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Abstract

Nasogastric tube (NGT) use has been common in the immediate postoperative period in surgical patients for decades. Potential
advantages include the decompression of gastric contents and the early administration of time-sensitive medications. However,
its routine use after cardiac surgery has not been established as a gold standard yet. The NGT use for prevention of post-
operative nausea and vomiting has been a matter of debate in literature. Also, NGT use has also been associated with the
incidence of some respiratory and gastrointestinal complications and it may be a source of significant pain and discomfort to
patients. In this article, we review the current available literature regarding the use of NGT during and immediately after
cardiac surgery, with particular emphasis on its potential role in enhanced postoperative recovery.

Introduction

The nasogastric tube (NGT) has been widely accepted for routine perioperative use in surgical patients
for decades. NGTs are used to decompress the gastric contents or to administer feeds and or medications
for patients unable to tolerate oral intake [1,2]. In cardiac surgery particularly, NGTs have been used for
post-operative nausea and vomiting (PONV) which occurs very commonly, however the role of NGTs in
reducing this complication has been controversial in the literature [3]. The capability of early delivering
medications, such as aspirin after coronary artery bypass grafting, adds more utility to NGT use in the
immediate postoperative period [4,5]. There are ongoing debates regarding the efficacy of NGTs, whether
they are necessary, and the complications NGT may cause. While some authors consider that postoperative
NGT insertion should be the standard of care to minimize the incidence of PONV, alleviate gastric distension,
and reduce risk of pulmonary complications [6], some argue that NGTs are ineffective for the prophylactic
purposes suggested and can even exacerbate negative outcomes in postoperative patients.

In this paper, we review the current evidence regarding the safety and efficacy of NGT use following cardiac
surgery with particular emphasis on its potential role in enhancing recovery in this group of patients.

Study design and search strategy

A database search was conducted using Embase, Cochrane Library, and Medline to identify relevant studies
in October 2021 (Table 1). The following keywords and subject headings were used: “heart surgery” OR
“CABG” OR “surgery” AND “clinical outcomes” OR “patient-reported outcomes” OR “adverse outcomes”
OR “complications” OR “postoperative complications” OR “intraoperative” AND “nasogastric tube” AND
“nausea” OR “postoperative nausea” OR “nausea and vomiting” OR “postoperative nausea and vomiting”
OR “pneumonia” OR “anesthesia” OR “feeding” OR “feeding apparatus” OR “decompression” in Embase,
“cardiac surgery” OR “heart surgery” OR “CABG” OR “surgery” AND “outcomes” OR “complications” OR
“postoperative” OR “intraoperative” AND “nasogastric tube” AND “nausea” OR “vomiting” OR “pneumo-
nia” OR “anesthesia” OR “feeding” OR “decompression” in Cochrane Library, and [(“Thoracic surgery” OR
“Coronary Artery Bypass” OR “General surgery” OR “Outcome Assessment, Health Care” OR “postoperative
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complications” OR “intraoperative complications”) AND (“nausea” OR “postoperative nausea and vomiting”
OR “pneumonia” OR “anesthesia” OR “decompression”)] AND (“nasogastric tube” OR “intubation, Gastroin-
testinal”) in Medline.

<Table 1>

Data Extraction, and Quality Assessment

A study characteristics table was created to summarize the selected sources (Table 2). Study design, sample
size, inclusion and exclusion criteria, baseline patient demographics, and outcomes were all studied. Due
to significant variability between the format of reported results, a standardized data summary table was
not created. Instead, the relevant reported results are discussed in their respective sections. Instead, the
relevant reported results are discussed in their respective sections. Selected articles were narratively reviewed
in compliance with the Scale for the Assessment of Narrative Review Articles (SANRA) narrative review
checklist [7].

<Table 2>

The impact of using NGT on PONV after cardiac surgery

The incidence of PONV after cardiac surgery can be as high as 42-71% [8,9,10,11,12,13]. Many pharmaco-
logical and non-pharmacological therapies have been applied in the treatment of PONV. However, patients
that have undergone cardiac surgery are more susceptible to developing hypotension, oversedation, and car-
diac arrhythmias with the use of traditional antiemetics [14,15]. Additionally, severe PONV can result in
significant complications such as electrolyte disturbance, dehydration, aspiration, and myocardial ischemia
due to increased myocardial oxygen consumption [16,17,18]. Similarly, gastric distention caused by increased
swallowing post-operatively increases intragastric pressure which may make patients more susceptible to
PONV [19]. This is further exacerbated if the gas mixture in the stomach contains elements of volatile anes-
thetics introduced into the stomach during manual ventilation [20]. Currently, there is conflicting evidence
regarding the utility of using routine NGT in to relieve gastric distention and to reduce PONV.

In patients undergoing other general surgical procedures, it was found that gastric decompression, which
NGT use is intended for, did not reduce PONV [21,22]. Furthermore, another large comparative study
including patients who underwent a wide variety of non-cardiac surgical procedures found that there was no
significant difference in PONV incidence in groups with or without NGT [23]. Due to the several conflicting
reported results, the current consensus guidelines do not recommend the routine use of NGT to prevent
PONV [24].

In a recent randomized controlled trial of 202 postoperative cardiac patients, it was found that the incidence
of postoperative vomiting after cardiac surgery was higher in the control group (24%) than in the NGT
group (10%, p=0.007). However, NGT use was not found to significantly impact nausea. The significant
reduction in vomiting was observed within 8 hours post cardiac surgery, and there was no difference with
respect to the use of antiemetics between the 2 groups. In this study, the NGT was inserted after induction
of anesthesia and maintained on gravity suction until removal with extubation [3].

In their randomized cohort study of 104 patients, Burlacu et al. (2005) found that continuous gastric
decompression using a NGT during coronary revascularization surgery until tracheal extubation did not
reduce the incidence and severity of nausea or the incidence of vomiting or retching in these patients (Table 3)
[16]. The severity of these parameters was measured for the first 24 hours postoperatively. However, Burlacu
et al. (2005) reported that since the incidence of PONV after cardiac surgery was less than what is reported in
the literature, this study was effectively underpowered to detect a difference in PONV despite the prospective
power calculation that was done. Additionally, another study with 114 patients undergoing cardiac surgery
with cardiopulmonary bypass were randomized to receive NGT after the induction of anesthesia or not, and
PONV was recorded for the first 24 hours postoperatively (Table 3) [25]. It was reported that the use of
NGT did not impact the incidence of PONV or requirements for antiemetics after cardiac surgery.

2
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<Table 3>

In their interesting case report, Papoulidis et al. (2014) reported a patient who developed significant hemo-
dynamic instability after coronary artery bypass surgery due to a distended massive hiatus hernia that posed
a tamponade effect. Once a NGT was placed to decompress the stomach and aspirate gastric content, there
was an astonishing improvement in the patient’s status. This suggests that the presence of large hiatal
hernias may be a reasonable indication for NGT after cardiac surgery [26].

Early administration of medications

It is well established that early administration of some medications, such as aspirin, in the postoperative
period may play an important role in improving outcomes after cardiac surgery. According to the 2011
ACCF/AHA guidelines for CABG, if aspirin was not initiated preoperatively, this should be done within 6
hours postoperatively and continued permanently to prevent saphenous vein graft (SVG) closure and adverse
cardiovascular events [27]. Similarly, the 2008 European association for cardio-thoracic surgery (EACTS)
guidelines recommend that all patients without contraindications should be given aspirin postoperatively
within 24 hours of a CABG [28]. Early aspirin administration was associated with better graft patency and
overall survival and significant reductions in stroke, myocardial infarction, renal failure and bowel infarction
incidence [29,30,31].

NGT has proved to be an effective method for delivering mediations post-operatively. Zafar et al. (2009)
compared the administration of tablets orally or via NGT and found that NGT was associated with earlier
peak concentrations and an overall greater absorption and bioavailability [4]. Shennib et al. (2003) investi-
gated the feasibility of delivering combined clopidogrel and aspirin regimen early after CABG orally or via
NGTs. Both routes were found to be safe and were associated with better graft patency [5].

Interference with imaging

The possible interference between the nasogastric tube and the transesophageal ultrasound probe could be
a reason to avoid the nasogastric tube in modern cardiac surgery. Some authors recommend the removal of
the nasogastric tube to prevent interference with imaging and reduce the possible injury to the oesophagus
[32,33,34].

Postoperative complications associated with NGT use

These potential complications become of more significance when considering the intubation times of patients
and the extended periods of NGT use. Typically, patients are extubated within a few hours after cardiac
surgery. In their study, Kotfis and colleagues reported an average intubation time of 14.93 hours [35].
However, those more complex patients who require prolonged periods of intubation, are at higher risk
of developing adverse effects related to the NGT use such as respiratory complications, gastrointestinal
complications, and postoperative pain and discomfort [35,36,37,38,39].

Respiratory complications

Pneumonia is one of the most common infections following cardiac surgeries with a cohort study reporting
its cumulative incidence as 2.4% [40]. The prolonged use of NG tubes has been widely reported to be
associated with an increased incidence of pneumonia [40,41]. The reported prevalence of pneumonia following
NGT use was shown to vary ranging from 4 to 95% with associated mortality rates of 17-62% [38,40,42].
One study reported that NG tube use was the strongest risk factor for developing nosocomial pneumonia
indicated by having the highest odds ratio (6.48, 95% confidence intervals = 2.11 to 19.82) in a sample
of 203 patients [43]. NG tubes affect the proper functioning of the gastroesophageal sphincter which then
leaves patients more susceptible to maxillary sinusitis, oropharyngeal colonization, and bacterial migration
providing a possible explanation of the strong association found between NG tube use and pneumonia
occurrences following cardiac surgery [41]. Furthermore, it is postulated that the presence of the NGT can
promote aspiration leading to aspiration pneumonia. The mechanism by which aspiration may be promoted

3
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includes the loss of anatomical integrity of the esophageal sphincters, increased frequency of lower esophageal
sphincter relaxation, and the desensitization of the pharyngoglottal adduction reflex [38].

Gastrointestinal complications

Despite it is suggested that NGT use may result in gastric decompression and alleviation of postoperative
ileus, in their study, Tanguy and colleagues have shown that NGT use was ineffective and may even promote
ileus [19]. Furthermore, NGT use was associated with irritation to the patient, which in turn may promote
air swallowing and worsening of gastric distension [22,44]. Although there is a lack of understanding of
whether these effects are selectively seen in long-term patients, it is generally accepted that NG tubes are
not suitable for ileus resolution in all patients [45]. A meta-analysis found that for every one patient that
requires NGT use to resolve distention, 20 patients can be managed without NGTs, ultimately concluding
that routine NGT decompression is not recommended [46].

Pain and Discomfort

The most commonly reported complications after NGT insertion are pain and discomfort. In a patient survey
conducted in hospitals, both patients and physicians rated 12 different procedures on a 100-mm visual analog
scale (VAS) for pain caused [47]. Patients reported a VAS of 46.0 for NGT insertion while physicians reported
a VAS of 49.9 which were the highest VAS scores reported for each group. This indicates that NGT insertion
was the most painful procedure in this study compared to some of the most commonly performed surgical
and bedside procedures [47].

Another complication of NGT use is that NGT insertion can cause nasopharyngeal discomfort and gagging
[48]. Also, knotting of the NGT can occur as the tube can become coiled in the patient’s stomach, which may
lead to knotting when it is pulled out [49]. This has been shown to create extreme pain in the nasopharynx
once the NGT is removed [49]. Other complications due to NGT misplacement include mucosal trauma
[50,51], bronchial injury or perforation [51], and irritative rhinitis and pharyngitis [22,48].

Enhanced recovery after cardiac surgery

Enhanced recovery after surgery (ERAS) is a multidisciplinary model that applies a bundle of evidence-
based best practices to improve recovery rates for patients undergoing surgical procedures [52]. Despite the
multiple potential benefits of NGT use, it was not considered as a part of the ERAS protocols probably due
to the lack of conclusive evidence that support the effectiveness of NGT.

Conclusions

Based on our findings, there is currently not enough evidence to support the routine use NGT during cardiac
surgery. Further research is warranted to establish the role of NGT in this group of patients.
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Guidelines for the Management of Postoperative Nausea and Vomiting. Anesthesia & Analgesia, 118(1),
85–113. https://doi.org/10.1213/ane.0000000000000002

25. Hirasaki, Y., Jung, H., Minkovich, L., Katznelson, R., Poonawala, H., Cheng, A., Jussaume, L., Carroll,
J., & Djaiani, G. (2005). Nasogastric tubes after cardiac surgery: Impact on nausea and vomiting.
Canadian Journal of Anesthesia/Journal Canadien d’anesthésie . https://doi.org/10.1007/bf03023099

26. Papoulidis, P., Beatty, J. W. inte., & Dandekar, U. (2014). Hiatal hernia causing extrapericardial
tamponade after coronary bypass surgery. Interactive Cardiovascular and Thoracic Surgery . htt-
ps://doi.org/10.1093/icvts/ivu215

27. 2021 ACC/AHA/SCAI Guideline for coronary artery revascularization: a report of the American Col-
lege of Cardiology/American Heart Association Joint Committee on Clinical Practice Guidelines. J
Am Coll Cardiol 2022 Jan, 79(2) e21-e29.

28. Dunning, J., Versteegh, M., Fabbri, A., Pavie, A., Kolh, P., Lockowandt, U., & Nashef, S. A. M. (2008).
Guideline on antiplatelet and anticoagulation management in cardiac surgery. In European Journal of
Cardio-thoracic Surgery . https://doi.org/10.1016/j.ejcts.2008.02.024

29. Mangano, D. T. (2002). Aspirin and Mortality from Coronary Bypass Surgery. New England Journal
of Medicine . https://doi.org/10.1056/nejmoa020798

30. Lorenz, R., Weber, M., Kotzur, J., Theisen, K., Schacky, C., Meister, W., Reichardt, B., & Weber, P.
(1984). IMPROVED AORTOCORONARY BYPASS PATENCY BY LOW-DOSE ASPIRIN (100 mg
DAILY). The Lancet ,323 (8389), 1261–1264. https://doi.org/10.1016/s0140-6736(84)92446-2

31. Sharma, G. V. R. K., Khuri, S. F., Josa, M., Folland, E. D., & Parisi, A. F. (1983). The effect of
antiplatelet therapy on saphenous vein coronary artery bypass graft patency. Circulation .

32. Mathur, S. K., & Singh, P. (2009). Transoesophageal echocardiography related complications. Indian
journal of anaesthesia , 53(5), 567–574.

33. De Vries, A. J., Van Der Maaten, J. M. A. A., & Laurens, R. R. P. (2000). Mallory-Weiss tear following
cardiac surgery: Transoesopbageal echoprobe or nasogastric tube? British Journal of Anaesthesia .
https://doi.org/10.1093/bja/84.5.646

34. Minard, G., Schurr, M. J., Croce, M. A., Gavant, M. L., Kudsk, K. A., Taylor, M. J., Elizabeth
Pritchard, F., & Fabian, T. C. (1996). A prospective analysis of transesophageal echocardiography in
the diagnosis of traumatic disruption of the aorta. Journal of Trauma - Injury, Infection and Critical
Care.https://doi.org/10.1097/00005373-199602000-00009

35. Kotfis, K., Szylińska, A., Listewnik, M., Lechowicz, K., Kosiorowska, M., Drożdżal, S., Brykczyński,
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TABLES

Table 1. Search Strategy

Date of Search Database Strategy Number of Results

22/10/21 Embase “heart surgery” OR “CABG” OR “surgery” AND “clinical outcomes” OR “patient-reported outcomes” OR “adverse outcomes” OR “complications” OR “postoperative complications” OR “intraoperative” AND “nasogastric tube” AND “nausea” OR “postoperative nausea” OR “nausea and vomiting” OR “postoperative nausea and vomiting” OR “pneumonia” OR “anesthesia” OR “feeding” OR “feeding apparatus” OR “decompression” 1391
22/10/21 Cochrane library “cardiac surgery” OR “heart surgery” OR “CABG” OR “surgery” AND “outcomes” OR “complications” OR “postoperative” OR “intraoperative” AND “nasogastric tube” AND “nausea” OR “vomiting” OR “pneumonia” OR “anesthesia” OR “feeding” OR “decompression” 452

7



P
os

te
d

on
A

ut
ho

re
a

30
M

ay
20

22
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
65

39
06

63
.3

14
59

44
9/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

Date of Search Database Strategy Number of Results

22/10/21 Medline [(“Thoracic surgery” OR “Coronary Artery Bypass” OR “General surgery” OR “Outcome Assessment, Health Care” OR “postoperative complications” OR “intraoperative complications”) AND (“nausea” OR “postoperative nausea and vomiting” OR “pneumonia” OR “anesthesia” OR “decompression”)] AND (“nasogastric tube” OR “intubation, Gastrointestinal”) 162

Table 2. Inclusion and Exclusion Criteria for Studies Included

Inclusion Criteria Exclusion Criteria

Participant’s age in study Adults [?] 18 years of age Individuals [?] 18 years of age
Publication type Peer reviewed journal Not peer reviewed journal
Date Any date
Language English Non-English
Other Full text available Full text not available

Table 3. Use of NGT to reduce PONV

Study NGT gp Non NGT gp P value Observations

Lavi et al. 2011
(202 patients)

Vomiting: 10% Vomiting: 24% p = 0.007 NG tube use
during cardiac
surgery may
reduce the
incidence of
postoperative
vomiting.

Hirasaki et al.
2005 (114
patients)

Nausea: 32%,
Vomiting: 15%

Nausea: 34%
Vomiting: 19%

NS (assigned as p
< 0.05)

The placement of
NGT did not
impact PONV
incidence or
antiemetic
requirements after
cardiac surgery.

Burlacu et al. 2005
(104 patients)

Nausea 25.0%
Retching 11.5%

Nausea 32.7%
Retching 13.4%

Nausea P = 0.6
Retching P = 0.7

NGT during
coronary
revascularization
surgery, until
tracheal extubation,
did not reduce the
incidence and
severity of nausea
or the incidence of
vomiting or retching
in these patients.
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