Abstract

One of the issues that Japan faces as a super aging society is nutritional disorder of the
aged person due to their deteriorated swallowing functions. Once oral feeding becomes
difficult for a person due to dysphagia, nutrients are fed through a feeding tube inserted
from his nose or mouth through the esophagus and stabilized in the stomach or the
intestines. This is the tube feeding method using a nasoesophageal feeding tube. It is quite
difficult and there is no easy and certain way to estimate the location of the tip of a
nasoesophageal feeding tube. Therefore, fatal accidents are being continually reported due
to incorrect insertion of the tube and incorrect injection of nutrients into the trachea or the
lungs. However, the real situation of these kinds of accidents in Japan is not well-known.
We found twenty-eight fatal accident cases in the past sixteen years concerning
nasoesophageal feeding tubes and tubal feeding in the accident reports by the media and
in the database for medical errors and near miss case reports operated by the Japan
Council for Quality Health Care (JAQHC). Analyzing the processes that lead to the fatal
accidents based on these cases, we found two independent perils, acts potentially involving
risks. One is insertion of a tube and another is injection of nutrient. The hazards
disturbing these perils are miss-insertion of a tube into inappropriate place, and miss-
injection of nutrients with insufficient observation. The most serious loss (risk) caused by
the combination of these two perils is a fatal accident. The former hazard correspondence
1 is to insert a nasoesophageal feeding tube into the appropriate place, and the latter
hazard correspondence 2 is to observe well jest before the injection of nutrients.
Concerning the hazard correspondence 1, one of the preliminary measures to prevent
miss-insertion of a feeding tube is to estimate the length to insert. Our objective is to
increase the feasibility of successful sampling of gastric fluid, which is one of the methods
to verify the dwelling position of a feeding tube, by estimating the insertion length. We
inserted nasoesophageal feeding tubes for fifteen adult volunteers, sampled gastric fluid,
and conducted pH measurement and confirmation of gastric fluid. As the results, we

reached a simplified formula of the estimated length of the tube to be inserted shall be



“Height (cm) x 0.3 + 10 cm” for a person with the height of 145 - 180 cm. The hazard
correspondence 2 is to establish an observation method to confirm that the feeding tube is
inserted into the right place just before the injection of nutrients. We developed the
procedures and the contents to be conducted just before the injection by analyzing the
momentum to discover the accidents from the medical error cases. The condition for the
observation method is not to neglect the observation of the patient and the tube, which
anybody can do. We devised “Ma, Mi, Mu, Me, Mo” for the observation procedures to
memorize easily. Ma: Marking Position, Mi: Get wind of the sound from the tube by ears
( “Mimi” indJapanese.), Mu: Observe if there is any chokes ( “Muse” in Japanese.), Me:
Observe the care and location of the tube in the mouth with your eyes (“Me” in Japanese.),
Mo: Confirm with the monitor (of the pulse oximeter ) for more than 95%. Concerning the
contents, we created a leaflet checklist.

Conclusion: By estimating the insertion length of a nasoesophageal feeding tube using
the formula, “Height (cm)x0.3+10cm,” it makes sampling of gastric fluid easy, enables
pH measurement, and leads to appropriate insertion of the tube into the right place. Saito
reported that this advance preparation makes the feeding tube reach to the fundus
ventriculi more certainly, and improve the ratio of successful sampling of gastric fluid from
30% to 79%. The procedures for observation method of appropriate insertion of a
nasoesophageal feeding tube are distributed as leaflets and sold as textbooks. Since 2012,
such textbooks are appointed as practical teaching materials for the existing nursing care
staffs to be the final executor of tubal feeding. There are currently no reports of fatal
accidents concerning tubal feeding nor accidents concerning miss-injection of nutrients by
nursing care profession. This paper contributes to safer insertion of a nasoesophageal
feeding tube in medical practices, to safety management and practical education of tubal
feeding conducted at medical, nursing, and care practices, and to prevention of fatal

accidents which 1s the most serious risk.
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