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Esophageal Obstruction Caused by the Solidification of Residue of an Enteral
Feeding Formula
Hancheol Jo1, Ye Rim Chang1, So Mi Kim 2, Dong Wook Kim 1, Ye Seob Jee1
Departments of 1Surgery and 2Internal Medicine, Dankook University Hospital, Cheonan, Korea

The nutritional support of acutely ill patients is very important and early enteral nutrition is recommended. Feeding via the
nasogastric route is used widely for its ease of access if the patient cannot maintain volitional food intake. If the position of
the tip or side holes of the nasogastric tube (NGT) is above the gastroesophageal junction, there is the possibility of retention
and solidification of the administered enteral feeding formula in the esophagus. Therefore, the tip of the NGT should be checked
carefully; a chest radiograph to confirm its position can be considered, especially in patients with a higher risk of aspiration
and gastroesophageal reflux. In addition, careful consideration of the risk factors that can trigger esophageal obstruction is required
when feeding patients in the intensive care unit. This paper describes two unusual cases of esophageal obstruction caused by
the solidification of residue of an enteral feeding formula.
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INTRODUCTION

intake. Recently, tubes for nasogastric feeding have been
developed and used; however, Levin tubes, which have been

The nutritional support of acute ill patients is very im-

designed for drainage of gastric contents, have been widely

portant and early enteral nutrition (EN) is recommended to

used in particular. Levin tubes have multiple side holes

1

within 20 cm of the tip of the tube, so even if the tip is lo-

Feeding via the nasogastric route is widely used for its ease

cated in the stomach, the feeding formula can be delivered

of access if the patient cannot maintain volitional food

to the esophagus through the side holes. Herein, we report

maintain gut integrity and attenuate disease severity.

two cases of esophageal obstruction caused by malpositioned feeding tubes.
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CASE REPORT
1. Case 1
An 87-year-old female was transferred to the intensive
care unit (ICU) from a local hospital with a diagnosis of
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acute cholecystitis. She developed pain in the right upper

Continuous enteral feeding via the Levin tube proceeded

quadrant while undergoing treatment for pneumonia 4 days

and was gradually increased to 960 mL per day. She defe-

prior to her transfer to the ICU. She had no specific past

cated on the 16th hospital day for the first time since being

medical history.

hospitalized. Subsequently, she had loose stool but no

She was intubated and mechanically ventilated due to ex-

diarrhea.

acerbation of the pneumonia and developed a para-

After a month of treatment, her Levin tube got occluded

pneumonic pleural effusion the next day, during the treat-

and was removed for replacement, but insertion of a new

ment of acute cholecystitis. After she was hemodynamically

Levin tube failed repeatedly. Insertion of the Levin tube

stabilized on the 3rd day following her ICU admission, a

under guidance of gastrofiberoscopy was attempted, but it

Levin tube (size 14, French gauge) was inserted and con-

also failed. Obstruction of the esophagus due to solid-

Ⓡ

tinuous enteral feeding of a formula called Harmonilan

ification of residual enteral feeding formula material at the

(Nutrichem Diät + Pharma GmbH, Roth, Germany) was

level of 20 cm from the upper incisors was noted (Fig. 1A).

administered at an infusion rate of 480 mL per day.

A gastroenterology physician was consulted and the be-

Additionally, oral medication via the tube (powdered los-

zoar was pushed downward to the stomach with a gastrofi-

artan and furosemide) was administered. The assigned

berscope. After the whole bezoar was completely removed

doctor confirmed the position of the Levin tube by

from the esophageal lumen (requiring about 11 minutes),

auscultation.

shallow ulcers of the esophageal mucosa were observed

Her clinical course gradually improved with intravenous

(Fig. 1B). The esophageal mucosal ulcers were treated with

(IV) antibiotic administration and percutaneous drainage of

IV esomeprazole. A new Levin tube was reinserted under

the pleural effusion. Initially, we administered ceftriaxone

guidance of a gastrofiberscope and continuous enteral feed-

and metronidazole with a focus on treating the acute

ing via the Levin tube resumed the next day with another

cholecystitis. Subsequently, the antibiotics were changed

feeding formula called EncoverⓇ (EN Otsuka Pharmaceutical

from ceftriaxone to meropenem for treatment of biliary sep-

Co., Hanamaki, Japan), without intolerance.

sis on the second hospital day, and on the 20th hospital day,

During a retrospective review of serial chest radiographs,

they were changed to piperacillin/tazobactam and gemi-

we found that the tip of the Levin tube had been malposi-

floxacin to focus more on treating the pneumonia. IV pan-

tioned above the gastroesophageal junction (GEJ) instead

toprazole and metoclopramide had been administered since

of inside the stomach (Fig. 2). The position of the newly in-

her initial hospitalization. She was weaned off the mechan-

serted Levin tube was confirmed by the assigned physician

ical ventilator on the 8th hospital day and was transferred to

using chest radiograph, and enteral feeding continued with-

the general ward on the 22nd hospital day with nasal con-

out complication.

tinuous positive airway pressure therapy.

The patient was scheduled to undergo elective chol-

Fig. 1. (A) Esophageal obstruction due
to enteral feeding formula. (B) After
pushing the formula downward, a
shallow ulcer of the distal esophagus
was noted (arrows).
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Fig. 2. The tip of the Levin tube located in the distal esophagus
(arrow).

Fig. 3. Esophageal obstruction due to enteral feeding formula.

added a continuous injection of IV heparin to prevent furecystectomy; however, her clinical course worsened due to
relapsing pneumonia. She expired on the 71st day of her
hospitalization.

ther aggravation of the cerebral infarctions.
On the fourth POD, he was still receiving mechanical
ventilation therapy. On that day, a Levin tube was inserted,
and its placement was confirmed with auscultation.

2. Case 2

Continuous enteral feeding with HarmonilanⓇ was initiated

A 68-year-old male complaining of severe chest pain was

with an infusion rate of 480 mL per day, and it was gradu-

transferred to the ICU from a local hospital with a diagnosis

ally increased to 960 mL per day. Administration of oral

of ascending aortic pseudoaneurysm. He had a past medical

medication (levosulpiride) via the tube ensued, until the

history of diabetes mellitus, left temporal cerebral in-

Levin tube occluded on the 12th POD. He had not defe-

farction, right upper lobectomy due to lung cancer at anoth-

cated since his hospitalization. The assigned doctor at-

er hospital one year prior to this hospitalization, and re-

tempted reinsertion of the Levin tube but failed repeatedly.

ceived an endovascular stent of the right common carotid

On the next day, gastrofiberoscopy was performed for eval-

artery and left subclavian artery two months prior to

uation of the esophagus and insertion of the Levin tube, but

hospitalization.

esophageal obstruction due to solidification of residual en-

On the second hospital day, he underwent ascending aorta

teral feeding formula was noted (Fig. 3).

replacement surgery with an artificial graft. IV cefbuper-

A gastroenterology physician was consulted, and again the

azone and IV pantoprazole were administered, and con-

bezoar was pushed downward to the stomach using a gas-

tinuous IV injections of nitroglycerin, labetalol (for control

trofiberscope (requiring about 18 minutes). A new Levin

of blood pressure), regular insulin (for control of blood glu-

tube was reinserted under the guidance of a gastro-

cose level), and furosemide (for proper fluid balance) were

fiberscope and continuous enteral feeding with another

also administered.

feeding formula called Greenbia DM solutionⓇ (Dr.

Because he did not respond to pain stimulation and his

Chung’s Food, Cheongju, Republic of Korea) via the Levin

mental status did not improve after cessation of sedatives

tube was resumed on the next day. The position of the new-

on the first postoperative day (POD), magnetic resonance

ly inserted Levin tube was confirmed by the assigned physi-

imaging of the brain was performed, and a neurologist diag-

cian with chest radiograph, and enteral feeding continued,

nosed him as having acute multiple cerebral infarctions. We

without any sign of intolerance. The infusion rate of the
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cal hospital without significant improvement.

feeding was increased up to 1,440 mL per day.
In this patient, the tip of the former Levin tube had been
positioned in the stomach, as noted in a retrospective re-

DISCUSSION

view of chest radiographs. However, the portion of the tube
that reached inside the stomach was about 15 cm in length

In most cases reporting esophageal obstruction caused by

(Fig. 4). Therefore, it is reasonable to assume that some of

solidification of residual enteral feeding formula, Levin

the side holes of the tube were located above the GEJ.

tubes were used and the position of the tip was not con-

The patient had no complication associated with the as-

firmed radiographically (Table 1).2-4 For example, Tawfic et

cending aorta replacement surgery, but as the cerebral in-

al.2 reported a patient who suffered esophageal obstruction

farction condition became chronic, the patient had a trache-

by bezoar from an enteral feeding formula. In that case, the

ostomy placed on the 15th POD. He was bedridden for

malpositioning of the nasogastric tube (NGT) in the

about six months in ICU, and finally was transferred to a lo-

esophagus was confirmed, leading to an accumulation of
the formula in the distal esophagus, which subsequently
2
solidified. Tawfic et al. suggested that a major mistake was

the failure to use a radiograph or a second method to confirm the correct position of the NGT. By radiographically
confirming the location of the tip, it is possible to prevent
esophageal obstruction.
Some case reports assume that the cause of solidification
is the interaction of the casein component of the feeding
formula with the acidic pH of the gastric juice. In a case report by Turner et al.,5 an enteral feeding formula containing
a casein component was administered, which resulted in
esophageal obstruction. Since the formula containing dried
skim milk instead of casein, which does not induce solidFig. 4. The tip of the Levin tube located in the stomach (arrowheads),
but the portion of the tube inside the stomach was about 15 cm.

ification even at a pH below one, Turner et al.5 suggested
using a formula that does not contain casein and adminis-

Table 1. Overview of the esophageal obstruction cases
Age/sex
Case 1

87/F

Case 2

68/M

Tawfic et al.

2

20/M
3

80/F

Marcus et al.

Degheili et al.

4

69/M

Medical condition

Enteral access

Acute cholecystitis,
Levin tube (14 Fr)
pneumonia
Ascending aorta
Levin tube (14 Fr)
pseudoaneurysm, diabetes
mellitus, left temporal
cerebral infarction
Meningoencephalitis
NGT (14 Fr)
Vascular dementia, chronic
heart failure, diabetes
mellitus, hypothyroidism
Myocardial infarction,
anoxic brain injury

Malposition of
tube tip

Treatment

Result

Yes

Endoscopy

Successful clearing
of esophagus
Successful clearing
of esophagus

Yes

Endoscopy

Yes

Successful clearing
of esophagus
Successful clearing
of esophagus
Unavailable

NGT (size
unavailable)

No

Endoscopy with sodium
bicarbonate solution
Endoscopy

NGT (size
unavailable)

No

Feeding jejunostomy

F = female; M = male; NGT = nasogastric tube.
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tering acid-lowering medications. Gupta et al.6 recom-

NGT designed only for feeding and made of polyurethane,

mended administering pancreatic enzyme extract because

a Levin tube is made of silicone and usually has a smaller

it can prevent and liquefy the solidification of casein-con-

inner diameter compared to that of a polyurethane tube. In

Ⓡ

taining formula. However, because Harmonilan does not

the first case, the tip of the NGT was located in the

contain casein, it is unknown which component caused sol-

esophagus. In the second case, the tip of the NGT was lo-

idification in the two aforementioned cases.

cated in the stomach, but the distance from the GEJ to the

Since gastroesophageal reflux (GER) can increase the

tip of the tube was inadequate and some of the side holes

risk of esophageal obstruction during EN, it is recom-

might have been located in the esophagus. It is reasonable

mended that risk for GER should be identified and de-

to assume that total or part of the administered feeding for-

creased by maintaining elevation of the head of bed, and ad-

mula was retained in the esophagus and thus solidification

3

occurred; additionally, the reflux of gastric contents with an

Douzinas et al. reported that GER became worse with a

acidic pH may have triggered the solidification. In the first

longer duration of NGT feeding in mechanically ventilated

case, the patient did not have a significant past medical his-

patients because NGT feeding causes mechanical irritation

tory, but she received mechanical ventilation due to

of the esophagus and relaxation of the lower esophageal

pneumonia. In the second case, the patient had a past med-

sphincter. In addition, percutaneous gastrostomy and

ical history of diabetes mellitus and was diagnosed with

semi-recumbent positioning should be considered to lower

acute cerebral infarction, which may alter the motility of the

ministering prokinetics and/or proton pump inhibitors.
7

8

esophageal sphincter and cause retention of the enteral

the risk of GER.

More attention should be given to ICU patients receiving

formula.10 Listed risk factors related to the patients in these

enteral feeding via an NGT. Degheili et al.4 reported a case

two cases might have resulted in the esophageal obstruction

of esophageal obstruction due to a bezoar from a ca-

observed in these two cases.

sein-based feeding formula and suggested risk factors that

In conclusion, feeding tubes that are designed solely for

predispose patients to gastrointestinal (GI) bezoars may in-

feeding rather than drainage should be used to prevent

clude delayed gastric emptying, supine positioning, reduc-

esophageal obstruction due to enteral formula. The tube

tion in gastric acidity, history of previous gastric surgeries,

should be carefully inserted and checked radiographically to

peptic ulcer disease, achalasia, GI malignancies, Crohn’s

be sure that all side holes are located within the stomach.

disease, hypothyroidism, presence of hiatal hernia, and neu-

Risk factors for esophageal obstruction due to bezoar for-

ropathic or myotonic dystrophy. They also suggested that a

mation should be identified and minimized. Lastly, if a pa-

multidisciplinary team approach is required for the estima-

tient is expected to receive enteral feeding for an extended

tion of the risk of GI obstruction from bezoar when provid-

duration, casein-based formulas should be avoided, if

ing ICU patients with enteral feeding. In a retrospective

possible.

9

study of esophageal bezoar by Caldeira et al., there were 9
patients who were diagnosed with esophageal bezoar across
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