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ORIGINAL ARTICLE

A novel and simple method using a transanal intestinal 
long tube for protecting intestinal anastomosis and 
decompressing the small bowel
So Hyun Nam
Division of Pediatric Surgery, Department of General Surgery, Dong-A University College of Medicine, Dong-A University Hospital, 
Busan, Korea

INTRODUCTION
Pediatric surgeons are sometimes confronted with intractable 

small bowel obstructions after surgery for meconium related 
ileus, necrotizing enterocolitis, solitary bowel perforation, and 
gastrointestinal atresia, among others. These obstructions can 
be caused from intestinal adhesion, anastomosis twisting, 
stricture, and hypomotility caused by immaturity of enteric 
nervous system [1,2]. Intestinal anastomosis with mismatched 

size can be a big issue because dilated loop can compress the 
anastomosis leading to intestinal obstruction. It can be difficult 
to determine whether to wait for clinical improvement or to 
schedule an immediate operation. The reoperation for small 
infants raises many concerns about postoperative complications 
and recovery, even with increased surgical experience and 
knowledge. Here, I introduce the use of transanal intestinal 
long tube (TILT); a procedure arisen from complicated 
reoperation. TILT passes from anus to the anastomosis, helping 

Purpose: I introduce the use of transanal intestinal long tube (TILT) using nasogastric tube. TILT passes from anus to the 
anastomosis, helping to decompress a dilated bowel loop. 
Methods: TILT procedure was limited to those patients predicting a severe luminal size discrepancy after intestinal 
anastomosis, and who had postoperative prolonged ileus. We retrospectively reviewed the medical records of 10 infants (7 
male an 3 female patients) who were treated using the TILT procedure between 2012 and 2016. 
Results: Median gestational age was 27+5 weeks and birth weight was 940 g. The first operation was done at a median 
of 4.5 days after birth due to necrotizing enterocolitis perforation (4 cases), isolated intestinal perforation (3 cases), 
meconium related ileus (1 case), congenital ileal volvulus (1 case), and ileal atresia (1 case). Nine cases of ileostomy 
closure were planned at a median of 130.5 days with a body weight of 3,060 g. For the ileal atresia case, TILT procedure 
without additional small bowel resection was performed to treat postoperative prolonged ileus. Nine out of ten were well 
functioned and defecation via anus was observed in a median of 4.5 days. Milk feeding began at a median of 6 days and the 
long intestinal tube was removed in a median of 14.5 days. 
Conclusion: I suggested that TILT procedure could be a noninvasive operative option, predicting of size mismatched 
anastomosis causing prolonged ileus. Passive drainage of proximal intestinal contents might be helpful for decompress 
endoluminal pressure during the time of anastomosis healing with bowel movement recovery.
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to decompress a dilated proximal bowel loop at the first trial. In 
this report, I review my short experience with this new attempt 
for decompressing the dilated bowel. 

METHODS

First case
The first attempt of TILT insertion was from complicated 

operation with situational complexities. The baby was born 
at a gestational age of 27 weeks and with a birth weight of 
980 g. He underwent an initial small bowel resection with 
end ileostomy at 10 cm above ileocecal valve at 6 days after 
birth due to necrotizing enterocolitis perforation. He was 
referred to our clinic for an early closure of the ileostomy due 
to excessive water loss and ileostomy retraction. Aside from 
an adhesiolysis, the ileostomy closure was uneventful. Though 
the proximal lumen was two times greater than distal lumen, 
I made end to end anastomosis as usual. Unfortunately, during 
the 10 days postoperation, gradual aggravation and distension 
of the abdomen became pronounced without stool passage 
(Fig. 1A). We completed a second operation, creating a side to 
side anastomosis for decompression because the anastomosis 
was healthy and intact. However, this second operation 
did not alleviate the abdominal distension, and the bowel 
movement was not recovered. At 5 days post the 2nd operation, 
wound dehiscence occurred, along with the exposure of the 
peritoneum. A third operation was planned (Fig. 1B). Due to 
concerns of creating a stoma due to complications from the 
previous enterostomy, I attempted a TILT insertion. I did an 
ileocecectomy and inserted a 12F nasogastric tube via the anus. 
The tube was passed through the whole colon and anastomosis 
and placed 10 cm proximal to the anastomosis. The total 
length of the inserted nasogastric tube was 60 cm. Stool started 
draining well via the TILT, and abdominal distension was 
markedly improved. He was able to start feeding at 10 days 

post TILT operation and defecated via the anus. The TILT was 
removed 68-day postoperation due to uncertainties of this new 
procedure. He is doing well now without complications.

Indication of TILT
The selection criteria for the TILT procedure in stoma closure 

were limited to those patients showing narrow caliber of ileum 
and microcolon, predicting a severe luminal size discrepancy 
between proximal lumen and distal lumen on contrast studies. 
In cases where the diameter of the lumen in the distal ileum 
and colon was found to be less than one third of the proximal 
intestine during operation, we decided to attempt the TILT 
procedure. In addition, the TILT procedure was attempted 
on patients exhibiting prolonged postoperative ileus after 
intestinal anastomosis. If the anastomosis would be so far from 
ileocecal valve, or if the luminal discrepancy is not dominant, 
we do not do TILT procedure. 

Surgical procedure
To prepare the area for a surgical drape, the entire abdomen—

including the inguinal area—was disinfected. After trimming 
the ileostomy, we resected the ileum and made an end to 
end anastomosis with an interrupt suture; starting with the 
posterior wall of the anastomosis (Fig. 2A). In preparation for 
insertion, we made an additional side hole on the nasogastric 
tube (we have used both 10F and 12F nasogastric tubes with 
success) to prevent occlusion of the hole with stool. The tube 
was inserted via the anus (Fig. 2B) and routed through the 
rectum and sigmoid colon with the help of intra-abdominal 
guidance. The tube easily passed through the entire colon to 
the proximal side of the anastomosis. After the intestinal tube 
passed over the anastomosis, the anterior wall of the intestine 
was closed with an interrupt suture. (Fig. 2C) The tube was 
fixed in place at the buttock with one tagging suture and taped 
down. The infantogram post this TILT procedure is shown 
below (Fig. 3).

Postoperative care for the TILT
The external portion of the tube was connected with a 

closed bag, allowing intestinal contents to drain naturally. 
We frequently checked the patency of the intestinal tube by 
milking and gently aspirating procedures, thus preventing 
occluding of the lumen. Irrigation with a warm saline solution 
was utilized 3 days post operation when the lumen became 
occluded.

Patient data collection & characteristics
We retrospectively reviewed the medical records of infant 

who were treated using the TILT procedure between March 
2012 and February 2016 at the Inje University Haeundae Paik 
Hospital and the Dong-A Medical Center—both located in 

A B

Fig. 1. (A) At 10 days postoperation, gradual aggravation and 
distension of the abdominal cavity became pronounced due to 
lack of stool passage. (B) At 5 days post the second operation, 
it did not show an improvement of bowel distension.
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Busan, Korea. From these medical records, data surrounding 
gestational age, birth weight, underlying disease causing 
exploratory laparotomy, the timing of the 1st and 2nd 
operations, the maintenance period of the intestinal tube, and 

the time to full enteral feeding was retrospectively collected. 

RESULTS

Patient characteristics 
A series of 10 children was enrolled in this study, comprising 

of 7 male and 3 female patients. Median gestational age was 
27+5 weeks (range, 23+2–39+1 weeks - Nine out of the ten babies 
were premature) and birth weight was 940 g (range, 615–2,400 
g). The first operations were done at a median of 4.5 days (range, 
0–33 days) with a body weight of a median of 835 g (range, 
720–2,360 g). The operations were initiated due to necrotizing 
enterocolitis perforation (4 cases), isolated intestinal perforation 
(3 cases), meconium related ileus (1 case), congenital ileal 
volvulus (1 case), and ileal atresia (1 case). Loop ileostomies were 
completed for the premature babies with solitary intestinal 
perforation, meconium related ileus or necrotizing enterocolitis 
and congenital ileal volvulus. For the case of ileal atresia, I did a 
resection and anastomosis (Table 1). 

So Hyun Nam: Transanal intestinal long tube to decompress the small bowel

A B

C

Fig. 2. (A) We made an end to end anastomosis with an 
interrupt suture; starting with the posterior wall of the 
anastomosis. (B) The tube was inserted via the anus, and 
passed through the entire colon to the proximal side of the 
anastomosis. (C) After the intestinal tube passed over the 
anastomosis, the anterior wall of the intestine was closed 
with an interrupt suture.

A B

Fig. 3. The infantogram post this transanal intestinal long tube 
procedure is shown above. (A) Transanal intestinal long tube 
(TILT) was well located in the small bowel. (B) Small bowel 
was well decompressed via TILT after 5 days.
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TILT procedure characteristics
The second operation for ileostomy closure was planned at 

a median of 130.5 days (range, 86–226 days) with a median 
body weight of 3,060 g (range, 2,400–5,000 g). Before the 2nd 
operation, we performed distal contrast enemas and observed 
the passage of contrast in the distal ileum and colon. All of 
these operations were uneventful. For the ileal atresia case, 
postoperative obstructions were not improved over 3 weeks. 
We performed the 2nd operations as a TILT procedure without 
additional small bowel resection and anastomosis.

Surgical outcomes 
Nine out of ten TILT procedures were well functioned and 

defecation via natural anus was observed in a median of 4.5 
days (range, 3–12 days). Milk feeding began at a median of 6 
days (range, 2–15 days) and enteral feeding of 60 kcal/kg/day 
was reached at a median of 10 days (range, 5–27 days) after 

the TILT procedure. The long intestinal tube was removed in 
a median of 14.5 days (range, 3–68 days) and the time to full 
enteral feeding was a median of 15.5 days (range, 8–47 days) 
postoperatively. In 1 case, the malfunctioning tube was removed 
3 days after the TILT procedure. In this patient, intestinal 
obstruction was prolonged for 3 days longer after the tube was 
removed. This was relieved after gastrograffin enema. Nine of 
the patients recovered well and have had no episodes of ileus. 
One patient with severe bronchopulmonary dysplasia died from 
respiratory distress with sepsis after 2 months (Table 2).

DISCUSSION
Most infants recover well from surgical treatments for 

intestinal anastomosis, especially with surgical technique 
improvements and excellent wound healing properties in 
infants. However, when an anastomosis leakage develops, 

Table 1. Patients’ characteristics

No. Sex Gestational 
age (wk)

Birth  
weight (g)

Age of 1st 
operation (day)

Cause of  
operation Operation name 1st operation 

weight (g)

1 M 27+2 980 6 NEC Loop ileostomy resection 
   of small bowel

870

2 F 25+3 680 24 MRI Loop ileostomy 800
3 M 23+4 630 25 NEC Loop ileostomy 780
4 F 27+2 1,100 0 Fetal volvulus Loop ileostomy resection 

   of small bowel
1,110

5 M 30+2 845 3 SIP Loop ileostomy 760
6 M 39+1 2,400 2 Ileal atresia Small bowel R&A 2,360
7 M 26+5 900 13 NEC Loop ileostomy 760
8 M 23+2 615 33 NEC Loop ileostomy 720
9 F 27+6 1,110 2 SIP Loop ileostomy 1,070
10 M 31+1 1,840 2 SIP Loop ileostomy 1,820
Median M:F = 7:3 27+5 940 4.5 - - 835

NEC, necrotizing enterocolitis; MRI, meconium related ileus; SIP, solitary intestinal perforation; R&A, resection and anastomosis. 

Table 2. Surgical outcomes

No
Age of 2nd 
operation 

(day)
Operation name Weight of 2nd 

operation (g)
Function of 

tube

Duration of tube 
maintenance 

(day)

Time for full 
enteral feeding 

(day)
Survival

1 138 Ileostomy take down 3,160 Good 68 47 Y
2 141 Ileostomy take down 3,310 Good 13 10 Y
3 226 Ileostomy take down 4,280 Good 24 30 Y
4 123 Ileostomy take down 2,800 Good 14 23 Y
5 170 Ileostomy take down 3,470 Good 18 20 Y
6 23 Ileum resection & anastomosis 2,960 Good 15 13 Y
7 121 Ileocecectomy 2,760 Good 24 16 Y
8 158 Ileostomy take down 2,400 Good 14 15 N : sepsis
9 86 Ileostomy take down 2,740 Good 10 8 Y
10 106 Ileostomy take down 5,000 Malfunction 3 10 Y
Median 130.5 - 3,060 - 14.5 15.5 -
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prompt surgical treatment is needed to prevent septic 
complications and correct the anastomosis failure. The overall 
rate of anastomosis leakage ranges from 2%–12% and is 
correlated to morbidity and mortality [3,4]. Possible risk factors 
of anastomosis leakage have been reported as:

∙ Surgeon’s skill [4-6]
∙ Anastomotic site [7-10]
∙ Operative time [11-13]
∙ Blood loss [10,13]
∙ Blood flow to the anastomosis [14]
∙ Tension of the anastomosis [14]
∙ Contamination of the operative field [11,12]
∙ Bowel preparation [15]

For pediatric surgeries, endoluminal pressure and motility 
are also influential. To reduce endoluminal pressure, there 
is always a concern with the intestinal lumen diameter and 
proper alignment for the anastomosis during the operation. 
Intestinal anastomosis for smaller diameter usually requires 
interrupt sutures with fine suture material in order to prevent 
intestinal lumen narrowing. The initial attempt for TILT was to 
reduce the endoluminal pressure. For the anastomosis with size 
discrepancy, the passage from dilated proximal loop is often 
delayed and finally the lumen of anastomosis is compressed 
with collapsed. I believe that it could be a role of drainage tube 
like nasogastric tube in the stomach. To relieve the pressure 
of proximal intestinal contents might be helpful during the 
time of anastomosis healing. If the motility of distal bowel is 
insufficient, TILT would be able to replace the bowel movement 
passively. As in my initial case, absence of bowel movements 
is disastrous, even with the confirmation of the presence of 
ganglion cells in the intestine. The etiology of motility disorder 
is mostly unclear and is extremely difficult to link in a cause-
and-effect relationship between neuronal, interstitial cells of 
Cajal, or muscle deficits and motility dysfunction [2]. 

It was very helpful for intestinal atresia case. The atretic distal 
segment can lead to severe luminal discrepancy of anastomosis 
and the motility of distal segment is markedly decreased 
than proximal segment. We can do plication and tapering 
enteroplasty also. While waiting for restoring of distal bowel 
movement, TILT can be a bridge procedure for decompression. 

Similar to the TILT procedure for infants in my experience, 
transanal drainage tubes have been tried in colorectal surgeries, 
especially low rectal cancer surgeries. It showed significant 
decrease of anastomosis leakage rates and prevention of severe 
complications, regardless of patient’s factors and surgical factors 
[4,16-18]. I think one key difference in previous usage and the 
TILT procedure is the length of the drainage tube. Transanal 
drainage tube is shorter than TILT. 

Actually we do not have any long intestinal tube reaching 

ileum from mouth. That is why I chose the tube insertion 
from anus. Among available commercial tubes, I tried to use 
a nasogastric tube. The length of the nasogastric tubes ranged 
from 80 to 150 cm. While this is too short to pass through the 
entire colon in children and adults, it is long enough for small 
infants weighing less than 5 kg to pass through the entire colon 
and into the terminal ileum via anus. 

Early on in TILT procedures, I concerned about the tube 
remaining in the abdominal cavity and if the abdominal wall 
would close. However, these complications did not arise. In 
order to keep the tube in place, we did a single suture near the 
anus and taped the intestinal tube on the buttock.

In our experience, postoperative intestinal obstructions 
after intestinal anastomosis have occurred due to adhesive 
bands, anastomosis narrowing, or anastomosis folding due 
to proximal bowel dilation. Peritoneal adhesions are a result 
of peritoneal irritation by infection or surgical trauma. While 
the development of peritoneal adhesions has been extensively 
studied, there have been no definitive strategies designed 
to prevent them. We attempt to prevent peritoneal damage 
by employing gentle handling, meticulous hemostasis, and 
continuous irrigation, avoidance of unnecessary drying and 
ineffective use of foreign bodies. However, even with these 
prevention techniques, adhesive intestinal obstruction is 
unpredictable [19].

Anastomosis stricture can still cause intestinal obstructions. 
There are sporadic reports of balloon catheter dilations of focal 
intestinal strictures for small infants [20-22]. It might be a safe 
and effective option to avoid repeat surgery that may cause 
intra-abdominal adhesion and short bowel syndrome [22] but 
it is difficult to expand the usage. To that point, TILT can also 
be simply utilized to maintain the patency for preventing 
anastomosis stricture, twisting and folding. 

Herein, we introduce a simple method to decompress 
endoluminal pressure using a TILT. The nasogastric tube 
is readily available, and the simple process is applicable to 
decompress bowel contents with enough length and diameter 
for small infants. We agree that TILT procedure can be risky 
by causing intestinal lumen obstruction. This should not be 
utilized as a routine procedure for intestinal anastomosis for 
small infants and these trials should not replace an operation 
in all cases. Also, we cannot compare TILT group and non-
TILT group in pediatric population. It could not prove the 
benefit of TILT procedure over all pediatric surgery. It requires 
a prospective case-control study. However, despite a small case 
series with a selection bias of the surgeon’s subjective nature, 
it is worthy of consideration that could be a noninvasive 
operative management option, predicting of size mismatched 
anastomosis causing prolonged ileus. 

In conclusion, we suggested that TILT procedure could be a 
noninvasive operative option, predicting of size mismatched 

So Hyun Nam: Transanal intestinal long tube to decompress the small bowel
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anastomosis causing prolonged ileus. Passive drainage of 
proximal intestinal contents might be helpful during the time 
of anastomosis healing with bowel movement recovery. 
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