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Abstract

A 77-year-old woman exhibited a rapid progression of dementia and declining physical function and, over a
period of about four months, reached a state of akinetic mutism. A final diagnosis of Creutzfeldt-Jakob
disease (CJD) was made. A nasogastric tube was inserted into the stomach, and then it was confirmed on X-
ray that the end of the tube was in the correct position. She was discharged to a nursing home, where she
received home medical care after discharge. One month after the nasogastric tube insertion, Tumguide® was
used to assist in replacing the tube at this home. In home care settings where an X-ray machine may not be
available, Tumguide® may assist with nasogastric tube insertion.
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Introduction

When artificial nutrition is being considered for patients with sequelae of cerebral infarction or advanced
dementia, who have difficulty eating by mouth, enteral feeding is common [1]. In most cases, the
administration route for tube feeding is via a nasogastric tube or gastrostomy, but the indications depend on
a range of factors, including the patient’s overall condition and disease, where they are being cared for, and
their prognosis.

When a nasogastric tube is inserted into the stomach of a patient in a hospital, this is usually done under
plain X-ray observation to ensure that the end of the tube is not inserted anywhere other than into the
stomach [2]. However, in home care settings, an X-ray machine may not always be available.

Tumguide® (Neuroceuticals Inc., Tokyo, Japan) is a handy system for checking nasogastric tube tip
placement. It consists of a Tumguide® light source and Tumguide® fiber. The light source utilizes
proprietary light-condensing technology to emit a red light-emitting diode (LED) that is highly biologically
permeable for use as biologically transparent (BT) illumination [3]. To use this system, the light source is
connected to a fiber inserted into the nasogastric tube, and the lit-up tip is passed through the esophagus
and into the stomach, where its location is visible from outside the body. This has the advantage that a
nasogastric tube can be placed without using X-rays [4].

We present a patient, treated for Creutzfeldt-Jakob disease (CJD), who underwent a nasogastric tube
insertion with Tumguide® while in a nursing home. It is the first report of the use of Tumguide® for
nasogastric tube insertion in a home care setting.

Case Presentation

The patient was a 77-year-old woman, with a height of 154 cm and a weight of 54 kg. Her medical and family
history were unremarkable, and she had never lived outside Japan. She lived alone in a detached house, and
the persons closest to her were her older son and her younger son with his wife.

In March 2023, she noticed that her sight was becoming poor and visited an ophthalmologist. There were
signs of cataracts in both eyes, and she underwent surgery in June 2023, but there was little improvement.
The next month, she developed obvious visual and auditory hallucinations, became violent, and attempted
self-harm, so she was sent to a psychiatric hospital for her own protection. As the amount she was eating
decreased while she was hospitalized, a nasogastric tube was inserted into her stomach, and enteral feeding
was started after chest and abdominal X-rays showed no abnormalities. Lewy body dementia was initially
suspected. A dose of 4.5 mg rivastigmine patch treatment was initiated and increased to 9 mg after four
weeks. However, her symptoms continued to worsen, and she was transferred to a general hospital under the
care of an attending physician in the Department of Neurology.
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At the time of the hospital transfer, she was akinetic and mute, exhibiting signs of generalized myoclonus.
Laboratory tests revealed hypoproteinemia (6.0g/dL (6.7-8.3 g/dL)) and hypoalbuminemia (3.2g/dL (3.8-5.2
g/dL)) without other abnormalities (Table ).

Reference ranges Items Values Unit Reference ranges
4,000-8,000 Na 137 mEa/L 137-147
380-500 K 3.8 mEq/L 3.5-5.0
12.0-16.0 Cl 100 mEq/L 98-108
12.0-40.0 Ca 8.5 mg/dL 8.4-10.2
6.7-8.3 T-chol 173 mg/dL 130-220
3.8-5.2 TG 76 mg/dL 30-149
0.2-1.2 fT3 2.5 pg/mL 1.7-3.7
8-38 T4 1.6 ng/dL 0.7-1.5
4-44 TSH 0.9 plu/mL 0.4-4.9
120-245 CRP 0.1 mg/dL =0.3
38-113 HBs-Ag (-) )
37-125 HCV-Ab -) (-)
8.0-20.0 HIV-Ab (-) (-)
0.5-0.9 FBS 90 mg/dL 70-110

TABLE 1: Laboratory test findings.

Chest and abdominal X-rays showed no abnormalities, except for the presence of a nasogastric tube. Brain
MRI revealed mild atrophy of the cerebrum and high signal levels in the cerebral cortex and basal ganglia on
DWI (Figure I).
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FIGURE 1: Brain MRI findings.

Brain MRI revealed mild atrophy of the cerebrum and high signal levels in the cerebral cortex and basal ganglia
on DWI.

A periodic synchronous discharge (PSD) was evident on electroencephalography, and cerebrospinal fluid
tests revealed positive for 14-3-3 protein and negative for a real-time quaking-induced conversion (RT-QuIC)
assay. In September 2023, she was finally diagnosed with CJD with a life expectancy of around six months.

Although she was diagnosed with CJD, the possibility of a variant of this disorder was not completely
excluded, and there was some hesitancy in performing a gastrointestinal endoscopy to create a gastrostomy.
It was, accordingly, decided that enteral feeding would be continued via a nasogastric tube.

While the patient was hospitalized, visiting was strictly limited to prevent the spread of COVID-19. In the
process of deciding where she should be subsequently cared for, her family requested that she would be
discharged to a facility where visits would be possible. It was, therefore, decided to discharge her to a
nursing home and to initiate home medical care after she was discharged.

After her discharge to an environment in which her family was able to visit, her general condition remained
stable. One month after nasogastric tube insertion at the previous hospital, tube replacement was
considered. As the facility did not possess a portable X-ray scanner, the staff consulted the family on
whether they would prefer the tube to be changed in a visit to the hospital or by using Tumguide® in the
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facility, and they chose the latter.

Tumguide® consists of a Tumguide® light source (Figure 2, left) and a disposable Tumguide® fiber (Figure 2,
right).

~BmeAE-AOESRAIRNENS 72~ TRUDF—TL

ILHTE T2 1=
e, e B gy

o e
10498 T453771529(17]2407004L0}03 180001

amni

FIGURE 2: Main components of Tumguide®.

The nasogastric tube that had been inserted in the previous hospital was removed. The Tumguide® fiber
(external diameter of 1.5 mm) was coated with medical-grade lubricating jelly and inserted into a new
nasogastric tube (12Fr x 120 cm; TOP Co., Tokyo, Japan) and anchored with a stopper at a position
sufficiently far from the end of the tube to ensure that the tip would not poke out beyond it. The Tumguide®
fiber was connected to a Tumguide® light source, and a stopper was fitted to prevent the two from coming

apart (Figure 5A). The power was turned on, and it was confirmed that the BT light was blinking at the tip
(Figure 3B).
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FIGURE 3: Tumguide® system.

The room lights were turned off, the curtains were drawn, and the nasogastric tube was inserted gently and
smoothly in a supine position. The BT light was observed above and to the left of the umbilicus, indicating
that the tip had reached the inside of the stomach (Figure 4A). At this point, the insertion length was 50 cm,
and when the tube was pushed further in, at an insertion length of 55 cm, the BT light was observed above
and to the right of the umbilicus, indicating that the tip had moved to the pyloric side of the stomach and
suggesting that the end of the nasogastric tube was within the stomach (Figure 4B).

A B

FIGURE 4: Findings that the tip of the Tumguide® fiber exists in the
stomach.

The nasogastric tube was fixed at the 50 cm position, after which the Tumguide® fiber was withdrawn. When
air was injected, a bubbling sound was heard in the stomach, and around 20 mL of clear yellow fluid with the
appearance of gastric fluid was aspirated from the nasogastric tube.

After this exchange, only water was initially administered, and as this was found to be unproblematic,
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enteral nutrition agents were then administered. Three weeks after the tube was exchanged, the patient’s
course was uneventful, and we intend to use Tumguide® again for nasogastric tube exchanges at the facility
in the future.

Discussion

We treated a patient with CJD who underwent nasogastric tube insertion with Tumguide® in a nursing
home. This is the first case report of the use of Tumguide® for nasogastric tube insertion in a home care
setting.

Nasogastric tubes are useful for short-term enteral nutrition, but when long-term enteral nutrition is
required, percutaneous endoscopic gastroscopy (PEG) nutrition is the usual choice. However, CJD is a prion
disease, and although sporadic, the infectious prions are almost completely localized to the eyes and central
nervous system, and the risk of infection due to gastrointestinal endoscopy is regarded as negligible [5]. In
variant CJD, the prions are present, at a comparatively high level, in the lymphatic tissue, including the
tonsils and Peyer’s patches in the intestines. Even after high-level disinfection, the possibility of residual
prions cannot be excluded [6,7]. Although the probability of encountering variant CJD in Japan is now
extremely low, the possibility could not be entirely excluded in this case. Given the resultant hesitancy about
performing a gastrointestinal endoscopy for a gastrostomy, it was decided to continue enteral feeding via a
nasogastric tube.

Nasogastric tubes are comparatively easy to use for delivering enteral nutrition. However, if they are
mistakenly inserted into the trachea and bronchi, subsequent nutrient administration may cause extremely
serious complications. In a previous study of 740 nasogastric tube insertions, the tube was mistakenly
inserted into the trachea and bronchi in 14 cases (1.9%), two (0.3%) of which resulted in the development of
fatal complications [8].

The use of a laryngoscope has been reported to be useful as per the Japan Medical Safety Agency's guidelines
for nasogastric tube insertion [9]. Although it can prevent insertion into the trachea, it cannot determine the
position of the tip of the gastric tube. It has been customary to use simple methods of confirming the
position of the tip of the tube after nasogastric tube insertion, including listening for gastric bubbling
sounds and aspirating gastric contents, but these confirmation methods are far from safe and do not match
the efficacy of X-ray guidance [2]. The sensitivity of listening for gastric bubbling sounds was 79%, while the
specificity was 61%. Moreover, if an aspirate could be obtained, the results of pH measurements showed a
sensitivity of 78.4% and a specificity of 85.7% [10].

In home medical care settings, however, the number of facilities that have a portable X-ray scanner is
limited. Under these circumstances, Tumguide® is a useful alternative. When Tumguide® was in
development, a study was carried out to compare the visible position of the BT light from Tumguide® with
the position of the end of the tube on X-rays in 102 hospitalized adult patients requiring general anesthesia.
When the BT light was visible in the upper abdominal region, the end of the nasogastric tube was always
inside the stomach (87/87: positive predictive value 100%), and when the end of the tube was confirmed not
to be inside the stomach on X-ray, the BT light was never visible (4/4: specificity 100%). However, the BT
light was not always visible when the end of the tube was confirmed to be inside the stomach on X-ray
(87/98: sensitivity 89%) [11]. These results suggest that, when the BT light is visible in the upper abdominal
region, it is extremely likely that the end of the nasogastric tube is inside the stomach, and it can be used
with appropriate precaution. There are various reasons why the BT light may not be visible, even when the
nasogastric tube is inside the stomach. These include situations where its end is positioned tangentially to
the gastric wall because of the presence of multiple organs, including the left lobe of the liver and the
transverse colon on the abdominal side of the stomach, and because of food residue within the stomach
[11]. When the BT light is not visible, the end of the nasogastric tube may be outside the stomach, such as
inside a lung, and the tube should not be used.

Tumguide® has the advantage over X-ray scanning in that it does not expose either the patient or medical
staff to radiation. Another method of checking the position of the nasogastric tube that also does not
involve X-ray exposure is ultrasound scanning. A recent systematic review of 14 studies, involving a total of
1,812 adult subjects, reported that this method has a sensitivity of 96% and specificity of 91% [12]. Although
this is a useful method, it is unable to detect misplacement in a certain number of cases and requires a high
level of proficiency. A further confirmation method is the use of a capnometer to measure the partial
pressure of carbon dioxide in exhaled air. A systematic review that analyzed 13 studies and involved a total
of 1,541 adult subjects reported that this technique has a sensitivity of 96% and a specificity of 99%

[13]. Thus, Tumguide® like a capnometer is considered to be a useful option for inserting a nasogastric tube
safely.

One of the problems with the Tumguide® system is the cost. Even though the Tumguide® light source
device costs 400,000 yen and the disposable Tumguider® fiber costs 2,300 yen, the procedure fee can only be
calculated at 1,800 yen. For Tumguide®, in order to spread the technology further, an improvement in this
regard is urgently desired.
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This is the first case report of the use of Tumguide® for nasogastric tube insertion in a home medical care
setting. There has been a report of its use for hospitalized patients in Japan [14]. Tumguide® was used for
two hospitalized patients with COVID-19. In one, the nasogastric tube placement was successful, and in the
other, the BT light was not observed. Tumguide® may also be useful from an infection control perspective as
it enables the nasogastric tube placement to be completed at the bedside. Following COVID-19, the
possibility of another novel infectious disease causing a pandemic that requires isolation in the near future
cannot be ruled out, and the sphere of use of Tumguide® is expected to grow.

Conclusions

We treated a patient with CJD who underwent nasogastric tube insertion with Tumguide® in a nursing
home. This is the first case report of the use of Tumguide® for nasogastric tube insertion in a home care
setting. Tumguide® may be useful for nasogastric tube insertion in home care settings where it may not be
possible to confirm the position of the end of the nasogastric tube by X-ray. The limitation of the
Tumguide® system is the cost. Since it is a new and useful technique for nasogastric tube insertion, further
improvement in the cost is urgently desired.
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