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Abstract

Background: Echocardiography is one of the most
common imaging modalities routinely used in the
field of interventional cardiology and
cardiothoracic  surgery because it can
simultaneously evaluate cardiac structures and
the function in real time. However, its clinical
utility has recently increased in pre-operative
cardiovascular evaluation of patients undergoing
elective non-cardiac surgery (NCS).

Objective: To assess the echocardiographic
features of adult patients undergoing elective
NCS who were referred for preoperative cardiac
evaluation and echocardiography, with a view to
understanding its utility.

Methods: Medical and echocardiographic records
of the patients from January 2021 to April 2024
were obtained from the archives of Delta State
University Teaching Hospital Medical records
Department. The patients’ biodata and other
relevant clinical information relating to the
echocardiographic study, and cardiovascular risk
profile were obtained and analyzed using IBM
SPSS version 23.

Results: A total of 101 patients’ records were
retrieved with a mean age of 54.8 £ 16.5 years and

females constituting 54%. The main surgical cases
were breast cancers (34.7%), thyroid diseases
(10.9 %), benign prostate hyperplasia/cancers
(10.9%), abdominal masses (18.8%) and bone
fracture (24.8 %). The main co-morbidities found
in approximately half of the patients (48.5%) were
hypertension, diabetes mellitus, dyslipidemia and
chronic kidney diseases. The echocardiographic
findings were normal in most patients but 26.0%
of the cohort had atrial enlargement (3.0%), mild
left ventricular hypertrophy (4.0%), diastolic
dysfunction (7.0%), mild mitral regurgitations
(4.0%), pulmonary regurgitations (4.0%),
pulmonary hypertension (2.0%) and aortic
sclerosis (2.0%). No patient had a finding that
could be described as a contraindication to
surgery or anesthesia.

Conclusion: Most of the patients being prepared
for elective non-cardiac surgery in our center
have normal echocardiograms. However, it is
advised that request for echocardiography should
adhere to guideline recommendations to
optimize care.
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Introduction

Transthoracic Echocardiographic (TTE) is an
imaging modality that is routinely deployed in
studying the structure and function of the heart
and great vessels. It is one of the most
common imaging modalities routinely used in
pre-operative cardiac risk stratification
because it can simultaneously evaluate cardiac
structures and function®. It also has the added
advantage of relatively low operation cost,
good safety profile, reproducibility of results
and relatively easy to learn.? Its application in
pre-operative and perioperative evaluation of
cardiac surgery patients is a well-established
standard practice.® However, its clinical utility
has recently increased in pre-operative
cardiovascular evaluation of elective Non-
Cardiac Surgery (NCS) patients. The British
Society of Echocardiography, and American
College of Cardiology/American Heart
Association  guidelines have published
guidelines for deploying this tool yet there is
lack of uniformity in the observance of these
guidelines.*®

Non-Cardiac Surgery is associated with
varying degrees of cardiovascular (CV) risk
and incidence of CV morbidity and mortality.®
The aim of the CV pre-operative evaluation is
to assess for the presence of current CV
abnormalities as well as risk stratification of
patients before NCS. Elective NCS may be
deferred on account of some underlying active
CV disease conditions such as ischemic heart
disease, unstable cardiac failure as well as
severe valvular disease.” Transthoracic
echocardiography has also been found very
useful in perioperative conditions where it has
been used to investigate causes of
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hemodynamic instability; correctly
diagnosing typical causes of hemodynamic
instability like ventricular dysfunction,
cardiac tamponade, rupture of myocardium,
and obstruction of the left ventricular outflow
tract.®

Cardiac Risk Stratification for non-
cardiac Surgical Procedures.

Patients at significant risk for major adverse
cardiac events before non-cardiac surgery still
need to be identified and risk-stratified even if
they do not have an active cardiac condition.
To stratify cardiac risk, there is need to
evaluate for presence of CV risk including
factors such as age, prior history of heart
disease, chronic heart failure, stroke,
hypertension, smoking history, dyslipidemia,
abnormalities of glucose metabolism and
kidney disease. Other factors to be considered
during preoperative assessment include
patient’s functional status and history of
previous surgeries. Surgery-related factors
would include type of surgery, urgency status,
duration of surgery, possibility of blood loss
and fluid shifts (Table 1).2° These factors and
others need to be comprehensively assessed
for the patient to be optimally evaluated
preoperatively for NCS.

Echocardiography may be performed as part
of cardiac risk stratification and the findings
incorporated. Some findings on
echocardiography like severe valvular disease
may need to be corrected before elective NCS.
Moreover, the presence of some abnormalities
e.g. left atrial dilatation has been linked to
increased risk of atrial fibrillation.? The
information obtained from echocardiography
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Table 1. Cardiac Risk Stratification for Non-cardiac Surgical Procedures.’

Risk Stratification

Vascular (reported cardiac risk often more than 5%)

Intermediate (reported cardiac risk generally 1%—5%)

Low (reported cardiac risk generally less than 1%)

Procedure Examples

Aortic and other major vascular surgery
Peripheral vascular surgery

Intraperitoneal and intrathoracic surgery
Carotid endarterectomy

Head and neck surgery

Orthopedic surgery

Prostate surgery

Endoscopic procedures
Superficial procedure
Cataract surgery
Breast surgery
Ambulatory surgery

can influence the management plan of
patient’s condition. It may lead to a step-up
of treatment e.g. more intensive intra-
operative ~ hemodynamic  management
changes and provision for intensive care unit
(ICU) care post-surgery. In some clinical
settings, request for preoperative CV
evaluation and echocardiography is usually
initiated by the anesthetic team. Some
workers have reported that pre-operative
echocardiography led to significant delay
before surgery.® In most centers, request for
echocardiography  service is  usually
overbooked and delay in response to the
elective surgical patient inevitably occurs. It
is unclear if the echocardiography findings
justify the delay in obtaining the result.

This article thus evaluates echocardiographic
findings in NCS patients sent for CV
evaluation, as part of pre-operative
evaluation in Delta State University Teaching
Hospital (DELSUTH), Oghara. There is need
for this information in this cohort of patient
to audit and guide local practice especially as

it relates to request for pre-operative
echocardiography.

Materials and Methods

Study population and design: This was a
descriptive  retrospective  cross-sectional
study. The study population was derived
from a retrospective cohort of adult patients
who had echocardiography done as pre-
operative evaluation for NCS at DELSUTH,
Oghara, from January 2021 to January 2024.
The history of cardiovascular risk factors
such as hypertension, diabetes mellitus, renal
dysfunction, stroke, dyslipidemia, and heart
failure were documented.

Inclusion criteria: All adult patients of the
hospital that had pre-operative CV evaluation
including echocardiography in the referenced
time frame with complete medical record.

Exclusion criteria:  Children, patients
undergoing cardiac surgery and patients with
incomplete records were excluded.
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Data collection

The patients’ biodata and details of medical
history were obtained from the hospital
record. Data from transthoracic
echocardiography performed as part of
preoperative evaluation were retrieved from
the archive. Specific echocardiographic
parameters were obtained for each subject,
viz: Left ventricular (LV) internal diameter in
diastole and systole, interventricular septal
diameter in diastole and systole and the
derived ejection fraction (for assessment of
left ventricular systolic function). For
assessment of LV diastolic function, the ratio
of mitral inflow velocity of the early phase
(E) to the late phase (A) during diastole and
left atrial size were obtained. Details of
cardiac  wall  motion  abnormalities,
pulmonary artery acceleration time, right

ventricle systolic function (surrogate-
tricuspid annular plane systolic excursion,
TAPSE) were also retrieved. Abnormal
echocardiographic findings included

significant biventricular systolic or diastolic
dysfunction, wall motion abnormality,
cardiac  chamber dilatation, reduced
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pulmonary artery acceleration time, or
significant valvular heart disease. Significant
valvular heart disease was described as
moderate/severe stenosis or regurgitation of
the cardiac valves.

Data Analysis

The data were entered into an Excel
spreadsheet and exported to IBM® SPSS 23
for analysis. Quantitative variables were
summarized using mean, while categorical
variables were summarized using frequencies
and percentages. Descriptive statistics
were conducted to analyze information
related to the characteristics of patients,
medical and surgical histories and
echocardiologic findings.

Results

The total number of patients enrolled was
101. Their age ranged between 18 to 80 years,
with a mean age of 54.8 + 16.5years and the
majority (53.5%) were females (male: female
1:1.2). Most of the respondents (69.3%)
were married (Table 2).

Table 2: Sociodemographic characteristics of the Patients

Variables Frequency n= 101 Percentage
Age group (years)
<40 10 9.9
40-49 23 22.8
50-59 21 20.8
60-69 22 21.8
>70 25 24.7
Mean age; 54.8 + 16.5 years
Gender
Female 54 53.5
Male 47 46.5
Marital status
Single 4 4.0
Married 70 69.3
Widowed 27 26.7
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Majority of the patients did not have any co-
morbid condition (51.5%). Some patients
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had hypertension, diabetes mellitus and
dyslipidemia (Table 3).

Table 3: Disease profile of patients.

Variable Frequency (n=101) Percent (%)

Medical
Hypertension 20 19.8
Diabetes mellitus 8 7.9
Dyslipidemia 18 17.8
Chronic kidney disease 3 3.0
None 52 51.5

Surgical
Bone fracture 25 24.8
Thyroid 11 10.9
Breast cancer 35 34.7
Abdominal mass 19 18.8
Prostate Abnormality 11 10.9

A good number of the patients had no enlargement, left  ventricular (LV)

significant  abnormal  echocardiographic
findings. However, twenty-six patients (26.0%)
had echogenic features notably, atrial

hypertrophy, LV diastolic dysfunction, mild
mitral or pulmonary regurgitation, and mild
aortic valve sclerosis (Table 4).

Table 4: Echocardiographic features of patients

Discussion

Variable Frequency Percentage (%)
Atrial enlargement 3 3
Diastolic dysfunction 7 7
LV hypertrophy 4 4
Regional wall motion abnormality 0 0
Systolic dysfunction 0 0
Valvular regurgitation 0 0
Pulmonary (Mild) 4 4
Mitral (Mild) 4 4
Aortic sclerosis 2 2
Prosthetic valve 0 0
Pericardial effusion 0 0
Pulmonary hypertension 2 2
with the average age of the patients

Sociodemographic characteristics of the
subjects

The sociodemographic distribution of the
patients reflected the heterogeneity of the
surgical disease presentation in the community

approaching the 6™ decade when age-related
CV complication may necessitate increased
referral for pre-operative CV evaluation. The
gender distribution also reflected the sex-
related characteristics of conditions requiring
surgery — with breast cancers and thyroid
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conditions more prominent in the female;
prostate and orthopedic conditions commoner
among the males.

Surgical and co-morbid medical conditions

For most of the patients requiring surgery, the
concurrent co-morbid medical condition often
underlines the need for exhaustive pre-
operative CV evaluation. As the co-morbid
medical condition can often affect the outcome
of the surgical intervention, there is usually a
need to concurrently prioritize evaluation and
management of such co-morbidity.'%! Chronic
medical conditions like systemic hypertension,
type 2 diabetes mellitus, dyslipidemia and
chronic kidney diseases needing pre-operative
CV evaluation are common among the subjects
perhaps reflecting the prevalence in the
community.'>1®* Malignancies affecting the
breast, prostate and abdominal organs are quite
common in our environment; orthopedic cases
especially trauma-related are also very
common causes of surgical cases requiring pre-
operative evaluation CV. 14

Echocardiographic findings

Majority of the patients have normal
echocardiographic parameters especially when
the parameters interrogated were the basic ones
needed in risk-profiling the surgical patients.
This finding probably reflects the bias of
request for echograms in pre-operative
patients; as a study in USA revealed that 25%
of patients undergoing elective NCS had
resting echograms that on review were
considered inappropriate.®® Indeed some
workers have reported that their data did not
support the use of routine transthoracic
echocardiography for the assessment of cardiac
risk before NCS; and that echocardiographic
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measurements had limited prognostic value
and suboptimal operating characteristics.®
However, other workers found that pre-
operative echocardiography evaluation for
NCS can provide independent information
about the risk of postoperative cardiac
complications in selected patients.*’ It is also
worth noting that some studies have
documented increase in  mortality in
association with echocardiographic LV systolic
dysfunction in patients undergoing NCS 1819

In this index review, 26% of the patients had
abnormal echocardiography findings. These
findings were mainly LV  diastolic
dysfunctions, mild left ventricular hypertrophy,
mild mitral, pulmonary and aortic valve
diseases. Other abnormal echocardiography
findings were mild pulmonary hypertension
and left atrial enlargement. A similar study
revealed significant echocardiographic
abnormality such as moderate to severe LV
hypertrophy, moderate to severe mitral
regurgitation, and increased aortic valve
gradient in their cohort.'’

With reference to the index study, it would
appear that most of these findings are
indicative of hypertensive heart disease and
age-related CV changes as majority of the
patients are in their 61 decade and are also
hypertensive. None of the findings in this
review was a contraindication to anesthesia or
surgery. This is probably due to the fact that
most of these patients were otherwise
medically stable before their scheduled elective
surgeries. It is well established that patient
selection and medical stabilization does
improve surgical outcome.?° However, some
abnormalities like LV diastolic dysfunction
may lead to modification of therapy to improve
LV diastolic function e.g. addition of calcium
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channel blockers medication to patients’ drug
regimen; while valvular regurgitation may
engender stricter fluid management during the
perioperative period.

Conclusion

A substantial number of the patients referred
for echocardiography undergoing NCS have
normal echocardiograms. The abnormal
findings noted were not contra-indications to
anesthesia or surgery but require optimal
perioperative management to ensure a
favorable outcome. It is thus advised that
request for echocardiography should adhere to
guideline recommendations to optimize
available resources.

Acknowledgements

| hereby acknowledge the technical support of
staff of the Cardiopulmonary Laboratory and
records staff of DELSUTH Oghara.

Reference

1. Ryu T, Song SY. Perioperative
management of left ventricular diastolic
dysfunction and heart failure: an
anesthesiologist's perspective. Korean J
Anesthesiol 2017; 70: 3-12.

2. Chi Young Shim. Preoperative cardiac
evaluation with transthoracic
echocardiography  before non-cardiac
surgery. Korean J Anesthesiol 2017
August 70(4): 390-397
https://doi.org/10.4097/kjae.2017.70.4.39
0

3. Silvestry FE, Kerber RE, Brook MM,
Carroll JD, Eberman KM, Goldstein SA,
et al. Echocardiography-guided
interventions. J Am Soc Echocardiogr
2009; 22:213-31.

4. British Society of Echocardiography.
Clinical indications for echocardiography.

10.

11.

Echocardiography in elective non-cardiac surgery

[Last accessed on April 2024]. Available
from https://www. bsecho.org/indications-
for-echocardiography/

Fleisher LA, Fleischmann KE, Auerbach
AD, Barnason SA, Beckman JA, Bozkurt
B, et al. 2014 ACC/AHA guideline on
perioperative cardiovascular evaluation
and management of patients undergoing
noncardiac surgery: executive summary: a
report of the American College of
Cardiology/American Heart Association
Task Force on Practice Guidelines.
Circulation 2014; 130: 2215-45.

Sandeep Singla, Barry F. Uretsky. The
Risk of Adverse Cardiac and Bleeding
Events Following Noncardiac Surgery
Relative to Antiplatelet Therapy in
Patients ~ With  Prior  Percutaneous
Coronary Intervention Journal of the
American College of
Cardiology, 2012; 60 (20) 2005-2016
Freeman WK, Gibbons RJ. Perioperative
cardiovascular assessment of patients
undergoing noncardiac surgery. Mayo
Clin  Proc. 2009;84(1):79-90. doi:
10.4065/84.1.79. PMID:  19121258;
PMCID: PMC2664575.

A Ng, J Swanevelder: Perioperative
echocardiography for non-cardiac surgery
what is its role in routine hemodynamic
monitoring? British Journal of
Anaesthesia. 2009; 102 (6): P731-734.
Prithee Jetto, Rajesh Kakwani, Shahid
Junejo, Imtiyaz  Talkhani, Paul Dixon:
Pre-operative echocardiogram in hip
fracture patients with cardiac murmur--an
audit. J Orthop Surg Res 2011; 23:6:49.
doi: 10.1186/1749-799X-6-49.

Rossi M, lemma D. Patients with
comorbidities;: What shall we do to
improve the outcome? Minerva

Anestesiol. 2009;75:325—

7. [PubMed] [Google Scholar]

Thomas M, George NA, Gowri BP,
George PS, Sebastian P. Comparative

143 Journal of the Nigerian Surgical Research Society Vol. 1, No. 4. April - July, 2024


https://www.sciencedirect.com/science/article/pii/S0735109712043124
https://www.sciencedirect.com/science/article/pii/S0735109712043124
https://www.sciencedirect.com/science/article/pii/S0735109712043124
https://www.sciencedirect.com/science/article/pii/S0735109712043124
https://www.sciencedirect.com/science/article/pii/S0735109712043124
https://www.sciencedirect.com/science/article/pii/S0735109712043124
https://www.sciencedirect.com/journal/journal-of-the-american-college-of-cardiology
https://www.sciencedirect.com/journal/journal-of-the-american-college-of-cardiology
https://www.sciencedirect.com/journal/journal-of-the-american-college-of-cardiology
https://pubmed.ncbi.nlm.nih.gov/?term=Kakwani+R&cauthor_id=21943077
https://pubmed.ncbi.nlm.nih.gov/?term=Junejo+S&cauthor_id=21943077
https://pubmed.ncbi.nlm.nih.gov/?term=Junejo+S&cauthor_id=21943077
https://pubmed.ncbi.nlm.nih.gov/?term=Talkhani+I&cauthor_id=21943077
https://pubmed.ncbi.nlm.nih.gov/?term=Dixon+P&cauthor_id=21943077
https://pubmed.ncbi.nlm.nih.gov/19412152
https://scholar.google.com/scholar_lookup?journal=Minerva+Anestesiol&title=Patients+with+comorbidities:+What+shall+we+do+to+improve+the+outcome&author=M+Rossi&author=D+Iemma&volume=75&publication_year=2009&pages=325-7&pmid=19412152&

F I Aigbe

12.

13.

14.

15.

evaluation of ASA classification and
ACE-27 index as morbidity scoring
systems in  oncosurgeries. Indian J
Anaesth. 2010;54:219-25. [PMC free
article] [PubMed] [Google Scholar]
Oguoma, V.M., Nwose, E.U., Skinner,
T.C. et al. Prevalence of cardiovascular
disease risk factors among a Nigerian adult
population: relationship with income level
and  accessibility to CVD  risks
screening. BMC Public Health. 2015; 15,
397 https://doi.org/10.1186/s12889-015-
1709-2

Umuerri, Ejiroghene Martha, Obiebi,
Irikefe Paul: Total Cardiovascular Risk
Assessment of Women in Delta State,
Nigeria, Using the World Health
Organization/International ~ Society  of
Hypertension Risk Prediction Chart.
Journal of Clinical and Preventive
Cardiology. 2020; 9(1):p 2-7,. | DOI:
10.4103/JCPC.JCPC_50_19

Amadi OF, Okeke 1B, Ndu IK, Ekwochi
U, Nduagubam OC, Ezenwosu OU et al..
Cancer Mortality in the Niger Delta
Region of Nigeria: A Case Study of the
University of Port Harcourt Teaching
Hospital. Niger Med J. 2019;60(5):262-
267. doi: 10.4103/nmj.NMJ_51 19. Epub
2019 Nov 26. PMID: 31844357; PMCID:
PMC6900904.

Allyson Tank, Robert Hughey, R. Parker
Ward, Peter Nagele, Daniel S. Rubin;
Evaluation of Appropriate Use of
Preoperative Echocardiography before
Major Abdominal Surgery: A
Retrospective Cohort
Study. Anesthesiology 2021; 135:854-863
doi: https://doi.org/10.1097/ALN.000000
0000003984

16.

17.

18.

19.

20.

Echocardiography in elective non-cardiac surgery

Halm EA, Browner WS, Tubau JF, Tateo
IM, Mangano DT. Echocardiography for
assessing cardiac risk in patients having
noncardiac surgery. Study of Perioperative
Ischemia Research Group. Ann Intern
Med. 1996  ;125(6):433-41.  doi:
10.7326/0003-4819-125-6-199609150-
00001.

Luis E Rohde, Carisi A Polanczyk, Lee
Goldman, E. Francis Cook, Richard T Lee,
Thomas H Lee. Usefulness of
transthoracic echocardiography as a tool
for risk stratification of patients
undergoing major noncardiac surgery.
Coronary  Artery  disease.  2001;
87(5):P505-509
DOl:https://doi.org/10.1016/S0002-
9149(00)01421-1

Lerman BJ, Popat RA, Assimes TL,
Heidenreich PA, Wren SM. Association of
Left Ventricular Ejection Fraction and
Symptoms With Mortality After Elective
Noncardiac Surgery Among Patients With
Heart Failure. JAMA. 2019; 321(6):572-
579. doi: 10.1001/jama.2019.0156. PMID:
30747965; PMCID: PMC6439591.
Ikonomidis JS. Left Ventricular Function
as a Predictor of Noncardiac Surgical
Procedural Outcome. JAMA  Surg.
2019;154(4):283. doi:
10.1001/jamasurg.2019.0243. PMID:
30747944; PMCID: PMC6684384.

Leeds IL, Canner JK, Gani F, Meyers PM,
Haut ER, Efron JE, Johnston FM.
Increased healthcare utilization for
medical comorbidities prior to surgery
improves postoperative outcomes. Annals
of surgery. 2020; 271(1):114-21.

144 Journal of the Nigerian Surgical Research Society Vol. 1, No. 4. April - July, 2024


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2933480/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2933480/
https://pubmed.ncbi.nlm.nih.gov/20885868
https://scholar.google.com/scholar_lookup?journal=Indian+J+Anaesth&title=Comparative+evaluation+of+ASA+classification+and+ACE-27+index+as+morbidity+scoring+systems+in+oncosurgeries&author=M+Thomas&author=NA+George&author=BP+Gowri&author=PS+George&author=P+Sebastian&volume=54&publication_year=2010&pages=219-25&pmid=20885868&
https://doi.org/10.1186/s12889-015-1709-2
https://doi.org/10.1186/s12889-015-1709-2
https://doi.org/10.1097/ALN.0000000000003984
https://doi.org/10.1097/ALN.0000000000003984
https://www.ajconline.org/article/S0002-9149(00)01421-1/abstract
https://www.ajconline.org/article/S0002-9149(00)01421-1/abstract
https://www.ajconline.org/article/S0002-9149(00)01421-1/abstract
https://www.ajconline.org/article/S0002-9149(00)01421-1/abstract
https://www.ajconline.org/article/S0002-9149(00)01421-1/abstract
https://www.ajconline.org/article/S0002-9149(00)01421-1/abstract
https://www.ajconline.org/article/S0002-9149(00)01421-1/abstract
https://www.ajconline.org/article/S0002-9149(00)01421-1/abstract
https://doi.org/10.1016/S0002-9149(00)01421-1
https://doi.org/10.1016/S0002-9149(00)01421-1

