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Abstract

Objectives: The current study tries to assess the causative factors of dysphagia and omit them to find the exact contribution of TEE
for this symptom among patients who suffer from elective open cardiac surgery in different age ranges in both sexes.
Methods: In this observational study, 100 patients between 30-80 years of age with ASA < III and EF > 40% who were candidate
for elective open cardiac surgery in a referral hospital in Tehran in 2011 were recruited. The patients were divided into two groups
based on TEE performance; patients who needed to perform TEE based on medical indication were considered the case group and
the other patients who did not have indication for TEE, formed the control group.
Results: Total frequency of dysphagia was 13% in all patients disregarding TEE performance while 6 (12%) and 7 (14%) of controls
and cases showed this symptom respectively. Odynophagia was the other symptom to be assessed for its frequency in this study
and showed 13% total frequency considering all participants disregarding the groups. This symptom was reported exactly similar
to dysphagia which was 6 (12%) in controls and 7 (14%) in cases. The participants’ gender was not effective on the distribution of
dysphagia where 6 (11.3%) females and 7 (14.9%) males were involved with no significant difference.
Conclusions: Intraoperative trans-esophageal echocardiography during cardiac surgeries has greater usefulness than complica-
tions and is worth using in this case as well.
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1. Background

Several techniques of patient monitoring are already
used during open cardiac surgeries among which trans-
esophageal echocardiography (TEE) is probably the most
important one which is growing to be more attractive over
the world. TEE is mainly an intraoperative diagnostic tool
to facilitate the procedure as well as on time complication
detection. Most applications for TEE are monitoring of my-
ocardial ischemia, valve repair or replacement, congenital
cardiac disorders or defects, aortic dissection, cardiac tu-
mors or other several conditions (1). Like other invasive
procedures, this diagnostic technique may have complica-
tions that would be chiefly oral and dental trauma, laryn-
geal dysfunction, compression on the aorta or bronchi in
children, upper GI bleeding, esophageal penetration, dys-
phagia and odynophagia (2, 3). The mentioned complica-
tions usually increase in cardiac surgery due to cardiopul-
monary bypass, hemodynamic instability, hypothermia,
and longer time of TEE use (4, 5). Dysphagia has been
raised as an increasing complication globally due to wide

TEE usage during operations and this technique is usually
blamed as an independent risk factor for dysphagia (6).
Dysphagia is actuallan important complication which is
also effective on hospital stay and consequent costs and
morbidities (7).

TEE is not the only cause of dysphagia and it is occa-
sionally needed to determine other causes like the proce-
dure of intubation and define an incidence of dysphagia
directly due to TEE in order to control the predisposing
factors in the future. A study by Rousou et al. showed
7.8 times more frequency of dysphagia when TEE was used
compared with operations without TEE (5). TEE was also in-
troduced as an independent factor of odynophagia result-
ing in swalloing disorders, especially in elderly individuals
(8). Cardiac surgeries have been reported to have the risk
of dysphagia up to 18% in some trials when TEE was used
(6). This prevalence is obviously lower than what Chin et al.
claimed (> 60%) through their work. They reported 28.6%
incidence of dysphagia if TEE probe was off after the pri-
mary echocardiography but was replaced at the end of op-
eration (9).
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The current study tries to assess the causative factors of
dysphagia and omit them to find the exact contribution of
TEE for this symptom among patients who suffer from elec-
tive open cardiac surgery in different age ranges in both
sexes.

2. Methods

In this observational study, 100 patients between 30 -
80 years of age with ASA < III and EF > 40% who were can-
didate for elective open cardiac-surgery in a referral hospi-
tal in Tehran in 2011 were recruited. Patients with a history
of dysphagia, tracheal pressure more than 25 mmHg, peo-
ple who have experienced multiple attempts for tracheal
intubation or TEE placement in addition to addicts and di-
abetics as well as individuals who were intubated for > 12
hours were removed from the study selection considering
the exclusion criteria. The patients were divided into two
groups based on TEE performance, patients who need to
perform TEE based on medical indication were considered
case group and the other patients who did not have indica-
tion for TEE, formed the control group. The colleagues who
gathered the data were perfectly trained. When the opera-
tion finished and the patients were transferred to ICU, they
were extubated before their condition and complaints for
dysphagia were assessed after 24 hours of operation.

This study was approved by our local ethic committee
according to the Helsinki Declaration of the world medical
association (2000).

Statistics: demographics, surgical and TEE informa-
tion, symptoms and outcomes were based on the consid-
ered variables entered in SPSS 21 for Windows, and were an-
alyzed by t-test and Chi-square whenever needed. Central
tendency indices were reported and compared using t-test
and the frequencies in addition to qualitative analysis were
done by Chi-square test. Considering the study power of
0.8, CI = 95% and α = 0.05, the sample size was calculated
by the following formula:

(1)

n =
2 (Z1−x2t + Z1−β)× P (1− P )

(P1− P2) 2
100; β

= 0.1;P1

= 0.51;P2

= 0.28

3. Results

This study recruited 100 patients including 50 cases
who performed TEE and 50 controls without TEE place-
ment. The mean age for patients was 49.18 ± 16.48 totally
with a range of 14 - 79 years.

The mean age was one year more in controls though
there was no significant difference between the groups in
terms of age (P value = 0.886). Females made up the ma-
jority of the participants (53%) including 26 controls and
27 cases with no sexual differences between the studied
groups. Table 1 shows the basic information for partici-
pants regarding their groups.

Total frequency of dysphagia was 13% in all patients
disregarding the performance of TEE while 6 (12%) and 7
(14%) from controls and cases showed the symptom, respec-
tively. As the significance is shown in Table 2, there was no
difference in the groups for the frequency of dysphagia af-
ter the tests. (P value = 0.50). Odynophagia was the other
symptom to be assessed for its frequency in this study and
showed 13% total frequency considering all patients disre-
garding the groups. This symptom was reported exactly
similar to dysphagia that was 6 (12%) in controls and 7 (14%)
in cases. The participants’ gender was not effective on
the distribution of dysphagia where 6 (11.3%) females and 7
(14.9%) males were involved with no significant difference
(P value = 0.41).

4. Discussion

Our study showed no more esophageal complications
by TEE compared to regular surgeries without TEE. TEE
is not very invasive when compared with other diagnos-
tic modalities in this field. Insertion and manipulation
of the ultrasound probe may result in oropharyngeal,
esophageal and gastric trauma (10, 11). Lennon et al. pub-
lished a study in 2005 through which major upper GI com-
plications were monitored after cardiac surgery for 30 days
to assess the role of TEE in this matter. They suggested that
GI complications were totally higher in TEE users than pa-
tients without TEE insertion (1.2% vs. 0.29%) (12). Forty one
patients were recruited by a team led by Hulyalkar dur-
ing the 1990’s who underwent cardiac surgery and were as-
sessed for bleeding or symptoms like dysphagia, anorexia
or sore throat. Similar to the current study, they found no
other risk of mentioned problems in patients who used
TEE (13). Later in 2009, a report was introduced by Piercy
et al. that showed 6 TEE complications in a 2-year period
of time to suggest more frequent TEE complications in el-
derly patients (> 70 years of age) with a relative risk of 3.7
in men and 6.5 in women. They also reported 2 deaths out
of 10,000 patients using TEE during cardiac surgery. The
team suggested finally not to use TEE routinely in cardiac
surgery because of its 1/1000 risk of complications (14).

Despite the fact that some look at TEE as a diagnostic
modality with more or less higher complications, the ma-
jority of authors realize that TEE would be grossly advised
in terms of intraoperative cardiovascular monitoring and
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Table 1. Characteristics of Patients Who Exposed to TEE Compared by Patients Unexposed to TEEa

Exposed to TEE Unexposed to TEE P Value

Sex
Male 23 (46) 24 (48)

0.500
Female 27 (54) 26 (52)

Age 48.63 ± 16.14 49.73 ± 16.96 0.886

Operation time,min 482.7 ± 59.59 480 ± 62.03 0.537

aValues are expressed as No. (%).

Table 2. Distribution of the Consequences in Both Groups

Exposed to TEE Unexposed to TEE P Value Male Female P Value

Dysphagia 7 (14) 6 (12) 0.500 7 (14.9) 6 (11.3) 0.407

Odynophagia 7 (14) 6 (12) 0.500 7 (14.9) 6 (11.3) 0.407

patient management, especially in hemodynamic field (15-
17). A study by Almeida revealed 82% TEE satisfaction rate in
patients in 1999 (15) and some even raise TEE as one of the
greatest advances in direct and fast visualization of struc-
tural anatomy of the heart and great vessels in addition
to homodynamic and functional evaluation of the cardio-
vascular system and consequently resulting in perfect for-
mulation of a surgical strategy and decision making (16).
For instance, Yumoto et al. reported 2.4% altered surgi-
cal repair method in 2002 based on TEE findings during
cardiac surgery in children (18). This rate grows to more
than 9% when > 12,000 cardiac surgery cases are studied
by Eltzschig et al. in 1990 - 2005 to advise TEE in patients
undergoing combined CABG and valve procedures which
were, in turn, influenced by 12.3% in the case of making al-
ternative decisions (19) as some other studies claim (20-22).

In 2015, TEE was studied in 656 patients with end-stage
liver disease in terms of major gastro-esophageal and hem-
orrhagic complications to find that the technique was not
associated with increased likelihood of the mentioned side
effects after liver transplantation (23). Sore throat has not
been named as a serious or common side effect of TEE dur-
ing cardiac surgery (24).

One of the biggest studies to assess the safety of TEE
in cardiac surgery is Kallmeyer’s which was done on 7200
patients in a single center to show only 0.2% morbid-
ity and 0% mortality and name severe odynophagia as
the most common complication with only 0.1% rate (2).
They also reported 0.03% dental injury, 0.03% endotra-
cheal tube malpositioning, 0.03% upper GI bleeding and
0.01% esophageal perforation that show a rather safe pro-
cedure. Some authorities have focused on recurrent la-
ryngeal nerve palsy that would be a postoperative compli-
cation of TEE and nasogastric tube insertion. In this re-

gard, Sakai et al. showed rate of PLNP with TEE has not in-
creased although females had more frequent RLNP com-
pared to those without TEE after cardiac surgery (25). This
is while, at the same time, Kawahito et al. suggested that
TEE is not responsible for postoperative RLNP after car-
diac surgery while surgical manipulation and elongated
surgery, cardiopulmonary bypass and tracheal intubation
are the most common causative factors in this matter (26).

However, TEE sounds to be perfectly accepted by the
majority of surgeons globally regarding its obviously
grater usefulness than complications (27).

Through 10 years from 2001 to 2011, Viana et al. re-
vealed an overall 30-day mortality rate of 33% and GI com-
plication rate of 1.1% among > 5000 patients with cardiac
surgery. This shows uncommon GI complications after car-
diac surgery but high mortality rate disregarding whether
TEE is used or not. So, the related complications need to
be studied more carefully when we plan to find the special
contribution of TEE in this regard (28).

Finally, from its first introduction into clinical practice
in 1970’s, TEE has been mostly raised as a helpful intraop-
erative diagnostic tool, especially in high risk patients (29)
and cardiac arrest (29-31) as well as a successful technique
for immediate assessment of surgical outcomes to moni-
tor and manage the operation and even change the plan or
make new decisions if needed. (20-22).

4.1. Conclusions

Intraoperative trans-esophageal echocardiography
has greater usefulness during cardiac surgeries than
complications and is worth using in this case as well.
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