstruction and was not 
able to reach the colon, or when patients 
showed aggravated clinical symptoms.

Outcome measures

Main outcome measures included the response 
rate of non-surgical treatment (response rate = 
(cases of markedly effective + cases of effec-
tive)/total number of cases * 100%), observa-
tion time before surgery (time from conserva-
tive treatment to surgery), incidence of bowel 
necrosis, postoperative complications and 
recurrence rate of bowel obstruction. The clini-
cal response was classified as follows, mark-
edly effective: no more symptoms or signs of 
abdominal distention and pain, complete re- 
covery of voluntary flatus and defecation, nor-
mal bowel sounds during auscultation, no air-
fluid level found on abdominal plain film, and no 
obvious bowel dilation; effective: relief of clini-
cal symptoms such as abdominal distention, 
nausea and vomiting, partial relief of obstruc-
tion (showing by abdominal plain film) and 
recovery of voluntary flatus and defecation; 
ineffective: no improvement or aggravation of 
obstruction or air-fluid levels, showing peritoni-
tis or shock and requiring emergent surgical 
intervention.

Secondary outcome measures included the 
abdominal pain relief time, first flatus time and 
hospital stay, which were recorded and com-
pared between the two groups.

Statistical processing

Statistical software SPSS 23.0 was used to 
analyze the data. Continuous variables with a 
normal distribution were expressed as mean ± 
standard deviation (

_
x  ± sd). The comparisons 

within group were performed by paired t test, 
and the comparisons between the two groups 
by independent sample t test. The enumeration 
data were expressed as (n, %) and subjected to 
Pearson’s chi-square test. Logistic regression 
was used to analyze the influencing factors  
of the surgical timing in patients. A difference 
of P<0.05 was considered statistically signifi- 
cant.

Results

Comparison of baseline data

There was no statistically significant difference 
in age, sex, body mass index and surgical his-
tory between the two groups, showing compa-
rability (all P>0.05). See Table 1.

Comparison of response rate of non-surgical 
treatment

There were 15 patients in the transnasal ileus 
intubation + radiography group and 21 patients 
in the nasogastric intubation group who under-
went surgery due to the ineffectiveness of non-
surgical treatment, and no significant differ-
ence in the response rate of non-surgical 
treatment was found between the two groups 
(P>0.05). See Table 2.

Comparison of incidence of postoperative com-
plications and recurrence rate

The incidence of postoperative complications 
was lower in the transnasal ileus intubation + 
radiography group than that in the nasogastric 
intubation group, but the difference was not 
statistically significant (P>0.05), while the 
recurrence rate in the transnasal ileus intuba-
tion + radiography group was significantly lower 
than that in the nasogastric intubation group 
(P<0.05). See Table 3.

Table 1. Comparison of general data between the two groups

Group n
Age  

(years 
old)

Sex 
(male/
female)

BMI
Cause

Intestinal 
adhesion

Intestinal 
tumor

Intestinal 
foreign body

Vol-
vulus

Intussus-
ception Other

Ileus intubation + radiography group 68 65.4±5.7 38/30 25.0±2.4 48 9 4 2 1 3

Nasogastric intubation group 65 65.0±4.3 32/33 25.4±3.0 48 10 3 1 1 2

t/χ2 - 0.776 0.353 0.884 0.773

P - 0.442 0.552 0.531 0.993
Note: BMI: Body Mass Index. Measurement data were processed using t test, and t is the statistical value. Counting data were processed using Chi-square test, and χ2 is 
the statistical value. 
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Comparison of observation time before sur-
gery, abdominal pain relief time, first flatus 
time and hospital stay

The observation time before surgery, abdomi-
nal pain relief time, first flatus time and  
length of hospital stay in the transnasal ileus 
intubation + radiography group were all shorter 
than those in the nasogastric intubation group, 
with statistically significant differences (all 
P<0.001). See Table 4; Figures 1 and 2.

Univariate analysis of factors influencing sur-
gery timing for adhesive small bowel obstruc-
tion

Univariate analysis showed that the factors 
related to the need of surgical treatment for 
adhesive small bowel obstruction included 
white blood cell count, ascites and signs of 
peritoneal irritation. While the application of 
radiography catheterization, sex, age, and de- 

gree of intestinal dilatation were not related to 
the need of surgery. See Table 5. Furthermore, 
the above factors and observation time before 
surgery were taken as independent variables 
for Logistic regression analysis, and the timing 
of surgery for adhesive ileus was the depen-
dent variable. It was found that ascites and 
observation time before surgery were the influ-
encing factors of surgical timing in patients 
with adhesive small bowel obstruction. See 
Table 6.

Discussion

Small bowel obstruction is commonly seen 
after correction in the colorectum in adults, or 
in congenital intestinal abnormalities in chil-
dren and after gynecological surgeries. Other 
common causes are intestinal autoinflamma-
tion, hernias, intra-abdominal abscesses and 
dry stool. [15]. Surgery can remove obstruc-
tions, alleviate abdominal distension and pain, 

Table 2. Comparison of response rate of non-surgical treatment between the two groups (n, %) 
Group n Markedly effective Effective Ineffective Response rate
Ileus intubation + radiography group 68 30 (44.12) 23 (33.82) 15 (22.06) 77.94
Nasogastric intubation group 65 25 (38.46) 19 (29.23) 21 (32.31) 67.69
χ2 - 1.287
P - 0.257
Note: Counting data were processed using Chi-square test, and χ2 is the statistical value. 

Table 3. Comparison of incidence of postoperative complications and recurrence rates between the 
two groups (n, %) 

Group n
Complication

One-year  
recurrence rateInfection of 

incision
Intestinal 

fistula
Abdominal  

cavity infection In total

Ileus intubation + radiography group 15 2 (13.33) 0 (0.00) 1 (6.67) 3 (20.00) 1 (6.67)
Nasogastric intubation group 21 5 (23.80) 1 (4.76) 1 (4.76) 7 (33.33) 9 (42.86)
χ2 0.353 4.051
P 0.552 0.044
Note: χ2 is the statistical value of Chi-square test.

Table 4. Comparison of observation time before surgery, abdominal pain relief, first flatus and length 
of hospital stay between the two groups 

Group Observation time 
before surgery (d)

Abdominal pain 
relief time (d)

First flatus time 
(d)

Length of stay 
(d)

Ileus intubation + radiography group 1.22±0.34 1.13±0.56 2.87±0.78 6.36±0.76
Nasogastric intubation group 2.57±0.77 2.17±0.54 4.38±1.25 8.87±1.39
T 6.343 5.610 4.130 6.333
P <0.001 <0.001 <0.001 <0.001
Note: Measurement data were processed using t test, and t is the statistical value. 
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and restore the intestinal peristalsis function, 
but studies have shown a high recurrence rate 
of bowel obstruction, because the surgery can 

increase abdominal cavity adhesion, which 
potentially aggravates the risk of recurrence 
[16, 17].

To date, conservative nasogastric intubation 
for drainage is mostly used for acute bowel 
obstruction. However, it is limited by the inabil-
ity to timely evaluate the treatment effect, and 
the disease condition can only be accessed 
based on clinical manifestations and doctor’s 
experience, which may be inaccurate and even 
lead to delayed treatment. The latest research 
has shown that the efficacy of transnasal ileus 
intubation for the conservative treatment of 
small bowel obstruction is good, with a res- 
ponse rate between 70% and 80% [18, 19]. 
Consistent with these results, this study found 
that the response rate of transnasal ileus tube 
was 72.93%, which was higher than that of the 
nasogastric intubation group, which preliminar-
ily confirms the efficacy of transnasal ileus 
tube. Potentially the mechanisms could be 
related to how the transnasal ileus tube can 
effectively and quickly reach the obstruction 
site, which helps to relief the abdominal symp-
toms and reduce abdominal pressure because 
of the negative suction pressure. Meanwhile, it 
can relieve the blood circulation and edema of 
the intestinal wall in a short time, which is con-
ducive to the recovery of intestinal function.

Scholars have found that bowel radiography 
could help identify the obstruction and help 
make accurate judgments about the disease 
condition, thereby shortening the observation 
time before surgery [20]. Also, it is believed that 
patients with certain manifestations in radiog-
raphy should be actively treated by surgery. For 
instance, when the contrast agent deos not 
reach the colon within 24 h; when the symp-
toms were relieved after 24 h, but the contrast 
agent did not reach the colon for another 48 h 
of continuous observation; when an ineffective 
result was found 12 h after the repeated use of 
meglumine diatrizoate; and when an effective 
result was found within 24 h, but the conditions 
became aggravated within 48 h. The results of 
our study showed that the observation time 
before surgery was shorter in the transnasal 
ileus intubation + radiography group than that 
in the nasogastric intubation group, and 
Logistic regression analysis revealed that the 
observation time before surgery was an influ-
encing factor of surgical timing in patients with 
adhesive small bowel obstruction, which can 

Figure 1. Comparison of observation time before sur-
gery between the two groups. 

Figure 2. Comparison of abdominal pain relief time, 
first flatus time and length of hospital stay between 
the two groups. Compared with the transnasal ileus 
intubation + radiography group, *P<0.05. 
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support the previous conclusion that radiogra-
phy could assist the judgement of disease con-
dition and the determination of surgical timing 
[21]. Meanwhile, Logistic regression analysis 
showed that ascites was also a factor affecting 
the surgical timing, which may be related to the 
acute development of bowel obstruction lead-
ing to intestinal edema, resulting in ascites.

Recent research has shown that the contrast 
agent meglumine diatrizoate is also considered 
effective in the treatment because of its physi-
cal properties of high permeability. The osmotic 
pressure of meglumine diatrizoate is about 6 
times to that of extracellular fluid, so this agent 
can promote the infiltration of extracellular fluid 
into the intestinal lumen along the gradient. In 
this case, a large amount of fluid can dilute the 
intestinal lumen contents, promote intestinal 

dilation, increase the gradient pressure of 
obstructed small intestine, and ultimately help 
the substance pass through the narrow seg-
ment [22, 23]. Therefore, meglumine diatri-
zoate has a certain therapeutic effect. This 
study showed no statistical difference in the 
response rate of non-surgical treatment bet- 
ween the two groups, but the response rate of 
the transnasal ileus intubation + radiography 
group was slightly higher than that of the naso-
gastric intubation group, which may be related 
to the limited sample size or patients’ individual 
conditions. Meglumine diatrizoate effectively 
improved the local microenvironment in the 
abdominal cavity, relieved inflammation, redu- 
ced the pressure in the intestinal cavity, pre-
pared the intestinal tract for surgery and helped 
postoperative functional recovery. The results 
of this study also showed that the postopera-

Table 5. Univariate analysis of influencing factors of surgical timing in patients with adhesive small 
bowel obstruction 

Item Patients in need of 
surgery (n=36)

Patients responded to  
non-surgical treatment (n=97) χ2 P

Age 0.054 0.817
    ≤65 years old 17 48
    >65 years old 19 49
Sex 0.169 0.681
    Male 20 50
    Female 16 47
White blood cell count 14.030 <0.01
    >15.0 × 109 28 40
    ≤15.0 × 109 8 57
Ascites 4.024 0.045
    Yes 22 76
    No 14 21
Signs of peritoneal irritation 5.404 0.020
    Yes 23 40
    No 13 57
Dilatation of intestine >3 cm 0.137 0.711
    Yes 18 52
    No 18 45

Table 6. Logistic regression analysis of influencing factors of surgical timing in patients with adhesive 
small bowel obstruction 
Item Standardized β OR 95% CI P
White blood cell count 0.011 1.012 0.886-1.334 0.218
Ascites 1.355 3.878 1.034-4.553 0.001
Signs of peritoneal irritation 0.509 1.664 0.774-1.486 0.455
Operation observation time 1.021 2.776 1.218-3.443 0.002
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tive recovery (length of hospital stay and pain 
relief time) of the transnasal ileus intubation + 
radiography group was better than that of the 
nasogastric intubation group, which further 
confirmed the clinical effect of meglumine dia-
trizoate as an adjuvant treatment [24, 25].

Comparison of prognosis between the two 
groups showed that the incidence of post- 
operative complications in the two groups  
was not statistically significant, indicating that 
the combination of meglumine diatrizoate and 
transnasal ileus tube did not increase the com-
plications, which is consistent with previous 
research [26]. However, the recurrence rate in 
the transnasal ileus intubation + radiography 
group was significantly lower than that in the 
nasogastric intubation group, which may be 
related to shorter observation time, early inter-
vention and better intestinal preparation in  
the transnasal ileus intubation + radiography 
group. Our results confirmed previous conclu-
sion that meglumine diatrizoate could reduce 
the recurrence rate after bowel obstruction sur-
gery [27].

To sum up, transnasal ileus intubation is an 
effective treatment for small bowel obstruction. 
Radiography after transnasal ileus intubation 
helps determine the surgical timing for small 
bowel obstruction, shortens the postoperative 
recovery time and reduces the recurrence rate, 
so it is recommended in clinical practice. How- 
ever, this is a single-centered retrospective 
study with a small sample size, so prospective 
multi-center studies with larger sample size are 
needed to further improve the conclusions. 
Additionally, future study could also focus on 
the mechanism of meglumine diatrizoate on 
intestinal inflammatory response.
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