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Editorial

Anaesthesiologist today is multimodality specialist.
Anaesthesiologist is a doctor who gives medication
so that the patient does not feel pain when they
are undergoing surgery. WFSA (World Federation
of Society of Anaesthesiologists) since last two
years is campaigning a program “SAFE-T”
advocating safer anaesthesia for everybody today.
Bangladesh Society of Anaesthesiologists also
participated in the campaign.1
A fact which should not or merely can never be
ignored that someone when preparing for surgery
have a lot of thought to the education, training
and experience of the surgeon performing the
procedure in contrast none but a very few if any
have a thought about the anaesthesiologist
providing anaesthesia. Safer anaesthesia
undoubtedly is not only a time honored demand of
people rather is a human rights. Anaesthesiologists
should and are also prepared for that indeed. 2
Today anaesthesiology is an upcoming
multimodality specialty in medical science and its
spectrum is beyond the operation and postoperative
room. Today the anaesthesiologist other than
perioperative pain management do treat critically
ill patient in critical (Intensive care) and palliative
care unit.
Anaesthesiologists are smart physicians who keep
them or have to keep them updated regarding
newer drugs & drug delivery systems and also in
formulation of optimal management plans in terms
of better vital functions management in the
perioperative as well as in critically ill and trauma
patients.3-7
Anaesthesiologists today also possesses medical
knowledge and technical expertise to deal with
many emergency and trauma situation.8
In fact anaesthesiologist took a leadership role in
the initial development of critical care in Europe,
in America and obviously in our country also. In
Europe the anaesthesiologists are playing a
dominant role in critical care.8
Critical care medicine has deep roots in anaesthetic
history and practices, and anaesthesiologists were

integrally involved in the evolution of the discipline
in the United States. However, a generalized
consensus approach to the delivery of critical care
has not emerged. Data from several large studies
characterizing American CCM show that there is
no standard of practice and that regional practice
patterns vary substantially. The most prevalent
model for the delivery of CCM is one in which
multiple consultants provide specialty care in
conjunction with a primary physician who is not
an intensivist, despite a growing body of literature
showing that intensivists provide more efficient
care and better outcomes. This information
suggests that there is an opportunity for
anesthesiology to systematically reengage in the
practice of CCM and simultaneously benefit the
patients for whom we already care in the operating
room.
Anaesthesiologists have a long and proud history
of contributing to investigate endeavors in medical
science, biology and physics which includes the
understanding of basic cardiovascular behavior,
respiratory physiology, fluid dynamics, gas
exchange, hepatic detoxification and basic
pharmacokinetics & pharmacodynamics.
Anaesthesiologists also have proud history of
examining how different intraoperative techniques
and approaches alter long term oucome.3-7
Anaesthesiologists are the best person to
understand pain and to organize pain clinics. 8
About 23 % of the population suffer from chronic
pain. Physician of any existing specialty are not
trained properly to the treatment of chronic pain.
Anaesthesiologists have the best background for
management of chronic pain syndrome. (WHO)9.
Anaesthesiologists play a key role in taking care
of patients who are having surgery or who may
not require anaesthesia such as woman in labour
who need to be remain awake and alert but require
effective pain management.
What are the people’s perception regarding
anaesthesiologist?

Editorial

Most people think anaesthesiologist is a doctor
behind the mask who helps them sleep throughout
the surgery without pain and who wakes them up
when surgery is over. If they would have lift the
mask the anaesthesiologist how intelligently
keeping them comfortable and safe would have
been unmasked.
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Anaesthesiologists possess the medical knowledge
and technical expertise to deal with many
emergency and trauma situations. They provide
airway management, cardiac and pulmonary
resuscitation, advanced life support and pain
control, all of which are essential skills to the
intensivist. As consultants, they play an active role
in stabilizing and preparing the patient for
emergency surgery.9

Let the community know and echo that.
When second counts anaesthesiologists are highly
skilled medical experts and have the depth of
training and experience to be able to react and
save life.
(JBSA 2018; 31(1) 1-2)

Prof. Md. Abdur Rahman
Head, Intensive Care Unit
Bangladesh Medical College, Dhaka
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Abstract:
Background: Sepsis related troponin elevation (SRTE) has always been the demand and supply mismatch
theory. In the setting of sepsis, the cardiac metabolic requirements are high and in order to meet these
requirements an increase in the coronary blood flow is needed. Patients with underlying anemia and
preexisting subclinical CAD may develop a mismatch ischemia in this setting. It was always thought that
sepsis-related hypotension causes a decrease in coronary perfusion pressure thus leading to a decreased
blood flow to cardiac myocytes and thereby leading to SRTE.
Objectives: To establish Troponin-I as a useful diagnostic marker for sepsis.
Settings and Study Design: This prospective study was carried out in the department of Anesthesia,
pain, palliative and intensive care medicine, Dhaka Medical College, Dhaka during July 2013 to June
2015.
Methods: This study was carried out in the department of Anesthesia, pain, palliative and intensive care
medicine, Dhaka Medical College, Dhaka during July 2013 to June 2015. According to Troponin-I value
patients were divided into Troponin-I positive and negative for sepsis. Three cut off values of Troponin-I
(0.05, 0.035, 0.015) were used for this study. By using Receiver operating characteristic (ROC) curve the
best sensitively, specificity, negative predictive value and positive predictive values of Troponin-I were
determined.
Results: The validity of troponin I (>0.05 ng/dl) evaluation for blood culture positive were sensitivity
45.0%, specificity 53.8%, accuracy 48.5%, positive predictive values 60.0% and negative predictive values
38.9%. The validity of troponin I (>0.035 ng/dl) evaluation for blood culture positive were sensitivity
57.5%, specificity 23.1%, accuracy 43.9%, positive predictive values 53.5% and negative predictive values
26.1%. The validity of troponin I (>0.015 ng/dl) evaluation for blood culture positive were sensitivity
72.5%, specificity 15.4%, accuracy 50.0%, positive predictive values 56.9% and negative predictive values
26.7%.
Conclusion: The cutoff values of troponin-I (>0.035 ng/dl) observed more sensitivity of blood culture.
Keywords: SIRS, sepsis, septic shock, ICU, Troponin-I
(JBSA 2018; 31(1): 3-11)

Introduction:
Sepsis historically has been a condition that is
difficult to identify and diagnose. As far back as
100 BC, Marcus Terentius Varro, the ancient
Roman scholar and writer (116 BC–27 BC), was
quoted as noting that “small creatures, invisible

to the eye, fill the atmosphere, and breathed
through the nose cause dangerous diseases.”
Perhaps the most prescient description of sepsis
was by the historian, philosopher, humanist and
Renaissance author Niccolo Machiavelli (1469–1527),
as reported in his treatise, The Prince, in 1513.
3
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Among the earliest concepts was to consider
sepsis as a systemic host response to an
infection1. In fact, it was classically described by
the eminent American physician William Osler
(1849–1919) in his seminal observation that the
patient appears to die from the body’s response
to an infection rather than from the infection
itself. Closer to the modern era, in 1972 this
concept was reinforced in a medical review,
noting that “it is our response that makes the
disease”2.

(CAD) on testing are found not to have any
significant CADs8,9. Troponin elevation in setting
of sepsis has been proposed as a biomarker for
underlying myocardial dysfunction. Sepsisrelated mortality has been reported to equal the
mortality due to myocardial infarction and
myocardial dysfunction has been shown to be a
common complication in the setting of
sepsis10,11 .

It was the failure of these medical definitions 3,
and myriad attempts at developing diagnostic
tools and assays to identify sepsis 4, that led to
a consensus conference focusing on a way to
clinically define sepsis. In 1992, the American
College of Chest Physicians (ACCP) and the
Society of Critical Care Medicine (SCCM)
jointly published the consensus definitions of
sepsis 5.
Troponin is a complex of three regulatory
proteins (troponin I, TnI, troponin C, TnC,
troponin T, TnT) and TnT binds to tropomyosin
that lies in between the groves of actin TnI binds
to actin whereas TnC binds to calcium 6 .
Troponin is integral to contractile mechanism
of cardiac and skeletal muscles. Binding of
calcium on TnC leads to a conformational change
in TnI and thereby in tropomyosin which exposes
myosin binding sites on actin leading to actin
and myosin interaction and muscle contraction.
TnI and TnT of skeletal and cardiac muscles have
different amino acid sequences; the same is not
true for Tnc. TnI is much more specific for
detection of any damage to cardiac myocytes as
compared to TnT, and TnI levels do not increase
in setting of renal failure 7.
Elevation of cardiac troponins and creatinine
kinase (CK) is observed in 31%–80% of patients
in setting of systemic inflammatory response
syndrome (SIRS), sepsis, or septic shock (SIRS,
sepsis, or septic shock related troponin
elevations (SRTE). Skeletal muscle ischemia due
to sepsis-related hypotension explains the
elevated CK. Majority of SRTE patients without
any prior history of coronary artery disease
4

A hypothesis is that, in a setting of stress,
cytosolic troponins may leak and lead to a rise
in blood levels even in the absence of any
damage to myofibril 8 . Bacterial myocarditis
leading to release of troponins in absence of
CAD has also been suggested as a possible
pathogenic mechanism for SRTE. Release of
cytokines (IL1â, IL-6, and TNFá), nitric oxide,
endotoxins, and activation of caspases (caspases
3) 12 in setting of a gram negative bacteremia
and sepsis leading to myocardial depression and
ventricular dilatation is another theory to
explain SRTE.
SRTE has been proposed as a biomarker of
underlying myocardial dysfunction (a major
contributor to the worse outcomes in the setting
of SRTE) in setting of sepsis. Sepsis-mediated
myocardial dysfunction results in reduced stroke
volume either by systolic or diastolic dysfunction
13 or combination of both.
Many studies in sepsis have shown that
continuous ECG monitoring and transthoracic
echocardio-graphy examination at diagnosis do
not disclose developing ischemia nor exclude
myocardial infarction 14,15. In troponin-positive
septic shock patients, the presence of
myocardial ischemia has been excluded based
upon results of stress echocardiography16,14. It
should be pointed out; however, that stress
echocardiography cannot definitely exclude
micro embolization from non-flow limiting
unstable plaques as well as local wall motion
abnormalities as a cause of elevated troponins.
In this specific context, even very small
episodes of myocardial necrosis (< 1 g) may be
associated with significant troponin increases7.

Troponin I, A Biomarker of Diagnosis of SIRS, Sepsis and Septic Shock

-SIRS, sepsis and consequent septic shock charge
a heavy toll upon the patients admitted in ICU in
respect to mortality and morbidity. It is an utmost
necessity to diagnose these deadly conditions and
if possible the potential consequence in each
patient better be predicted. For this purpose
different biomarkers have been intensely
investigated to find out their efficacy in diagnosis
of sepsis and septic shock as well as their accuracy
in predictability of the disease course that is likely
to be adopted in each patient. Troponin I, a
biomarker widely used to determine the burden
of irreversible myocardial damage, has been
proposed as a biomarker in such conditions.
Troponin I was found to be a definite bad prognostic
factor in sepsis and septic shock. This study intends
to evaluate whether troponin I without subtle
injury to myocardial ischaemia is distributed
differently accross the spectrum of sepsis and septic
shock. The result of the study would enable the
physicians to understand the role of elevated
troponin I in all medical sectors.
Materials:
This prospective cohort study was carried out in
66 adult (>18 yrs old) patients admitted due to
suspected as sepsis or septic shock in the Intensive
Care Unit of Dhaka Medical Collage, Dhaka, during
July’ 2013 to June’ 2015were included. Patients
with suspected or diagnosed as sepsis and those

Shahnaz Afroza et al

who had no ECG finding of acute coronary
syndrome were included in this study. Patients
with known cardiac disease and patients with renal
failure were excluded from the study. Informed
written consent was taken from the patient or
patient’s guardian after duly informing the
procedure of treatment, anticipated result, possible
advantages, disadvantages and complications’
considering all ethical issues and the protocol was
approved by ethical committee of Dhaka Medical
College & Hospital. Purposive sampling according
to availability of the patients and strictly
considering the inclusion and exclusion criteria’s.
The American College of Chest Physicians/Society
of Critical Care Medicine consensus classification
was used for the diagnosis of SIRS, sepsis and septic
shock 5. Patients those who were diagnosed as
suspected sepsis had undergone evaluation for the
presence of ACS (Acute cornorary syndrome). ECG
was used for the evaluation of ACS. Presence of
ST elevation or depression was considered as ACS.
After enrollment blood was collected to see the
troponin I level and blood was sent to see the
organism growth. Other sources of infection like
respiratory tract, urinary tract, intra-abdominal
infection etc. were also assessed according to the
features. Blood samples for troponin I was collected
in heparinised tube and refrigeration was avoided.
It was sent for immediate assessment to a single
institute equipped with analysis of troponin I
5
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according to internationally recommended
standard. Troponin I was assessed by Architect plus
i1000-SR/ ADVIA Centaur XP Random Access Multi
batch Immunoassay Analyzer in which 99th
percentile is considered as 0.04 ng/dl, above which
it was considered as abnormal. Blood sample for
culture was send in specific blood collecting bottle
and was done by automated Bactec machine in
DMCH. On admission, the patient’s age, sex, height
and approximate weight was recorded by using a
prescribed data sheet.

result of thrombotic occlusion of one and more
coronary arteries. The following conditions are
identified:

Operational definition:
Systemic Inflammatory Response Syndrome
(SIRS) 18

The S-T segment21
The S-T segment elevation ranges from 0.5 mm
to 5 mm but is usually less than 2 mm in the
precordial leads and not more than 0.5 mm in the
limb leads.

The systemic inflammatory response to a wide
variety of severe clinical insults, manifested by two
or more of the following conditions:
•

Temperature > 38°C or < 36°C (>98.8°F or
<96.5°F)

•

Heart rate > 90 beats/min

•

Respiratory rate > 20 breaths/min or PaCO2 <
32 mm Hg

•

WBC count >12,000/mm3, <4000/mm3, or >
10% immature (band) forms.

Sepsis:
Sepsis was defined as SIRS criteria plus suspected
infection.
Severe sepsis/SIRS:
Severe sepsis was defined as sepsis criteria plus
dysfunction of one or more vital organs.
Refractory (septic) shock/SIRS shock:
Septic shock was defined as severe sepsis plus
hypotension even after fluid resuscitation.
Multiple Organ Dysfunction Syndrome (MODS)
It cane be defined as septic shock plus abnormal
function in more than one vital organ plus
hypotension.
Elevated troponin I (Van Bockel et al. 2005)19:
If the troponin I level is > 0.05 ng/dl then it was
taken as raised troponin I.
For this study troponin I were > 0.015 and > 0.035
ng/dl were also considered as raised troponin I for
better prediction of sepsis.
The coronary syndromes20:
Acute coronary syndromes (ACS) are characterized
by the sudden onset of coronary insufficiency as a
6

1. ST-segment elevation myocardial infarction
(STEMI), caused by complete and sustained
coronary occlusion.
2. Non-ST-segment myocardial infarction (nonSTEMI) and unstable angina (UA), which are
caused by partial coronary occlusion with
spontaneous revascularization.

Statistical analysis:
Statistical analyses were carried out by using the
Statistical Package for Social Sciences version 20.0
for Windows (SPSS Inc., Chicago, Illinois, USA).
The mean values were calculated for continuous
variables. The quantitative observations were
indicated by frequencies and percentages. Receiver
operating characteristic (ROC) curves was generated
to determine the cutoff value for the best sensitivity,
specificity negative and positive predictive values
of Troponin I with regard to diagnosis of sepsis. A
model with a cutoff value of Troponin-I above 0.05
ng/dl was considered as positive. A P-value was
considered to be statistically non significant if >0.05
and statistically significant if ≤ 0.05.
Results:
The mean age was found 51.2±20.3 years with
range from 18.0 to 80.0 years. Male female ratio
was 1.5:1. Positive blood culture was found in
40(60.6%) patients, positive urine culture was in
40(60.6%) patients and tracheal aspirate culture
positive was in 23(34.8%) patients. Troponin I >0.05
ng/dl was considered as significant for identification
of blood culture positive, true positive 18 cases,
false positive 12 cases, false negative 22 cases and
true negative 14 cases in identification by blood
culture positive. Troponin I >0.035 ng/dl was
considered as significant for identification of blood
culture positive, true positive 23 cases, false
positive 20 cases, false negative 17 cases and true
negative 6 cases in identification by blood culture
positive. Troponin I >0.015 ng/dl was considered
as significant for identification of blood culture
positive, true positive 29 cases, false positive 22
cases, false negative 11 cases and true negative 4
cases in identification by blood culture positive.
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Table I Receiver-operator characteristic (ROC) curve of troponin I and blood culture for identification
of blood culture positive.
Blood culture

Cut of value

Sensitivity

Specificity Area under
the ROC curve

95% Confidence
interval (CI)
Lower bound

Upper bound

positive

>0.05

41.0

48.1

0.397

0.259

0.536

positive

>0.035

56.4

22.2

0.397

0.259

0.536

positive

>0.015

71.8

14.8

0.397

0.259

0.536

3:0 from SIRS, which are closely resembled with
the present study. In another study Altmann et
al. 11 observed male to female ratio was 1:1.

Figure 2: Receiver-operator characteristic (ROC)
curve of troponin I and blood culture for
identification of blood culture positive.
Discussion:
Altmann et al. 11 and Ammann et al. 22 observed
mean age of their patients were 66±14 years and
55±21 years respectively, which is higher with the
present study. It could be due to geographical
variations, racial and ethnic differences, genetic
causes, different lifestyle and increased life
expectancy in their studied patients may have
significant impacts on Systemic Inflammatory
Response Syndrome. Although the incidence of
sepsis is higher in men than in women, it is
controversial whether there are sex-based
differences in sepsis-associated mortality. Ammann
et al. 8 also found male predominant where they
observed male to female ratio was 3:1 suffered from
septic shock, 2:1 from sepsis without shock and

Detection of bacteraemia or fungaemia by blood
culture is critical in managing patients with
infection, and directs the appropriate selection of
antimicrobials. Blood culture is a common
laboratory investigation where blood is inoculated
into culture medium and incubated. SIRS is an
important and predictive factor for UTI, especially
in urinary sepsis. However, traditional urinary
tests could not efficiently reflect the progression
of SIRS that had originated from the urinary tract.
In Hou et al. 23 study, bacterial culture positive
rates in the SIRS group were only 20.5%.
Mariappan et al. 24 found that 42.0% of patients
had a positive urine culture. According to the study
of Margel et al. 25 positive detection of urine
culture is accepted as a relative risk for SIRS. In
addition, their study and that of others emphasize
the use of microbiological methods for diagnosing
SIRS is poorly sensitive and nonspecific. Altmann
et al. 11 and Turner et al. 7 found that majority of
patients with Systemic inflammatory response
syndrome (SIRS), sepsis, and septic shock-related
deaths had positive cardiac troponins at time of
death.
In a study by Kristien et al. 26 transesophageal
echocardiogram demonstrated left ventricular
dysfunction in 78% of TnI positive patients but only
in 2% of TnI negative patients. Results from
previously described studies suggest that, in setting
of sepsis, TnI may act as a better and sensitive
biomarker for detection of myocardial dysfunction
and associated worse prognosis as compared to
echocardiogram.
7
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A study by Spies et al. 27 done on 26 patients with
sepsis, the group of patients with troponin I values
≥0.2µ/l had an increased mortality rate (83% v 38%,
p =0.02) compared to the group with troponin I
values below this value.

3.9 and ≥4 mmol/L were associated with mortalities
of 4.9% (95% CI: 3.5% – 6.3%), 9.0% (95% CI: 5.6%
– 12.4%) and 28.4% (95% CI: 21% –36%)
respectively. Serial lactate measurements may be
useful in documenting treatment response to
various therapeutic interventions 34,35.

Favory & Neviere 6 reported in their study that it
should be pointed out, however, that the relative
expected and documented ranges of troponin that
can be seen in sepsis are rather difficult to depict
because there is huge variability in the sensitivity
of assays. Arlati et al. 28 showed cutoff value of
troponin I > 0.5 varied from 0.5-11.2 µg/l, Kristien
et al. 26 obtained cutoff value of troponin I > 0.4
varied from 0.8-6.8 µg/l, Ammann et al. 8 observed
cutoff value of troponin I >0.1 varied from 0.2-15.4
µg/l and Mehta et al. 29 showed cutoff value of
troponin I >0.1 varied from0.1-10.8 µg/l.
Among the other biomarkers, procalcitonin (PCT)
has been widely investigated for its prognostic value
in septic patients. Liu et al. 30 done a meta-analysis
is to explore the diagnostic accuracy of a single
PCT concentration and PCT non-clearance in
predicting sepsis. An elevated PCT level was
associated with a higher risk of death. The pooled
relative risk (RR) was 2.60 (95% confidence interval
(CI), 2.05–3.30) using a random-effects model. The
overall area under the receiver operator
characteristic (ROC) curve was 0.77 (95% CI, 0.73–
0.80), with a sensitivity and specificity of 0.76 (95%
CI, 0.67–0.82) and 0.64 (95% CI, 0.52–0.74),
respectively. There was significant evidence of
heterogeneity for the PCT testing time (P<0.05).
Initial PCT values were of limited prognostic value
in patients with sepsis. PCT non-clearance was a
prognostic factor of death in patients with sepsis.
The pooled relative risk (RR) was 3.05 (95% CI,
2.35–3.95) using a fixed-effects model. The overall
area under the ROC curve was 0.79 (95% CI, 0.75–
0.83), with a sensitivity and specificity of 0.72 (95%
CI, 0.58–0.82) and 0.77 (95% CI, 0.55–0.90),
respectively. Elevated PCT concentrations and
PCT non-clearance are strongly associated in septic
patients.
Again the prognostic value of isolated lactate
measurements and serial measurements has been
investigated in various settings by Howell et al.
31, Jansen et al. 32. Shapiro et al. 33 found that
lactate levels could correctly stratify patients
according to mortality. Lactate levels of 0–2.4, 2.5–
8

Lee et al. 36 mentioned in their study that elevated
cardiac troponin (cTn) has been associated with
worse outcomes in critically ill patients, but few
studies have focused on whether these markers
are related to outcomes in patients with severe
pneumonia. Lee et al. 36 investigated the levels of
cTnI in critically ill patients hospitalized for severe
pneumonia and whether elevated levels of cTnI
correlated with the clinical outcome of this patient
group. A cTnI level greater than 0.034 ng/mL was
considered positive. P <0.05 was considered
significant. A total of 152 patients (communityacquired pneumonia 39.5%, health care–associated
pneumonia 40.8%, and hospital-acquired
pneumonia 19.7%) were included in the study.
Eighty-eight 58.0% patients had detectable cTnI
levels (median, 0.049 ng/mL).
The role of biomarkers such as troponin in risk
stratification of sepsis is still debated. Bessière et
al. 37 undertaken a meta-analysis is to assess the
relation between troponin elevation in sepsis and
mortality. All observational studies from Embase,
Medline and those manually searched up to
September 2010 were included. Studies identified
were those which reported on patients with a
diagnosis of sepsis and if a 2 × 2 table could be
constructed based on troponins and death.
Thirteen studies encompassing 1,227 patients were
included. The prevalence of elevated troponin was
61 % ([95 %] CI 58-64 %). Elevated troponin was
significantly associated with all-cause mortality (RR
1.91; CI 1.63-2.24), with homogeneity across
studies.
It should be pointed out that many advances have
been made in the identification of biomarkers for
sepsis. Among them procalcitonin indicate bacterial
sepsis 38,39 and serum lactate indicates sepsis
induced hypoperfusion 40,41,42.
In this present study it was observed the area
under the receiver-operator characteristic (ROC)
curves troponin I >0.035 ng/dl had the best area
under curve followed by troponin I >0.015 ng/dl
and troponin I >0.05 ng/dl, which are significantly

Troponin I, A Biomarker of Diagnosis of SIRS, Sepsis and Septic Shock

associated with blood culture positive. In our study
it is found that different level of cutoff value of
troponin I in sepsis are rather difficult to depict
because there is vast variability in the sensitivity
and specificity. The reduced level of sensitivity and
specificity for different level of cut off value may
be due to small number of sample size, patient
may received multiple antibiotics before admitted
to ICU and patient may had viral infection that we
could not identified, which may influence
condensed level of sensitivity and specificity at
different level of cut off value of troponin I.
Conclusions:
Most of the patients were in 6th decade & above
and male predominant. Troponin I level was higher
in patients with sepsis. Limited level of sensitivity
and specificity observed for troponin I at different
cutoff value.
Study Limitations: Study population was
selected from one selected hospital in Dhaka city
with a very short period of time. Relatively small
group of patients with SIRS, sepsis, and septic
shock was also a limitation of the present study.
Only ECG was done as the Echo cardiogram facility
was not there in our ICU.
Recommendation:
The current study results observed cut-off value
>0.05 ng/dl of troponin I showed poor sensitivity
and specificity for prediction of sepsis, however
sensitivity and specificity increased with decreased
level of different cut-off >0.035 ng/dl and >0.015
ng/dl of Troponin I for better prediction of sepsis.
Therefore this study recommended that further
studies can be undertaken cut-off value >0.035 ng/
dl of troponin I.
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Abstract
Background: Sepsis is one of the leading causes of admission in ICU with high mortality and morbidity.
Intensivists face challenges to manage sepsis in their practices particularly in a limited resource setting.
The diagnosis of sepsis and its evaluation of severity are not easy because of its complex pathophysiology
and variable nature of presentation. So, researchers identified biomarkers including troponin I for potential
use in sepsis. Of them troponin I is a useful biomarker with prognostic significance.
Materials and methods: This prospective observational study was conducted among purposively selected
110 patients diagnosed as sepsis at intensive care unit (ICU) in Dhaka Medical College & Hospital. After
fulfilling the inclusion and exclusion criteria, ECG was done to exclude MI. Then troponin I was measured
with a cut of value of 0.6 ng/ml. the patients were followed up for a period upto 30 days. Statistical
associations between categorical variables were tested using chi-square test and mean difference of
continuous variables by independent t-test. Correlation between troponin I value length of ICU stays and
ventilator days were calculated.
Results:Among 110 patients diagnosed as sepsis 56.4% had normal troponin I and 43.6% had elevated
troponin I. Distribution of elevated troponin I was higher among male patients (77.1% vs 64.5%) than
female. Mean duration of ICU stay was prolonged in elevated troponin I group as like ventilator support.
Positive relationship was found between troponin level I and duration of ventilator support as well as
length of ICU stay (r=0.225, 0.279). There was significantly increased mortality rate in elevated troponin
group of patients compared to normal troponin group (72.9% vs 35.5%) in sepsis patients (p<0.001) followed
by in severe sepsis 67.5% vs 35.48% (p=0.001) and 92.9% vs 57.1%) in septic shock (p<0.029).
Conclusion: This study showed that mortality and morbidity increases when troponin I value elevated
in sepsis.
Key words: prognostic value, troponin I, sepsis
(JBSA 2018; 31(1): 12-19)

Introduction
Troponins are present in cardiac, skeletal and
smooth muscle which primary function is to take
part in muscle contraction. It has three
components: troponin I, troponin C and troponin
T. Among them troponin I is well accepted as a
biomarker of acute coronary syndrome (ACS). The
measurement of troponin I in blood has been
accepted by the Joint Committee of the European
Society of Cardiology and the American College of
12

Cardiology as the standard biomarker for the
diagnosis of acute myocardial infarction and by the
American College of Cardiology and the American
Heart Association for the diagnosis and
management of unstable angina 1 . In acute
coronary syndrome high rise of troponin I is
associated with increased mortality2.
Besides the enthusiasm for troponin I
measurement in ACS, critically ill patients
admitted in ICU have elevated troponin I that are
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notalways explained by coronary artery disease.
In critically ill patients, cardiac troponins are
detectable in the plasma in up to 60% of cases3.
There have been several reports demonstrating a
high incidence of elevated troponin levels in
patients with sepsis and septic shock. In different
studies the troponin I level in sepsis was raised
ranging from 43% to 56% and hospital mortality
was raised in higher troponin groups4, 5, 6.

have been assessed for their potential use in sepsis.
Among them troponin I may be a promising tool
in low resource countries because it is widely
available as well as less costly than other
biomarkers commonly used in sepsis.

Troponins are not normally present in the
peripheral blood of healthy persons. Majority of
them are bound with microfilaments and a small
portion of them are present in cytosol. When the
membrane integrity is lost first the cytosolic
portion of troponin I first appear in blood. When
major damage of cell occur the bound portion of
troponin I also release in the blood. For this reason
besides extensive literature on troponin release
in acute coronary syndrome, there is evidence that
troponin release can occur by other mechanism
like trauma, toxins and inflammation. In sepsis
widespread inflammation can damage integrity
myocardial cell membrane. Moreover, activation
of coagulation cascade causes microthombiformation which is also responsible for leakage
of troponin I in blood. In sepsis, tissue hypoperfusion may cause further insult to myocytes
with subsequent leakage of troponins in blood.

Materials and Methods
A prospective observational study was conducted
at intensive care unit of Dhaka Medical College
Hospital, Bangladesh from January 2014 to
December 2015. Total 110 patients with sepsis were
purposively selected as per inclusion and exclusion
criteria as follows:

•

Patients who had previous cardiac surgery

Sepsis is among the leading causes of admission
to intensive care units (ICUs). The incidence of
sepsis in different studies ranges from 8.4% to
11.4% of all patients admitted to the ICU7,8,9. Care
for patients with sepsis represents a great
economic burden as extraordinary resources are
devoted to developing and evaluating potential
treatments as well as to studying the systemic
inflammatory response and multiple organ failure
that are characteristic of severe sepsis. Published
mortality rates for sepsis were up to 56%7, 8, 9.
Researchers are exploring new ways to diagnose,
reverse, or prevent this serious and costly
condition. Clinical and standard laboratory tests
are not very helpful because most critically ill
patients develop some degree of inflammatory
response, whether or not they have sepsis. Even
microbiological assessment is unreliable because
many culture samples do not yield microorganisms
in these patients. So, some researchers studied
on different biomarkers including troponin I, which

•

Patient who had recent chest injury, DC
cardioversion or CPR

•

Patient or attendant’s refusal at any time of
study period.

•

Accidental or unexplained death during study.

The aim of the study was to determine the
prognostic value of S. troponin I in sepsis patients
admitted in ICU.

Inclusion criteria:
• Patients admitted in ICU of Dhaka Medical
College Hospital during the study period
•

Patients diagnosed as sepsis as per operational
definition

•

Willing to participate with informed written
consent.

Exclusion criteria:
• Patients who had history of previous IHD

Permission was taken from hospital authorities
and ethical review committee of Dhaka medical
college for data collection. Then the study was
conducted in the intensive care unit (ICU) of Dhaka
Medical College Hospital. Patients admitted and
clinically diagnosed as sepsis were primarily
selected. Sepsis was diagnosed as per definition of
accp/sccm consensus conference guidelines (Bone
et al, 1992) as infection plus two or more of the
followings
Core temperature >380 C or <360C
Heart rate >90beats/min
Respiratory rate >20/min or PCO2>32 mm Hg
WBC count >12000/cmm or <4000/cmm or >10%
immature band form
13
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Clinically diagnosed sepsis patients who will fulfill
the inclusion and exclusion criteria were included
in the study. Informed written consent was taken
from patients/relatives. Then a 12 lead ECG was
done. Patient who have ST elevation or depression
>2mm in chest leads and /or >1mm in limb leads
were excluded as acute coronary syndrome. In the
remaining patients data were collected using a
checklist from the hospital records. A sample of
blood was sent for troponin I measurements.
troponin I was measured by using Siemens DPC
IMMULITE® 2000 Immunoassay Analyzer. Cut

off value was selected above 99th percentile value
of normal population as e”0.60 ng/ml.
A checklist was used to collect patients’ information
using medical records. With all aseptic precaution
5 ml of venous blood was collected in a test tube
containing EDTA will be sent immediately for S.
troponin I measurement.
Finally these patients were followed up for a period
of 30 days. Those who died during this follow up
period were recorded. Those who survived,
discharged, referred, dropped out were also
recorded.

Fig 1 Algorithm for methods of data collection
14
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Statistical analysis
To analyze the data Statistical Package for Social
Science (SPSS) version 18.0 was used. After entry,
range and consistency were checked. Descriptive
statistics were computed for background
characteristics of the study subjects. Statistical
associations between categorical variables were
tested using chi-square test and mean difference
of continuous variables by independent t-test.

Total 110 patients with sepsis were included in
the study. Among them 71(64.5%) were diagnosed
as severe sepsis. Among 71(100%) severe sepsis
28(39.43%) were found septic shock.

All p values presented were two tailed. The statistical
tests were considered significant at a level of 5 %(
0.05). Data were presented by table and graphs.

Variables

Table II Distribution of patients by level of troponin
I (n=110)
f

%

Normal troponin groupa

62

56.4

Elevated troponin groupa

48

43.6

Results

Total

110

100

Table I Distribution of patients by sepsis, severe
sepsis and septic shock (n=110)

a= cut of value of troponin I was 0.60 ng/mL
f=frequency

Variables

43.6% sepsis patients had elevated troponin I
and 56.4% sepsis patients had normal tropon
in I.

Sepsis
Severe sepsis
Total

N

%

39
35.5
Septic shock (n=28)
71 64.5
Without shock (n=43)
110
100

Table III Distribution of patients by age between normal and elevated troponin group (n=110)
Age group in

Normal troponin I

Elevated troponin I

Total

f(%)

f(%)

f(%)

d”21-40

27(24.5)

14(12.7)

41(37.3)

41-e”60

35(31.8)

34(30.9)

69(62.7)

Total

62(56.4)

48(43.6)

110(100)

years

p value
0.164ns

ns=nonsignificant, p value extracted from ð2 test
f= frequency
There was no significant association between age group and troponin I group (p=0.164>0.05)

Table IV Distribution of patients by sex between normal and elevated troponin group (n=110)
Sex group

Normal troponin I

Elevated troponin I

Total

f(%)

f(%)

f(%)

Female

22(20.0)

11(10.0)

33(30.0)

Male

40(36.4)

37(33.6)

77(70.0)

Total

62(56.4)

48(43.6)

110(100)

p value
0.208ns

ns= not significant, p value extracted from ð2 test
f= frequency
Elevated troponin I was higher among male patients than female but it is not statistically significant
(p=0.208>0.05)
15
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Table V Comparison of mean duration of ventilator support and length of stay (in days) in ICU in sepsis,
severe sepsis and septic shock patients (n=110)
Variables

Normal troponin I

Elevated troponin I

Mean(±SD)

Mean(±SD)

p value

Sepsis
Duration of ventilator support (n=94)
Length of stay in ICU (n=110)

9.57(±4.41)
10.31(±4.34)

Duration of ventilator support (n=71)
Length of stay in ICU (n=71)

8.23±3.97
8.75±4.13

Duration of ventilator support (n=28)
Length of stay in ICU (n=28)

8.79(±2.94)
9.79(±3.66)

12.91(±6.25)
14.18(±5.89)
Severe sepsis
11±6.19
12.48±5.63
Septic shock
14.43(±7.86)
16.14(±6.46)

0.002s
0.004s
0.025s
0.002s
0.03s
0.07ns

s=significant, p value extracted from independent two sample t test
ICU stay of sepsis, severe sepsis and septic patients was prolonged in elevated troponin group and it is
statistically significant except septic shock (p=0.07>0.05). Mean duration of mechanical ventilation was
also significantly higher in elevated troponin group.
Table VI Correlation between Troponin I and ventilator support and length of stay (in days) in ICU in
sepsis, severe sepsis and septic shock patients (n=110)
Troponin I

Sepsis
Duration of ventilator support
Length of ICU stay
Severe sepsis
Duration of ventilator support
Length of ICU stay
Septic shock
Duration of ventilator support
Length of ICU stay

R

P

0.225
0.279

0.018
0.003

-0.012
-0.100

0.922
0.405

-0.504
-0.477

0.012
0.019

Pearson’s correlation coefficient is performed for the analysis; p<0.01 are considered as statistically significant

Positive relationship was found between troponin level I and duration of ventilator support as well as length
of ICU stay (r=0.225, 0.279) and it was statistically significant at 1% level of significance among sepsis
patients. On the other hand negative relationship was found in case of severe sepsis and septic shock.
Table VII Comparison of mortality in sepsis, severe sepsis and septic shock patients (n=110)
Mortality

Not survived
Survived
Not survived
Survived
Not survived
Survived

Normal troponin I
Elevated troponin I
f(%)
f(%)
Sepsis
22(35.5)
35(72.9)
40(64.5)
13(27.1)
Severe sepsis
11(35.48)
27(67.5)
20(64.45)
13(32.5)
Septic shock
8(57.1)
13(92.9)
6(42.9)
1(7.1)

s=significant, p value extracted from ð2 test
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f= frequency

Total
f(%)

p value

57(51.8)
53(48.2)

0.001s

38(53.52)
33(46.47)

0.001s

21(75.0)
7(25.0)

0.029s

Prognostic Value of Serum Troponin I in Sepsis Patients

There was significantly increased mortality in
elevated troponin group of patients compared to
normal troponin group (72.9% vs 35.5%), (67.5%
vs 35.48%) and (92.9% vs 57.1%) in sepsis, severe
sepsis and septic shock patients respectively.
Discussion
Primary objective of the study was to find out the
prognostic value of troponin I in sepsis patients.
Total 110 patients with sepsis were included in
the study. Among them 62 (56.4%) patients had
normal troponin I and 48 (43.6%) patients had
elevated troponin I. The cut off value of troponin
was 0.60 ng/ml. In this study, among 110 patients
with sepsis 64.5% patients was diagnosed as severe
sepsis. Among them, 39.43% patients had septic
shock.
There was no statistical significant association
between age group and troponin I group
(p=0.164>0.05). Occurrence of elevated troponin I
was higher among male patients than female
(30.9% vs 13.6%) in sepsis, although the result was
not statistically significant (p=0.208>0.05). The
study found no significant association of troponin
I value with clinical diagnosis of sepsis patients.
The study found that the mean duration of ICU
stay was prolonged in elevated troponin I group.
In overall sepsis, mean duration of ICU stay was
10.31(±4.34) days in normal troponin I group and
it was prolonged 14.18(±5.89) days in elevated
troponin I group (p=0.004). The mean duration ICU
stay was 12.48±5.63 days elevated troponin I group
and 8.75±4.13 days in normal troponin I group in
severe sepsis (p=0.002). In case of septic shock
mean duration of ICU stay was 9.79(±3.66) and
16.14(±6.46) days in normal and elevated troponin
I group respectively (p=0.07). Mean duration of ICU
stay was one of the important variables that studied
in previous literatures. Guest et al10in 1995 and
Quenot et al11in 2005 showed that length of ICU
stay increases as troponin level elevated.
Mean duration of ventilator support was also
significantly prolonged in elevated troponin I group.
In sepsis, mean duration of ventilator support of
normal troponin group was 9.57(±4.41) days and
in elevated troponin I group it was 12.91(±6.25)
days (p=0.002). In severe sepsis, mean duration of
ventilator support of normal troponin group was
8.23±3.97 days and in elevated troponin I group it
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was 8.75±4.13 days (p=0.025). In case of septic
shock, mean duration of ventilator support were
8.79(±2.94) days and 14.43(±7.86) days respectively
in normal and elevated troponin I group (p=0.03).
Mean duration of ventilator support was also
prolonged in different studies. Mannamet al12 in
2004 demonstrated as cTn+ experienced longer
duration of mechanical ventilation (12 vs. 2 days,
p=0.002).
This study showed positive relationship between
troponin level I and duration of ventilator support
as well as length of ICU stay (r=0.225, 0.279) and
it was statistically significant at 1% level of
significance among sepsis patients. On the other
hand negative relationship was found in case of
severe sepsis and septic shock.
There was significantly increased mortality in
elevated troponin group of patients compared to
normal troponin group (72.9% vs 35.5%, p<0.001).
In severe sepsis mortality of elevated troponin I
group was 67.5% and mortality of normal troponin
I group was 35.48% (p=0.001). There was also
significantly increased mortality in elevated
troponin group of patients compared to normal
troponin group (92.9% vs 57.1%, p<0.029) in septic
shock. In most literatures mortality of septic
patients was higher in elevated troponin group in
ICU. John et al13in 2010 studied a 28-day mortality
and found significantly higher mortality in the
TnI+patients as compared with the TnI”patients
(32.2% vs 13.6%, p=-0.001). Ammannet al14in 2004
showed out of 58 critically ill patients, 32(55%)
without evidence of ACS were troponin-positive.
Positive troponin levels were associated with
higher mortality (22.4% vs. 5.2%, p=-0.018). Spies
et al 15in 1998, in a prospective study of 26 patients
in a surgical ICU with early sepsis showed that
mortality is higher in troponin positive than
troponin negative (83%vs37%, p=-0.02). Mehta et
al4 in 2004 showed in a prospective MICU that
among 37 patients with septic shock mortality was
higher in elevated troponin (56%) than normal
troponin group (24%), p=-0.04. Scott et al16 in 2004
showed that in a prospective study of 66 patients
with severe sepsis and septic shock, mortality in
elevated troponin group was 29% and troponin
normal group was 21%, p=-0.69. Tiruvoipatiet al5
in 2012 in a retrospectrive study of 293 patients
with severe sepsis showed that 36% patients died
17
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in troponin positive group and 15% patients died
in troponin negative group, p=-<0.01. Francis et
al 17 in a meta-analysis of Thirteen studies
encompassing 1,227 patients were showed that
elevated troponin was significantly associated with
all-cause mortality (RR 1.91; CI 1.63–2.24), with
homogeneity across studies.
Conclusion
Significant number of sepsis patients had elevated
troponin I and troponin I elevation had significant
adverse outcome of these patients. In this study,
the mortality of sepsis increased as troponin I value
was raised. Length of ICU stay and length of
ventilator support were prolonged in elevated
troponin I group. Positive relationship was found
between troponin I level and duration of ventilator
support as well as length of ICU stay and it was
statistically significant.
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Abstract:
Background: Simple, sensitive, and dynamic markersfor prediction of outcome, which generate rapid
and reliable results, are desirable in critical care units.
Aim: Evaluation of prediction of outcome in critically ill patients by the Albumin Creatinine Ratio (ACR)
on admission (ACR-1) and after 24hours of admission (ACR-2) & making a comparison between Acute
Physiology & Chronic Health Evaluation-II(APACHE-II), ACR-1 & ACR-2 in terms of outcome prediction.
Settings and Study design: The prospective, observational study was carried out in the 20 bed mixed
Medical-Surgical ICU of Dhaka Medical College Hospital.
Materials and Methods A total 60 critically ill patient were purposively recruited. Adult patient with
ICU stay of more than 24 hours were included &patients with pregnancy, menstruation, a macroscopic
hematuria, pre-existing kidney diseases, were excluded in this study. For disease severity scoring, APACHEII scores & the percentage (%) of prediction of mortality by APACHE-II scores were calculated from data
collected during the first 24 hours following ICU admission. Spot urine samples were collected within 6
hrs of admission (ACR1) and again at 24 hrs(ACR2), for quantification of Albumin Creatinine Ratio.
Patients were followed up throughout their ICU stay for a maximum of 15 days and the following outcome
data were obtained: ICU length of the stay and ICU mortality.
Results: There were 32(53.3%) patients were non-survivors and 28(46.7%) patients were survivors.
Non-survivors had a significantly higher median Albumin Creatinine Ratio 1(ACR1) =285.00 mg/g &
higher median Albumin Creatinine Ratio 2(ACR2) =393.30 mg/g in comparison to the survivors. There
were significant differences between the mean and Standard Deviation of the APACHE-II scores, the
Albumin Creatinine Ratio 1(ACR1),the Albumin Creatinine Ratio 2(ACR2)&ACR2-ACR1 between the
non survivors (p=<0.001,p=<0.001,p=<0.001, p=<0.001 respectively). In, multiplelogistic regressions
analysis female sex scored high odds of 361 for mortality compared to males followed by 15% higher
mortality by high ACR2.The strength of agreement among APACHEII, ACR1, and ACR2 by kappa
statistics revealed a very good agreement (1.000) by the degree of change of ACR2 in comparison to
ACR1 and APACHE-II Score in predicting outcome in critical ill patients. A good agreement revealed
between ACR1 and the APACHEII Score (0.802), and The APACHEII Score revealed a fair agreement
(0.798) in predicting outcome. Results of all the variables were highly significant. Conclusion: The
raised Albumin- Creatinine Ratio at 24 hours of ICU admission(ACR2) is a predictor of poor outcome
in critically ill patients.
(JBSA 2018; 31(1): 20-28)
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Introduction
Predicting of patient outcome is an important
component of patient care.Faced challenges, and
to allow the planning of early aggressive
therapeutic interventions, optimum resource
allocation and appropriate counseling of the family
and /or patient, they have developed a number of
prognostication tools for patients admitted to
Intensive Care Units. But the prognostication tools
that have employed in ICU though useful are
complex. The widely used APACHE (Acute
Physiology & Chronic Health Evaluation) II score
for example, requires input of a large number of
variables derived from the patient’s history,
physical examinations, and initial laboratory data.
This is also true of the APACHE-II score,
Sequential Organ Failure Assessment Score,
Simplified Acute Physiology Score (SAPS-II) 1,2 and
others. In addition, scoring systems rely mainly
on obtained early in the course of the illness but
the physiologic responses of patient to insults and
interventions vary. It is seen that, critical illnesses
are more often characterized by the systemic
inflammatory response syndrome (SIRS) - the hostresponse to an acute insult. SIRS is a common
finding in the ICU patient which, when severe,
can lead to multiple organ failure and finally death3.
A severe and sustained inflammatory reaction
induces rapid and profound changes in the
endothelium resulting in loss of barrier integrity
leading to systemic capillary leak4,5. In the kidneys
this manifests as altered glomerular permeability
culminating in increased renal albumin excretion
in the urine.6
The raised Albumin-Creatinine ratio is a reflection
of this capillary leak due to endothelial
dysfunction. It describes is a clear sign of
glomerular injury7,8 & this can identify very early
stages of such insult. Screening for Albumincreatinine is usually performed by one of three
methods9. These are: measurement of total urine
volume in 12 or 24 hour collection, measurement
of the Albumin-Creatinine ratio in morning or
random sample,& measurement of urine albumin
in morning urine.
The 24hrs collection of urine is time consuming
and thus expensive and requires highly motivated
patients, careful information and it is often difficult
to perform. But the measurement of the Albumin-
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Creatinine ratio in morning or random sample is
more convenient and easier. The level of the
Albumin-Creatinine ratio values between 3-30 mg
/mmol (30-300microgram/mg)9.
We conjectured that, the Albumin-Creatinine
ratio(ACR) would reflect the degree of ongoing
endothelial dysfunction .The level of micro albumin
in urine also reflect the status of endothelial
function after effective protocol directed
therapeutic intervention like fluid resuscitation,
antibiotics, inotrope & vasopressor use, tight
glycemic control. Thus, the Albumin-Creatinine
ratio(ACR) could predict the outcome better in a
comparison to APACHE-II score.
Materials and Method:
This prospective, observational study was carried
out in Department of Anesthesia, Analgesia and
Intensive Care Unit of Dhaka Medical College
Hospital, Dhaka over a period of 24 months
starting from January 2012 to December 2013.
Prior to the commencement of this study, the
research protocol was submitted to the Ethical
Review Committee of Dhaka Medical College
Hospital and was approved. Study population was
the patients who were admitted in ICU, DMCH. A
total 60 critically ill patient were purposively
recruited for the study. All adult critically ill
patients aged 18 years or more admitted in ICU
having any one of the criteria of critically ill
patients & patients of ICU who stayed for more
than 24 hours were included in this study.On the
other hand patient staying in ICU <24hours,
patients with anuria ,female patients with
pregnancy and menstruation,, patients with
hematuria &pre-existing Kidney Disease (Serum
creatinine ³ 2.0 mg/dl)were excluded in this study.
Study Procedure: For disease severity scoring,
APACHE-II scores & the percentage (%) of
prediction of mortality by APACHE-II scores were
calculated from data collected during the first 24
hours following ICU admission. Spot urine
samples were collected by ICU nurses within 6
hrs of admission and again at 24 hrs, for
quantification of Albumin Creatinine Ratio, which
were referred to as ACR1, ACR2 respectively.
Patients were followed up throughout their ICU
stay for a maximum of 15 days and the following
outcome data were obtained: ICU length of the
stay and ICU mortality. Data were collected using
21
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a structured questionnaire containing all the
variables interest. The questionnaire included
age, sex, diagnosis, co-morbid conditions, clinical
classification, Glasgow Coma Scale, Blood
Pressure, Temperature, Heart rate, Respiratory
rate and some relevant investigations, the
Albumin- Creatinine ratio from urine sample were
done. Materials and instruments required to
perform the study were arterial blood gas
analyzer, blood sample and urine sample. Spot
urine samples were received in the biochemistry
lab and stored at 20 degree centigrade till
analysis.Urinary Albumin- Creatinine ratio was
measured using the immune-turbidimetric
method & urinary creatinine was measured using
a modified kinetic Jaffe reaction.

Table II : it was observed that there were 40 males
and 20 females with raised ACR

Statistical analysis: Collected data were
analyzed using SPSS (Statistical Package for Social
Sciences) for windows, version 21.0 (SPSS, Team
Eqx, 1337).The test statistic was used to analyze
data were descriptive statistics. T-test was done
and data were presented as Mean±SD, and
Median.Multiple logistic regression analysis was
done for prediction of outcome among the
APACHE-II scores, ACR1 and ACR2.The strength
of agreement were calculated among APACHEII,
ACR1, and ACR2 by kappa statistics.
Results:
Table 1 demonstrates that the incidence of
Albumin-creatinine ratio which occurred mostly
between the age group of 19-30 (40%) followed
by the age group 41-50 (23.3%); the age group
31-40 years and 51-60 years shared 13.3% each
while the rest (10%)fell into the age group > 60
years.

Table-II. Incidence of raised ACR between male
and female
Sex

Frequency

Percent

Male

40

66.7

Female

20

33.3

Table-III : demonstrates the survivors (28) and nonsurvivors(32) among the patients.
Table-III. The survivors and non-survivors among
the patients
Patient Status

Frequency

Percent

Non-survivors

32

53.3

Survivors

28

46.7

Table IV demonstrates that there were medical
42 &18 surgical cases
Table IV. Incidence of raised ACR between the
medical and surgical cases:
Patient status

Frequency

Percent

Medical

42

70

Surgical

18

30

Table V : showed that 16 patients had Hypertension, 12 patients had Diabetes, 6 patients had
others & 26 patients had no history of any comorbidity.
Table V: Co-morbid conditions among the patients:
Co-morbid conditions

Table I Incidence of raised Albumin- Creatinine
ratio between the different age groups:
Age

Frequency

Percent

19-30 yrs

24

40.0

31-40 yrs

8

13.3

41-50 yrs

14

23.3

51-60 yrs

8

13.3

>60 yrs

6

10.0

Total

60

100.0

22

Frequency

Percent

Hypertension

16

20

Diabetes

12

28.9

Others

6

10

None

26

41.1

Table VI : demonstrates the Mean±SD , Median
and Minimum-Maximum values of variables in
terms of Age of the patients, Length of the ICU
stay ,APACHEII score, Albumin Creatinine Ratio1,
Albumin Creatinine Ratio 2.
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Table VII : demonstrates that the Median of
variables between the non survivors and survivors
in terms of APACHEII scores, the Albumin
Creatinine Ratio 1(ACR1 , the Albumin Creatinine
Ratio 2(ACR2), the Length of ICU stayand the age
of the patients.
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Table 8 : demonstrates that the Mean and the Standard
Deviation of the variables in the terms of the age of
the patient, the APACHEII scores, the Albumin
Creatinine Ratio 1(ACR1), the Albumin Creatinine
Ratio 2(ACR2), the Length of ICU stay, theACR2-ACR1
between the non survivors and the survivors.

Table VI The Mean±SD, Median and Minimum-Maximum values of variables in terms of Age of the
patients, Length of the ICU stay, APACHE-IIscore, Albumin Creatinine Ratio1, Albumin Creatinine Ratio 2:
Variables

Mean±SD

Median

Minimum-maximum

40.67±17.92

35.5

19-78

Iength of ICU stay

6.7±3.48

6

2-15

APACHE II score

26.1±8.72

27.5

7-40

Albumin Creatinine Ratio 1

166.97±135.14

110.5

25-410

Albumin Creatinine Ratio 2

249.73±191.43

315.9

15-560

82.76±77.58

71.5

-15.30-272.80

Age of patients

ACR2 - ACR1

Table VII The Median of variables between the non survivors and survivors
Patient Status

APACHE II

Albumin

Albumin

Lengh of

Age of

score

Creatinine Ratio 1

Creatinine Ratio 2

ICU stay

patients

32.00

285.00

393.30

7.50

45.00

20.50

32.40

62.15

5.5

30.50

Non survivor N=32
Median
Survivor N=28
Median

Table VIII: a)The Mean and the Standard Deviation of the age of the patient between the non survivors
and the survivors:

Age of patients

Patient Status

N

Mean

Std. Deviation

P

Non survivor

32

40.88

14.91

0.95

Survivor

28

40.43

21.44

Table VIII: b) The Mean and the Standard Deviation of the APACHEII Scores between the non survivors
and the survivors:

APACHE II score

Patient Status

N

Mean

Std. Deviation

P

Non survivor

32

31.75

4.68

<0.001

Survivor

28

19.64

7.74

Table VIII: c) Mean and the Standard Deviation of the % of prediction of mortality by the APACHEII
score between the non survivors and the survivors:

% prediction of
mortality

Patient Status

N

Mean

Std. Deviation

P

Non survivor

32

66.88

16.19

<0.001

Survivor

28

31.72

21.15
23
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Table VIII: d) The mean and Standard Deviation of the Albumin Creatinine Ratio 1(ACR1) among the
non survivors and the survivors.

Albumin
Creatinine Ratio 1

Patient Status

N

Mean

Std. Deviation

P

Non survivor

32

2.75

90.09

<0.001

Survivor

28

43.57

25.03

Table VIII: e) The mean and Standard Deviation of the Albumin Creatinine Ratio 2(ACR2) among the
non survivors and the survivors:

Albumin
Creatinine Ratio 2

Patient Status

N

Mean

Std. Deviation

P

Non survivor

32

4.17

81.28

<0.001

Survivor

28

59.12

27.61

Table VIII: f) The Mean and the Standard Deviation of the Length of ICU stay between the non survivors
and the survivors:
Patient Status

N

Mean

Std. Deviation

P

Length of

Non survivor

32

7.69

4.29

0.09

ICU stay

Survivor

28

5.57

1.79

Table VIII: g) The mean and Standard Deviation of theACR2-ACR1 among non survivors and the survivors:
ACR2-ACR1

Patient Status
Non survivor
Survivor

N
32
28

Mean
1.42
15.55

Std. Deviation
56.48
25.03

P
<0.001

Table IX: demonstrates that the Mean and the Standard Deviation of the variables in the terms of the
age of the patient, the APACHEII scores, the Albumin Creatinine Ratio 1(ACR1), the Albumin Creatinine
Ratio 2(ACR2), the Length of ICU stay, theACR2-ACR1 between the between the male and female.
Table IX : a) Mean and the Standard Deviation of the age of the patients between the male&female

Age of patients

Sex

N

Mean

Std. Deviation

P

Male

40

36.80

18.69

0.09

Female

20

48.40

14.06

Table IX : b) The Mean and the Standard Deviation of the APACHEII scores

APACHE II score

Sex of Patients

N

Mean

Std. Deviation

P

Male

40

25.45

8.98

0.57

Female

20

27.40

8.48

Table IX : c) Mean and the Standard Deviation of the % of prediction of mortality by APACHEII scores:

Albumin 1

24

Sex of Patients

N

Mean

Std. Deviation

P

Male

40

1.69

135.75

0.90

Female

20

1.62

141.10
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Table IX : d) The Mean and the Standard Deviation of the Albumin Creatinine Ratio 1(ACR1) between
the male and female:
Sex of Patients

N

Mean

Std. Deviation

P

% prediction

Male

40

50.0500

26.94

0.90

of mortality

Female

20

51.3000

23.97

Table IX : e) The Mean and the Standard Deviation of the Albumin Creatinine Ratio 2(ACR2) between
the male and female:
Sex of Patients

N

Mean

Std. Deviation

P

Male

40

2.44

190.97

0.81

Female

20

2.62

202.09

Albumin
Creatinine Ratio 2

Table IX : f) The Mean and the Standard Deviation of the Length of ICU stay between the male and
female:
Sex of Patients
Length of
ICU stay

N

Mean

Std. Deviation

P

Male

40

6.250

3.04

0.32

Female

20

7.600

4.25

Table IX : g) The Mean and the Standard Deviation of the ACR2-ACR1 between the male and
female:
Sex of Patients

N

Mean

Std. Deviation

P

Male

40

74.6150

63.57

0.43

Female

20

99.0400

102.09

ACR2-ACR1

*T-test was done to analyze the data and data were presented as Mean and ±SD.

Table X Multiple logistic regressions were done to assess the effect of different factors on mortality.
Female sex scored high odds of 361 for mortality compared to males followed by 15% higher mortality by
high ACR2.
Table X: The interpretation of the multiple regressionsanalysis for prediction analysis:
Variables

OR

95.0% C.I.for EXP(B)
Lower

Upper

P

Age

1.013

.000

.

1.00

Female sex

361.36

.000

.

1.00

APACHEII

.64

.000

.

1.00

ACR1

1.05

.000

8.50

1.00

ACR2

1.15

.000

6.03

0.99

Length of ICU stay

1.80

.000

.

1.00
25
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Table XI: Strength of agreement among
APACHEII, ACR1, ACR2:

of Albumin-creatinine ratio among the sex of the
patients was asked and it was observed that there
were 40 (66.7%) males and 20(33.3) in females in
this study.The comparison of the patient status
was showed in the terms of survivors and nonsurvivors among the patients. There were
32(53.3%) patients were survivors and 28(46.7%)
patients were non-survivors among the patients.
The incidence of Albumin-creatinine ratio was
showed in this study between the medical and
surgical cases. There were 42(70%) cases medical
and remaining 18(30%) were surgical.The comorbid conditions were also observed. There were
16 patients had history of Hypertension, 12 patients
had history of Diabetes, 6 patients had history of
COPD, Bronchial asthma and others were26 in
number which correlates the findings of the study
of Thorevskaet al 12.The Median of variables
between the non survivors and survivors in terms
of APACHE-II scores,the Albumin Creatinine Ratio
1(ACR1), the Albumin- Creatinine Ratio
2(ACR2).The median of the Length of ICU stay
and the age of the patients were observed in this
study.The Median of APACHE-II score was 32.00
in non survivors which was significantly higher in
the patients who died on the ICU in comparison to
those who survived which was 20.50 in survivors.
These APACHE-II scores were higher than the
other studies (Basu, S.et al14 and Thorevska,N.et
al)11,12. The Median of Albumin Creatinine Ratio
1(ACR1) which was also significantly higher in the
patients who died on the ICU in comparison to
those who survived (Median=285.00 in non
survivors and 32.40 in survivors).These results
were similar to the study of Basu, S. et al14. The
Median of Albumin Creatinine Ratio 2(ACR2) which
were significantly higher in the patients who died
on the ICU in comparison to those who survived
(Median=393.30 in non survivors and 62.15 in
survivors).These results were also similar to those
of Basu S et al12.The median of the Length of ICU
stay is more in non-survivors (Median=7.5 in non
survivors and 5.5 in survivors).The median age of
the patients are 45.00 in non survivors and 30.50
in survivors.In this study, the Mean and the
Standard Deviation of the variables between the
non survivors and the survivors were showed
.There were significant differences between the
mean and Standard Deviation of the APACHE-II
scores between the non survivors and the survivors

The strength of agreement among APACHEII,
ACR1, and ACR2 was calculated using kappa
statistics. The test revealed a very good agreement
(1.000) by the degree of change of ACR2 in
comparison to ACR1 and APACHEII Score in
predicting outcome in critical ill patients. A good
agreement revealed between ACR1 and the
APACHEII Score (0.802), and The APACHEII Score
revealed a fair agreement (0.798) in predicting
outcome. Results of all the variables were highly
significant [APACHEII (p<0.001), ACR 1(p<0.001),
ACR2 (p<0.001)].
Table XI: demonstrates the strength of agreement
among APACHE-II, ACR1,ACR-2 which was
calculated using kappa statistics. The test revealed
a very good agreement (1.000) by the degree of
change of ACR2 in comparison to ACR1 and
APACHE-II Score in predicting outcome in critical
ill patients.

Table-XI Kappa analysis
Patient Status APACHEII

ACR1

ACR2

Alive (14)

2 (14.3)

0

0

Dead (16)

15 (93.8)

13 (81.2)

16 (100)

Total

17

13

16

Kappa

0.798

0.802

1.000

<0.001

<0.001

<0.001

P

Discussion:
In the present study, total 60 criticallyill was
purposively allocated&for disease severity scoring
APACHE-II scores were calculated from data
collected during the first 24 hours following ICU
admission. The trend of Albumin-creatinine ratio
was assessed from the change of ACR value within
6 hrs of admission (ACR1) to the ACR value at 24
hours (ACR2) of patients. The difference of ACR2
from ACR1 (ACR2-ACR1) was calculated. In this
study, it was showed that the incidence of Albumincreatinine ratio was high mostly between the age
group of 19-30 (40%) followed by the age group 4150 (23.3%); the age group 31-40 years and 51-60
years shared 13.3% each while the rest (10%)fell
into the age group > 60 years which correlates the
findings of the study of MacKinon et al13.Incidence
26
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(p=<0.001). The mean and Standard Deviation of
the % of prediction of mortality by the APACHE-II
score also shows significant differences between
the non survivors and the survivors (p=<0.001).
There were significant differences between the
mean and Standard Deviation of the Albumin
Creatinine Ratio 1(ACR1) among the non survivors
and the survivors (p=<0.001). The mean and
Standard Deviation of the Albumin Creatinine Ratio
2(ACR2) among the non survivors and the
survivors also shows significant differences
(p=<0.001). The Mean and the Standard Deviation
of the Length of ICU stay between the non
survivors and the survivors fails to show significant
differences(p=0.09). The Mean and the Standard
Deviation of the age of the patients between non
survivors and the survivors also fails to show
significant differences (p=0.95). There were
significant differences between the mean and
Standard Deviation of theACR2-ACR1 among non
survivors and the survivors (p=<0.001). There were
no significant differences between the male and
female in terms of age of the patients (p=0.09),
APACHE-II scores (p=0.57), % of prediction of
mortality by APACHE-II scores (p=0.90), the
Albumin Creatinine Ratio 1(ACR1)(p=0.90) , the
Albumin- Creatinine Ratio 2(ACR2)(p=0.81), the
Length of ICU stay(p=0.32) and theACR2ACR1(p=0.43) showed in this study.In contrast to
our study results,Surupa et al14 conducted a study
and they showed in the sepsis group, median ACR1
was 206.5, which was significantly higher compared
to non-sepsis group (ACR176.4,p=0.0016).The
Receiver Operating Curve(ROC) analysis showed
that a cut off value 124mg/g ,ACR1 may be able to
discriminate between patients with and without
sepsis with a sensitivity of 80%, specificity of 64.1%,
positive predictive value(PPV) of 51.1% and
negative predictive value (NPV)of 87.3%. The
Median ACR2 (154) was significantly higher
(p=0.004) in sepsis group as compared to non-sepsis
group (50.8).The ROC curve analysis revealed that
ACR2 at a cut off value 99.9mg/g could predict
mortality with a sensitivity of 85%,specificity of
68% with a NPV of 97% and PPV of 30%.
In our study, it was observed that by the variable
age, the outcome could be predicted. By the
variable sex, the outcome could be predicted more
than that of age. But the well known APACHE-II
Score failed to predict outcome as like as age, sex
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ACR1, ACR2 and the length of the ICU stay.ACR1
could predict outcome but not more than ACR2.It
was observed that ACR2 could predict outcome
more significantly but the length of ICU stay
predicted outcome most significantly. It was
observed that the more the length of ICU stays
the more the mortality. Multiplelogistic regressions
were done to assess the effect of different factors
on mortality. Though none of the variables became
significant to be associated with the mortality,
female sex scored high odds of 361 for mortality
compared to males followed by 15% higher
mortality by high ACR2.
Limitations:
As the sample size was small, the findings derived
from study cannot be generalized to reference
population and the data should be interpreted with
utmost caution. This study was carried out in an
adult Intensive Care Unit (ICU).So pediatric group
of population was not included in the study. This
was a single centre study.
Conclusion:
The results of present study indicated that the
degree of change of Albumin -Creatinine Ratio at
admission and after 24hrs of ICU admission could
predict the outcome in critically ill patients than
that of APACHE-II. The raised Albumin Creatinine
Ratio at 24 hours of ICU admission is a predictor
of poor outcome in critically ill patients. So, the
Albumin Creatinine Ratio would provide a rapid,
simple, inexpensive bedside test to identify
patients who may benefit from appropriate early
therapeutic strategies, which may prevent further
capillary leak and hence the onset of multi organ
failure and death.
Recommendation:
The speed and magnitude of the renal permeability
response to indirect injury and its association with
outcome suggest that measurement of
Microalbuminuria can play an important role in
the early identification of patients at increased risk
of developing Multi system organ failure. As the
number of patients studied was small, further
studies in larger numbers of heterogeneous
patients are recommended.
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Abstract
Background: Laparoscopic cholecystectomy is a gold standard surgical procedure for gallbladder
operation. It causes altered hemodynamic responses due to pneumoperitoneum and surgical procedure
also causes high incidence of postoperative nausea & vomiting (PONV). Dexmedetomidine has been
shown to reduce intraoperative hemodynamic instability and PONV.
Objective: This study was designed to evaluate the efficacy of intravenous dexmedetomidine premedication
for attenuation of hemodynamic responses associated with pneumoperitoneum & its effect on postoperative
nausea &vomiting.
Methods: Sixty adult patients of ASA physical status I & II scheduled for elective laparoscopic
cholecystectomy were enlisted for a prospective randomized double blind study. They were selected
randomized into two equal groups, thirty in each group. Group A received 0.9% normal saline 100 ml &
Group B received dexmedetomidine (100µgm) in 100 ml 0.9% normal saline intravenously for 10 minutes
before induction of anaesthesia. Pulse rate, mean arterial pressure were recorded prior to induction, 2
minutes after endotracheal intubation, before pneumoperitoneum,10 minutes & 20 minutes after
pneumoperitoneum, 10 minutes after release of carbon dioxide(CO2) & 10 minutes after extubation. In
post anaesthetic care unit patient were observed on 2,6,12,24 hour for PONV.
Results: Patients in Group B (dexmedetomidine) maintained greater hemodynamic stability compare to
Group A after intubation, during pneumoperitoneum and also extubation. Pulse rate & mean arterial
pressure significantly varies in Group A compare with Group B at different times of intraoperative period
(p <0.05). Postoperative nausea & vomiting was significantly less in Group B (dexmedetomidine).
Conclusion: Premedication with intravenous dexmedetomidine (100 µgm) attenuates the hemodynamic
responses produced by pneumoperitoneum during laparoscopic cholecystectomy and also significantly
reduces nausea and vomiting.
Keywords: Dexmedetomidine, laparoscopic cholecystectomy, PONV.
(JBSA 2018; 31(1): 29-37)

Introduction
Laparoscopic cholecystectomy is now a days gold
standard treatment option for several gall bladder
pathology . Many institute perform it as a day care
surgery. It gained worldwide popularity mainly due
29

to much less postoperative pain, small incision,
earlier mobilisation, shorter hospital stay and
ultimately reduces the economic cost . It was really
challenging for the attending anaesthesiologist.
Creation of pneumoperitoneum is the symbol for
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laparoscopic procedures. The pneumoperitoneum
and the patient positions required for laparoscopy
bring a lot of physiologic changes that complicate
anaesthetic management. Raised IAP ( Intra
Abdominal Pressure) results in stress hormone
response, raised peripheral vascular resistance and
reduced cardiac output. Therefore, haemodynamic
fluctuation and inadequate organ perfusion may
occur1,2,4,5. Moreover, insufflation of carbon dioxide
causes not only increased sympathomimetic response
that expressed as elevated blood pressure and heart
rate but also, postoperative nausea and vomiting (PONV)
and referred pain to the shoulder 4,5.

Many mechanical and pharmacological techniques
are being used to overcome hemodynamic
alteration induced by pneumoperitoneum. Changes
in ventilatory setup as mechanical and beta
receptor blockers, opioids and magnesium sulphate
(MgSO4) as pharmacological agent were used to
attenuate these responses, but there is still lack
of an ideal drug for this purposes. Increase in tidal
volume, respiratory rate , expiratory time and
minute volume ultimately increase the excretion
of carbondioxide .

An understanding of the pathophysiologic
consequences of increased intra-abdominal
pressure (IAP) is important for the
anaesthesiologist. The effects are compounded by
the change in positions. In Trendelenburg position,
venous return and cardiac output are increased,
whereas central venous pressure (CVP),
pulmonary capillary wedge pressure (PCWP),
systemic vascular resistance (SVR) and heart rate
are essentially unchanged 2 . In Reverse
Trendelenburg position, venous pooling in the
lower extremities causes reduced venous return,
ejection fraction and cardiac index in addition to
decreased left ventricular preload and left
ventricular ejection fraction (LVEF) 3.
Carbon dioxide remains as the popular gas for
laparoscopic procedures. Significant absorption of
carbon dioxide during pneumoperitoneum results
hypercarbia and respiratory acidosis. It is well
known that hypercarbia and respiratory acidosis
has deleterious effects on normal cardiac function
especially in compromised ones 4.If it remain
untreated causes unexpected hemorrhage ,poor
vision and accidental tissue injury.
Postoperative nausea and vomiting is very
problematic for the patients and results in
discomfort and anxiety which can produce
significant morbidity. Furthermore, prolonged
period of nausea and vomiting may results in
dehydration, electrolyte imbalance and surgical
wound rupture5,6. Laparoscopic cholecystectomy
is associated with a high incidence (53 -72%) of
postoperative nausea and vomiting (PONV)6,7. The
combined effects of the increased intra-abdominal
pressure, stretched peritoneum and diffused carbon
dioxide into the bowel are responsible for
postoperative nausea and vomiting (PONV)6.
30

Propranolol, a well known beta blocker was studied
for control of hemodynamic responses, which
showed that it can attenuate pressure response
due to CO2. However, it may produce bradycardia
in postoperative period13. Although esmolol is an
ultra short acting beta-1 blocker which blunt the
hemodynamic response to CO 2 pneumoperitoneum, but it needs special instrument for
administration and therefore expensive14. MgSO4
seems effective but it carries risk of toxicity, such
as prolonged neuromuscular blockade 15,17 .
Remifentanil can effectively prevent pressure
responses associated with pneumoperitoneum16.
But it is not available now a days in our country.
Those drugs used for preventing hemodynamic
changes are not capable of preventing PONV.
Therefore, a new drug which can effectively
attenuate pressure response and also prevent or
reduce PONV associated with laparoscopic
cholecystectomy, was being looked for.
Dexmedetomidine is one of the alpha-2 adrenergic
agonist that has sedative, analgesic and opioid
sparing effects. There was a study that intravenous
dexmedetomidine premedication attenuates the
haemodynamic responses to laryngoscopy and
intubation 18,19,21,24. Dexmedetomidine was also
studied in laparoscopic gynaecological surgery to
reduce postoperative nausea and vomiting and was
found effective14.Intravenous dexmedetomidine is
very cheap and available in our country. Intramuscular injection is painful, discomfort able to
the patient and unreliable in absorption18,19.
Moreover oral formulation is not available in our
country. Where as, premedication with
intravenous dexmedetomidine is easy, comfortable, with more patient satisfaction.
Considering all these observations, the present
study was designed to evaluate the role of
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intravenous dexmedetomidine premedication on
intraoperative haemodynamics in laparoscopic
cholecystectomy as well as to evaluate it’s efficacy
in preventing postoperative nausea and vomiting
(PONV).

left and about 15° reverse Trendelenburg position.
Intra abdominal pressure (IAP) was not be allowed
to exceed 14 mm Hg throughout the surgical
procedure. After pneumoperitoneum, necessary
changes in ventilator setting (tidal volume,
respiratory rate, expiratory time) were made to
maintain normocapnia. Throughout the procedure,
any rise in mean arterial pressure more than 20%
from the baseline was treated with labetalol 5mg
i/v. Inj. Atropin 0.6 mg i/v when pulse rate Â50 b/
min. Monitoring including the systolic, diastolic
and mean arterial pressure, pulse rate, SpO2 and
end tidal CO2 were recorded at the following points
of time: prior to induction, two minutes after
endotracheal intubation, before pneumoperitoneum ten minutes after pneumoperitoneum,
twenty minutes after pneumoperitoneum, ten
minutes after release of carbon dioxide and ten
minutes after extubation. At the end of surgery
residual neuromuscular blockade was reversed by
appropriate dose of neostigmine and atropine
intravenously. After extubation patients were
transferred to post anaesthetic care unit.

Methods
This randomized prospective clinical study was
carried out in the department of Anaesthesiology
and SICU, BIRDEM General Hospital, Shahbag,
Dhaka. The approval of the Hospital Ethical
Committee was properly taken before carrying out
the study, informed consent was also taken.
Patients aged between 25-50 years and weight
between 50-70 kg of both sexes ASA physical status
I and II with Mallampati grade I and II scheduled
for laparoscopic cholecystectomy. Patient with
history of cardiovascular disease like hypertension,
ischemic heart disease aortic stenosis, left
ventricular failure, arrhythmia , A-V block, history
of bronchial asthma, motion sickness, history of
nausea & vomiting were excluded from our study.
Patient with history of hypersensitivity or reaction
with dexmedetomidine also excluded. After
recruitment 60 patients were cannulated with 18
gauge intravenous cannula and patients pulse rate,
systolic blood pressure, diastolic blood pressure and
peripheral oxygen saturation were noted and
randomly divided into two groups of 30 patients
each. A blinded anaesthesiologist was made
responsible for conducting the case irrespective of
group allotted to patient. In group A received
intravenous 0.9% normal saline 100ml , group B
received intravenous dexmedetomidine 100
microgram in 0.9% normal saline 100ml over 10
minutes before induction of anaesthesia.
After proper pre-oxygenation , induction of
anaesthesia and endotracheal intubations were
done by fentanyl 2µg /kg body weight, propofol
2mg/kg body weight and vecuronium bromide
0.1mg/kg body weight was given as a bolus dose
.Ventilation was done with oxygen and
halothene1.0 MAC with Bain’s circuit. With
Macintosh laryngoscope appropriate ETT inserted
, fixed on 20 cm in incisor level. Anaesthesia was
maintained with oxygen 33% and nitrous oxide 66%
with 0.6% halothane. The tidal volume and the
ventilatory frequency were adjusted and
intermittent positive pressure ventilation (IPPV)
was continued to maintain end tidal carbon dioxide
between 35–45 mm Hg by capnograph.
Pneumoperitoneum was created by insufflation of
carbon dioxide and operation table was tilted to

In the postoperative care unit, duty doctor observed
for any evidence of post-operative nausea and
vomiting in the study patients for 24 hours. On
preoperative visit each patient was instructed and
demonstrated about the numerical rating scale
(NRS) and verbal rating scale (VRS). In the
postoperative period number and time of nausea
& vomiting was noted and treated with anti-emetic
if needed. Grading of nausea was done by verbal
11-point numerical rating scale (NRS), with which
the patient was asked to rate severity of nausea
between 0 and 10. 0 corresponding to no symptoms
and 10 corresponding to worst possible symptoms
and categorized as none, mild, moderate and
severe. Antiemetics were given to the moderate
and severe nauseating patients. Severity of the
vomiting was also done by counting the occurrence
of vomiting, 1 time was mild, 2 times: moderate
and >2 times: severe.
All data were collected in a pre-designed data
collection form. Results were compiled and
analyzed using students ‘t’ test or Chi square test.
P value <0.05 was considered statistically
significant. The statistical analysis was done by
using software SPSS (Statistical Package for Social
Sciences) version 16 and Microsoft excel 2013. And
we use web site https://www.graphpad.com/
quickcalcs .
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Results
Demographic data of patients are shown in Table I. There were no significant differences between the
dexmedetomidine and 0.9% normal saline groups regarding age, sex and weight.

Table I Demographic profile of study group
Demographic profile
Age (years)
Weight (Kg)
Sex (M : F)
ASA grading

Group – A
(0.9% normal saline)
30.70±8.12
63.87±7.15
10 : 20
Grade I = 22
Grade II = 8

Group-B
(Dexmedetomidine)
30.20±10.08
62.65±5.98
15 : 15
Grade I = 20
Grade II = 10

pvalue
0.840
0.458

0.573 (c2=0. 317)

Values were expressed as mean±SD. Data were analyzed by student’s- t test . ASA grading done by chisquare test. Values were regarded as significant if p< 0.05.

Table II Preoperative vital parameters
Vital parameters

Group – A
(0.9% normal saline)
79.80±10.84

Group – B
(Dexmedetomidine)
78.00±8.38

p- value
0.474

SBP (mm Hg)

120.00±12.20

117.10±12.56

0.368

DBP (mm Hg)

78.80±9.74

77.10±6.61

0.432

MBP (mm Hg)

96.10±9.10

94.80±6.15

0.519

Pulse Rate (bpm)

Values were expressed as mean±SD. Data were analyzed by student’s t test. Values were regarded as
significant if p< 0.05.

The baseline mean pulse rate in Group A (0.9% normal saline) was 79.80±10.84 and in Group B
(dexmedetomidine) was 78.00±8.38, where p= 0.405 (Table II). There was no significant difference between
the two groups.

Table III Pulse rate in two groups during intra-operative period
Pulse rate (bpm)
Before induction
After induction (2 min)
Before pneumoperitoneum
After pneumoperitoneum (10 min)
After pneumoperitoneum (20 min)
After release of CO2 (10 min)
After extubation (10 min)

Group–A

Group–B

p-

(0.9% normal saline )

(Dexmedetomidine

value

86.2±9.92
88.70±13.12
76.80±13.67
82.10±19.10
74.70±16.99
76.50±14.93
87.30±12.44

82.90±8.38
80.40±9.64
64.10±6.19
80.10±7.35
74.10±7.75
65.10±7.00
80.40±5.58

0.169
0.007
0.001
0.594
0.600
0.000
0.007

Values were expressed as mean±SD. Data were analyzed by student’s t test. Values were regarded as
significant if p< 0.05.
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Pulse rate was slower in pre-induction period in
the Group B (dexmedetomidine) than in the Group
A (0.9% normal saline).

Baseline mean blood pressure in Group A (0.9%
normal saline) was 93.10±9.10 and in Group B
(dexmedetomidine) was 91.80±6.15, where p= 0.519
(Table II). Pre-induction mean blood pressure was
significantly lower in the dexmedetomidine group
than in the 0.9% normal saline group (p= 0.002).

Intra-operative period pulse rate was also slower
at each time interval in the dexmedetomidine
group in comparison with the 0.9% normal saline
group. In the Group A mean pulse rate ranged
from 74.70±16.99 to 88.70±13.12, while it ranged
between 64.10±6.19 to 82.90±8.38 in the Group B
(Table III).
Pulse rate varied significantly at 2 minutes after
induction (p= 0.007) ,before pneumoperitoneum(p=
0.001) 10 min After release of CO2 (p= 0.000) and
10 minutes after extubation (p= 0.007). Pulse rate
of two study groups displayed in Fig. 1

Fig 1 Variation of pulse rate in two groups during
intraoperative period

Intra-operative mean blood pressure was also lower
at each time interval in the dexmedetomidine group
in comparison with the 0.9% normal saline group.
Mean blood pressure was ranged from 87.87±8.34 to
105.30±8.87 in the Group A 0.9% normal saline)
whereas it fluctuated between 85.80±7.38 to
94.50±4.96 in Group B (dexmedetomidine) (Table IV).
Mean blood pressure varied significantly during
intra-operative period (p= 0.000). Mean blood
pressure of two study groups displayed in Fig. 2.

Fig 2 Variation of mean blood pressure in two
groups during intra-operative period

Table IV Mean blood pressure in two groups during intraoperative period
MBP (mm Hg)
Before induction
After induction (2 min)
Before pneumoperitoneum
After pneumoperitoneum (10 min)
After pneumoperitoneum (20 min)
After release of CO2 (10 min)
After extubation (10 min)

Group–A
(0.9% normal saline)
96.60±7.6
100.23±11.66
87.87±8.34
105.10±8.99
102.10±5.56
100.20±5.30
105.30±8.87

Group–B
(Dexmedetomidine)
91.50±6.63
89.70±7.48
85.80±7.38
89.80±6.88
88.70±6.80
90.30±7.03
94.50±4.96

pvalue
0.007
0.000
0.136
0.000
0.000
0.000
0.000

Values were expressed as mean±SD. Data were analyzed by student’s t test. Values were regarded as
significant if p< 0.05.
Five patients in the 0.9% normal saline group
received inj. labetolol intravenously for the
treatment of raised blood pressure. It was not
required in the dexmedetomidine group, because
they remained hemodynamically stable.
After surgery all patients were sent to the post-operative
ward for close observation. During this period the

incidences of post-operative nausea and vomiting were
recorded. There were 18 incidences of PONV, of which
18 were of nausea and 4 cases were of vomiting.
The incidence of nausea was 46.66% in Group A
(0.9% normal saline) and 13.34% in Group B
(dexmedetomidine). The difference was statistically
significant (p= 0.042) (Table V).
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Table V Incidence of nausea in two groups during postoperative period
Nausea

Group – A

Group – B

(0.9% normal saline)

(Dexmedetomidine)

p- value

5(16.66%)

2(6.66%)

0.042

Moderate

6(20%)

1(3.33%)

Severe

3(10%)

1(3.33%)

16(53.33%)

26(86.66%)

Mild

Not Nauseating

Results were expressed in number and
percentages in parentheses. Data were analyzed
by student’s t test and chi-square test. Values were
regarded as significant if p< 0.05.
In Group A (0.9% normal saline) 16.66% patients
had mild, 20% had moderate and 10% had severe
nausea. In Group B (dexmedetomidine) 6.67% had
mild, 3.33% moderate and3.33% had severe nausea.
The incidence of vomiting was 10% in Group A
(0.9% normal saline) and 3.33%in Group B
(dexmedetomidine). Severity of vomiting was
determined by counting the occurrence of
vomiting. The difference was statistically not
significant (p= 0254) (Table V) .

Fig. 3: Incidences of postoperative nausea and
vomiting in two groups

Table VI Frequency of vomiting in two groups during postoperative period
Vomiting

Group – A

Group – B

c2-

p-

(0.9% normal saline)

(Dexmedetomidine)

value

value

0(0%)

1(3.33%)

4.071

0.254

Moderate (2 times)

2(6.67%)

(0%)

Severe (>2 times)

1(3.33%)

0(0%)

No Vomiting

27(90%)

29 (96.67%)

Mild (1 time)

Results were expressed in number and percentages in parentheses. Data were analyzed by chi-square
test. Values were regarded as significant if p< 0.05.

Table VII Use of antiemetic in two groups
Group – A

Group – B

c2-

p-

(0.9% normal saline)

(Dexmedetomidine)

value

value

Needed

9(30%)

1(3.33%)

7.680

0.006

Not Needed

21(70%)

29(96.67%)

Results were expressed in number and percentages in parentheses. Data were analyzed by chi-square
test. Values were regarded as significant if p< 0.05.
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Antiemetic was needed in 30% patients in Group
A (0.9% normal saline) and 3.33% in Group B
(dexmedetomidine). The result was statistically
significant (p < 0.05).

10 minutes before the beginning of laparoscopic
cholecystectomy.

Discussion
Laparoscopic surgeries have become common
clinical practices now a days; among these
laparoscopic cholecystectomy is the most
commonly performed operation. During the
laparoscopic cholecystectomy, stress from
pneumoperitoneum would make the hemodynamic
status of the patient unstable 1-4. Profound
hypertension and alteration of heart rate occurs
during carbon dioxide insufflation 6-8 .
Pneumoperitoneum along with head up position
lead to significant hemodynamic changes –
increase in mean blood pressure and systemic
vascular resistance and decrease in cardiac output8.
Pneumoperitoneum also causes increased
incidence of postoperative nausea and vomiting.
Various studies were done with different
techniques and pharmacological agents by various
investigators to attenuate these hemodynamic
effects of pneumoperitoneum. Separate studies
also investigated various drugs and techniques to
reduce postoperative nausea and vomiting 13-17.
But still there is lack of a single drug to counteract
these effects. Therefore, search for a drug
continued, which could effectively attenuate
pressure response and also prevent or reduce
postoperative nausea and vomiting associated with
laparoscopic cholecystectomy.
The present study was conducted in 60 adult
patients of ASA physical status I and II, to evaluate
the effects of intravenous dexmedetomidine on
intraoperative hemodynamics in response to
pneumoperitoneum associated with laparoscopic
cholecystectomy and also on postoperative nausea
and vomiting. Dexmedetomidine is rapidly acting
after intravenous administration and onset of
action is less then 5 min. Peck effect occur within
15 min and its terminal elimination half life is 2
hour. It is a highly selective á2 adrenergic agonist
with sedative, anxiolytic, and analgesic,
sympatholytic, and antihypertensive effects.
Activation of á2 adrenergic receptors in the brain
and spinal cord inhibits neuronal firing leading to
hypotension, bradycardia 19. In this study, 100 µg
dexmedetomidine was administered intravenously

In our study, though normocapnia was maintained
by changing the ventilator mood , there was rise
in pulse rate and mean arterial pressure in Group
A (those who receiving 0.9% Normal saline). But
both were more stable and maintained around
baseline reading following premedication with
intravenous dexmedetomidine. thios study is also
comparable with the study conducted by authors
Bhattacharjee DP et al. and Keniya VM et al. 20,21
It produces sedation and anxiolysis by binding to
alpha 2 receptors in the locus ceruleus thereby
diminishing the release of noradrenaline and
inhibiting the sympathetic activity .Thus it
decreases the pulse rate and the blood pressure
18,19 .
In our study pulse rate were significantly varied
in Group A (0.9% Normal saline) compared with
Group B (dexmedetomidine) after induction and
before pneumoperitoneum. That was comparable
with Suliman et al. 23 . They found that
dexmedetomidine at a dose 0.5mcg/kg as 10 min
infusion prior to induction of general anaesthesia
attenuates sympathetic response to laryngoscopy
and intubation in patients undergoing myocardial
revascularization. We have found significant
change of pulse rate 10 min after release of CO2
and after extubation. That was also comparable
with Barkha et al. 24. In their study they found
that heart rate, systolic ,diastolic and mean blood
pressure significantly (p < 0.001) raised in control
group than the dexmedetomidine group at the time
of extubation. That study dexmedetomidine 0.75
mcg/kg which was administered 15 min before
extubation.
Our study is also comparable with the study of
Vinayak et al.22 Vora KS et al.26. They infused
dexmedetomidine 15 minutes before operation in
one group found significant reduction of blood
pressure in both groups.
In our study Group B (dexmedetomidine) suffered
significantly (pÂ 0.05) less mean blood pressure
with Group A (0.9% Normal saline). It was compare
with the study done by Bhattacharjee DP et al. 20,
Barkha Bindu et al. 25, Vora KS et al.26.
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In our study, we did observe episode of bradycardia
intraoperatively in two patients of dexmedetomidine group and were treated by injecting
injection atropine 0.6 mg intravenously. None of
the patient in the NS group had bradycardia.
Possible reason for such a low incidence rate of
bradycardia might be due to slow infusion of bolus.
22, 26 .
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Abstract:
Background: The major cause of sympatho-adrenal response to tracheal intubation is due to the
stimulation of supraglottic region by tissue irritation induced by direct laryngoscopy. Direct laryngoscopy
by activating proprioceptors, induces arterial hypertension, tachycardia and increased catecholamine
con-centration proportional to the intensity of stimulus exerted against the base of the tongue. In
cardiac compromised patient, use of endotracheal tube (ETT) is associated with various hemodynamic
complications, which are minimally affected during ProSeal laryngeal mask airway (PLMA) use.
Objective: This prospective study was conducted with the objective of demonstrating the advantages of
PLMA over ETT in the patients undergoing laparoscopic cholecystectomy surgeries.
Methodology: This prospective, interventional study was carried out in 60 patients who underwent
laparoscopic cholecystectomy surgeries. Patients were randomized in equal numbers to either ETT
group or PLMA group, and various hemodynamic changes were observed at different time points.
Results: Patients in PLMA group had mean systolic blood pressure 134.785±03.765 mm Hg compared
to the patients of ETT group 146.675±05.764 mmHg. Pulse rate in the PLMA group was less (94.267 ±
05.678per min) (P < 0.05) compared to ETT group (115.34±10.236).Thus, hemodynamic changes were
significantly lower (P < 0.05) in PLMA than in ETT group. The incidence of adverse events was also
lower in PLMA group.
Conclusion: PLMA offers advantages over the ETT in airway management in the patients undergoing
laparoscopic cholecystectomy surgeries in cardiac compromise patients.
Key word: PLMA. LVEF <45%, laparoscopic cholecystectomy , hemodynamic parameters.
(JBSA 2018; 31(1): 38-44)

Introduction
The major cause of sympatho-adrenal response to
tracheal intubation is due to the stimulation of
supraglottic region by tissue irritation induced by
direct laryngoscopy.1 Direct laryngoscopy by

activating proprioceptors, induces arterial
hypertension, tachycardia and increased
catecholamine con-centration proportional to the
intensity of stimulus exerted against the base of
the tongue.2

Use of Proseal Laryngeal Lask Airway (PLMA) and Endotracheal Tube

Till date, the cuffed tracheal tube was considered
as the gold standard for providing a safe glottis
seal, especially for laparoscopic procedures under
general anaesthesia. 3 The disadvantages of
tracheal intubation, which involves rigid
laryngoscopy, are in terms of concomitant
haemodynamic responses and damage to the
oropharyngeal structures at insertion.
In 1981, Dr. A.I.J Brain designed the Laryngeal
Mask Air-way (L.M.A. classic) at London hospital,
Whitechapel, London which changed the scenario
from “cannot intubate, cannot ventilate” to “cannot
intubate, can ventilate”.4 The Laryngeal Mask
Airway is designed to establish effective seal around
the laryngeal inlet with an inflatable cuff. It is a
useful advancement in airway management.4
ProSeal laryngeal mask airway (PLMA) was
introduced as an improvement over LMA by Brain
in 2000.5 It has a dorsal cuff that presses the ventral
cuff more firmly into the periglottic tissues leading
to a better seal. A better seal coupled with a drain
tube extends the range of surgical procedures for
which this LMA device can be used.5
The patient with moderate to severe cardiac
compromise with LVEF < 45% is a high risk group
of developing perioperative myocardial infarction.
The main causes of this group of patients developing
perioperaive myocardial infarction is myocardial
oxygen supply demand mismatch. Haemodynamic
instability is the main cause of myocardial oxygen
supply demand mismatch.
Therefore, an alteration of the anesthetic
technique is preferable to non - pharmacological
means to blunt the pressor response on considering
haemodynamic stability and effect on myocardial
oxygen supply and demand in this class of patients.
The Proseal laryngeal mask airway (PLMA) is
preferred in such patients because insertion as
well as removal of PLMA causes a transient rise
of systolic blood pressure, diastolic blood pressure,
heart rate and mean arterial pressure (MAP)
similar to endotracheal intubation (ETT) in
normotensive patients but of lesser severity and
remains for a shorter period.6-8
The PLMA is one of the most promising nonpharmacolog-ical methods to attenuate the
sympathoadrenal response to tracheal intubation,
causing less sympathetic response and
catecholamine release.8 The PLMA causes less
pressure response during insertion compared to
tracheal intubation and the increase in heart rate
is very short lived.9 The PLMA also results in
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minimal coughing and produces a smooth
emergence.8- 10
Inspite of its popularity, no study so far has been
done in moderate to severe cardiac compromise
with LVEF < 45% patients compare the
hemodynamic response using PLMA rather than
a standard tracheal tube. With this background,
the present study was undertaken to compare the
haemodynamic responses to PLMA and ETT
insertion and removal in moderate to severe
cardiac compromise patients.
Methods
This prospective, randomized study was carried
out after approval of the hospital ethics committee.
A total of 60 moderate cardiac compromise with
LVEF < 45% American Society of Anesthesiologists
II- III patients aged 45-75 years undergoing elective
laparoscopic cholecystectomy surgery were
included in this study and were divided into the
following groups: Group ETT, consisting of 30
patients in whom ETT was performed; and Group
PLMA, with 30 patients in whom PLMA was used.
Only controlled hypertensive patients were
included in this study. Patients with a history of
angina, with electrocardiographic evidence of
recent ischemic heart disease, with obesity, with
chronic obstructive airway disease, or with any
other associated chronic medical problem were
excluded from the study. All antihypertensive drugs
were continued during the perioperative period,
except angiotensin-converting-enzyme inhibitors,
angiotensin receptor blockers, and diuretics. These
drugs were withheld on the morning of surgery
(in the case of angiotensin receptor blockers, 24
hours prior to surgery). All patients received an
midazolam 7.5 mg tablet at bedtime the night before
surgery. On the morning of the surgery, the
patients received 40 mg pantoprazole intravenously
(IV), 60 minutes before surgery. All patients were
monitored for heart rate, blood pressure (systolic
and mean), electrocardiography, and oxygen
saturation.
Patients received IV Ringer’s lactate before the
induction of anesthesia.
Blood pressure (systolic , diastolic and mean) was
recorded just before induction as baseline values.
An injection of fentanyl 2 microgm/kg was given
IV to the patient just before induction. Anesthesia
was induced with IV propofol (1% solution) 2 mg/
kg followed by IV Atracuronium bromide 0.5 mg/
kg to facilitate endotracheal intubation or PLMA
insertion in a randomized manner with a coin flip.
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An appropriate sized PLMA or ETT was used.
Watersoluble jelly was applied to both PLMA and
ETT. An index finger was used to insert PLMA.
Recommended volumes of air were injected into a
pilot balloon of PLMA/ETT to achieve a seal.

respect to sex, weight, height, age, and
antihypertensive use (Table 1).

Blood pressure and heart rate were recorded at
during intubation / PLMA insertion, 1 minute, 2
minutes, 3 minutes, 5 minutes and10 minutes after
intubation / PLMA insertion and at the time of
ETT extubation/PLMA removal
Once tracheal intubation/PLMA insertion was
completed, anesthesia was maintained with
halothane 0.5-0.8% and N2O:O2 (60:40). Ventilation
was controlled manually and was adjusted to
Maintain ETCO2 at 35-45 mmHg. Top-ups of
Atraquronium bromide with 25% of the original
loading dose were administered every 20 minutes.
At the end of surgery, N2O and halothane were
discontinued. Neuromuscular block was reversed
by administration of a premixed combination of
atropine and neostigmine. Before extubation or
PLMA removal oropharyngeal secretions were
sucked out. Patients were assessed for their ability
to breathe spontaneously and open their eyes upon
command. After extubation/PLMA removal, patients
received 100% oxygen by facemask for 10 minutes.
The data are expressed as mean ± standard
deviation. All Data were analysed using INSTAT
3 (GraphPad Software, California, USA). The
continuous data were statistically analyzed using
two-sample independent t test and paired t test,
and categorical data by Chi-square/ Fisher’s exact
test as appropriate. A p value <0.05was considered
to be statistically significant
Result :
Sixty patients were entered into the study. There
were no differences between the groups with

Baseline values of hemodynamic variables were
comparable between the two groups.
Increase of heart rate was observed in both the
groups but the rise of heart rate in the ETT group
was significant at during ETT/PLMA insertion, 1
minute, 2 minutes, 3 minutes, and 5 minutes after
intubation and during extubation as compared to
PLMA (p < 0.005). The difference was not
significant at 10 minutes after ETT/PLMA
insertion (Table 2).
MAP also increased significantly in the ETT group
as compared to the PLMA group and the rise was
also significant at ETT/PLMA insertion,1 minute,
2 minutes, 3 minutes, and 5 minutes after
intubation and just after extubation as compared
to PLMA (Table 3; p < 0.005). But less difference
in 10 minutes after intubation.
No patient in either group had any complication;
PLMA insertion was successfully accomplished in
all patients.
Table 1 Patient characteristics
Characteristics

Group
Group
ETT (n=30) PLMA ( n=30)
Age (y)
55±5
56±6
Sex ratio (F:M)
19:11
18:12
Height (cm)
154 ± 6
155±8
Weight (kg)
62±7
61±8

PValue
0.331
0.555
0.127
0.255

All values are expressed as mean _ standard
deviation; p < 0.05 was considered significant. ETT
= Endotracheal tube group; PLMA = ProSeal
laryngeal mask airway group.

Table II Comparison of mean heart rate between endotracheal tube group (ETT) and ProSeal laryngeal
mask airway group (PLMA).
Heart rate (beats/min)
Base Line
During intubation / PLMA insertion
1 min after intubation/ PLMA insertion
2 min after intubation/ PLMA insertion
3 min after intubation/ PLMA insertion
5 min after intubation/ PLMA insertion
10 min after intubation/ PLMA insertion
During Extubation / removal of PLMA

ETT (n - 30)
89.56 ± 10.569
99.56 ±10.569
104.43± 12.127
115.34±10.236
110.456± 10.342
102.234±06.245
87.106±10.459
115.675±10.897

PLMA (n - 30)
86.85 ±10.099
86.85 ± 10.099
95.23± 09.345
94.267 ± 05.678
93.256± 04.876
90.897±06.542
85. 678±10.342
90.321±08.432

p-value
0.314
0.314
0.0125
0.0213
0.0167
0.0432
0.228
0.0432

All values are expressed as mean _ standard deviation ; p < 0.05 was considered significant. ETT =
Endotracheal tube group; PLMA = ProSeal laryngeal mask airway group.
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Table-III Comparison of systolic blood pressure between endotracheal tube group (ETT) and ProSeal
laryngeal mask airway group (PLMA).
Systolic Blood pressure (SBP)

ETT (n=30)

PLMA ( n=30)

P- Value

Base Line

130.231 ±05.567

129.456±o6.876

0.345

During intubation / PLMA insertion

135.123±05.765

131.541±05.543

0.431

1 min after intubation/ PLMA insertion

140.432±07.987

132.329±04.645

0.023

2 min after intubation/ PLMA insertion

145.346±09.674

134.653±06.785

0.013

3 min after intubation/ PLMA insertion

146.675±05.764

134.785±03.765

0.023

5 min after intubation/ PLMA insertion

145.436±06.345

133.765±06.985

0.043

10 min after intubation/ PLMA insertion

131.453±04.874

131.231±04.674

0.065

During Extubation / removal of PLMA

142.421±10.654

130.543±09.543

0.043

All values are expressed as mean _ standard deviation ; p < 0.05 was considered significant. ETT =
Endotracheal tube group; PLMA =ProSeal laryngeal mask airway group.
Table-IV Comparison of diastolic blood pressure (DBP) between endotracheal tube group (ETT) and
ProSeal laryngeal mask airway group (PLMA).
Diastolic Blood pressure (DBP)

ETT (n=30)

PLMA ( n=30)

P- Value

Base Line

85.125± 05.675

84.876±06.986

0.3218

During intubation / PLMA insertion

90.321±05.213

86.453±05.142

0.0421

1 min after intubation/ PLMA insertion

95.213±06.432

87.432±05.675

0.0354

2 min after intubation/ PLMA insertion

102.432±05.234

86.453±05.987

0.0234

3 min after intubation/ PLMA insertion

97.543±06.987

86.06±05.765

0.0258

5 min after intubation/ PLMA insertion

95.256±05.432

85.432±06.453

0.0236

10 min after intubation/ PLMA insertion

86.236±07.453

85.345±06.321

0.453

During Extubation / removal of PLMA

88.543±05.876

85.897±05.786

0.034

All values are expressed as mean _ standard deviation ; p < 0.05 was considered significant. ETT =
Endotracheal tube group; PLMA = ProSeal laryngeal mask airway group.
Table-V Comparison of mean blood pressure between endotracheal tube group (ETT) and ProSeal laryngeal
mask airway group (PLMA).
Mean Blood pressure

ETT (n=30)

PLMA ( n=30)

P- Value

Base Line

100.346±05.432

99.453±06.654

0.456

During intubation / PLMA insertion

105.877±06.325

103.675±06.543

0.0241

1 min after intubation/ PLMA insertion

111.666±06.345

102.954±05.765

0.0342

2 min after intubation/ PLMA insertion

116.336±04.234

102.335±06.432

0.0123

3 min after intubation/ PLMA insertion

113.330±04.654

101.666±05.643

0.0231

5 min after intubation/ PLMA insertion

111.668±04.321

101.332±05.654

0.0342

10 min after intubation/ PLMA insertion

101.345±06.654

100.045±04.654

0.3212

During Extubation / removal of PLMA

106.543±04.674

100.054±05.432

0.0431

All values are expressed as mean _ standard deviation, p < 0.05 was considered significant. ETT =
Endotracheal tube group; PLMA = ProSeal laryngeal mask airway group.
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Discussion
Our results showed that patients in whom PLMA
was used had an attenuated haemodynamic
response at the time of its insertion as compared
to patients in whom ETT was used. The observed
tachycardia at the time of intubation /PLMA
insertion in the two groups revealed a significant
difference between these two groups at 1 minute,
2 minutes, 3 minutes and at the time of extubation
/PLMA removal of this study (Table 2).

PLMA has become popular owing to its design,
where in the flat dorsal component of the cuff of
PLMA is designed to press the ventral cuff more
firmly into the periglottic tissues and a wedge
shaped proximal component designed to plug gaps
in the proximal pharynx. A better seal coupled with
a drain tube extends the range of surgical
procedures for which this type of LMA device can
be used.

Similarly, the changes in SBP, DBP as well as MAP
were of lesser magnitude and of shorter duration
in the PLMA group as compared to the ETT group
(Tables 3, 4 and 5) and these findings were
consistently observed in all patients of this study.
Cardiac compromised & hypertensive patients
exhibit an exaggerated hemodynamic response to
tracheal extubation and intubation compared to
that seen in patients without hypertension.
Although these hemodynamic changes during
intubation /PLMA insertion or extubation/PLMA
removal are short lived, they can be of dangerous
consequences in geriatric patients, especially those
patients who have coexisting coronary artery
disease, and signifying increased myocardial oxygen
demand. Therefore, the prevention of these
hemodynamic changes during tracheal intubation
/PLMA insertion 0r extubation/ PLMA removal is
of particular clinical importance in patients with
hypertension.10-13
Hypertension along with ischemic heart disease
is common in the elderly. In addition, decreased
autoregulation and sympathetic tone and increased
peripheral vascular resistance result in a
decreased adaptability of the circulatory system
to stress.14
LMA, designed by Brain in 1983, was found to be
helpful in such patients as cardiovascular
responses to its insertion as well as removal are
minimal, which may be related to lack of direct
laryngeal and tracheal stimulation, and lesser
stimulation of the pharynx.15 The effectiveness
of LMA in preventing the increase in heart rate,
SBP, DBP and MAP and thus increased myocardial
oxygen demand in both normotensive and
hypertensive patients has been shown by Fuji et
al.7
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In addition, it also allows positive pressure
ventilation in patients with high airway pressures.
Therefore, it can be used inpatients undergoing
laparoscopic surgery.16
Cardiac compromised patients tend to have
diminished cardiac reserves, and alterations in
autonomic function, and blunting pressor response
by pharmacological means, such as opioids and
anesthetic drugs is associated with adverse effects
in this population.17,18
Therefore, an alteration of anesthetic technique
is preferable to pharmacological means to blunt
pressor response in this class of patients to stable
haemodynamic status.
Habib et al studied the effects of remifentanil and
alfentanil on the cardiovascular responses to
induction of anesthesia and tracheal intubation in
the cardiac patient. They came to the conclusion
that, although both remifentanil and alfentanil
attenuate the pressor response to laryngoscopy and
intubation, the incidence of hypotension confirms
that both drugs should be used with caution in
elderly cardiac compromised patients. They also
concluded that the cardiac patient are susceptible
to marked fluctuations of arterial pressure and
heart rate.17
Splinter and Cervenko observed that the
cardiovascular response to tracheal intubation was
attenuated by fentanyl but with a marked incidence
(35%) of hypotension.19
A study by Harris et al 17 also showed that cardiac
compromise hypertensive patients are highly
sensitive to anesthetic drugs and that close titration
of dosages of drugs is essential. Thus, an alteration
of anesthetic technique is preferable to
pharmacological means to blunt pressor response
in this subset of patients.

Use of Proseal Laryngeal Lask Airway (PLMA) and Endotracheal Tube

Güler et al studied the effects of dexmedetomidine
on cardiovascular changes and quality of
extubation during extubation in elderly patients
undergoing cataract surgery and found that
emergence from anesthetic effects and extubation
are equally crucial, as is the laryngoscopy,
intubation, and surgical period, as the depth of
anesthesia decreases abruptly and the rising levels
of catecholamines can be deleterious for elderly
high-risk patients.
They observed that dexmedetomidine enables a
smooth transition from the time of administration
of reversal to the postextubation phase by
suppressing CNS sympathetic activity, leading to
a high quality of extubation.20
Conclusion
Although both endotracheal intubation /PLMA
insertion or extubation and PLMA removal are
associated with increased cardiovascular responses
in hypertensive cardiac compromise patients,
response with PLMA insertion / removal is of lesser
severity and persists for a shorter period
haemodynamic changes compared to endotracheal
intubation/ extubation.
Therefore, PLMA should be preferred in cardiac
compromised hypertensive patients over the ETT
in airway management in the patients undergoing
laparoscopic cholecystectomy surgeries.
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Abstract
Byars-Jurkiewicz syndrome is a cutaneous- facial -genital disorder characterized by sporadic congenital
macrogengivae hypertrichosis, massive bilateral enlargement of breast after puberty and Kyposis. It is
an extremely rare condition as only four to five patients diagnosed throughout the world till now. Miss
Bithi, aged 12 years was admitted in plastic surgery in BSMMU with hypertrichosis on the face from
birth, huge gingival fibromatosis and bilateral excessive rapid enlargement of breast since last year which
is almost half of her 38 kg body weight. She was scheduled for mammoplasty. No abnormalities detected
in all routine tests. Small mouth opening with hypertrophied gum obscured visibility of the posterior
pharyngeal wall, thyromental distance and cervical spine mobility was found normal. General anesthesia
was planned with anticipation of profuse blood loss during procedure and ICU bed was booked for prolonged
surgery, .Difficult airway trolley was kept ready, two wide bore canula were inserted and all routine
monitoring were applied before induction. Laryngoscopic view was equivalent to Cormac Lehan grade 2.
Surgery was completed uneventfully except huge bleeding and prolonged duration (8 hours). She was
transferred to ICU, mechanically ventilated overnight and extubated in the next morning and sent the
patient to the ward.
Key words; Byars-Jurkiewicz-syndrome, gingival fibromatosis anaesthetics management, mammoplasty
(JBSA 2018; 31(1): 45-47)

Introduction:
Byars-Jurkiewicz syndrome is a cutaneous - faciogenital disorder characterized by sporadic
congenital macrogengivae, hypertrichosis, and
massive bilateral enlargement of breast and
kyphosis after puberty1. Total 50 persons were
affected since middle age. It is primarily
dermatological disease, manifested as long lanugo
hair covered entire body except palms of the hands
and sole of the feet, hence it is also known as
Werewolf syndrome2. It is a heterogeneous disease
and exact cause and mechanism of development
of this disorder is still unknown.
Case report:
A 12 years old girl was admitted in plastic surgery
unit of BSMMU presented with the complaints of
huge bilateral enlargement of breasts for one year
which was rapidly increased in size, generalized

hypertrophy of gum that buried her teeth for 5
years and whole body covered by long hair. She
yet to attained menarche and no history of
galactorrhoea. Her school performance and
intellectuality was normal. Her mothers antenatal
and postnatal period was uneventful, she was
delivered vaginally at home. There was no history
of parental consanguineous marriage and no use
of drug during pregnancy. No family member
affected such illness.
On general examination: Body mass index was
19.47kg/m2, generalized gingival overgrowth which
is firm, pink and painless. Her breast were
massively enlarged which were extended up to
inguinal region, Small ulceration were seen on the
undersurface of both breasts. dark terminal hair
covered her body involving face, neck, both
extremities and entire back. Her Pulserate-80/min,
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Fluid balance was maintained by isotonic
crystalloid solution. First two hour of the
procedure, her hemodynamic status was stable
then she developed mild hypotension; one unit of
fresh blood transfused. After removal of the huge
mass(breast mass) again patient developed severe
hypotension. Another 3 units of fresh blood were
transfused and inj vasopressor also given to
maintain haemodynamically stable .Duration of
total surgery was six hours. After completion of
the surgery she was transferred to ICU without
extubation .She was mechanically ventilated and
closely observed overnight. Extubation was done
next day morning after fulfilling of all criteria of
extubation and sent to the ward.

blood pressure- 110/70mmof Hg.There was no
abnormalities in cardio- respiratory system .
Hematological and biochemical hormonal profiles
were normal. Normal X-ray chest, ECG and whole
abdomen of ultrasonograpy were reported.
Echocardiography revealed left ventricular ejection
fraction (LVEF) 60%.
The patient was scheduled for bilateral reduction
mammoplasty of breast as ASA grade II. Difficult
intubation was predicted due to small mouth
opening, gum hypertrophy and huge of
enlargement of breast. Surgery was planned with
an arrangement of ICU bed because of anticipated
intraoperative complication and long duration of
surgery. The proposed procedure, its outcome and
risks were explained with her guardian. Oral
anxiolytic and antiulcerant was given before
surgery.
In operation theatre, her heart rate 84/min, blood
pressure 110/70 mm of Hg, and SpO2- 97% were
recorded. Two 20G cannula were inserted in both
hand. Preoxygenation was done with 100% O2 for
5 minutes. Anaesthesia was induced by inj.
fentanyl-50 microgram, propofol 80mg; she was
intubated with 6.0 mmID endotracheal tube and
facilitated by suxamethonium 80mg. Anaesthesia
was maintained with 0.5% halothane in 30% oxygen
and 70% nitrous oxide. Vecuronium bromide was
used as muscle relaxant.
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Discussion:
Byars-Jurkiewicz syndrome is an extremely rare
condition as only four to five patients diagnosed
globally. For the first time this case is diagnosed
in Bangladesh. The patient suffering from this
conditions manifested as gingival fibromatosis,
hypertrichosis, giant fibroadenoma of breast and
kyphosis.1,2. Sometimes it’s also called “Werewolf
syndrome” for their external appearance. The
patient presented with huge enlargement of
breast, generalized hypertrophy of upper gum,
excessive growth of hair in the whole body since
birth3, 4. All these features are challenging to the
attending anesthetists. In this case, all laboratory
and radiological investigations found normal.
Surgical intervention was done due to overweight
of hugely enlarged breasts which was extended to
the inguinal region bilaterally. The key factor is
to remember when preparing patient for surgery
is to get medically stabilized .Airway assessment
revealed that difficult intubation may occur due to
small mouth opening with gum hypertrophy and
huge enlargement of breast. Difficult airway
trolley and all resuscitation equipment were kept
ready. Intubation was done smoothly. During
preoperative assessment it was anticipated that
huge bleeding, prolonged surgery and development
of unknown life threatening consequences due to
paucity of this rare pathologic state. Therefore,
four units of fresh blood and booking of an ICU
bed were advised. It was assumed that abnormally
growing breast might have high vascularity.
During intraoperative period ,four units fresh blood
was transfused due to profuse bleeding and severe
hypotension. The patient was kept in ICU for 24
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hours and then extubated and transferred to the
general ward. A case of 12 years old female child
presented with generalized severe gingival over
growth and had full set of teeth remaining invisible
within the confinement of gingival tissue.
Conventional gingivectomy was done under
general anesthesia. The post operative result was
uneventful and the patient appearance improved
considerably.
Conclusion
Byar- jurkiewicz syndrome is an uncommon disease
not only in our country but also globally. although
four to five case diagnosed in the world but the
pathophysiology yet not known. Early involvement
of anaesthesiologists with skilled anesthetist,
optimum monitoring and continuous vigilance
make the surgery uneventful. Improved technique
of anaesthesia and skilled surgery was played a
key role in successful management of
mammoplasty in this young girl with rare Byarjurkiewicz syndrome.
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Introduction
Labour pain is an acute pain experience by women
during child birth. This pain has a little
contribution in the progress of labour and can be
relieved without interfering mother & child
health.1 In USA 60% women prefer painless
delivery, but no data is available in Bangladesh.
Different modern techniques have been used to
treat labour pain. Epidural is the gold standard &
very popular technique for labour analgesia all over
the world,2 but when any intervention in a patient
is contraindicated due to some bleeding
abnormalities/diseases then alternate technique
may be the choice. Fentanyl is available and very
common drug in our country. It can be used
intravenously either continuous infusion or
intermittent bolus dose. For labour analgesia
fentanyl intermittent bolus dose is more suitable
than infusion.3
The Case:
We treated labour pain of a 25 years primigravida,
medical student had got admitted into hospital.
Her blood pressure, pulse rate, fetal heart sound,
fetal movement and progress of labour were
normal. She was in first stage of labour, cervix
was 4cm dilated, fetal heart rate was between 130140 b/m. She had been suffering from fever, body
ache and weakness. Clinically and her
investigations showed that she had been suffering
from dengue fever. Her platelet count was very
low 25,000 per cmm, IgG & IgM positive. She was
transfused 4 bags of fresh frozen plasma. In this
case epidural intervention was contraindicated.4
We used alternatively intra venous fentanyl. We
explained the patient about the details of the
procedure & effects of drugs on both mother &

baby, a written consent had been taken. Patient
had been monitored blood pressure, SpO2, pulse
rate, respiratory rate & level of consciousness. A
normal saline infusion had been started with a 20G
cannula. Fentanyl 2 ml (100microgram) had been
diluted with 8ml of normal saline. The solution
contained 10 microgram fentanyl per ml. Initially
50 microgram fentanyl had been injected
intravenously slowly. Initially VAS score reduced
to ±1. An intermittent dose of 10 microgm (1ml)
fentanyl had been given intravenously after 30
minutes. Then 10 microgram (1ml) fentanyl had
been given 15 min interval during second stage of
labour and when cervix was fully dilated 50
microgram fentanyl had been injected IV due to
increased intensity of pain. Total 200 microgram
fentanyl had been used 200 in 2 hrs till delivery of
the baby.
Results:
As fentanyl is a potent analgesic drug it had
reducepain score up to ( ±1). At the end, dose of
fentanyl had been increased and as a result pain
score did not raised. Total fentanyl 200 micro-gm
had been used in 2 hrs. So we can say adequate
pain had been relieved with a minimum dose of
fentanyl. Fetal crying and heart rate were within
normal limit. Maternal blood pressure and SpO2
were within normal limit.
Discussion:
Epidural and other intervention for pain
management are contraindicated in patient with
abnormal bleeding profile3,4. As a result various
short acting lipid soluble narcotics can be used
successfully intravenously for labor pain.
Sufentanyl, Alfentanyl, Remifentanyl , Fentanyl
are suitable drugs. Fentanyl unlike sufentanyl
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can be used for IVPCA. Fentanyl intermitent bolus
dose is cost effective than continuous infusion5 .
Remifentanyl is a ultra short acting narcotic which
metabolized in the blood and doesn’t cross the
placental barrier, so it is very suitable for
continuous infusion . Low dose fentanyl or
sufentanyl combined with low concentration local
anesthetic drug are suitable for epidural analgesia.
Other narcotic like morphine should not used
because it may cause fetal respiratory depression.
Pethidine can be used intramuscularly but should
be used 3 hours before expected delivery time.
Fentanyl is available and cheaper in Bangladesh
and commonly used in Anesthesia in our country.
It is 100 times potent than morphine and 800 times
potent than pethedine. Fentanyl does not produce
active intermediate metabolites and onset of
action is early and half life is less than one hour.
IV fentanyl 50-100 microgram/hr does not causes
any harmful effect to mother and neonate.8
Remifentanyl is suitable for continuous infusion
in labour pain as it does not cross the placental
barrier9 . It is formulated in Glycin which is
neurotoxic so should not use in intrathecal or
epidural route. Inhalational agents like Entonox
also can be used for labour pain , it produce nausea,
vomiting and giddiness ,dowsiness. It has been
already withdrawn from the market due to air
pollution. Sevoflurane 2-3%in air –oxygen mixture
is better than entonox but an electronic device patient controlled inhalational analgesia(PCEA) is
require and it is expensive and not available in
our country.
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