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RESUMO

Pacientes impossibilitados de usar a via oral, ou com ingestao oral insuficiente
sdo beneficiados com a utilizacdo da sonda enteral (SE). As possiveis
complicagbes associadas ao mau posicionamento da SE e o impacto destas
complicac¢Bes indicam a necessidade da avaliacdo da atual técnica de insercao,
assim como conhecer a capacidade preditiva dos métodos de avaliacdo do
posicionamento adotados a beira do leito.

Foram avaliados 80 procedimentos de insercdo de SE, bem como, os testes
empregados para verificacdo do posicionamento a beira do leito, entre outubro
de 2010 e maio de 2011. Identificou-se que em 50% dos procedimentos 0s
enfermeiros adotaram a estimativa padrdo, com taxa de sucesso de insercéo
de SE nas diferentes porcdes do trato gastrintestinal de 97,5% (n=78) e 2,5%
(n=2) de posicionamentos inadvertidos. A média das estimativas de medida
dos enfermeiros foi 65,8+7,4, da estimativa padrao foi 58,2+4,6, e da estimativa
sugerida por Hanson 49,3+2,95. Houve correlacdo fraca entre a estimativa
padréo e dos enfermeiros (p<0,001).

Em concluséo, a fraca associacao entre as mensuragdes torna-se inexequivel

a indicagdo de uma estimativa perfeita.
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ABSTRACT

Patients unable to use oral, oral ingestion or insufficient benefit from the use of
nasogastric tube. Possible complications associated with malposition of
nasogastric tube and the impact of these complications indicate the need to
evaluate the current insertion technique, as well as knowing the predictive
ability of the methods for evaluating the position adopted at the bedside.

We evaluated 80 of the insertion procedure enteral feeding as well, the tests
used to check the positioning at the bedside, between October 2010 and May
2011. It was found that in 50% of procedures nurses adopted the standard
estimate, with a success rate of inserting enteral feeding in different portions of
the gastrointestinal tract of 97.5% (n=78) and 2.5% (n=2) inadvertent
placement. The average estimate of measure of the nurses was 65.8 + 7.4, the
standard estimate was 58.2 + 4.6, and the estimate suggested by Hanson 49.3
+ 2.95. There was a weak correlation between the estimate and standard of
nurses (p <0.001). In conclusion, the weak association between measurements

becomes unenforceable indication of a perfect estimate.
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1. INTRODUCAO

A sonda enteral (SE) é utilizada para fornecer nutricdo enteral a
pacientes que apresentam impossibilidade na utilizacdo da via oral, ou uma
ingestao oral insuficiente. Estima-se que, anualmente nos Estados Unidos e no
Reino Unido, um milhdo de SE sejam inseridas em pacientes adultos e
pediatricos (BECKSTRAND, 2005; MEDICINES AND HEALTHCARE
PRODUCTS REGULATORY AGENCY, 2004). A literatura descreve que as
complicagOes relacionadas ao procedimento de inser¢cédo de SE alcancam 4%,
e segundo Agéncia Reguladora de Medicamentos e Produtos do Reino Unido,
a incidéncia de mortes relacionada a inser¢do pode aproximar-se a 1/100.000
(BECKSTRAND, 2005; ELLETT MLC, 1998; MEDICINES AND HEALTHCARE
PRODUCTS REGULATORY AGENCY, 2004; HANSON, 1979).

Os procedimentos envolvidos na insercado e posicionamento adequado
da SE foram incorporados a pratica dos enfermeiros sem estudos suficientes,
especialmente de validacdo. Nesse sentido, a falta de estudos de validacéo
destas estimativas de comprimento de SE podem, por si sO, explicar as taxas
de mau posicionamento das SE. A presente dissertacdo se propde a avaliar a
técnica padronizada no Hospital de Clinicas de Porto Alegre para a insercao de
SE em adultos, quanto a concordancia entre o comprimento externo da SE e o

posicionamento da sonda no estdmago.
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Abstract: Patients receiving energy intake below their daily needs orally may
develop malnutrition and its complications, such as increased infection rates,
length of hospitalization, and death. Enteral feeding is beneficial for these
patients. However, this therapy is not without complications related to insertion
and placement of enteral feeding tubes. This review aims to identify in literature
the different techniques for insertion and the methods used to evaluate the
placement of enteral feeding tubes.

Keywords: Enteral nutrition, nursing, methods
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INTRODUCTION
The maintenance of a healthy nutritional status is important in the
clinical progress of hospitalized patients. It is known that malnutrition in hospital

patients is associated increased hospital infection rates, increased length of

hospitalization, and death.1 To maintain a healthy nutritional status, nutritional
support should be sufficient to meet the demands of basal energy expenditure,
physical activity, and stress.

If oral intake is not possible or is insufficient, enteral therapy (ET) is the

first choice to ensure that more steps of the digestive process remain
2
involved. However, the use of enteral feeding tubes (EFTS) is not without

3
complications. Sorokin and Gottlieb evaluated 2000 insertions in adults and

identified that 1.3% of tubes were misplaced; furthermore, two deaths could be

4
directly attributed to improper placement. Ellet et al. reported a complication

rate of 4%. In two other studies the prevalence of errors in the placement of

5,6
tubes ranged from 20.9% to 43.5%. Such complications occur mainly
because of inadvertent positioning of the EFT in the airway, causing

aspiration, pneumothorax, atelectasis, pleural effusion and/or
- 3'4 - - - .
bronchopleural fistula. Annually, 1 million tubes are inserted in adult and

;
pediatric patients in the United States. In Brazil there is no quantification of
this procedure. In our institution, Hospital de Clinicas de Porto Alegre,
approximately 50 adults and 50 pediatric patients use EF daily, accounting for

13% of all hospitalized patients. The nurse is the professional responsible for

8
the procedure of inserting the EFT. The use of standard techniques and
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methods of confirmation of the positioning after the insertion of the EFT and

before the administration of the feeding are recommended.8 It is also
recommended that the nurse, after the insertion of the EFT and before the
administration of the feeding, should assess the positioning of the tube,
using different tests at the
bedside.

The present study aims to review the literature regarding the techniques of
insertion of EFTs as well as the predictive capacity of methods to assess the

positioning of the EFT adopted at the bedside.

METHODS

Between April and August of 2010, two independent evaluators (DML and
MCSA), following the same criteria and procedures, accessed the PubMed
database in search of original articles, on humans, in Portuguese, English, and
Spanish. The following terms were adopted as keywords: # # enteral nutrition
feeding tube nasogastric intubation # proceeding nurse # method accuracy
and their combinations with each other. In the initial stage, the selection of
articles was undertaken based on the evaluation of the title, followed by reading
of the abstract. This was followed by a consensus between the evaluators,
which consisted of reading the complete articles and defining the types of
articles to be included in the review. Articles that addressed historical aspects

of the subject, identified in references, were also included.

RESULTS

Feeding tubes were first introduced about 3500 years ago, when the Greeks
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and the Egyptians practiced rectal feeding of patients.® In the sixteenth century,
Fabricius ab Aquapendente, professor of anatomy, used a silver tube in the
digestive tract of his patients; however, the indication is unknown. In the

eighteenth century, John Hunter fed his patients with a hollow soft leather tube
10
inserted into the stomach In 1800, in Philadelphia, Philip Syng Physick

11
introduced the idea of using a tube for gastric lavage. In 1822, English

surgeon Mr. Jukes adopted a tube called the stomach pump a 2m long rubber

11
tube with weight and perforations at the distal extremity.  For many years this

device was used for gastric emptying and irrigation. Only since 1921 has the

11
use of Levi tubes been widespread. Complications associated with the use of

the feeding tubes led to the development of polyethylene, polyvinyl, silicone,
11
and polyurethane feeding tubes. EFTs can be inserted into the stomach or

- - - . - 12 -
small intestine (duodenum, jejunum, and ileum). There iS no consensus

regarding the best location for administration, although the stomach is generally
2
preferred” The position of a postpyloric EFT is indicated by evidence of delayed

13
gastric emptying and/or the presence of gastroesophageal reflux. And,

regardless of where the tube is inserted, the most important thing is the proper

10
positioning of the patient and the slow infusion of feed.
In general, the technique of insertion of an EFT consists of (a) positioning the
patient at 45 degrees unless this is contraindicated, (b) taking external

measurements before tube insertion, and (c) lubricating the tube and bending

3,7
the head of the patient to facilitate insertion of the EFT. Several

particularities for the insertion of the EFT are described: (a) standard
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technique, (b) technique with air insufflation into the stomach, (c) insertion
guided by magnetic device and (d) use of prokinetics.

In the standard technique, the patient is first positioned at 45 degrees or as close
to this as possible (provided there are no contraindications). External
measurements are then taken to determine the size of the EFT to be
introduced. The lubricated tube is inserted through a nostril, bending the
patient’s head to facilitate progression through the pharynx, and 20 ml of air is
injected through the tube and the epigastric region auscultated to determine if
the EFT is in the stomach. Finally, the EFT is fixed. The most commonly used
measurements are from the tip of the nose to the earlobe and from the tip of the
nose to the xiphoid process via the earlobe. It is not known where these

measurements originated, although they continue to be published in textbooks
7
and taught in undergraduate nursing programs. This measurement dates from

1979, when Hanson12 sought to determine the relationship between different
external measures, including the distance between EFT in the positioning of the
distal tip of the tube in 99 cadaver and five living volunteers, obtaining a success
rate of 92% in gastric positioning. Thus, the author recommends a 50 cm mark at
the distal tip of the EFT and then measure the xiphoid process and the midpoint

between the measures, which would determine the position of the EFT in the

. . 12
gastric region.

AIR INSUFFLATION INTO THE STOMACH

The technique of air insufflation into the stomach is designed to move the distal

14
tip of the EFT into the duodenum. Salasidis et al. conducted a prospective
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randomized study in order to estimate the length of EFT required to reach the
fourth part of the duodenum. The entire EFT, except for 10 cm, was inserted,
and 500 ml of air was insufflated into the stomachs of the patients, who were
kept in the right lateral decubitus position. After 2 hours, the patients were
placed in the supine position and control radiography was performed.** Using
this technique, 21 of the 32 tubes were placed successfully, whereas among
patients who underwent the standard technique, only 12 of 34 tubes were
placed successfully (p <0.02). The success rate at 24 hours was 25 out of 32
with air insufflation and 16 out of 34 with the standard technique (p <0.02). Out
of the 21 tubes inserted into the antrum, body, or fundus of the stomach, three
moved into the duodenum the next day, compared with 5 out of 12 tubes initially
placed in the pylorus (p <0.075). The authors concluded that the insertion of the
EFT is facilitated by air insufflation; however, the presence of abdominal

distension makes the use of this technique impossible.****

In children, the
pioneers of this technique were Spalding et al.,* who compared the technique
of air insufflation with one described as standard in 50 children admitted to an
intensive care unit. The tubes were placed successfully on the first attempt in 23
out of 25 patients who underwent the air insufflation technique (a success rate
of 92%); however, in patients subjected to the standard technique, only 11 out
of 25 insertions were successful (a success rate of 44%) (p % 0.001). Lenart
and Nayak'® achieved a success rate of 67% using the technique of air
insufflation and 40% with administration of metoclopramide in 60 adults. This

technique shows a high success rate for the insertion of post pyloric tubes;

however, the associated adverse effects are not described.
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MAGNET-GUIDED TUBES

The technique of inserting magnet-guided tubes requires the use of an external
device that is 7.5 cm in diameter and 9 cm in length and works both as a
magnet and as a tube; at the distal is has a magnet that is directed by the
external device. The study that showed this new technique included 35 adults
and described the steps to insert the tube, as follows. Position the external
magnet at the right upper quadrant of the abdomen, in the midclavicular line,
just below the bottom edge of the costal margin, then insert 25 cm of the EFT
into the patient’'s nostril. During the insertion of the tube, move the external
magnet, reproducing what should be the path of the tube to its position. The
tube should then be rotated 90 degrees clockwise, leading the outer magnet
down to the suprapubic region. The authors achieved a success rate for
duodenal insertion of 88% at the first attempt.*’ Boivin et al.'® used the same
technique and the same device in 166 patients and obtained a 60% (93/156)
success rate when inserting the tube into the postpyloric region; in contrast, in
the case of insertion into the duodenum, the success rate was only 32%
(50/156). It is worth considering that the success rate with the standard
technique is 92%; thus, it appears that adoption of this device, which also

requires additional resources, confers no advantage.

PROKINETIC AGENTS

Prokinetic agents stimulate the smooth muscle of the gastrointestinal tract,
through the antagonism of dopamine and facilitation of peristalsis, leading to a
acceleration of gastric emptying and intestinal transit and, consequently,

facilitating the migration of the EFT.16 In clinical practice, several drugs are
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used for this purpose, such as metoclopramide, domperidone, and
erythromycin.18-20 In one study, 70 adults were divided into two groups,
which received either placebo or intravenous metoclopramide (10 mg),
administered immediately after insertion of the EFT. The authors reported a
success rate, defined as placement in the postpyloric position, of 60% (21/35)
in the metoclopramide group, compared with 49% (17/35) in the placebo group;
however, the difference was not statistically significant.19 Darell et al.20
evaluated 105 cases of administration of metoclopramide before the
insertion of and EFT and obtained a postpyloric success rate of 54% (32/59)
and failure of 46% (27/46), a difference of 8% (p= 0.38) . Gharpure et al.21
compared the effectiveness of erythromycin and placebo in 74 critically ill
children fitted with an EFT. Among the erythromycin group, the EFT was
placed in the postpyloric region in 23 of the 37 patients, whereas in placebo
group, 27 of 37 EFTs were postpyloric 4 hours after insertion. However, the
evidence is insufficient to say that metoclopramide is superior to placebo in the
migration of an EFT.*

After the insertion of the EFT and/or prior to administration of the food, it is
essential to assess the anatomical positioning of the EFT to minimize
mechanical complications. For this reason, different clinical and imaging tests
are incorporated into care routines to evaluate the anatomical site of the distal
position of the EFT: auscultation of the epigastrium; evaluation of the
appearance of residue aspirated; evaluation of the pH aspirated and
verification of the presence of bilirubin; capnography; ultrasound; and

radiography.
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AUSCULTATION OF THE EPIGASTRIUM
We found no studies in which the position of the EFT was verified by
auscultation of the epigastrium. The technique consists of injecting
approximately 15 ml of air through the EFT and epigastric auscultation with a
stethoscope.?” The technique of auscultation is used by nurses at the bedside
to confirm that the EFT is not in the respiratory tract. However, this method
cannot be used to determine the position of the EFT in the gastrointestinal tract.

Metheny et al.?®

recorded 123 auscultations of 85 patients and requested that
four nurses indicate the anatomical positioning of the EFT by listening to these
recordings. It was reported that it was impossible to distinguish between the
gastric and intestinal location of the distal tip of the EFT based on the intensity

of the sound.?*?®

VOLUME AND APPEARANCE OF THE ASPIRATED RESIDUE

Evaluation of the volume and appearance of the aspirated residue is
another technique used to confirm the position of the EFT. It consists of
analysis of the aspirated contents of the EFT. According to Nyqvist et al.,®®
aspiration of the secretion varies depending on the location of the distal tip of
the EFT. Metheny et al.?* present descriptions of the most commonly found
characteristics: gastric — green (cloudy), whitish or bloody beige or brown, or
still colorless or transparent; intestinal — light yellow or bile stained and
generally clear; pleural — light yellow or dyed red (blood). Phipps et al.?’
reported that tracheobronchial aspirate is mainly characterized by the presence
of mucus and is whitish, opaque or tan in color. In another study, Metheny et

al.?*  described that the analysis of the appearance of the aspirate is not a
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widely used practice because of the difficulty of obtaining consensus on the
actual characteristics of the aspirate. They also reported that the residues from
the small intestine are usually smaller than the gastric volume; thus, the
increase in the residual volume may signal a displacement of the distal tip of the
EFT from the small intestine to the stomach. The need for material to perform
the analysis makes the failure to obtain it a limiting factor. In this sense, Sabry

et al.Y’

administered 5 ml of water via the EFT in order to aspirate the same
amount. However, Darell et al.?® claim that the aspiration test is useful to

highlight the inadvertent placement of the EFT in the bronchi.

PH OF ASPIRATED RESIDUE AND PRESENCE OF BILIRUBIN

The evaluation of the pH of the residue aspirated and verification of the
presence of bilirubin is another method used to infer the location of the EFT, but
also requires aspiration of material through the EFT. Reference values of
gastric pH are 5 in the stomach and approximately 6.6 in the intestine.?®

Metheny et al.?°

report that the reference values of pH are 7.35 + 0.6 in the
intestine, 7.73 + 0.4 in the lung, and 3.9 + 0.15 in the stomach. Bilirubin values
range from 1.28 + 0.25 mg/dl in the stomach and 0.8 + 0.02 mg/dl in the lungs
to 12.73 + 0.91 mg/dl in the intestine.”® After excluding the placement of the

EFT in the respiratory tract, it is necessary to identify where the distal tip of the

EFT is placed; however, no method is 100% accurate.*

CAPNOGRAPHY

Capnography is a technique widely used in intensive care units for verification



26

of endotracheal tube placement. It is a noninvasive technique that measures the
CO2 exhaled through the tube, with the aid of a device connected to the
endotracheal tube. In this way, it can be used to verify the CO2 exhaled by the
EFT, which would suggest a tracheal position.**! Kindopp et al.>* examined the
use of capnography in 25 patients and identified with accuracy all the
inadvertent placements of the EFT. Another test that uses CO2 as the standard
is colorimetry, in which a device is inserted into the tip of the EFT and a
chemical reaction changes the color of the marker. A purple color indicates that
the distal extremity of the tube is not in the respiratory tract and a color yellow

indicates that it is.*3*

ULTRASOUND

Ultrasound is usually used in diagnostic tests; however, it has also been
used to aid insertion and/or monitoring of the position of the EFT. Hernandez-
Socorro et al.** compared a manual bedside method of EFT insertion with the
technique that used ultrasound in 35 patients. The blind manual method was
successful in 9 of 35 (25.7%) patients while the technique using ultrasound was
successful in 22 of 35 (84.6%) patients. The average time for placement of the
EFT with the manual technique was 13.9 +7.4 min (range 5-30 min) and with
the technique of ultrasound it was 18.3 + 8.2 min (rang 5-35). This study
demonstrated that ultrasound can be used to evaluate the positioning of the

tube, and may replace radiography, thus reducing exposure to radiation.

RADIOGRAPHY

Radiography is the test recommended for identifying the anatomical location
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of the distal portion of the EFT. However, it is not ideal as it may take some
time to perform, delaying the onset of ET and exposing the patient to
radiation. In addition, the EFT can be unintentionally pulled, or even displaced,
which would result in the need to perform the technique again on each of

these occasions.?®

CONCLUSION

Although the administration of enteral feeding is an important modality in
nutritional therapy, the procedures involved in the insertion and positioning of
the EFT are incorporated into the practice of nurses without sufficient studies,
especially validation studies. Thus, it is necessary to critically evaluate the
proposed insertion techniques as well as the techniques proposed for
determining the anatomical position of the distal end of the EFT. As the use of
EFTs is extremely common, the technique of insertion and positioning should

be better grounded scientifically.
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3. JUSTIFICATIVA

Considerando-se o grande numero de usudrios, as possiveis
complicagbes associadas ao mau posicionamento da SE e o impacto destas

complica¢Bes torna-se necessario avaliar a atual técnica de insercao de SE.



OBJETIVOS
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4. OBJETIVOS

4.1 GERAL

1. Avaliar a técnica padronizada no Hospital de Clinicas de Porto Alegre
para a insercdo de SE em adultos, quanto a concordancia entre o
comprimento externo da sonda (determinado pelo enfermeiro) e o

posicionamento da sonda no estdmago (mediante confirmacao por RX).

4.2 OBJETIVOS ESPECIFICOS

1. Comparar as medidas recomendadas por Hanson as adotadas pelos
enfermeiros, avaliando a técnica a ser seguida.
2. Comparar as medidas recomendadas pelos fabricantes das SE as

adotadas pelos enfermeiros.
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5.1 ARTIGO ORIGINAL

Agreement between different methods for estimating feeding tube
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Background & Aims: A feeding tube must be inserted before enteral feeding
can be initiated. The objectives of this study were to investigate the techniques
and anatomic landmarks nurses use to measure feeding tube insertion length
and evaluate agreement between different measurement methods. Methods:
Cross-sectional study. Results: The study found that 50% of nurses observed
used the institution’s standard method for measuring feeding tube insertion
length. Mean lengths were as follows: estimated by nurses: 65.8+7.4; according
to the standard method: 58.2+4.6; and according to the Hanson method:
49.3+2.95. There was strong correlation between lengths estimated by the
Hanson and standard methods, but there was a significant difference between
means (p<0.001). Nurses’ estimates had weak correlation with the standard
method and there was a significant difference between means (p<0.001). In
70% (n=56) of patients the tube was detected in the gastrointestinal tract by x-
ray. However, two tubes were observed in patients’ respiratory tracts. Bland-
Altman plots indicated weak agreement between the Hanson and standard
methods and between the nurses’ estimates and the standard method.
Conclusions: Nurses followed the standard estimation procedure in 50% of
insertions. Agreement between methods was so weak that no preferred
estimation technique could be identified.

Keywords: nutritional support, feeding tube, insertion, position.
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INTRODUCTION
Hospital malnutrition has clear and consistent negative impacts on healing
speed, infection rates, hospital stay lengths and death rates. This means that
nutritional support is indicated if it is not possible to feed via the oral route, or
when oral feeding alone is insufficient, and enteral feeding (EF) is the option of
choice because it preserves a greater number of the stages of digestion.? A
million feeding tubes (FT) are inserted into adult and pediatric patients annually
in the United States.? There are no figures currently available on the procedure
in Brazil. At our institution, which has around 800 beds, approximately 100
patients are on FT on any given day, equating to 12.5% of hospitalized
patients.>

Before EF can be initiated, it is necessary to insert an FT. The procedure
demands skill and the use of technical standards and methods to confirm the
anatomic position of the FT.%#* If complications such as pneumothorax,
pulmonary abscesses , pneumonia and even death caused by administering the
diet to the respiratory tract are to be avoided, correct positioning of the distal
point in the digestive tract must be confirmed not only soon after the insertion
procedure, but also before each feed is given.>*° There have been reports over
the years of errors being committed during FT insertion® and the literature
includes findings of FTs positioned in inappropriate anatomic locations.*>’ Ellet
et al.® have reported rates of complications related to the FT insertion procedure
as high as 4%, while Sorokin and Gottlieb’ assessed 2000 tube insertions in
adults and found that 2.4% of the FT were incorrectly positioned and two deaths

were directly attributable to incorrect insertion.
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Currently, the FT insertion technique is described differently in different
nursing textbooks.®® The lack of validation studies of these methods for
estimating the correct length of FT may alone be responsible for the rate of
incorrect FT insertion. In 1979, Hanson™ conducted a clinical study to establish
the true length (in centimeters) between the tip of the nose and the lower
esophageal sphincter (LES) and correlated the measurement with seven other
measurements based on different anatomic landmarks. To achieve this, he
examined 99 cadavers and five adult volunteers. He measured the length
directly while autopsying the cadavers. The volunteers’ LES were located by
continuous pressure recording, using a cannula full of water, connected to an
FT and monitored via a transducer, providing a signal to generate a graph of a
continuous recording. When the cannula tip passes through the LES, a
pressure zone is sensed and can be identified in the recording. According to
Hanson, the high pressure zone was 2 to 3 cm from the distal extremity of the
anatomic junction between sphincter and stomach. After analyzing the results,
Hanson' concluded his article by recommending the following method for
estimating the length of FT that should be inserted in order to place its tip in the
correct gastric position: starting from the distal tip, measure 50 centimeters
along the tube and then add the distance from the tip of the patient’s nose to
their earlobe and from there to the xiphoid (NEX). The midpoint between the 50
cm mark and NEX is the correct insertion length. It is important to point out that
no further studies were conducted after Hanson’s (in which the majority of the
sample were cadavers) in order to establish techniques based on external
measurements that could determine the correct position of the distal tip of the

FT in the gastric position in adults. Hanson’s study'’ is therefore the most
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recent reference on which the FT insertion techniques (modified or otherwise)
employed in routine daily care all over the world are based.

It is this lack of validated FT insertion techniques for adults that has motivated
the present study, designed to achieve the following objectives: (1) to evaluate
the techniques used by nurses at a University Hospital and the landmarks they
use to estimate FT length, and (2) to determine the degree of agreement
between Hanson’s method and the standard technique (NEX + 5 cm) and
between the various techniques employed by the nurses investigated and the
standard technique.

METHODOLOGY

This was a cross-sectional study investigating adult patients who
underwent FT insertion for tube feeding in an Intensive Care Unit (ICU) between
October 2010 and May 2011. Patients were excluded if they were in for head
and neck surgery, had diagnoses of cancer of the esophagus and/or stomach or
had any other anatomic abnormality that could interfere with the FT insertion
procedure.

One of the researchers (DLM) was informed whenever a doctor
prescribed an FT and, depending on her availability, presented at the ICU to
observe. Before each insertion, she measured the FT and recorded the
manufacturer’'s recommended insertion lengths, according to the radiopaque
markings on the FT. Each treating nurse was free to choose their preferred FT
insertion technique, including the method for estimating the insertion length, and
the researcher observed each insertion after measuring the insertion length
chosen by the treating nurse. Measurements were taken using an inextensible

retracting tape measure. The researcher then calculated the FT length
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according to Hanson’s proposal, using the equation: NEX/2 + 50cm. The
researcher also measured the patient's NEX, independently of the treating
nurse, before adding 5 cm to obtain the recommended insertion length
according to our institution’s standard routine. All of these lengths were
recorded immediately after each measurement on a dedicated form. The true
anatomic position was confirmed on a standard stomach x-ray, performed until
two hours of insertion of the nasogastric, analyzed by a doctor who was blind to
all other data collected. She recorded her findings on a third dedicated form,
separate from the forms completed by the research nurse and the treating
nurses.

SAMPLE SIZE CALCULATION

Based on data collected by Hanson,** who observed a 72% success rate in
gastric FT insertions using the same standardized method used at the HCPA,
and in order to achieve a Kappa of 0.8, confidence interval of 0.3, significance
level of 5%, and 80% statistical power, it was estimated that 79 patients would
be needed (158 paired observations).

STATISTICAL ANALYSIS

Initially, a descriptive analysis of the data was performed for the entire patient
sample (n=80). Continuous variables with normal distribution are expressed as
meanzstandard deviation (SD). Next, frequencies were calculated for each
insertion technique chosen by the treating nurses and their respective final FT
positions, as shown on the control x-rays. Differences between means were
evaluated using the t test for paired samples. Correlations between study
variables were analyzed using Pearson’s linear correlation coefficient. Bland-

Altman plots were used to analyze the difference between methods.
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RESULTS

A total of 80 FT insertion procedures were observed in 80 different patients who
were aged 55.8+18.1 years (50% elderly) and were predominantly men
(61.3%). The majority of them were on mechanical ventilation (61.3%) and
metoclopramide on the date of FT insertion (83.8%).

Each treating nurse was free to choose the method for estimating FT
insertion length. When the estimation methods chosen were analyzed it was
found that in 50% of procedures the nurses used the standard method. In
22.5% they used an estimate based on NEX plus the distance to the umbilical
scar; in 6.25% they used the markings on the tube (second manufacturer’s
measurement); in 5% the distance from the tip of the nose to the earlobe and
on to the xiphoid plus 5 cm; in 5% the distance from the earlobe to the tip of the
nose and on to the xiphoid plus the palm of the hand; in 3.75% the distance
from the earlobe to the tip of the nose and on to the xiphoid; in 2.5% the
markings on the tube (first manufacturer’'s measurement); in 1.25% the
distance from the tip of the nose to the earlobe and on to the xiphoid plus 10
cm; in 1.25% the distance from the tip of the nose to the earlobe and on to the
xiphoid; in 1.25% the markings recommended by the manufacturer; and in
1.25% of insertions the nurses used the distance from the earlobe to the tip of
the nose and on to the xiphoid plus 10 cm. All of the FT insertion length
estimates and the lengths used are shown in Chart 1.

The control x-rays showed that in 70% (n=56) of insertions the distal tip
of the FT was in the stomach; in 23.70% (n=19) the tip was in the duodenum; in
3.80% (n=3) it was in the pyloric region; in 1.35% (n=1) it was in the final third

of the esophagus; and in 1.35 % (n=1) of insertions the tube tip was in a lung.
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According to the Hanson technique, the mean insertion length for the distal tip
of the FT to reach the gastrointestinal tract was 49.3+2.95 cm, using the
standard technique mean insertion length was 58.2+4.6 cm and the mean
length according to all of the techniques chosen by the nurses taken together
was 65.8+7.4 cm.

Although there was a strong correlation between means for the Hanson and
standard techniques (r=0.92; p<0.001), we observed a significant difference
between their means (-9.0cm; 95%Cl: -9.5 a -8.5cm; p<0.001) (Figure 1).

There was a weak correlation between standard-method estimates and the
nurses’ estimates (r=0.33; p=0.003) and the difference between them was
significant (7.5cm; 95%CI: 5.92 to 9.17cm; p<0.001) (Figure 2).

The length indicated by the manufacturer's first radiopaque marking was
greater than the length estimated by the standard method (4.9cm; 95%CI: 3.8
to 5.9cm; p<0.001) and the difference between the manufacturer's second
marking and the length estimated by the standard method was even greater still
(16cm; 95%Cl: 15.1 to 17.3cm; p<0.001).

When we analyzed the agreement between the means for the standard
measurement and the true FT position, we found that in eight gastric
procedures the length inserted was shorter than the mean (x1SD), in 27 the
length was within the mean (x1SD), and in 21 gastric procedures the length
inserted was longer than the mean (x1SD). In five enteric procedures the
insertion length was shorter than the mean (x1SD), in five it was within the
mean (x1SD) and in 12 enteric procedures the length inserted was longer than

the mean (x1SD). It can be observed from Figure 3 that in two procedures (in
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red) the FT was located in the wrong anatomic location, despite the lengths
inserted being within and greater than the mean (x1SD) respectively.

Analyzing the lengths estimated by the Hanson method, we observed seven
gastric procedures in which the length was shorter than the mean (x1SD); 43
within the mean (£1SD), and six longer than the mean (x1SD). In one enteric
procedure the length inserted was shorter than the mean (x1SD), in 19 it was
within the mean (£1SD) and in two it was longer than the mean (x1SD) (Figure
4).

The estimated lengths calculated by the nurses were shorter than the mean
(x1SD) in 10 gastric procedures, within the mean (x1SD) in 38 and longer than
the mean in eight gastric procedures (x1SD). The length estimated by the
nurses for enteric procedures was shorter than the mean (£1SD) in two cases,
within the mean (£1SD) in 13 and longer than the mean (x1SD) in seven gastric
procedures (Figure 5). It can be observed from Figures 4, 5 and 6 that insertion
lengths were not associated with FT position, since identical measurements
were recorded for distinct positions.

A Bland-Altman graph was plotted to calculate the coefficient of agreement.
Figure 6 illustrates the bias of -8.98 and shows the extent to which the
differences between the Hanson and standard methods stray from zero. The
upper limit of agreement is -5.52 and the lower limit of agreement is -12.44,
indicating a weak association between the estimates. Figure 7 also indicates a
weak association, this time between the nurses’ estimates and the standard
method. The bias is 7.54, the upper limit of agreement is 20.66 and the lower

limit of agreement is -5.58.
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DISCUSSION:

In contrast with what we had expected, in 50% of the procedures the nurses
chose methods other than the standard procedure. This is possibly the result of
nursing courses using different textbooks, which in turn contain different
recommendations.®*°

In this study we observed that the nurses tended to overestimate the correct FT
insertion length (65.8+7.4) while Hanson’s method tended to underestimate the
FT insertion length, which is evidence that Hanson’s method** is not accurate
enough to be adopted in practice.

The overall success rate for inserting the FT into different portions of the
gastrointestinal tract was 97.5% (n=78), but the control x-rays showed that two
FTs had been inserted into patients’ respiratory tracts. This is a similar rate of
malpositioned FTs to that observed by Sorokin and Gottlieb,” who analyzed
2000 FT insertions and observed that 2.5% (n=50) were malpositioned,
although they did not list the methods used to estimate insertion length.

Bland and Altman'? introduced a statistical method for assessing agreement
between two variables. It is a visual test in which the data are plotted on a
graph, with the difference between the two measurements on the y-axis and the
means of the differences on the x-axis. For this study, we compared the nurses’
measurements with the standard measurement and the Hanson'!' method
estimates with the standard measurement. Each plot provides two important
parameters. The first is the mean of the differences between the results of the
two methods, where a zero value means perfect agreement and values other
than zero indicate better agreement the closer they approach to zero. The

second parameter is defined by the upper and lower limits of 95% agreement
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between different methods, where narrower deviation ranges indicate greater
degrees of agreement. One advantage of this method is that isolated values
outside of the limits of agreement do not unduly affect the test, as they would
with a correlation test. The importance of outlying data points can be evaluated
clinically. Our results showed that there were weak associations between the
methods compared, meaning that is was not possible to determine which
measurement should be used or which estimation method is more accurate.
LIMITATIONS:

There is a need for further research in this area in order to bridge the
knowledge gap left by the lack of studies designed to obtain measurements
from which to estimate the correct insertion length for patients.
CONCLUSIONS:

We conclude that half of the nurses studied did not use the standard procedure
for estimating insertion length and that the association between different
methods was so weak that no preferred estimation technique could be
identified.

ETHICAL CONSIDERATIONS

This is an observational study, which were not expected greater risks than
those classified as "minimal” for patients, given that the verification measures of
the estimates. Routine care was not modified. All nurses who consented to

participate in this project fulfilled the term of consent.
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Figure 1 — Dispersion graph of estimates according to standard procedure against estimates

according to the Hanson method.
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Figure 2 — Dispersion graph of estimates according to standard procedure against estimates

made by nurses.
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Figure 3 — Lengths estimated by standard procedure (in centimeters) and the true position seen
on control x-rays. In the gastric and enteric sections amber indicates lengths shorter than the
mean (<53.5), green indicates lengths within the mean (=53.5 and <58.5) and blue indicates

lengths longer than the mean (= 58.5). Red indicates malpositioning.
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Figure 4 — Lengths estimated by the Hanson method (in centimeters) and the true position seen
on control x-rays. In the gastric and enteric sections amber indicates lengths shorter than the
mean (<46.25), green indicates lengths within the mean (=246.25 and <52.25) and blue indicates

lengths longer than the mean (= 52.25). Red indicates malpositioning.
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Figure 5 - Lengths estimated by Nurses’ method (in centimeters) and the true position seen on
control x-rays. In the gastric and enteric sections amber indicates lengths shorter than the mean
(<58.00), green indicates lengths within the mean (=58.00 and <72.50) and blue indicates

lengths longer than the mean (= 72.50). Red indicates malpositioning.



+2 DP = -5.52
x=-8.98
L2 DP =-12.44

k]

c

: HANSON VS STANDARD METHOD

s -5.0 | * . .

2] * .

g ™ ™ *

I . * . .

> L ]

Ke) -7.5 4 . . -

3 * .

= . . e . .- »
£ » » * . "
= 100 ™ * -
n o .o » - -
o * * *

5 AT * .

o 8 . » -
% g -12.5. * *

Ke] "5 ™ -

§ £ [ ] »

¥

So| 1501 e

E % T T T T T T T T T
(=7

Means of estimates by Hanson’s and standard methods

52

Figure 6 — Bland-Altman plot comparing estimates made by Hanson’s method with standard

method estimates. The mean (central horizontal line) and upper and lower limits of agreement

are shown. Measurements are in centimeters.
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Figura 7 — Grafico de Bland & Altman — Bland-Altman plot comparing estimates made by

nurses with estimates by standard method. The mean (central horizontal line) and upper and

lower limits of agreement are shown. Measurements are in centimeters.
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Chart 1 — Methods for determination of FT insertion length used by nurses in

and mean FT insertion length in centimeters.

an ICU with absolute

Technique chosen Frequency | % cm

1. Distance from earlobe to tip of nose and on to 40 50.1 | 64.9+£7.05
xiphoid + 5 cm

2. Distance from earlobe to tip of nose and on to 18 22.5 | 66.6x8.7
umbilical scar

3. Distance from tip of nose to earlobe and on to 4 5.0 61.12+2.01
xiphoid + 5 cm

4. Markings on tube — 2nd manufacturer’s 5 6.3 74*
measurement

5. Distance from earlobe to tip of nose and on to 4 5.0 73.7+£1.25
xiphoid + palm of hand

6. Distance from earlobe to tip of nose and on to o 3 3.8 64.16+8.54
xiphoid

7. Markings on tube — 1st manufacturer’s 2 2.5 63*
measurement

8. Distance from tip of nose to earlobe and on to 1 1.3 62.5
xiphoid + 10 cm

9. Distance from tip of nose to earlobe and on to 1 1.3 54.5
xiphoid

10. Between manufacturer’'s markings 1 1.3 65

11. Distance from earlobe to tip of nose and onto o 1 1.3 69.5
xiphoid + 10 cm

Total 80 100

* Fixed measurements.
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6. CONCLUSOES

Apesar de 50% dos enfermeiros ndo adotarem a técnica padréo
observamos 97,5% dos posicionamentos nas diferentes por¢cbes do trato
gastrintestinal.

As medidas recomendadas por Hanson tendem a subestimar as
medidas de insercdo dos enfermeiros, diferentemente das medidas
recomendadas pelo fabricante que tendem a superestimar tais medidas.

A observacdo de dois posicionamentos inadvertidos reforca a
importancia da utilizacdo do RX de controle para confirmacdo do correto

posicionamento.



CONSIDERACOES GERAIS E LIMITACOES
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7. CONSIDERACOES GERAIS E LIMITACOES

A fraca associacdo entre as estimativas obtidas neste estudo inviabiliza a
recomendacdo de uma medida perfeita. Portanto, fazem-se necessarios a

realizacdo de novos estudos acerca deste assunto.
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METODOLOGIA

DELINEAMENTO DO ESTUDO

Trata-se de um estudo transversal.

PACIENTES

Foram incluidos 80 pacientes adultos internados no Centro de Terapia
Intensiva (CTI) do Hospital de Clinicas de Porto Alegre (HCPA), entre outubro
de 2010 e maio de 2011, que tiveram indicacdo de insercdo de sonda
nasoenteral (SNE) para inicio de dieta.

Foram excluidos pacientes submetidos a cirurgia de cabeca e pescoco,
com diagnaostico de cancer de es6fago e/ou estbmago ou com outra alteracao

anatdbmica que pudesse interferir o procedimento de insercéo da SE.

MATERIAIS E METODOS

Antes do inicio do estudo, todos os enfermeiros (as) dos diferentes
turnos do CTI receberam informacdes sobre o projeto de pesquisa, 0S mesmos
foram convidados a participar. Os enfermeiros que aceitaram participar
assinaram o termo de consentimento esclarecido (TCLE) (Apéndice 1).

Apds o0 médico assistente prescrever a SNE, uma das pesquisadoras (DLM)
era avisada pela enfermeira assistencial e comparecia a CTI. Antes de todos o0s
procedimentos, a pesquisadora media a SNE, conferindo o comprimento
sugerido pelo fabricante para inser¢do da SNE no estbmago, de acordo com as
marcas radiopacas presentes na SNE (MEDICONE®). Cada enfermeira
assistencial era livre para escolher a técnica de inser¢cdo de SNE, incluindo o

modo com o qual estimaria o comprimento da mesma a ser introduzido no
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paciente e a pesquisadora acompanhou todas as insercfes de SNE, tendo
mensurado antes da insercdo, todos os comprimentos de SNE determinados
pelas enfermeiras assistenciais. Para tanto, foi utilizada uma fita métrica retratil
e nao extensivel. Para cada paciente, a pesquisadora determinou o
comprimento da SE proposto por Hanson, seguindo a equacao: NOX/2 + 50cm.
Também, para cada paciente, de modo independente da enfermeira
assistencial, a enfermeira pesquisadora mediu o comprimento do NOX,
somando a este valor mais 5 cm (comprimento recomendado na técnica de
insercdo padrdo do HCPA). Os registros de todos esses comprimentos foram
efetuados imediatamente ap6s cada afericdo, em um formulario especifico

(Apéndice 2).

CALCULO DO TAMANHO DA AMOSTRA

Baseado nos dados obtidos por Hanson (12) que encontrou 72% de
sucesso de insercBes das sondas em por¢ao gastrica utilizando-se da mesma
técnica de insercdo padronizada no HCPA, e para obter o Kappa de 0,8, com
intervalo de confianca de 0,3, considerando um nivel de significancia de 5%,
poder estimado de 80%, necessita-se de 79 pacientes (158 pares de

observacdes).

ANALISES ESTATISTICA

Inicialmente, foi procedida analise descritiva das caracteristicas gerais
dos pacientes, respeitando-se as caracteristicas e distribuicdo das variaveis. A
concordancia entre a impressdao dos enfermeiros do CTI quanto ao

posicionamento da SE e o diagndstico da posicao anatdbmica da SE visualizada
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pelo RX foi avaliada por meio de coeficiente Kappa. Igualmente, a
concordancia entre os enfermeiros do CTIl e a enfermeira pesquisadora, foi

avaliado por meio de coeficiente Kappa.

CONSIDERACOES ETICAS

Trata-se de um estudo observacional, onde ndo foram esperados riscos
maiores que os classificados como “minimos” para os pacientes, tendo em
vista que a verificacdo das estimativas de medidas. A rotina assistencial nao foi
modificada. Todos os enfermeiros que consentiram em participar do presente
projeto preencheram o termo de consentimento livre e esclarecido (Apéndice

1).
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Apéndice 1
Prezado Enfermeiro (a)

Estamos realizando um estudo com o objetivo de comparar diferentes
medidas para inser¢cdo de sonda na posicdo gastrica. Caracteriza-se por um
estudo observacional, com utilizacdo de questionarios.

Nosso instrumento de pesquisa serd a observacdo da técnica com o
preenchimento de um questionario pré-estabelecido com as medidas obtidas
pelo profissional enfermeiro responsavel, ndo interferindo na rotina do hospital.

A logistica segue com a enfermeira pesquisadora acompanhando o
profissional enfermeiro(a) que realizara o procedimento e também preenchera
um questionario dando sua impressao sobre o posicionamento da sonda, este
cego para o pesquisar. A enfermeira pesquisadora também preencherd um
guestionario com a sua impressdo sobre o posicionamento da sonda, cego
para o enfermeiro do CTI.

Serdo incluidos adultos que necessitarem inserir sonda para inicio de
dieta enteral internados nos Centros de Terapia Intensiva (CTI) do Hospital de
Clinicas de Porto Alegre.

Para tanto, gostariamos de convida-lo a participar do estudo. Sua
participacdo implicardA em ser observado durante a insercdo de sonda
nasogastrica e em nenhum momento esta observacéo fara parte de avaliagcao
funcional. Alem disso sera convidado a responder algumas perguntas para
registro no banco de dados. O estudo néo ira identifica-lo, tendo liberdade se
desejar, desistir de participar em qualquer momento do estudo.

Se vocé necessitar de qualquer outro esclarecimento, entre em contato pelo
telefone com Mariur Gomes Beghetto (51) 33598199 ou com Enf. Déria (51)
84032782.

Declaro que estou ciente e concordo em participar do Estudo que ir4
comparar diferentes medidas para insercdo de sonda na posi¢ao gastrica.

Data:

Nome Assinatura

Pesquisador responsavel: Elza Daniel de Mello
Mariur Gomes Beghetto fone: (51) 33598199
Pesquisador Enf. Déria Leaes fone: (51) 84032782
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Técnica utilizada pelo enfermeiro da CTI

(1). Lobulo da orelha até a ponta do nariz até o AP. Xifoide mais 5 cm ou 2 dedos.

(2). Medida recomendada por Hanson

(3). Marcas externas ja existentes na Sonda recomendada pelo fabricante.

(4). Outra técnica:

Angulo da cama: graus

MEDIDAS DE CONTROLE DE POSICIONAMENTO

** Marcar com X se a medida foi adotada pelo enfermeiro da CTI

Ausculta

Avaliacdo das caracteristicas residuais:

Volume ml

)
)
() Ph
)
)

Teste de Presenca de borbulha () positivo () negativo

Impresséo do enfermeiro da CTl sobre o posicionamento da sonda:
( ) Regido gastrica

( ) Entérica

( ) Via aérea

( ) Nao sabe

DADOS DO ENFERMEIRO

Nome do enfermeiro: Turno:

Data de insercao da sonda: Hora:




