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Severe sepsis and septic shock account for considerable
morbidity and mortality in critically ill patients. There are
complex biological events that lead to org an failure and
death. It has been recognized that combined inflammatory
component, haemostasis abnormality and endothelial cell
injury interplay in pathophysiology of  sepsis1.

Under normal physiological conditions, protein C plays a
critical par t in the maintenance of  haemostasis and
modulation of  inflammation. It is a vitamin K dependant
glycoprotein synthesised by the liver and circulates in blood
in an inacti ve form. In the presence of  thrombin it is
converted to an acti vated protein C , whic h has
antithrombotic, profibrinolytic properties and also plays
a cr ucial par t in maintaining the balance of  anti-
inflammatory and antiapoptotic system in response to
injury.  It also has direct anti-inf lammatory effect by its
ability to inhibit both the production of  TNF-_ and
interleukin-1 by monocytes and the expression of  E-
selection on endothelial cells, thereby inhibiting leucocytes
attachment to the endothelium2.

During sepsis conversion of  protein C to its activated form
is impaired, therefore patients may be unable to generate
sufficient levels of  endogenous activated protein C. Low
protein C levels have been correlated with poor outcome
in patients with severe sepsis as it may lead to widespread
activation of  coagulation resulting in the intra vascular
deposition of  fibrin and ultimately thrombotic occlusion
of  small and medium size vessels, commonly referred to
as disseminated intra vascular coagulation-leading to
multiorgan failure3.

Drotrecogin alfa (acti vated) [DrotAA]) (Xig ris) is a
recombinant form of  the natural anticoagulant activated
protein C (rhAPC). It was approved by the US Food and
Drug Administration (FDA) in November 2001 for the
treatment of  adult patients with severe sepsis at high risk
of  death (for instance, as indicated by Acute Physiology
and Chronic Health Evaluation [APACHE] II score > 25).

EDITORIAL VIEW

Drotrecogin Alfa (activated) in severe sepsis
and septic shock

Aziza Muhammad Hussain, MCPS, FCPS.*

*Specialty Doctor Anaesthesia
North Tees and Hartlepool NHS Trust (United Kingdom)

Correspondence: Specialty Doctor Anaesthesia, North Tees and Hartlepool NHS Trust (UK); email: azizamh88@yahoo.com

In 2002 the European Agency for the Evaluation of Medical
Products recommended that its use be restricted to patients
with two or more se psis-induced org an dysfunctions.

DrotAA has properties that address microvascular injury
in severe sepsis through its direct effects on endothelial
cells and leukocytes, while also having antithrombotic and
indirect profibrinolytic proper ties. Se psis bundle and
guideline implementation has been associated with improved
survival and includes DrotAA administration in appropriate
patients4. The evidence concer ning its use in adults is
primarily based on tw o R CTs: PR OWESS5 and
ADDRESS6. Additional safety information comes from
an open-label observational study, ENHANCE7. 

PROWESS (the Protein C World-wide Evaluation in Severe
Sepsis), the first major m ulticentre trial involved 1,690
patients. The trial demonstrated a reduction of  28 days in
all cause mortality.  Sub group analysis of  the study data
showed greater benefit in the most sev erely ill patients;
including those with APACHE II score > 25 or multi organ
dysfunction. An analysis of secondary end points suggested
that the incidence of  multi organ dysfunction was lower
in patients treated with DrotAA and that the therapy was
associated with more rapid reco very of  pulmonary and
cardiac function5. This observation supported the decision
of  the FDA to indicate the use of DrotAA for the treatment
of  patients with sev ere se psis at high risk for death.

ADDRESS (Administration of Drotrecogin alfa [activated]
in Early stage Severe Sepsis) trial involved 2,613 patients
having severe sepsis and at low risk of  death at the time
of  recruitment. (e.g., patients with a baseline APACHE II
score < 25 or only one organ dysfunction at baseline). This
trial supported the FDA recommendation that DrotAA
was not of  benefit in patients at the lo w risk of  death6.

In ENHANCE (Extended Evaluation of  Recombinant
Human Activated Protein C) trial inclusion and exclusion
criteria were similar as in PROWESS trial except the time
of  initiation of  DrotAA infusion was upto 48 hours after
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the first sepsis-induced organ dysfunction. They found
that 28 days all cause mor tality for patients treated with
DrotAA was similar to that observed in PROWESS. The
ENHANCE trial also sug gested early administration of
DrotAA was associated with better outcomes as there is
significantly lower mortality rates in patients treated within
24 hours from their first sepsis-induced organ dysfunction
than those treated after 24 hours (22.9 versus 27.4 percent)7.

Serious adverse events did not differ in all the studies with
the exception of serious bleeding. Bleeding is more common
in DrotAA-treated patients; therefore, a careful assessment
of  bleeding risk is required. Serious bleeding seen in the
patients treated with DrotAA: PROWESS 2% vs. 3.5% (p
= 0.06); ADDRESS 2.2% vs. 3.9% (p < 0.01); ENHANCE,
open label 6.5%. Intracranial hemorrhage (ICH) occurred
in all the trials but was not statistically significant in any of
the trials. The incidence of  serious bleeding was found to
be significantly higher among patients with one or more
risk factors for bleeding, compared to patients without any
risk factors 8. Risk factors include platelet count <
30.000/mm3, recent anticoagulant therapy, history of severe
trauma and/or coagulation disorders in surgical patients
and in those requiring invasive procedures.

Both the RCTs in adult patients (PROWESS & ADDRESS)
were methodologically strong and well defined and provided
direct evidence regarding death rates. For adult use, there
is probable reduction in mortality in patients with high risk
of  death, having APACHE II >25 or multiple organ failure.
No benefit is reported in patients with low risk of  death,
having APACHE II < 20 or single organ dysfunction. The
effect is unclear in patients with more than one org an
failure but APACHE II < 25. In such circumstances the
clinicians may use clinical assessment of  the risk of  death
and n umber of  org an failures to suppor t decision.

Treatment of  sepsis is expensive. Cost of  treatment of
patients with sepsis and septic shock is an ongoing concern
of  practicing intensive care physicians. The mean cost of
treating a patient with severe sepsis has been reported as
four times that of  a non-septic patient9 and use of  Drot
AA can lead to considerable impact on the providers budget
as  the therapeutic cost for DrotAA appears high.

Then the question arises what to do? One has to balance
the care of the patients versus cost. There comes the ethical
issue of  not using an a vailable therapeutic agent, which
has higher chances of  decreasing mortality, just because
of  its cost. Cost-effectiveness of  DrotAA versus that of
standard care in the treatment of  severe sepsis has been
assessed in v arious studies. It has been found that for
patients with severe sepsis or septic shock and an APACHE

II score ³25, DrotAA is a cost-effecti ve therapy as measured
in cost per year of  life saved10,11.

Although various trials in se psis research has provided
evidence that use of  DrotAA can significantly reduce
morbidity and mor tality but the selection of  patient is
important in maintaining the highest benefit while reducing
the amount of  unnecessar y treatment. Decision on
utilization depends on assessing likelihood of  mortality
reduction vs . increases in bleeding and cost. Ev ery
department should mak e a guideline according to its
circumstances and financial burdens to implement the use
of  new therapies available and should not unnecessarily
treat the patient leading to financial burden. 
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Although a larg e majority of  par turients reporting for
labour to hospitals will belong to a young 'healthy' group
of  population and fall in ASA-I category, some may present
with prior surg eries, whic h ma y be related to their
reproductive endea vors or otherwise . Only a small
percentage of  this later group may have had spinal surgery.
Another entity of  parturients will report with some sort
of  spinal defor mities, predominantly scoliosis and to a
lesser extent spina bifida. Again a large majority of  these
will deliver their babies without any analgesia being offered
to them, ex cept perhaps a shot of  inj. pethidine or
nalbuphine. Anesthesiologists will come into play when a
parturient will request for a painless delivery or is scheduled
for a Cesarian delivery, and general physical examination
reveals that the par turient has that specific condition of
her spine. It may well be noticed only after the lumbar area
of  the parturient is exposed for an epidural. Now, it is the
time for the anesthesiologist to ponder about what chances
of  successful administration of  a painless deli very or a
Cesarian section are there and whether to proceed with
the epidural or spinal analgesia or not?

Scoliosis is defined as a lateral curvature of  the spine and
is present in 2% of general population1 with the prevalence
in women twice than in men2. Severity of  the scoliosis is
defined by “Cobb angle”. More than 400 angle is considered
severe with associated cardiac and pulmonary dysfunction3.
Some of  these patients may have undergone spinal surgery
(e.g. Har rington rod inser tion) to cor rect their spinal
curvature.

These patients requiring obstetric anaesthesia ser vices
require full evaluation of  their disability and any associated
ailment and should be refer red early in the preoperative
anesthesia clinic for ev aluation of  any associated
cardiopulmonary and musculoskeletal disease and evaluation
of  operative and radiog raphic reports in assessing the
location and extend of  vertebral anomalies.

EDITORIAL VIEW

Labor analgesia for the parturients with scoliosis,
prior spinal surgery and spina bifida

Samina Ismail, FCPS*

*Associate Professor, Department of  Anesthesia, Aga Khan University, Karachi, Pakistan; e-mail: samina.ismail@aku.edu

Discussion with the patient and family of different options
of  labor analgesia available is important and must include
an explanation of  risks and benefits of the labor epidurals,
if  this option is offered to the par turient. All suc h
proceedings must be recorded in the client file. Counseling
for the possible failures of  techniques and the alternatives
offered is also impor tant and should be documented as
stressed in a case report by Dr. A. Majeed and his colleagues
in this issue4.

Challenges faced by the anesthetist in providing neuraxial
analgesia for patients with or without cor rective surgery
range from inability to identify the epidural space, multiple
attempts before catheter inser tion, patchy analgesia or
subdural local anesthetic infusion to accidental dural
puncture5.

There may be multiple anatomic anomalies leading to these
challenges. There may be distortion or absence of  spinous
processes, which are the key landmark of  placement of
neuraxial anesthesia; therefore palpation is not always the
best method for the identification of space. In uncorrected
scoliosis, there is deviation of  the midline of  the epidural
space towards the convex aspect of  the scoliosis relative
to the spinous process. If  the parturient had had corrective
spinal surgery involving decortication of  vertebrae and
removal of  spinous processes along the extent of the curve,
the identification of the space will definitely be very difficult
or even impossible by traditional method6. Matters may
be made even worst by the scar tissue in a post surgical
patient and bone grafts can hinder the entry of  neuraxial
needles into the desired space 7. Patient with Harrington
rod fixed are unable to f lex their spine . Postoperative
adhesion or obliteration of the epidural space can interfere
with local anesthetic spread and increase c hances of
inadvertent dural puncture8,9, patchy or unilateral analgesia
and/or inadequate anesthesia.

One must ponder 'is neuraxial technique possible in these
patients?' before taking a hasty decision. Despite of  the
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Labor analgesia for the parturients

above-mentioned difficulties, successful spinal and epidural
have been re ported in par turients with cor rected and
uncorrected scoliosis. Literature review identified 22 articles,
including 19 case reports, 2 retrospective reviews, and one
prospective observational study5. Overall, 117 neuraxial
anesthetic procedures were attempted in 103 patients (24
in uncorrected and 93 in corrected patients). Despite the
difficulties, more than two third of  the patients in both
groups w ere successfully manag ed with neuraxial
techniques5.

Ultrasonography has been proved to be a helpful tool in
defining the relevant anatomy at the time of  initiation of
neuraxial anesthesia10 and is increasingly being employed
even in routine procedures in the dev eloping countries.
The future practices w arrant that anesthesiologists of
developing countries star t lear ning the use of
ultrasonography for this purpose now.

In the uncorrected patient, it is advisable that the needle
is oriented towards the convexity of  the curve where the
interlaminar spaces are generally larger5. Still the possibility
of  a unilateral block will remain. In that case, patient can
be placed in the lateral position with the less blocked side
in the dependent position11. In case of  patchy block large
volume /low concentration local anesthetic may overcome
the problem and placement of additional epidural catheter
at the lev el of  the unbloc ked der matome has been
described12. The absence of  scarring within the intrathecal
space ensures unhindered spread of  local anesthetic in
post spinal surgery patient. The dose of  spinal anesthetic
should be reduced to half, if  is used after a failed  epidural13.

Spina bifida is the most common clinical presentation of
neural tube defect that has bir th incidence of  1/1,000.14

Spina bifida describes a group of  group of  condition that
is generally categorized into spina bifida oculta and spina
bifida cystica.

Spina bifida occulta arises when the tw o halves of  the
vertebral arch fail to fuse in the midline. The spinal cord
and nerve roots are normal, and as the name implies, there
is no external lesion. Spina bifida cystic, on the other hand,
is a more severe form and is defined as failed closure of
neural arch with herniation of  meninges (meningocele),
the meninges and neural elements (meningomyelocele) or
failure of  neural folds to fuse (m yeloschisis). Extensive
medical history should be taken as these patients may have
coexisting anomalies or defects in the g enitourinary,

respiratory, musculoskeletal and cardiovascular systems.

The degree of  neurological impairment must be precisely
defined in all of  these conditions . Imaging (plain
radiographic, computerized tomography and/or magnetic
resonance) studies (ideally obtained before pregnancy) will
delineate the exact location of  the spinal defect, its extent,
and will pro vide some guidance for the placement of
epidural for labor14.

Literature on providing labor analgesia for these patients
is limited to a handful case reports and case series; hence,
there are no specific guidelines for this particular modality.
In patients with spina bifida occulta, spinal and e pidural
techniques are usually uncomplicated. Ho wever, it is
recommended to perform the block above the level of  the
lesion15.

Tidmarsh and May16 conducted retrospective reviews of
the anesthetic management during labor of 16 such patients.
The authors concluded that the conduct of  e pidural
analgesia in patients can be technically difficult and results
often unpredictable (e.g., excessive cranial/ poor perineal
spread of  local anesthetic and /or asymmetric block (16).
To ensure safe painless labour, other options of  analgesia
for patients with scoliosis, prior spinal surgery and spina
bifida must be considered as dictated by the circumstances.
These patients need to have detailed discussion on different
available options of  labor analgesia and informed consent
obtained4. Neuraxial technique is the ideal method of pain
relief  but option of systemic opioid can be utilized in cases
when it is refused b y patients, inadequate or technically
impossible. PCA is recommended for intravenous opioids.
The commonly used opioids for intra venous PCA are
fentanyl and remifentanil.

CONCLUSION

Providing labor analgesia to patients with spinal deformities
and prior spinal surg ery poses unique c hallenges to the
obstetric anesthesiologists. Every patient needs to be
individualized and needs to be assessed in the preoperative
clinic for associated medical problems and the nature and
extent of  the lesion. Understanding the anatomic anomalies
in these patients helps in the institution of  neuraxial
anesthesia. Since regional technique is the ideal method of
labor analgesia, these patients should be given a trail after
proper planning . Infor med consent is a m ust; and
radiological assistance is helpful in most of  these patients.
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Safety in anesthesia practice is an ong oing challenge for
all practicing anesthesiologists.  During anesthesia things
can go wrong within seconds and these adv erse events
may or may not be predictable beforehand. One of  the
tools available to the anesthesiologists to study such events
is the critical incident monitoring (CIM). A critical incident
(CI) is defined as any untoward and preventable mishap
which is associated with the administration of  general or
regional anesthesia, which led to or could have led to an
undesirable patient outcome1.

CIM was first introduced by Flanagan in aviation psychology
programs of  the United States ar my in 1941 and w as
modified by Cooper in 1975 for application in anesthesia2.
This specialty was hence a pioneer in adopting the concept
of  CIM in medicine .  Identification of  these er rors is
essential so that changes can be brought about in practice,
both by individuals as well as departments.

CIM, as a quality impro vement technique, has sev eral
advantages; it is low cost to set up and run, data collection
is easy, trends become apparent, the reporting is anonymous
and it acts as a biopsy of the system. In addition all aspects
of  anesthesia care can be monitored, e .g. preoperative,
intraoperative and postoperati ve periods; anesthetic
subspecialties, e.g. day care anesthesia, obstetrics, regional
or pediatric anesthesia etc3. The technique has also been
successfully applied in Critical Care to identify risk factors4.
It has now gone beyond departments and some of  the
developed countries have national reporting systems5. Data
from Australian Incident Monitoring System first showed
that more than half  of  all anesthesia incidents were first

Role of critical incident monitoring in
anesthesia risk reduction
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detected by a monitor and o ver 90% of  these could be
detected by the combined use of oximetry and capnography.
This was later endorsed by the World Federation of Societies
of  Anesthesiologists6.

The role of  the technique in risk analysis has also been
discussed by several authors.  Risk analysis includes risk
assessment, evaluation and manag ement, in order to
understand the unwanted consequences to human life ,
health, property and environment, as well as analytical
process to pro vide infor mation reg arding undesirable
outcomes and quantification of  probabilities and
consequences of  identified risks7.

Analysis of  CI's identifies errors as human errors, system
errors and/or equipment errors.  The majority of  reported
incidents are due to human errors and effective strategies
need to be devised to alter human beha vior. Sometimes
specific new protocols or str uctured courses in crisis
management need to be introduced. More researc h on
effectiveness of  these strategies is still required8. CI analysis
is particularly helpful in identifying system er rors. If  the
system errors are beyond the control of  the department
they should be referred to institutional quality improvement
committees.

CI program was introduced in our de partment in 1996.
Because of  this activity, several issues have been tackled
and guidelines have been developed. Some of the examples
are development and enforcement of guidelines on handing
over of  cases; intraoperati ve temperature monitoring,
insertion and removal of  pharyngeal packs, management
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of  diabetic patients, and preoperative assessment of patients
with ischemic heart disease etc.9,10.  We have also looked
at drug related incidents and identified and corrected system
errors related to dr ug labeling and dr ug dilutions 11.

In our experience we have found the activity to be a very
simple and low cost quality improvement measure, which
can help improve standards of  patient care in developing
countries. But it does require dedication, a strong belief in
quality related activities and constant motivation of  both
consultants and trainees in the department. It can be easily
replicated in other institutions with minimal costs. Eventually
a national system of  CIM needs to be developed. CIM is
a form of  continuous audit that allows diverse problems
to be reported, critically analyzed and helps in putting in
place strategies to tac kle these problems effecti vely.

We sug gest that all anesthesiolog y and intensi ve care
departments in South Asia adopt a CIM system, specially
tailored to the facilities available with them. A regular audit
of  the CI's will lead us to enric h our existing knowledge
and guide us towards improvement measures for the patient
safety.
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INTRODUCTION
Thoracic surgery is the means to diagnose and treat many
benign and malignant lesions of the lungs1. Despite advances
in anesthesia and perioperative care, complications such
as myocardial ischemia, thromboembolism, infection and
haemorrhage etc . still do occur .2 T he incidence of
perioperative mortality associated with thoracic surg ery
ranges from 1-12%,3,4 and postoperative cardiopulmonary
complications may occur in 30-60% of cases.5 Risk factors
influencing outcome in lung surg ery are male g ender,
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ABSTRACT
Objectives: To evaluate the morbidity and mortality associated with thoracic surgery in adult patients over a
period of  one year.

Design: Prospective, descriptive, clinical study.

Methodology: Thirty patients (24 men and 6 women), who underwent various thoracic surgeries over a period
of  one year (1 December 2008 to 31 December 2009), w ere studied. The primary outcome was discharge
from the hospital within 14 days after surgery.

Results: The mean age of  the patients was 28.37±14.12 yrs. The surgical procedures were as follows: 13(43%)
decortications, 6(20%) thoracoplasty, 6(20%) excision of  a cyst, 2(7%) segmentectomy, 2(7%) lobectomy, and
1(3%) pneumonectomy. Mean duration of  surgery and anaesthesia were 134.5±44.79 min and 144.5±45.59
min respectively and most of  the patients [26/30( 87%)] w ere extuabted in the operating room. T wenty
(68.97%) patients were discharged from the hospital ²14 da ys, while  9(31.03%) required hospitalization for
>14 days. Factors associated with prolonged hospital length of  stay (>14 days) included: long duration of
smoking, low FEV1, metabolic acidosis; higher intraoperati ve blood loss and long er duration of  surgery.

Conclusion: We conclude that patients having above risk factors should be aggressively managed and monitored
intra and postoperatively.
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polytrauma, advanced age, chronic smoking, previous
stroke, severe chronic lung disease with FEV1<70% of
the predicted value, prior radiation therapy, and underlying
comorbid conditions including heart disease, uncontrolled
diabetes, renal failure, and immunodeficiencies.6  The risks
and benefits must be weighed carefully for thoracic surgery.7
The purpose of  this study was to evaluate the morbidity
and mortality associated with thoracic surg ery in adult
patients at our institution and to identify risk factors
associated with prolonged length of  hospital stay.  
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METHODOLOGY

The hospital ethics committee appro ved the study, but
waived the need for a consent since it was an observational
study and the surgical approac h and the perioperati ve
interventions were not altered. All consecuti ve patients
undergoing thoracic surgery for various indications over
a one year period from 1 December 2008 to 31 December
2009 were included in this study.

Preoperative evaluation included a complete history, physical
examination, complete blood  count, biochemical profile,
chest roentgenograms, ECG, arterial blood gas analysis,
spirometry and computed tomographic scan of  the chest
and abdomen. The thoracotomy was performed through
either a postero-lateral thoracotom y incision (with the
patient in the lateral position) or an anterior
minithoracotomy.  All procedures were performed by the
same surgeon and the periopertive care was delivered by
the same group of  anesthesiologists and chest physicians.

Patients w ere premedicated with glycopyr rolate,
ondansetron, and fentanyl. Anesthesia was induced with
intravenous thiopentone sodium or propofol, neuromuscular
blockade was established with intravenous rocuronium or
succinylcholine followed by intubation with either single
or double lumen endotrac heal tube . Anesthesia w as
maintained with isof lurane inhalation. Intra venous
vecuronium/atracurium used as needed. At the end of
surgery, reversal agents (neostigmine and glycopyrrolate)
were given. Those patients who regained adequate muscle
power and maintained a satisfactory arterial saturation were
extubated; otherwise they were transferred to the Intensive
Care Unit (ICU) for ventilatory support.

Prophylactic antibiotics, bronchodilators, steroids were
given routinely to all patients.

Patient's preoperative clinical characteristics, investigations,
diagnoses, surgical and anesthesia details and postoperative
complications were recorded in proforma.

Operative mortality was defined as any death occurring
within 30 days of operation or after 30 days, in patients
who remained admitted in the hospital since the time
of  operation.

Major complications were defined as non-fatal life-
threatening events occur ring within the first 30-
postoperative days, if  pharmacological or technical
support was required, permanent disability ensued or
if  life expectancy was threatened, and classified as

Cardiovascular: Myocardial infarction, hypotension
requiring vasopressors, hear t failure, ar rhythmias,
pulmonary embolism etc.

Respiratory: Respiratory failure requiring ventilatory
support, persistent intercostal drainage for more than
two weeks and/or persistent air leak for more than
seven days.

Central ner vous system complication - Strok e ,
convulsion etc.

Renal complication - renal insufficiency

Reoperation

Haemorrhage

Minor complication - fever, localized wound infection
etc.

Statistical analysis:

Adverse outcome w as defined as dela yed discharge of
patient (>14 da ys) assuming that any postoperati ve
complication within 30 days will cause delay in the discharge
of  patient.

Risk factors for adv erse outcome w ere calculated b y
univariate analysis, using chi-square and student t-test with
p<0.05 as significant. Multivariate logistic regression analysis
was done to deter mine true independency of  variables.

RESULTS

Thirty patients underwent thoracic surgery over a period
of  one year period with a mean ag e of  28.37±14.12 yrs;
24(80%) males and 6(20%) females (Fig . 1). All patients
presented with dyspnea (n=30), cough w as present in
26(86.7%), c hest pain in 19(63.3%) and histor y of
tuberculosis in 24(80%). 17(56.67%) patients were smokers
of  which 10 (33.3%) stopped smoking before surg ery
(Table 1). The chest radiographs showed opacities in 21
(70%) patients and pleural effusion in 17 (57%) patients.
Comupterized tomography (CT) of  the c hest showed
fibrosis in 26(86.7%) and pleural effusion in (22(73.3%).
Preoperative ABG analysis and FEV1 is sho wn in
Table 2.

Patients' preop diagnoses are shown in Table 3.

All the patients recei ved antibiotic , bronchodilator &
steroids treatment while 18(60%) patients had had postural
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drainage before surgery. Surgeries were done in either left
lateral, right lateral or supine position in 18(60%), 9(30%)
and 3(10%) of  the patients respectively. Single lumen tube
was used in 27(90%) and double lumen endotracheal tube
in 3(10%). Intraoperatively, 8(26.7%) patients  had episodes
of  hypotension out of  which 3(10%) required dopamine
infusion. Mean blood loss w as 499.0±287.79 ml. Blood
was transfused in 17(56.67%) patients. Mean duration of
surgery and anesthesia w ere 134.5±44.79 min and
144.5±45.59 min respectively (Table 3).

Table 1 : Distribution of  patients according to history of  smoking
and duration

Duration (yrs) No. (%)

<5 2(6.67)

Positive history 5-10 4(13.33)

10-15 3(10)

15-20 4(13.33)

> 20 4(13.33)

Total 17(56.67)

<1 1(3.33)

Stopped Smoking 1-6 3(10.00)

6-12 1(3.33)

>12 5(16.66)

Total 10(33.33)

Table 2: Preoperative arterial blood gas (ABG) analysis & FEV1

ABG parameters No. (%)
(n=30)

pH Mean pH = 7.41 ± 0.08
< 7.35 5(16.7)
7.35-7.45 (N) 14(46.7)
> 7.45 11(36.7)

pCO2 Mean pCO2 = 39.36 ± 7.72 mmHg
< 35 6(20)
35-45 (N) 21(70)
> 45 3(10)

pO2 Mean pO2 = 70.85 ± 25.02 mmHg
> 60 (N) 30(100)

HCO3 Mean HCO3 = 24.63 ± 3.93 mEq/L
< 22  8(26.7)
22-28 (N) 15(50)
> 28 7(23.3)

BE Mean BE = -0.04 ± 4.33 mEq/L
< -3 8(26.7)
-3 to +3 (N) 15(50)
> +3 7(23.3)

FEV1 (%) Mean FEV1= 68.38±14.95%
³80 (nor mal) 8(26.7)
79-60 (mild) 15(50)
59-40 (moderate) 5(16.7)
39-30 (severe) 2(6.7)

26(86.7%) patients were extubated in the OT as compared
to 3 patients (10%), who w ere extubated in the ICU
(p=0.001), and one patient (3.3%) could not be extubated
and died on 4th day.

Mean duration of  discharge was was 14.03±8.41 da ys
(range 6-38 days). 20 (68.79%) patients were discharged ²
14 days defined as better outcome (Group A) and 9 (31.03%)
were discharged > 14 days defined as poor outcome (Group
B). Mean duration of  discharge was significantly less in
Group A (9.842 da ys) as compared to Group B (23.77
days) (p < 0.05).

(A) Duration of  surgery (min)
Mean=134.5±44.79

90-120 2 1 5 2 0 0 10

120-150 7 3 1 0 0 0 11

150-180 2 1 0 0 0 1 4

>180 2 1 0 0 1 1 5

(B) Discharge (days)
Mean=14.03±8.41

0-10 4 3 3 1 0 0 11

10-20 6 1 2 1 1 2 13

20-30 2 0 0 0 0 0 2

>30 1 1 1 0 0 0 3
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Outcome anal ysis: Outcome analysis , including
complications is given in Table 4.

Risk factors for adverse outcome (Table 5): Age was not
found as risk factor since mean ag e was comparable in

Vent. Support Persistent intercostal Hypotension Fever Wound infection Day of  
damage discharge

1 + 38
2 + + 20
3 + + + 23
4 + + 9
5 + + 15
6 + 19
7 + 12
8 + 9
9 + 14
10 + 37
11 + + 16
12 + + 10
13 + + 30
14 + 16

Total N(%) 3 (10%) 2 (6.67%) 1 (3.33%) 10 (33.3%) 6 (20%) 268 (14)
Note: One patient expired.

Major complications (N=6) Minor complications (N=16)
Patient No.

Table 4: Distribution of  major and minor complications (n=14)

                       Factor Total (n=29) Group A (Better outcome) Group B (Adverse outcome) p
(n=20) (n=9)

Female (n) n=6 n=6 n=0 0.000

Non-smoker (n) n=13 n=12 n=1 0.010

Duration of  smoking (yrs) 7.0±8.19 3.60±6.17 12.56±6.98 0.002

FEV1 (%) 68.38±14.95 75.06±9.14 58.0 ± 15.62 0.002

HCO3 (mEq/L)               24.63±3.93 25.29 ± 3.67 21.62  ± 2.82 0.037

BE (mEq/L) -0.04±4.33 0.84 ±4.13 -3.32 ± 3.69 0.040

SPO2 (%) 97.7±1.78 98.25 ± 1.65 96.78 ± 1.56 0.032

Blood loss (ml) 499.0±287.79 396.0±148.34 616.67±283.95 0.010

Duration of  surgery (min) 134.5±44.79 117.0±26.33 173.33±56.24 0.001

Duration of  anesthesia (min) 144.5±45.59 127.0±27.02 183.89±57.33 0.001

No episode of  hypotension (n) 22 18 4 0.003

No blood transfusion (n) 13 11 2 0.020

Extubation in OT (n) 26 19 7 0.03

Postoperative complications (n) 14 5 9 0.00

*Values expressed as number (n) or mean±SD.

Table 5: Comparison of  patients with better vs, adverse outcome*
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group A and B (24.75 and 34.56 years respectively). Female
gender (p = 0.00) and non-smoking (p = 0.01) w ere
associated with better outcome. Longer duration of smoking
(p = 0.002), low FEV1 (p = 0.002), low SpO2 (p = 0.032),
metabolic acidosis shown by lower HCO3- (p = 0.037)
and lower base excess (p = 0.04) w ere associated with
adverse outcome.

The patients who did not have any episode of  hypotension
(p = 0.003), did not receive blood transfusion (p = 0.02)
and were extubated in OT (p = 0.030) had better outcome.
More blood loss (p = 0.01) and longer duration of  surgery
(p = 0.001) were found as risk factors for adverse outcome.

However when multivariate analysis was done, none of
the above risk factors w as found to be inde pendently
associated with adverse outcome.

DISCUSSION

Outcome analysis studies deter mining the potential risk
factors for adverse outcome are useful for many reasons8,
since they allow the medical team to weigh the risks of  an
operative procedure ag ainst the risk of  death from an
untreated lesion or opt for less invasive procedures or non-
surgical alternatives in very high risk cases. Furthermore,
the outcome data pro vide the basis of  quality control
management in a par ticular institute and comparison of
therapeutic strategies with other institutes.

The present outcome analysis included all types of  lung
surgeries undertaken for variable diagnoses; however, most
of  the authors conducted outcome analysis in a specified
g roup of  lung carcinoma8, 9  h ydat id cyst , 1 0

pneumonectomy8,12,13 or lobectomy11 to determine risk
factors for poor outcome. We found higher incidence of
lung surgery among males (80%) comparing well with other
authors (80%8, 70%14, 64%12). Mean age has been shown
to be higher in patients operated for lung cancer (62 and
56.1 years)8.14 as compared to our study, which comprised
of  all types of cases. A study done in patients of pulmonary
hydatid cyst compares with our study (26.4 vs. 28.4 years).10

The incidence of  TB was 48.8% in a study done in lung
volume reduction surgeries15 as compared to our study
(80%). There were 30% patients having coexisting anaemia
in our study though it was not found as a risk factor for
poor outcome as re ported earlier 16. In our study
comorbidities involving other systems were not present in
any patient, in contrast to other studies where coronar y
artery disease, heart disease, ASA III & IV were reported
as independent risk factors for poor prognosis .8,17,18,19

DLT was used in 10% surgeries including lobectomy (n=2)
and pneumonectomy (n=1) in our study, rest were done
using single lumen tube since adequate surgical access could
be achieved for most of the lung surgeries without collapsing
a lung, by ventilating the patient with smaller tidal volumes
and the surgeon using a retractor.20 However, if  the surgeon
is not used to operating with an inf lated lung, or if  the
tumor resection is technically difficult, one lung ventilation
(OLV) will be required. Thoracoscopic surgery is impossible
without collapsing a lung. OLV is also indicated to protect
the other (healthy) lung from becoming contaminated by
blood, pus or debris . During the course of  one lung
anesthesia mean PaO2 values using FiO2 of  1 falls from
approximately 400 mmHg to a nadir of  200 mmHg at 20-
30 min. So OLV should be used when necessary and for
minimum period.20 The use of highest possible FiO2 during
one lung anaesthesia21, continuous positive airway pressure
(CPAP) to the non-ventilated lung22 and a trial of  adding
5 cm PEEP to the v entilated lung is w arranted.23

In present study , incidence of  mor tality (3.33%) w as
comparable to others (2.2%11, 2.912, 3.28). Life threatening
complications were reported in 2% 8, 8.8%12, 27%11 by
other authors , as found in our study (20% major
complications).

Most of  the authors11,12 determined risk factors for adverse
outcome defined as mortality or major complications. In

Fig 1: Distribution of  patients according to age and sex
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contrast, in our study, the sample size w as small (n=30)
and hence the incidence of  mor tality and major
complications was small to calculate statistically significant
risk factors, so we have determined risk factors for adverse
outcome which was defined as delayed discharge of  patient
(> 14 days).

Age more than 70 years11 or 65 years24 has been reported
as an inde pendant risk factor associated with the
development of  postoperative pulmonary complications
which necessitated an increased length of  hospital stay or
other adverse outcome in contrast to our study.

Male gender has been reported as a risk factor for adverse
outcome12. In our study female gender was associated with
a better outcome and all females patients were discharged
in < 14 days. All females in our study were non-smokers.
Smoking has been reported by many as a risk factor for
adverse outcome11,12 and significantly more pulmonar y
complications occur in smok ers as compared to non-
smokers.25 In our study out of 13 non-smokers, 12 (92.3%)
were in group A indicating non-smoking is associated with
better outcome (p = 0.01)and long duration of  smoking
was found to be a risk factor for adv erse outcome (p =
0.02).

We observed low FEV1 < 70 as a risk factor for
adverse outcome as found by others.9,17,12 Low SpO2 and
metabolic acidosis (low HCO3 and base excess) were also
associated with adverse outcome as reported earlier that
preoperative arterial pO2 and pCO2 have been suggested
as predictors for long term morbidity.26

Survival rates have been found significantly better
in the non-transfusion group, with an exception of  non-
small cell lung carcinoma patients.16,27,28 Similarly in our
study the patients who did not recei ve transfusion (p =
0.02) and not had any episode of  hypotension (p = 0.003)
during surgery had better outcome. Our observation that
longer duration of  surgery and anaesthesia was associated
with adv erse outcome compared w ell with earlier
reports.11,18,19 T he presence of  postoperati ve major
complications caused delay of  discharge of  patients as
reported previously.19,24

There were some limitations of  our study; it was a single
centre study and extended over a small time period of one
year resulting in a small sample size of  only 30 patients.
So risk factors could not be calculated for mortality/major
complications, instead adverse outcome was taken as delayed
discharge of  patient.

CONCLUSION

We conclude that better outcome w as associated with
female g ender, no e pisode of  hypotension, no blood
transfusion and early extubated in the OR. Preoperatively,
long duration of  smoking, low FEV1, metabolic acidosis;
intraoperatively more blood loss, long duration of  surgery
and development of  postoperative complication/s were
found as risk factors for adverse outcome. High level of
vigilance and exper t intraoperative and postoperati ve
management is essential to a void adv erse outcome .

A multicentre study, extending over a longer period, allowing
a larger sample size, should be undertaken to calculate risk
factors for major complications as w ell as mor tality.
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ABSTRACT
AIMS: The purpose of  this study is to provide empirically-based evidence about Pakistani anesthesiologists'
job satisfaction, upon which recommendations can be made to physicians, managers, and policy makers. 

Type of  study: A questionnaire based, cross-sectional study.

Place & Duration: Islamabad; July 2008-January 2010.

Methodology: A questionnaire was designed so as to accumulate evidence about the level of  JS, mailed by
post to known addresses of  all anesthesiologists across the country and was also e-mailed to anesthesiologists
via direct e-mailing. All heads of  anesthesiology departments of  major hospitals were requested to get the
questionnaire filled by all the anesthesiologists in their departments.

Results: A total of  40 responses were received. Mean age of  the respondents was 41.77 years (SD = 10.39)
with a range of  27-69 years. Among the respondents, 21(52.5%) were higher diploma holders, 12(30%) were
lower diploma holders and 7(17.5%) were postgraduate trainees. The respondents ranged from a professor
to PG trainees, including 6(15%) senior anesthesiologists, 27(67.5%) junior anesthesiologists and 7(17.5%)
PG trainees. Anesthesiology was the first c hoice specialty of  19(47.5%). 13 (32.5%) of  the respondents
repented at some point after joining the specialty. 50% of  anesthesiologists were fully satisfied with their job,
the great majority of  senior consultants were satisfied as compared to juniors 12 (63%) vs. 8(38%). 20(50%)
of  the respondents were satisfied with the working conditions in the operating rooms. Only 5(12.5%) of  the
respondents were satisfied with anesthesia fee paid to them as compared to 35 (87.5%), who were not. 36(90%)
including a majority of  PG trainees (71%) opined that the anesthesia fee should be based on ASA ph ysical
status of  the patients. 35(87.5%) of  the respondents expressed their dissatisfaction about the public awareness
about their role in the operating rooms and the healthcare system. The rating of  public awareness about their
role in operating rooms, intensive care, pain management and resuscitation was 3.52±.28, 2.92±.26, 2.18±.25
and 2.88±.37 respectively on a scale of  1-10. Various measures suggested to improve it included pre-anesthetic
rounds (25%) and media talks (37.5%). Others fa voured public awareness meetings, television programs +
writing article in newspapers and proper legislation etc . 33(82.5%) suggested that PSA could play a role in
improving public perception.

Conclusion: We conclude that JS in anesthesiologists in Pakistan is low and correlates with low anesthesia
fee as well as low public awareness about the vital role pla yed by them in the patient care in the operating
rooms as well as other fields e .g. in intensive care setting, pain manag ement and resuscitation. JS can be
improved with more attention to improving working conditions, improving fee structure and public awareness
about the specialty and the players in this specialty.

Key words: Anaesthetists; Job satisfaction; Working conditions
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INTRODUCTION
Job satisfaction (JS) has been defined as a multidimensional
construct and a product of  the global evaluation of  one's
workplace and context1. On the one hand, JS is viewed as
a dependent variable that v aries with a lot of  factors
including the quality of  working conditions, sense of
achievement, pay structure, quality of  life and with many
stressors.

Anesthesiology is a highly demanding job and is highly
regarded in the developed world; but in most of  the third
world countries lik e Pakistan, it has just star ted to be
recognized as a medical specialty in its o wn right. Not
much has been investigated about JS levels in many different
segments of  the working classes in this country and medical
profession is no exception. A low level of  JS definitely
effects performance level and in the medical profession a
dissatisfied physician cannot be expected to show the same
clinical acumen and the level of  care, which a more satisfied
one will exhibit.2-3

Anesthesiologists are no exception, and a number of studies
have been carried out to find out their level of  JS and the
associated factors in different countries4-10. 

The researc h object of  this study w as a 'w ay of
understanding', how anesthesiologists in Pakistan think
about their specialty and create meaning about their work.

METHODOLOGY

We conducted this cross-sectional study during July 2008-
January 2010. A questionnaire w as designed so as to
accumulate evidence about the level of  JS, to ascertain any
association with professional income and public awareness,
and to draw credible recommendations. There were 15
questions in total, out of  which first six plus the 14th
question had to be answered in either yes or no, the seventh
offered three choices as an answer to the question 'In your
opinion how anesthetists' fee should be judged?', and the
12th question offered four options to choose from. Question
No. 8-11 asked to rate the public awareness about the role
of  anesthesiologists in four branc hes of  anesthesiology
on a scale of  1-10.

The questionnaire w as mailed b y post to all recipients
included in the mailing list of 'Anaesthesia, Pain & Intensive
Care' journal across the country and was also e-mailed to
anesthesiologists via direct e-mailing . All heads of
anesthesiology de partments of  major hospitals w ere
requested to g et the questionnaire filled b y all the

anesthesiologists in their de partments. A total of  40
responses were received during the study period; out of
which 23 anesthesiologists answered the questionnaire by
e-mail and 17 replies were received by post. The responses
received after January 2010 were not included in the study.

Statistical analysis:

Data was analyzed using SPSS v ersion 15. Descripti ve
statistics were used to describe the data i.e . mean and
standard er ror (S .E.) for quantitati ve v ariables while
frequency and percentage for qualitative variables. Chi-
square test was used to compare qualitative variables while
quantitative variables were compared using analysis of
variance (ANOVA). P-value < 0.05 w as considered as
significant.

RESULTS

A total of  40 responses were received. Mean age of  the
respondents was 41.77 years (SD = 10.39) with a range of
27-69 years. Among the respondents , 21(52.5%) w ere
higher diploma holders , 12(30%) w ere lower diploma
holders and 7(17.5%) w ere postg raduate trainees. The
respondents ranged from a professor to PG trainees ,
including 6(15%) senior anesthesiologists, 27(67.5%) junior
anesthesiologists and 7(17.5%) PG trainees. One (2.5%)
of  the lower diploma holders w as appointed as WMO
while 2 were appointed on administrative posts, one as a
director and one as Deputy Assistant Director of  Medical
Services (DADMS).

Choice of  specialty & job satisfaction:

Almost half  of  the anesthesiologists i.e. 19 (47.5%) joined
this specialty as being their first choice. Half  of  the senior
and junior anesthesiologists chose it as their first option,
but surprisingly the majority (71.4%) of  PG trainees had
the other options and joined anesthesiolog y after they
failed to enter the specialty of  their choice.

A total of  13(32.5%) respondents repented at some point
after joining the specialty, the frequency w as highest in
senior anesthesiologists. The anesthesiologists, who joined
specialty as their first c hoice, were the least to re pent
(Table-1)

Exactly fifty percent anesthesiologists were fully satisfied
with their job conditions. Highest frequency was observed
in senior anesthesiologists while only one PG trainee was
satisfied with his job conditions.
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Twenty (50%) respondents were satisfied with their working
conditions in the operating rooms . All the senior
anesthesiologists and majority of  junior anesthesiologists
and PG trainees find it unsatisfactory and felt the need of
improvement (Table-1)

Link to payments:

The pay scales of  employed anesthesiologists
are equivalent to specialists from other fields
in comparative grades; the difference that exists
is in fee payment for private patients, whether
it is a hospital based practice or a private clinic
based one .   Major i ty  (87 .5%) of
anesthesiologists and PG trainees w ere not
satisfied with the anesthesia fee paid to them.
A majority of  respondents [30(75%)] opined
that the anesthesia fee should be based on
ASA physical status of  the patients. Only 1
(2.5%) junior anesthesiologist opined that it
should be 50% of  the surg eons' fee. Nine
(22.5) respondents suggested other options,
including 30-75% of  surg eon's fee , % of
surgeon's fee +ASA status of  the patient,
hours of  anesthesia, hours of anesthesia+odd
timings, type of  surg ery +ASA ph ysical
status+% of  surgeon's fee and type of surgery
(Figure-1).

Table-1: Comparison of  choice of  specialty and job satisfaction; N(%)

                                     Questions Senior Anesth Junior Anesth PG Trainees p-value
(n = 6) (n = 27) (n = 7)

Anesthesia was first choice specialty 3 (50%) 14 (51.9%) 2 (28.6%) 0.542

At any time repent your choice 3 (50%) 9 (33.3%) 1 (14.3%) 0.386

Satisfied with the job conditions 4 (66.7%) 15 (55.6%) 1 (14.3%) 0.102

Satisfied with working conditions in operating rooms 2 (33.3%) 17 (63%) 2 (28.6%) 0.159

Satisfied with the anesthesia fee paid to you 0 (0%) 5 (18.5%) 0 (0%) 0.253
Anesth = Anesthesiologists

Table-2: Comparison of  rating of  public awareness about anesthesiologists' role

Public Awareness role in Senior Anesth Junior Anesth PG Trainees p-value
(n = 6) (n = 27) (n = 7)

Operating rooms 2.33 ± 0.67 4.04 ± 0.32 2.57 ± 0.65 0.029

Intensive care 2.67 ± 0.96 3.11 ± 0.31 2.43 ± 0.53 0.590

Pain management 2.17 ± 0.65 2.26 ± 0.34 1.86 ± 0.34 0.843

Resuscitation 1.83 ± 0.40 2.96 ± 0.47 3.43 ± 1.00 0.447

Values expressed as mean ± S.E; Anesth = Anesthesiologists

Public perception of  anesthesiology:

Majority 35 (87.5%) of the respondents felt that the public
awareness about their role in the operating rooms and the
healthcare system was not satisfactor y. To quantify the
anesthesiologists' opinion reg arding public perce ption
about their role in operating rooms , in intensive care, in

Figure 1: Comparison of  Judgment of  Anesthetist fee among different groups

Original Article
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pain management and in resuscitation, they were asked to
judge it on a scale of  1-10. The results showed that the
anesthesiologists regarded public perception about their
role in all the four branc hes to be v ery low (Table-2 &
Figure-2)

Measures to improve public impression:

To improve the public impression of  anesthesiologists
various measures w ere sug gested by the respondents .
Majority of  them suggested through media (Electronic as
well as print media) (52.5%) follo wed by pro-op rounds
(27.5%). Others favored public awareness meetings (12.5%),
legislation through parliament / Pakistan Medical & Dental
Council (PMDC) / Pakistan Medical Association (PMA)
and/or College of  Physicians & Surgeons Pakistan (CPSP)
(5%) and only one (2.5%) junior respondent sug gested
through annual meetings of  PSA. Thirty three (82.5%)
thought that PSA can pla y a role in impro ving public
perception about anesthesiologists. The suggested measures
were, ar ranging public talks (45%), media (50%),
national/international conferences (27.5%) and b y
convincing g ovt. for special pa y scales for the
anesthesiologists & making recommendation to PMDC,
PMA and to local leaders (17.5%).

DISCUSSION

A total of  40 responses were received; out of  which 23
anesthesiologists answered the questionnaire by e-mail and

17 replies were received by post. The response rate can
only be assumed as the exact total n umber of  qualified
anesthesiologists in this countr y is not kno wn, nor all
anesthesiologists could be approac hed due to logistic
problems. A reasonable estimate is about 300 qualified
anesthesiologists and about 200 PG trainees. If only qualified
anesthesiologists are taken, the response rate comes to be
23%, which is far low as compared to 45-70% in similar
surveys in other countries4-10.

JS has been defined as 'the sense of  inner fulfillment and
pride achieved when perfor ming a par ticular job'. J ob
satisfaction occurs when an emplo yee feels he has
accomplished something ha ving importance and v alue
worthy of  recognition; sense of  joy12.

Business Encyclopedia defines it as 'a w orker's sense of
achievement and success'. It is g enerally perceived to be
directly linked to productivity as well as to personal wellbeing.
Job satisfaction implies doing a job one enjo ys, doing it
well, and being suitably rew arded for one's effor ts. Job
satisfaction further implies enthusiasm and happiness with
one's work11.

BNET Business Dictionar y defines JS as 'the sense of
fulfillment and pride felt by people who enjoy their work
and do it well. Various factors influence job satisfaction,
and our understanding of  the significance of  these stems
in part from Frederick Herzberg12.

JS  has been defined as a multidimensional construct and
a product of  the global evaluation of  one's workplace and
context13. On the one hand, JS is viewed as a dependent
variable that varies with the quality of  working conditions
and with other stressors. On the other hand, it is presumed
to be an independent variable that determines a variety of
consequences such as ir regular work attendance and
performance.14 Job satisfaction is not the same as motivation,
although it is clearly linked.

Importance of  job satisfaction:

JS is one of the central variables in work and organizational
psychology and is seen as an important indicator of working
life quality .15,16 Satisfaction is impor tant. Ph ysician
satisfaction has been found to strongly cor relate with
patient satisfaction17 and desirable patient outcomes 18.

A number of  research papers have reported links between
satisfied physicians and patient compliance and patient
satisfaction and g o fur ther to sug gest that dissatisfied
physicians may have riskier prescribing profiles19,20. Because

Figure 2: Description of  overall score regarding public perception
of  role of  anesthesiologists (n = 40)
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physician JS has been link ed to clinical v ariables, better
measurement might help to ameliorate conditions linked
to medical disaffection, possibly improving health care21,22.

Associated with this decrease in satisfaction is a
corresponding increase in perceived levels of  stress, which
may lead to suc h outcomes as bur nout, mental health
problems, or even suicide23. Equally important is the linkage
of  stress with disruption of  work performance, including
absenteeism, turnover, poor job perfor mance, accidents
and errors, and alcohol and drug abuse, documented in a
recent review of  the general stress literature24-26. 

Effects of  Stress:

Lack of  JS leads to continued stress for the person involved;
in fact it is one of the most important stressor. Task-related
stressors and social stressors at work (including personal
animosities, poor social climate and conflicts arising from
problems in relationship with superiors and colleagues) are
considered important predictors of  strain.27-32 JS may act
as a protective factor against the effects of  stress. Ramirez
et al.30 showed that, although surg eons had the highest
level of  stress, they also demonstrated a high level of  job
satisfaction, thus possibly protecting them from burnout.
Although the results of  research on JS are frequently
inconsistent, a few factors (e.g. autonomy, pay, task demands
and organizational policies) are known to have a significant
effect on job satisfaction.33,34

Job satisfaction in anesthesiologists:

Hawton et al.35 who reviewed death certificates in medical
practitioners in England and Wales over a 16-year period.
They noted that there was a higher rate of suicide in female
doctors than males and that anaesthetists , along with
psychiatrists, general practitioners and community health
doctors, had higher suicide rates than other hospital
specialities. T he factors leading to JS or resulting in
dissatisfaction may not be similar, but anesthesiologists are
no different from other job categories regarding the effects
of  job dissatisfaction. Sporadic studies have been conducted
to find out the ratio of  JS and the bur nout among
anesthesiologists in various countries. Overall JS differs in
some ways among these studies. A Belgian study7 reported
that more than 75% of  anaesthetists indicated a JS score
of  7 on a scale of  0-10, and a Canadian study 8 of
anaesthetists also reported a high JS of  75%. In a study
for anesthesiologists  in Mexico ,  the o veral l
satisfaction/dissatisfaction ratio among anesthesiologists
was 59.16/40.5%. Levels of  JS were found in both groups,

i.e., North (50.34%) and South (69.13%), compared to
figures close to 75% in such developed countries as Belgium
and Canada7,8,36

Some websites have discussed in detail the comparative JS
levels among various job categories in USA, and according
to them the nurse anesthesiologists topped the list with a
record 94.7% satisfaction rate. The average yearly income
for a n urse anesthesiologist is about $150,000 a year .
Anesthesiologists' scored the second position and their JS
was 88% overall. With a yearly salary of  nearly $300,000
and an increasing need for more medical practitioners ,
anesthesiologists may continue to be satisfied with their
jobs for years to come.37,38

Our study, b y contrast, sho ws a lo w JS in P akistani
anesthesiologists. Roughly 50% of  the respondents in our
study were satisfied with their job; among these , a high
ratio of  PG trainees w ere dissatisfied, perhaps due to
routine job stress associated with long working hours in
this category. The response to two indirect questions 'Was
anesthesia your first choice specialty?' and 'Did you ever
repent your choice?' put light on this perspecti ve from
another angle. Although anesthesiology was not the first
choice of  almost half  (53.5%) of  the respondents, and
exactly half  of  them were sully satisfied with job, 32.5%
of  them did repent their decision at some point of  their
professional life. Putting it in other way, it can be said that

Table 6: Job satisfaction level and median salaries of  various
categories in USA39

Category Job satisfaction Median
level salary

Anesthesiologist 88% $292,000

Training & Development 84% $79,000
Manager

Education/Training
Consultant 80% $77,900

Creative Director 79% $86,900

Nurse practitioners 79% $85,200

Clergy/priests 67% $18,000
$32,000

Firefighters 57% $31,180
$58,440

Teachers 48% $33,227

Lawyers 43% $110,590
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half  of  the respondents are not satisfied and almost one
third of  all did repent their decision to join the specialty.

Kinzl  and his colleagues concluded in their study that
control over work had a strong effect on JS in anaesthetists,
for example influence on handling tasks, time control and
participation, whereas task demands and task-related
problems did not have any effect. Anaesthetists in leading
positions and specialists re ported lower JS  than did
anaesthetists in non-leading positions9,40. This finding is
consistent with our findings in that 12 (63%) of the senior
group was satisfied as compared to 8(38%) in the junior
group.  Less than half  5 (48%) of  this group did repent
their decision to join specialty .  JS w as associated with
better physical health and better emotional w ell-being.

Causes of  dissatisfaction:

 Various studies have pointed out towards factors leading
to dissatisfaction in anesthesiologists , including poor
recognition, long hours of  working, high emotional
exhaustion, high levels of  depersonalisation and low levels
of  personal achievement. In the developed countries the
majority of  an anesthesiologist's  job may in fact be out of
the operating theatre, providing services for pre-operative
assessment, pain manag ement, research, teaching and
quality assurance activities5. As ser vice providers, some
clinicians are clearly frustrated at the lack of  recognition
and input from them into patient management. Although
anesthesiologists may perceive their job as being important,
there is a feeling that this is being eroded. Lack of  referral
by surgical colleagues, being considered as 'expenses rather
than assets' were cited by many as areas of  discontent. In
addition, the traditional role of the anesthesiologist is being
questioned, and in some areas the responsibility for airway
and resuscitation skills is being dev olved to emerg ency
physicians. In some countries, e.g. New Zealand, Australia
and USA, the anesthetic role is being shifted to a low level.
All of  these factors will eventually lead to uncertainty and
dissatisfaction even in these countries5.

Although some inference w as obtained from tw o
websites38,39, in none of  the research studies, the factor of
low earnings of  anesthesiologists in most of  the countries
was studied or linked to job dissatisfaction41. Our hypothesis
about this reality w as proved by a b y a high lev el of
dissatisfaction about low anesthesia fee in our study. There
are four varieties of  healthcare institutions in this country.
Public sector hospitals include military and civil hospitals.
Private sector hospitals are again of  two varieties, e.g. larger
hospitals, which are usually affiliated with pri vate sector

medical colleges/universities, and private clinics with indoor
facilities, which make bulk of  all hospitals . In militar y
hospitals, the anesthesia fee is usually allowed at a rate of
33% of  the surg eon's fee. Private practice has not yet
started in public sector hospitals due to some reasons and
specialists go to pri vate sector hospitals or clinics for
practice. Some of  the larger hospitals from the later group
offer 30-40% of  the surgeon's fee. But in most of  the rest
the fee is left at the discretion of the surgeon. It leaves the
anesthesiologists on the mercy of  surgeons and hospital
administration. The competition to snatch whatever comes
their way, leads to junior diploma holder and at times even
non-qualified medical officers with little exposure to
anesthesia practice, offer their services at very low rates.
Surgeons are often happy to do away with quality anesthesia
offered by experienced and qualified anesthesiologists as
it suits their greed for money. It is not surprising that only
3(15%) of  the senior group and 2(10%) of the junior group
expressed their satisfaction with the anesthesia fee being
paid to them.

To the question, 'In your opinion how anesthesia fee should
be judged?: many different options were offered. It may
be difficult and controversial to ascertain the fee based on
more than one parameters, but it is worth studying in the
view of  wide spread dissatisfaction of  the anesthesia
community in this country.

The public awareness about the role of  anesthesiologist
was another aspect, whic h was explored, and yielded
expected results. A v ast majority [35 (87.5%)] of  the
anesthesiologists expressed their dissatisfaction about public
awareness about their role in patient care in the operating
rooms. The anesthesiologists regarded the public awareness
in their role in the operating rooms , intensive care, pain
management as w ell as resuscitation to be v ery low. It
clearly indicates that most of  the anesthesiologists view
the situation to be very serious and they were particular to
put up various measures to improve it.

In their opinion public awareness could be improved by
media talks (41.7%), by doing preanesthetic rounds (27.8%),
by using media (13.8%), through public awareness meetings
(11.1%), by pursuing the parliament, Pakistan Medical &
Dental Council (PMDC) and/or P akistan Medical
Association (PMA) to formulate rules and regulations, by
achieving higher qualifications from abroad (2.8%) and by
arranging regular meetings of  P akistan Society of
Anesthesiologists (PSA). They seemed to be quite optimistic
about PSA's role [33(82.5%)] in this regard and suggested
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various measures to be tak en by the society. 33(82.5%)
answered in affirmative.

In countries like Pakistan, where literacy rate is down to
earth, it is not surprising that only a minority of population
knows anything about anesthesia or the role of
anesthesiologists in patient care . Their services after a
successful and uneventful recovery are not acknowledged.
The respondents held PSA in high esteem and wished it
to play a more proactive role in creating public awareness
by adopting various means and ways. Although national
and international conferences and various workshops are
periodically being ar ranged, but there ha ve been little
exposure to general public through media. This important
aspect needs to be addressed b y PSA Centre as w ell as
zonal head offices . R egarding special pa y scales to
anesthesiologists, Punjab g overnment has recently
announced a special allo wance to all anesthesiologists
serving in that province, although it may not be enough
if  compared to collective earnings of  their contemporaries
in other specialties. Other provincial governments must
follow the suit. Again PSA needs to better organize itself.
Regular and fair elections will be a proof of  her grooming
as an organized and a practical body.

A fair number of  respondents (27.5%) thought that an
exposure and direct interaction of  the patient to the
anesthesiologist during preanesthetic ward rounds or in
the preanesthesia clinic can improve the public awareness.

Limitations of  the study:

There are a number of  limitations and shor tcomings in
the study. First, the n umber of  participants was small,
although representation was made from all over the country
and from all segments of the specialty. Second, the decision
to include PG trainees may be a controversial one, as on
the one hand, it offered us an opportunity to include their
representative views in the study, but on the other hand it
may not be acce ptable to all due to limited exposure of
this class to the cons and pros of  the specialty , thus
producing a bias in the study. Perhaps it would be a better
approach to conduct a se parate study among them, and
we invite our readers to do the needful. Third, most of  the
anesthesiologists in military service do not hold a teaching
appointment, as they ha ve their own system. But some
junior diploma holders are still holding consultant status
and/or senior level teaching appointments by virtue of
their experience, service structure or lack of  higher qualified

anesthesiologists. F ourth, our study just elaborated
anesthesiologists' perception about public awareness of
their role in different branches of  the specialty. It will be
more meaningful if independent studies based upon surveys
are conducted from different segments of  the society.

Still, it is hoped that the study will be able to create an
interest in this field and pro voke many new studies .

RECOMMENDATIONS

Based upon analysis of  the results of  this study, following
recommendations can be drawn;

A collective approach is required to address the high
level of  job dissatisfaction amongst anesthesiologists.
Unless this matter is addressed more meaningfully ,
low induction in the specialty and ex odus of  the
trained anesthesiologists will adv ersely affect the
healthcare of  the people.

PSA can and must organize itself  at all levels and play
a proactive role in persuading higher authorities at
federal as well as provincial levels for proper legislation
regarding the special allowances as well as practice
regulations. It m ust act as the main body for
formulating practice guidelines and directi ves.

 Public awareness must be on a high priority of  PSA
and liberal liaison with all segments of media be made
to enhance the image.

Preanesthesia clinics should be incorporated in every
hospital, where surgery is intended to be conducted.

CONCLUSION

Our results suggest that the level of  JS in anesthesiologists
correlates with low anesthesia fee as w ell as low public
awareness about the vital role played by them in the patient
care in the operating rooms as well as other fields e.g. in
intensive care setting, pain management and resuscitation.
To improve JS, more attention should be paid to improving
working conditions, improving fee structure and coordinated
efforts to improve public awareness about the specialty
and the players in this specialty.

Original Article
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INTRODUCTION
One of  the most important challenges in the management
of  patients with sepsis is to define the most appropriate
treatment strategies, and to identify patients who w ould
benefit most from suc h therapies . T he effecti ve
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ABSTRACT
Objectives: Several quality improvement projects have documented the positive outcome of  protocol-driven
sepsis care. Drotrecogin Alpha Activated (DAA) (recombinant human activated protein C) has been advocated
and used in the treatment of  septic shock in suitable patients. The primary objective of  this retrospective
study was to ev aluate the utilization of  DAA guidelines at our institution, and the financial impact of
inappropriate use of  this agent due to any cause. The secondary objectives were to assess outcome in terms
of  mortality at 28-days and the incidence of  serious bleeding events during the infusion. 

Methodology: A retrospective analysis using electronic database for patients who received DAA from June
2008 until April 2011 was conducted at our 20-bed intensive care unit (ICU) at a g overnment hospital as a
part of  continued Medication-Use Evaluation (MUE) process.

Results: Among the 41 patients who received DAA, the indication was appropriate for 32 (78%). For those
patients, the mean score for the Acute Physiology And Chronic Health Evaluation-II (APACHE II) was 27±4
  and the mean number of  dysfunctional organs was 3±0.5. The 28-day mortality was 56% (23/41). Of  the
patients who died, 39% (9/23) had poor prognosis thus w ere not eligible for DAA. The APACHE II score
was higher than 25 in 93% (38/41) of  patients. The other 3 patients had an APACHE II score of  less than
25 (7%). Inappropriate use of  DAA occurred in 8 (20%) and totaled 385 mg at a cost of  $25755. The rate
of  serious bleeding during the infusion was 10% (4/41).

Conclusion: The results showed that DAA protocol was not strictly followed at our institution, which had
a huge financial burden. Mortality and bleeding rates were higher than those reported by randomized clinical
trials, but due to the study design, results need further validation.
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ORIGINAL ARTICLE

implementation of guidelines will help in effective utilization
of  agents.

Drotrecogin alfa (activated) (Xigris®, Eli Lilly and Co.),
the recombinant formulation of  human activated protein
C, received FDA approval for management of  patients
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with severe sepsis in November 2001. It has been associated
with a high risk of  bleeding. Due to this fact and the high
cost of  drug (96-h course of  treatment with DAA for a
70-kg patient is about $11 000), D AA use protocol was
developed at our institution to optimize and facilitate its
use for better patient's outcomes.

The main purpose of  our retrospective study was to assess
the utilization of  Acti vated protein C based on our
institution's protocol. Secondary objectives were to assess
the rate of  bleeding and 28-da y mor tality as outcome
measures in patients who recei ved the medication.

METHODOLOGY
The study was approved by the Institutional Board Review
at our hospital. Based on our electronic hospital's
information database, we retrospectively evaluated the
patients who received DAA from June 2008 until April
2011. Patients included in the study were adults (age >18
years) who were diagnosed with severe sepsis based on
systemic inflammatory response syndrome (SIRS) criteria.
These patients' relevant data were also collected to evaluate
the appropriateness of  DAA utilization according to the
institution's protocol and the financial impact of  giving
this agent to patients who were not eligible to receive it.
There was no attempt to identify patients who w ere
candidates for DAA but did not receive it. The secondary
objectives were evaluating 28-day mortality in the ICU and
serious bleeding events during the infusion. Serious bleeding
events were defined according to PROWESS study, as any
intracranial hemorrhage, life threatening bleeding, bleeding
event classified as serious by the investigator, or bleeding
that required the administration of  3 units of  packed red
cells on 2 consecutive days.1 Bleeding events were screened
from physician's notes and blood transfusion records .

RESULTS
Based on our retrospective analysis, 41 patients received
DAA. With reference to our institution's protocol, 32
patients (78%) of those who received DAA were considered
to be eligible. The mean APACHE II score was 27±4 and
the mean number of  dysfunctional organs was 3±0.5 (Table
1). The blood [20 patients(49%)] and lungs [20 patients
(49%)] were the most common sites of  infection. T he
planned 96-hour infusion of  DAA was completed for
29(71%) of  the 41 patients. Among the 12 patients whose
entire course of  treatment was not completed, the reasons
were death 9(75%), g astrointestinal bleed 1(8%), and
thrombocytopenia that developed after starting therapy in
2(17%) patients. The mean duration of  infusion of  DAA
for all patients was 88±21 hours.

The ICU mor tality was 56% (23/41) and the 28-da y
mortality was 83% (19/23). Of  the 23 patients who died,
39% (9/23) had poor prognosis, one had an APACHE II
score of  less than 25 and one started DAA after 24 hours
of  multi-organ failure. When those patients are excluded,
the ICU mortality becomes 29% (11/41) and the 28-day
mortality becomes 35% (8/23). In addition, of  the 23
patients who died, 5(22%) died within 24 hours of starting
DAA infusion, and 2(9%) died within 48 hours of starting
DAA.

A subgroup analysis of  patients who died showed a mean
APACHE II score of  27±2 and the mean n umber of
dysfunctional organs was 3±0.4.

Three (7%) patients who were candidates for DAA received
it after 24 hours , but all sur vived. Of  the 41 patients
evaluated, 3(7%) had an APACHE II score of  less than
25, and one patient of these (4%) died. This patient's DAA
was discontinued due to severe thrombocytopenia of  less
than 30K.

The rate of  serious bleeding during the infusion was 10%
(4/41) which is close to that reported in a Canadian study

Table 1: Characteristics of  patients who received DAA and sites
and causes of  infection

Patient characteristics

Number of  patients 41

Age (yr), mean±SD 51±18

Male:Female 28:13 (68:32%)

Weight (kg), mean±SD 76±18

APACHE II score, mean±SD 27±4

Dysfunctional organ or system, mean±SD

Cardiovascular 35(85)

Respiratory 30(73)

Renal 32(78)

Metabolic 15(36)

Site of  infection n(%)

Blood 20(49)

Lung 20(49)

Abdomen 15(37)

Urinary tract 5(12)

SD = standard deviation, APACHE = Acute Physiology and Chronic
Health
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(7.3%)5 and an Italian (10.9%)6 study. One of these patients
had a serious gastrointestinal bleeding and DAA infusion
was stopped due to this adverse events. The other three
had an unknown cause for the drop in their hemoglobin
level, but DAA was continued and patients were transfused
with more than 3 units of  PRBCs. One of  the patients
who experienced serious bleeding died.

Wastage of  the drug was suggested in 8(20%) of  the 41
patients who received DAA. A total of  about 385 mg of
DAA was wasted at a cost of $25755. Reasons for wastage
were mainly due to inappropriate prescription of  DAA to
patients due to poor prognosis (300 mg {78%}). In this
group interruption of  therapy was due to one incidence
of  gastrointestinal bleed, and low platelets in two other
cases. No wastage was due to extra DAA bags mixed in
the pharmacy.

DISCUSSION

The intent of  this retrospective study was to assess the
utilization and outcome of  DAA as a part of  MUE. The
advantage of  such analysis is to evaluate DAA in a real-
life clinical setting and to compare with results deri ved
from clinical trials. In order to be eligible for DAA, patients
must have a known infection or a suspected infection based
on certain criteria, at least 3 of  the 4 criteria for systemic
inflammatory response syndromes (SIRS) associated with
severe sepsis, at least one dysfunctional org an or system
(and the time from first organ or system dysfunction must
be no more than 24 hours before D AA is star ted), an
APACHE II score of  at least 25, and no contraindication
to the therapy1. The preprinted eligibility protocol must
be completed and signed b y an intensivist dispensed by
pharmacy.

The FDA approval of  DAA was based on the data from
the PROWESS (recombinant human activated Protein C
Worldwide Evaluation of Severe Sepsis) trial1; a randomized,
double-blind, placebo-controlled, multicenter efficacy and
safety study. In this study, 1690 patients were randomized
to 96-hour continuous infusion of  24 mcg/kg/hour of
DAA or placebo.1-3

Based on PROWESS, mortality at 28 days was lower in
patients who w ere treated with D AA for severe sepsis
versus placebo (unadjusted 6.1% absolute mor tality
reduction). In that study, the rate of  serious bleeding was
higher in DAA arm, but the difference was not significant
(3.5% and 2.0%,

p = 0.06), and the number needed to treat (NNT) to save
one life was 16.1 Unfortunately, the risk of serious bleeding
with DAA w as re ported to be higher in subsequent
observational studies4-7.

Post hoc analysis of  PROWESS indicated that patients
who benefit most of  DAA were those at higher risk of
death (defined as an APACHE II score of  25 or greater,
or two or more organ failures)8. This discrepancy in benefit
of  DAA between patients at high versus low risk of  death
was further evaluated and proven in Administration of
Drotrecogin Alpha (Activated) in Early Stage Severe Sepsis
(ADDRESS) trial.9 The differences in 28-da y mortality
rates in the two groups in this study were not statistically
significant; 17% of  1,297 patients receiving placebo and
18.5% of  1,316 treated patients who were at low risk of
death (P = 0.34) 10. T he Extended Ev aluation of
Recombinant Activated Human Protein C (ENHANCE)
trial also showed that patients treated with DAA within 24
hours, had a markedly lower 28-day mortality versus patients
who were treated later.11 Of note, serious bleeding occurred
in a bigger proportion of  patients than those reported in
PROWEESS study.12

Based on our data analysis , the criteria for utilization of
DAA at our institution w ere not adequately adhered to .
One of  the exclusions as per our protocol is the patient
not expected to survive 28 days because of  uncorrectable
medical condition, including poorly controlled neoplasms
or other end-stage disease. In our study, of  the 23 patients
who died, nine (39%) were labeled as having poor prognosis
due to metastatic cancer and thus were not candidates for
DAA. The fact that 31% of  patients who received DAA
died within 48 hours, further suggests that such patients
were not eligible for DAA. The other cases where the use
of  DAA did not meet our institutional protocol w ere 3
patients with an APACHE II score of  8, 20 and 24, e .g.
less than 25. These patients did not have any episode of
serious bleeding, but the patient with an APACHE II score
of  24 died. Of  note, DAA infusion was discontinued in
this patient due to severe thrombocytopenia. The patients
who had a true indication for this agent but did not receive
it were not evaluated in our study. Based on our reported
mean APACHE II score and n umber of  dysfunctional
organs, patients at our institution who received DAA had
greater severity of  illness than those in the PR OWESS
study.1 Based on PROWESS and ADDRESS, patients who
benefit most from DAA are those at high risk of mortality,
which is defined as an APACHE II score of  at least 25.1,4
Additionally, one of  the inclusion criteria is the use of
DAA within 24 hours of  multi-organ failure due to lower
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28-day mortality reported in ENHANCE trial. Based upon
this fact, the high cost of the drug (96-h course of treatment
with DAA for a 70kg patient is about $11,000) and the risk
of  bleeding, D AA use protocol w as developed at our
institution and limited to patients with at least two organ
failures or an APACHE II score of  at least 25. P atients
who meet the inclusion criteria within the past 24 hours
are considered eligible for DAA.

The ICU mor tality rate and the 28-da y mor tality rate
reported was higher than that re ported in PR OWESS
study.1 T his discre pancy ma y be attributed to the
inappropriate patient selection for DAA therapy due to
their poor prognosis. Additionally, patients had a higher
severity of  illness as noticed from the higher percentag e
of  patients with an APACHE II score of  more than 25
(93%) compared to 75% in PR OWESS. T he 28-da y
mortality rate was also higher than a mortality rate of  45%
reported in a previous Canadian study5, but patients in
this study had a higher APACHE II score of  31. 

The rate of  serious bleeding was also reported to be higher
in our study than that reported in PROWESS study.1 This
is acceptable in real-life scenarios a way from the strict
criteria in patient selection in randomized clinical trials.12

This MUE shows higher mortality and bleeding rates than
those reported in randomized controlled trials. Due to the
retrospective design of  this study, the small sample size ,
and a potential for incomplete and inaccurate re porting,
the applicability of  results on a larg er scale is limited.
However, the study highlights the impor tance of  MUE
and institutional guidelines in improving the utilization of
agents for patients who will benefit most from suc h
expensive therapies for better patient outcome, and from
the perspecti ve of  a cost-effecti ve phar macotherapy
management.

CONCLUSION

Our retrospective analysis showed that wastage of  DAA
can be minimized b y strictly prescribing this ag ent for
patients who fully meet all institutional criteria for usage.
This is an area of  quality improvement where there is a
potential for preventing such wastage by screening patients
for inclusion and ex clusion criteria mandated b y our
institutional protocol. Mortality and bleeding rates were
higher in these real-life scenarios than those re ported by
randomized clinical trials , but due to the study design,
results are considered preliminar y and need fur ther
validation.
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CASE REPORT

A 26 years old, gravida-5, para-2 lady, with an unremarkable
past medical history and uneventful current pregnancy was
scheduled for electi ve Caesarian section (CS) at our
institution. She weighed 107 Kg and was 152 cm tall (BMI
46 kg/m2). Considering that she was morbidly obese and
had had two previous CS under regional anesthesia (RA),
a combined spinal epidural (CSE) technique was proposed,
consent obtained and planned.

At 14:50 on the scheduled day, after securing 16-gauge IV
access and establishing routine monitoring with the patient
in sitting position, CSE was performed at the L3-4 interspace
uneventfully using a needle-through-needle technique. A
26-gauge pencil-point spinal needle was passed through a
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CASE REPORT

16-gauge Tuohy needle and a combination of  2.5ml of
hyperbaric bupi vacaine 0.5% and preser vative free
diamorphine 300_g were injected in the intrathecal space.
A 22-guage epidural catheter was inserted 3 cm into the
epidural space unev entfully and secured with adhesi ve
dressings without tunneling. Following CSE, patient was
placed in supine position with left lateral tilt to avoid aorto-
caval compression. Phenyle phrine infusion, titrated to
maintain SBP at baseline levels, was commenced immediately
after spinal injection. A bloc k to T4 lev el bilaterally, to
touch and cold, whic h did not alter o xygenation, was
established prior to skin incision at 15:25. A healthy baby
followed by placenta was delivered uneventfully at 15:36.
The surg eon experienced significant difficulty due to
adhesions and scarring from previous CS. Phenylephrine
infusion was slowly weaned off  after delivery. 

At 16:35, the patient complained of  some discomfort; the
surgeon was promptly ask ed to stop; explanation and
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reassurance was offered to the patient and her partner and
following a test dose of  3 ml of  0.5% levo-bupivacaine,
epidural was activated with 10 ml of  of  the same dr ug.
Surgery was resumed following relief  of  discomfort and
reassessment of  block height bilaterally at T4 to pin prick.
Following closure of  uterus, the consultant obstetrician
noted a collection of straw-coloured free fluid in the pelvic
cavity but couldn't identify the source. A urology opinion
was requested at 17:45pm. Consultant urologist arrived at
18:25 and took another couple of  hours to complete a
thorough and detailed but unremarkable assessment of the
integrity of  the uro-genital system. By 20:25 it was decided
to close the abdomen with drains in pelvic cavity for post-
operative monitoring and the patient was finally taken to
delivery suite recovery room at 21:15.

During 5 hrs and 45 min utes of  surgery, invasive blood
pressure, temperature monitoring and w arming of  the
patient were commenced; thromboprophylaxis was achieved
with subcutaneous unfractionated heparin (5000 IU) and
antibiotic prophylaxis with co-amo xilov (1.2 gm) and
gentamycin (160 mg). Patient's hemodynamics (systolic BP
> 90 mm Hg) were maintained with IV fluids (crystalloids
4.5L + colloids 1.5L) and phenylephrine in small aliquots.
Estimated blood loss (2000 ml) was replaced with 2 units
of  packed red blood cells raising the hemoglobin from 7.5
to 10.8gm/dL based on hemocue results. RA was maintained
by topping up the epidural at regular intervals using 15 ml
(300 mg) of  lidocaine 2%  with adrenaline (75_g) and 48ml
(240 mg) of  levo-bupivacaine 0.5%. The block level was
repeatedly assessed at hourly intervals to be at T4 bilaterally
to pin prick.

Explanations and reassurances were constantly provided
to the patient and her partner. The patient complained of
significant intra-operative pain and/or discomfort on three
occasions (at 16:35, 17:50 and 19:55 hours). She continued
to experience mild discomfort throughout most of  intra-
operative period despite adequate activation of  epidural.
However, she persistently declined repeated and frequent
offers for conversion to GA despite detailed discussions
on risks/benefits of  conversion to GA versus continued
RA on at least three occasions , and insisted on sta ying
awake describing her intra-abdominal discomfort as bearable.

Aliquots of  alfentanil in addition to regular epidural top-
ups were used to manage her discomfort. Discussions with
patient and her par tner, patient's expressed wish to sta y
awake and resolute refusal to GA were clearly documented
in notes.

Following extended stay in recovery for 60 minutes, she
was admitted to high dependency unit (HDU) for overnight
stay and was discharged to postnatal ward the next morning.
Her postoperative instructions included; “no further epidural
top-ups” (to prevent local anesthetic toxicity), thrombo-
prophylaxis with subcutaneous deltaparin, morphine patient
controlled analgesia (PCA) and IV paracetamol for analgesia.
Her immediate postoperati ve full blood count, urea &
electrolytes and clotting results w ere unremarkable. She
continued to pass reasonable v olumes of  slightly blood
stained urine (> 0.5ml/kg) in recovery and HDU. She made
an uneventful recovery before being disc harged from
hospital on day 4. She was followed up by the first author,
on day 4 and then 4 weeks later over telephone and was
found to be satisfied and v ery pleased with the entire
conduct of  peri-operative care and hospital stay with no
complaints whatsoever.

DISCUSSION

Problems associated with prolong ed surgery under GA
are w ell recognized, including; neurological injur y,
hypothermia, thrombo-embolism, pressure sores and
hemodynamic instability. However, to the best of  our
knowledge, there is no case report(s) describing problems
associated with prolonged surgery under RA as the sole
anesthetic.  Despite detailed search, we could not find same
or similar case re port(s) in either g eneral or obstetric
anesthesia literature.

This case raises several issues, most notably; i) how best
to manage an unexpectedly prolonged CS under CSE, with
particular reference to the follo wing concerns; a) what
factors should and would determine conversion to GA?
b) how accurately and reliably, RA block adequacy and
assessment could be made intra-operati vely? c) how to
balance the risk of  venous thrombo-embolism (VTE), in
an obese par turient during an un usually prolonged CS,
with increased intra-operative bleeding risk, from initiation

Case Report
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of  thrombo-prophylaxis? ii) What are the ethical and legal
implications and as clinicians, our obligations in a situation
where a patient is insisting to stay awake despite suffering
intra-operative discomfort and whether her partner should
stay or leave. Lastly, iii) How to balance the potential risks
of  local anesthetic drug toxicity, secondary to cumulative
effect from repeated doses in epidural top-up, with potential
risks associated with conversion to GA in a morbidly obese
parturient?

Factors that may contribute and influence the decision to
conversion to GA include; patient request, intra-operative
discomfort refractory to conservative interventions, clinical
or surgical need, un usual blood loss contributing to
hemodynamic instability and uncer tain prolongation in
surgery. Although patient request is an absolute indication,1
in our opinion, all other factors are relative indications for
conversion to GA. In our case, patient was experiencing
significant intra-operative discomfort, had experienced
significant blood loss (>2000 ml), there was surgical need
and surgery was likely to continue for an uncertain duration.
However, our patient refused to consent and persistently
declined repeated offers of  conversion to GA.

In clinical practice the most common modalities used to
assess the adequacy of  regional block are; touch, cold and
pin prick. However, it is widely accepted and recognised
that a differential block to these sensations exists at the
upper end. Block to cold sensation is usually at a higher
level than block to pinprick. Current obstetric anesthesia
text books and expert opinions2 support the use of  loss
of  touch sensation as the most reliable predictor of painless
CS. However, in our opinion, clinical application of  touch
for block assessment is practical, feasible and reliable only
prior to the commencement of  CS; but whether or not,
an accurate , reliable assessment of  soft touc h can be
established intra-operatively is not clear because of multitude
of  factors lik e surgical drapes co vering the area to be
assessed, ability of  patient to focus & co-operate with
block assessment, concurrent ongoing surgical stimulation
eliciting spatial summation.3 For similar reasons, following
initial confirmation of  block preoperatively bilaterally at
T4 to touch, we used pin prick to assess the adequacy of
RA during the intra-operative period. Despite reservations

and misgivings about the reliability of  pin prick modality
to predict adequacy of  block accurately, its adv ocates
suggest that bilateral loss of  pin prick sensation up to T4
is a reliable indicator of  adequacy of  regional bloc k.
Surprisingly, in our case, although a bilateral block to pin
prick at T4 w as maintained throughout the surg ery by
repeated and regular epidural top-ups, the patient continued
to experience discomfort; an observation which further
affirms that spatial and temporal summation of  sensory
inputs complicates the reliability of  accurate bloc k
assessment by pin prick modality. Possibility of  a missed
segment or patc hy block also could not be r uled out.

VTE remained the leading cause of  maternal death in the
United Kingdom following normal or operative delivery.
Current recommendations4 include; i) all women should
have undergone an assessment of  risk factors for VTE
antenatally and such assessment should be re peated as
dictated by her clinical circumstances and prog ression
through pregnancy, delivery and puerperium. ii) women
with three or more risk factors should be considered for
thromboprophylaxis with low molecular weight heparin
(LMWH) antenatally and for three to five days postpartum,
whereas, those with one or two risk factors should only be
considered for post-natal thromboprophylaxis for three to
five days. iii) excess blood loss and blood transfusion are
risk factors for VTE, so thromboproph ylaxis should be
commenced or reinstituted as soon as the immediate risk
of  haemorrhage is reduced.

Currently, there is no consensus or recommendation for
intra-operative thromboprophylaxis in morbidly obese
women undergoing CS, particularly when the surg ery is
complicated with excessive blood loss. While there is very
l i t t le  evidence to sug gest  that  preoperat i ve
thromboprophylaxis increases risk of  intra-operati ve
bleeding4 except a 2% increased incidence in w ound
haematoma, it is considered prudent to delay postoperative
thromboprophylaxis in case of  significant post par tum
blood loss .  Our patient had only one risk factor
(BMI>45Kg/m2), prior to CS and was scheduled to receive
postoperative dalteparin 5000 IU once daily for 5 days, but
considering that she was expected to remain immobilised
for extended period and had lost significant blood receiving

CSE anesthesia for prolonged caesarean section
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multiple transfusions during surg ery, it was considered
prudent to commence thromboprophylaxis intra-operatively
rather than delaying it until after the operation. 

For the validity of  an informed consent, three requirements
have to be met; autonomy, capacity and right information,
to be given, to make decision. Capacity is the ability to
understand the infor mation being gi ven, process the
information into a decision, and communicate the decision.
Consent is a continuous process and patient has the right
to alter or revise her consent, as the circumstances of  her
treatment and/or care change. However, it is regarded as
a good practice to confer patient as many times as possible
prior to obtaining consent par ticularly before a major
treatment and inter vention, and it is recommended to
discuss in detail about anaesthetic options including possible
conversion to GA with all patients scheduled for CS prior
to proposed surgery. Similarly, regardless of  concerns that
stress, anxiety and pain may compromise patient capacity
- that needs to be sev ere enough to incapacitate her ,
otherwise patient retains capacity to gi ve or withhold
consent.5 In this case, irrespective of  the fact that intra-
operative consent ma y not be optimal, the anaesthetic
options, particularly RA conversion to GA were discussed
with the patient and she was able to communicate a clear
preference and we were ethically obliged to respect and
accept her choice.

Intra-operative pain or discomfort during CS under RA is
the most common reason for complaint and litig ation in
obstetric anaesthesia practice.6 In this case, we believe that
medicolegal problems were averted through honest and
detailed communication with patient and our decision to
allow her partner to stay throughout the operation. However,
significance of  detailed contemporary record of  events
and documentation and clear communication with all staff,
cannot be overemphasized.

The manufacturers (ABBOTT Laboratories Limited) and
British National Formulary (BNF) recommend a maximum
dose of  150 mg of  0.5% levo-bupivacaine for CS under
epidural anesthesia, to be gi ven over 15-20 min utes.
However, to attain effective labour analgesia, up to 25 mg
of  0.25% lev o-bupivacaine, at 15 min utes inter val, is

considered safe. In absolute ter ms, we did exceed their
recommendation, but as our epidural top-ups (25 mg of
0.5% levo-bupivacaine) were given at 30 to 45 min utes
interval, w e w ere still within maxim um dosag e
recommendation for labour analgesia. It may be difficult
to ascertain the correctness of  such extrapolation of  safety
of  levo-bupivacaine, from labour analgesia to CS. Levo-
bupivacaine systemic toxicity correlates well with plasma
level and safety profile of  dosage regimen is v alidated
through v olunteer to xicity experiments , emplo ying
measuring serum level following intravenous infusion of
levo-bupivacaine.7 Conversely, because serum measurement
facilities are not routinely a vailable at our unit clinical
monitoring was employed for early recognition of toxicity.
Patient was repeatedly and frequently asked (particularly
subsequent to each top-up) about dev elopment of  any
sign of  CNS toxicity, i.e. visual and hearing disturbances,
dysarthria, tingling, peri-oral n umbness, dizziness ,
paraesthesia, light headedness, gross signs of seizure activity,
muscle twitc hing and m uscle rigidity, as it precedes
cardiovascular toxicity.

Although risks associated with administration of  GA in
morbidly obese par turient are w ell recognized 8-10,
quantifying risk of  toxicity associated with exceeding the
manufacture's recommended maxim um dose for lev o-
bupivacaine is not evidently reported in literature. Acute
and most serious adverse effects of levo-bupivacaine usually
occur following inadvertent intravascular or intrathaecal
injection11, and because a higher than recommended dose
has been safely used, we decided to continue topping up
epidural in excess of  recommended maximum dose was
made following balancing the risks of  GA in a morbidly
obese patient and patient's refusal to consent for conversion
to GA.

CONCLUSION

In conclusion, successful management of  unanticipated
prolonged CS under RA in volves direct and clear
communication with patient, her par tner, surgeons and
other team members.  Epidural should regularly be topped-
up, followed by repeated and regular assessment for block
level and local anesthetic to xicity. Patient should be
continuously explained and reassured, intra-operati ve
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discomfort should be treated accordingly and GA should
be offered. Clear documentation par ticularly about GA
offered and patient response, block level and treatment of
discomfort is vital to a void subsequent medicoleg al
problems. Consideration should be gi ven to establish
invasive monitoring, patient and fluid warming, thrombo-
prophylaxis, 12 lead ECG and admission to HDU post-
operatively. Our case demonstrated that e pidural can be
used for unusually prolonged CS in high risk patients for
GA pro vided adequate lev el of  bloc k is maintained
throughout and patient is contin uously reassured.
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INTRODUCTION

The successful operative separation of  conjoined twins
requires detailed preoperative assessment, multidisciplinary
team planning, intensi ve anesthetic manag ement and
exhaustive postoperative care. Conjoined twins are babies
joined together in utero. Incidence of  this anomaly has
been estimated to be 1:25000 to 1:100000 bir ths; with
approximately 60% stillborn and a smaller fraction of pairs
born alive have abnormalities incompatible with life. An
increased incidence has been noted, ranging from 1:14000
to 1:25000 in some Asian countries , e.g. India, Pakistan
and Thailand as well as in Africa, especially East Africa,
Nigeria and South Africa.1-3 The overall survival rate for
conjoined twins is 25%. It is frequently found in females
with a ratio of  3:1. Conjoined twins are classified by the
point of union: thoraco-omphalopagus (32%), thoracopagus
(19%), omphalopagus (10%), parasitic twins (7%) and
craniopagus (3%).4 Craniopagus babies can be joined at
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CASE REPORT

the back of  the head, the front of  the head or the side of
the head. Their skulls are fused but bodies are se parate.
We describe the anesthetic/airway management for surgical
operations in conjoined twins (craniopagus) in our hospital.

CASE REPORT

Anesthesia or sedation may be required for a v ariety of
surgical or in vestigative procedures in conjoint twins .
Diagnostic investigations that are often required include
computer tomography (CT) scan, magnetic resonance
imaging (MRI), cardiac catheterization, echocardiography,
various endoscopic procedures and many plain radiological
studies. In our twins , anesthesia w as not required, so
anesthesiology team w as not in volved at any stag e of
investigations.

Prior to separation, operations for a variety of  pathological
problems may be necessary. In our experience of  this pair
of  babies, examination under anesthesia for identification
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of  complex anatomy of  airway and the insertion of  tissue
expanders was performed. Technique of  induction and
intubation is described as perfor med for se paration of
babies. We evaluated shunt fraction by intravenous atropine
test which did not reflect tachycardia in second baby. Hence,
it was concluded that the blood streams did not mix up at
any level in this pair. The case was discussed with Prof .
Masao from Japan and Dr Joseph Holzki from Germany
and their expert opinions sought.

Anesthesia for separation

All the basic principles of  pediatric anesthesia applied.
From the beginning of  the anesthesia, plans ha ve to be
made to treat each child as a separate individual with her
own anesthetic team and equipment, and not only when
the babies are physically separated. The requirements of

each baby may differ significantly at any stag e of  the
operation. We arranged two teams to handle the procedure.
Our babies as seen in picture (Picture 1) faced in opposite
direction so that when one baby was supine the other baby
had to be in prone position. All team members w ere
instructed in management of  airway during intubation of
first baby. After arrival of  babies in the operating rooms,
individual team members took their responsibilities to care
for monitoring devices, central lines, temperature control
and airway care.

Technique:

Intravenous lines (peripheral and central) were established
and maintained with _ normal saline with dextrose 5%, at
the rate of 4ml/kg/hr. Baseline vital signs were documented.
After preoxygenation, the supine baby were induced with
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ketamine and midazolam followed by succinylcholine. After
achieving apnea, intubation was performed without any
difficulty. Then inj. atracurium was given for controlled
ventilation. In the meantime, prone baby was continuously
monitored for sleep, loss of  reflexes, loss of  breathing,
heart rate and oxygen saturation. After bilateral auscultation
of  the chest, the endotracheal tube (ETT) was fixed. This
baby was turned gently and handed o ver to the second
team with all attac hments. Now intubated baby was in
prone position and the other active baby was supine. Same
anesthesia technique was applied to this baby. Babies were
catheterized for monitoring of urine output. Before handing
over the babies to the surgical team, all gadgets, lines and
monitors were rechecked. Head positioning w as very
important factor and it was managed by special head rings.
Babies remained hemodynamically stable till tw o hours
when one baby went into cardiac arrest which was prone
and neurosurgeon was operating around the superior sagittal
sinus. Inspite of  all efforts baby could not be revived and
was separated in a dead condition. On second bab y, the
surgery continued for six hours, after which he was shifted
to pediatric intensive care unit without extubation and was
put on ventilator. After fifteen days ventilation, the patient
expired due to m ultiorgan failure. During surgery both
babies received whole blood about 500 ml and four units
of  FFP.

DISCUSSION

The first case of  surgical se paration of  conjoined
xiphopagus twins w as re ported in 945AD from
Constantinople, where one of the twins died and the other
survived for 3 da ys.6 The first successful se paration of
xiphopagus twins was performed by Konig in 1689 .The
separation was by tightening  and necrosing the band of
tissue between the twins. The first successful separation
for thoracopagus twins, with at least one twin sur viving,
was performed in 1900, for pygopagus twins in 1912 and
for craniopagus twins in 1952. In 1966, the first separation
of  ischiopagus tetrapus twins, in which both twins survived,
was reported. Anesthetic management for separation of
conjoined twins was first published b y Hall et al. from
Maryland in 19577. During induction of  anesthesia,
induction agents and muscle relaxants given to one twin
may pass to the other, and may result in sedation, airway
obstruction, hypoventilation or apnea in the other twin.

Anesthesia should be induced after it is known that both
twins can be mask-v entilated.8 The greatest hazard to
survival is presence of  anomalies of  the dural v enous
sinuses and these sinuses develop within the layers of  dura,
which may be fused.5

In our case , the first twin died during the se paration
procedure, while multiorgan failure and sepsis led to the
demise of  the second one despite extensive intensive care.
Although the fatal outcome had its impact, the wealth of
experience, which both surgical as well as anesthesia teams
acquired is valueless and we are optimistic that with the
lessons learnt our next surgery of  a similar nature will be
more fruiteful.

CONCLUSION

We conclude that meticulous attention to detail, monitoring
and vigilance are essential in this sor t of  major surgery.
Preoperative meetings to collate information, coordinate
proceedings, formulate an agenda and develop a plan of
action are vital. Close cooperation and comm unication
with all members of  the multidisciplinary team is the key
to successful manag ement of  conjoined twins .
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INTRODUCTION

Molar pregnancy occurs in one in 1945 pregnancies
worldwide1 and more commonly in Asian countries.2 The
incidence in India is one in 400 pregnancies.3 Of  the molar
pregnancies 80% are uncomplicated and follo w an
unremarkable course. However, 20% are associated with
severe perioperati ve complications that ma y lead to
morbidity and mor tality in otherwise health y women.
Anemia, hyperthyroidism and acute cardiopulmonar y
distress are significant complications of  complete molar
pregnancy.4,5 Acute cardiopulmonar y distress and adult
respiratory distress syndrome (ARDS) have been reported
after evacuation of  mole in 27% of  cases5 and some
fatalities have been described.6,7
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ABSTRACT

Cardiopulmonary dysfunction has been observed after the removal of  benign hydatidiform mole which can
lead to substantial morbidity and mortality. We report a 20 year old woman who came to casualty with a gush
of  per vaginal bleeding; associated findings were hypotension, anemia and tachypnoea. Evacuation of  the
mole was done under general anesthesia as an emergency procedure. Immediately after evacuation she developed
acute massive pulmonary edema that progressed to adult respiratory distress syndrome. In spite of  extensive
peri-operative management in the form of  vasopressors and ventilatory support, mortality occurred after 12
hours post operatively.
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CASE REPORT

We present a case of 20 year old primigravida who developed
acute pulmonary edema after ev acuation of  mole and
inspite of  ventilatory support and aggressive perioperative
management, succumbed to her disease. The critical nature
of  complications associated with a molar pregnancy, the
medical and anesthetic inter ventions required for the
treatment are also discussed.

CASE REPORT

A 20 year old, 40 kg primigravida at 16 weeks of  gestation
came to medical casualty of  our hospital with a complaint
of  vaginal bleeding. Sonography revealed complete molar
pregnancy, so she w as shifted to emerg ency operation
theater for suction evacuation of  mole. She expelled big
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clots in the casualty. Her past history was unremarkable.
She was irritable, afebrile and pale with a feeble radial pulse
of  150 per minute and blood pressure of  80/50 mmHg.
SpO2 was not recordable. ECG on the monitor was normal.
She had tac hypnoea, with a respirator y rate of  28 per
minute and had mild pedal edema. Chest auscultation
revealed normal heart sounds and no added sounds in the
lung fields. She belonged to a rural background, with poor
socioeconomic status and had no antenatal visits. The only
investigation available to us was a hemoglobin of  5 gm/dl
and ultrasonography report. She was not fasting and had
tea and biscuits two hours before. High risk consent was
obtained from the patient and the attendants for emergency
evacuation of  the mole under anesthesia. Two IV canulae
of  18 G were passed in the operation theatre and samples
for blood grouping and cross matching were sent to the
laboratory. Two units of  whole blood, 1000 ml of Ringer's
lactate and 500 ml of hydroxyethyl starch 6% were infused.
As pre-induction, the patient w as administered
glycopyrrolate 0.2 mg, fentanyl 100 mcg, metoclopramide
10 mg, ondansetron 4 mg, midazolam 1 mg, hydrocortisone
100 mg and dexamethasone 8 mg . Vasopressor support
with dopamine 10 mcg/kg/min and noradrenaline 5
mcg/kg/min was started to be titrated to her hemodynamic
status. After preoxygenation, rapid sequence induction was
done with 60 mg k etamine and 50 mg succinylc holine,
followed by intubation and ventilation started with 100%
oxygen. Infusion of 15 units of oxytocin was started during
the evacuation procedure. Evacuation was completed in
15 minutes. Intraoperative blood loss was limited to 500
ml. Pulse rate remained high (170/min), systolic blood
pressure was still low at 80 mmHg and SpO2 was still not
recordable ex cept inter mittent readings of  85-90%.
Meanwhile, spontaneous respiratory efforts returned; patient
regained consciousness , star ted limb mo vements.
Endotracheal suctioning was done, which initially showed
clear secretions, that were  soon followed by extensive pink
froth secretions started coming out of  the tracheal tube
and extensive crepts were auscultated over both the lung
fields. The condition was diagnosed as noncardiog enic
pulmonary edema. P atient was placed in propped up
position, catheterized and inj. furosemide 20 mg w as
administered. Vecuronium 4mg was administered to induce
muscle relaxation and inter mittent positi ve pressure

ventilation was started. Patient was shifted to ICU and
electively ventilated with Medivent® ventilator in CMV
mode; tidal volume being set at 400 ml, respiratory rate of
15 per min ute, a PEEP of  5 mmHg and FiO 2 of  1.0.
Bedside chest X-Ray revealed bilateral fluffy opacities with
normal cardiac silhouette. Results of  investigations in the
ICU revealed a hemoglobin concentration of  4.0 gm/dl;
blood counts, coagulation profile, renal and liver function
tests were in the normal range. Packed RBC transfusion
was started in the ICU through a central venous catheter.
Arterial blood gas analysis showed a low PaO2 of  40 mm
Hg, PaCO2 of  44 mm Hg, SaO2 70%, HCO3 value of  21
mEq, BE of  -2 and a pH of  7.36. She w as unable to
maintain SpO2 even at a FiO2 of  1.0 and ventilatory support
on CMV mode. Vasopressor support was continued but
the blood pressure contin ued to fall and the patient's
condition worsened. In spite of  extensive resuscitative
efforts tried by a multispecialty team of doctors, the patient
died after 12 hours of  evacuation of  the mole.

DISCUSSION

Molar pregnancies dev elop as a result of  abnor mal
fertilization and are categorized as complete or partial. In
a complete molar pregnancy the placenta becomes
edematous secondar y to g rossly enlarg ed h ydropic
degeneration of  the chorionic villi and the fetus fails to
develop. Cord and amniotic membranes are absent. Patients
of  molar pregnancy ha ve high ser um levels of  Human
Chorionic Gonadotropin (HCG) and a larger than expected
uterus size for the g estational ag e.8 T he obstetric
management requires therapeutic ter mination of  the
pregnancy involving complete evacuation of  the uterine
contents. The critical nature of the associated complications
requires advanced perioperative anesthetic management.4

A large number of  the complications are associated with
molar pregnancy, which include acute cardiopulmonar y
distress, hyperthyroidism with thyroid storm, severe anemia,
hemorrhage, trophoblastic embolisation, DIC and
pregnancy induced hypertension etc.4,5 Acute anemia and
hemorrhage leading to h ypovolemic shock and acute
pulmonary edema were seen in the present case and proved
to be lethal.

Case Report



ANAESTH, PAIN & INTENSIVE CARE; VOL 15(2) JUL-SEPT 2011116

Acute cardiopulmonary distress has been observed after
evacuation of  molar pregnancy in 27% of  the cases and
more so in patients with uterine size of 16 weeks or greater.
Symptoms usually dev elop within 4-12 hours after
evacuation of  the uter us and are mark ed with cough,
tachycardia, tachypnoea, hypoxemia, diffuse rales and
bilateral pulmonary infiltrates on a c hest radiograph.5,9

Variable amounts of  trophoblastic cells enter the venous
circulation and this embolisation is responsible for the
cardiopulmonary crisis in more than 50% of  cases .7
Symptoms may vary in sev erity, with some requiring
mechanical ventilation, vasopressor support and in the
most severe cases, massive trophoblastic embolism may
lead to death4,7,6 as seen in this case.

Hyperthyroidism in these patients is thought to occur as
a manifestation of  excessive levels of  circulating HCG or
from a thyrotropin like substance released from the mole.
The resultant thyroid storm may lead to high output cardiac
failure2,6,10. HCG and thyroid hormones were not estimated
in our case . Elevated levels of  these might ha ve been
contributory in the dev elopment of  pulmonary edema.
Anemia in these patients is secondar y to chronic occult
bleeding from multiple hemorrhagic areas throughout the
placenta and massive blood loss during surgery,11 as was
seen in our case . Transfusion related acute lung injur y,
although rare, is another possible cause of cardiopulmonary
distress, which manifests within 6 hours of  transfusion
and is marked by noncardiogenic edema, but this possibility
is ruled out in the present case as ARDS developed in this
patient prior to institution of  blood transfusion. During
surgery only 1000 ml of  Ringer's lactate and 500 ml of
hydroxyethyl starc h w as gi ven. T his ex cludes the
contributory role of  fluid overload in the development of
pulmonary edema.

It may be stressed that the comm unication between the
anesthesiologist and the obstetrician should begin soon
after the diagnosis of molar pregnancy has been established
to provide adequate time for a comprehensive preoperative
workup and baseline laboratory tests including coagulation
studies, electrolytes, CBC with platelets, thyroid function
tests and baseline c hest radiog raph. ABG analysis is
recommended to demonstrate signs and symptoms of

pulmonary edema preoperatively. Because of  the potential
blood loss, adequate intravenous access and immediate
availability of  blood products should be established before
induction. A review of  literature about the anesthetic
techniques for evacuation of  hydatidiform mole suggests
general anesthesia with endotrac heal intubation as the
technique of  c hoice because of  the potential for
development of  acute intraoperati ve hemor rhage and
possible need of  v entilatory suppor t if  acute
cardiopulmonary distress develops.4 Use of  an oxytocin
infusion before or during uterine evacuation is suggested
as a mechanism for avoiding trophoblastic embolism and
to control hemorrhage.4 On the contrar y some authors
counter this and are of  the view that if  used before
evacuation, it may increase the risk of  acute pulmonary
insufficiency.3 We could not carry out baseline investigations
except hemoglobin and USG since the patient was bleeding
and was in respiratory distress which necessitated her being
taken up for emergency surgery. Since the patient came to
the hospital from a remote village with continued vaginal
bleeding, it may have led to trophoblastic embolisation
resulting in tachypnoea and hypoxemia.

CONCLUSION

We conclude that evacuation of  molar pregnancy can be
associated with acute cardiopulmonary distress in the form
of  shock and pulmonary edema (ARDS) that may be fatal,
inspite of  aggressive blood replacement, vasopressor use
and ventilatory support. Thus a detailed preanesthesia
workup, preoperative optimization, careful anesthetic
management and liberal arrangement of  blood transfusion
products are necessary for any case of  molar pregnancy
to maximize the outcome.
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Tools :

2-PaT Plot : Graphical Representation of Trials

This software allows the researchers to draw a graphical schema of the trials. For
more information please follow the link; : http://www.cebm.net/index.aspx?o=4200

Tutorial :

The US non-prof it, Research Advocacy Network has published a simple tut orial
primer on understanding the design of clinical trials which many might f ind useful:

The tutorial is entitled 'Understanding Clinical Trial Design; and is available at the
following web address:



ANAESTH, PAIN & INTENSIVE CARE; VOL 15(2) JUL-SEPT 2011118

INTODUCTION

During nasal surgery vasoconstrictors have been used as
hemostatic agents. Currently adrenaline (e pinephrine),
noradrenaline (norepinephrine), phenylephrine, vasopressin
or oxymetazoline are being used b y ENT surgeons  for
vasoconstriction1 of  the nasal mucosa . Most commonly
adrenaline is used with lignocaine to pro vide bloodless
surgical  field and to prolong the action of local anesthetics,

Acute massive pulmonary edema and myocardial
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ABSTRACT

We present a case report of  13 years old male child undergoing septorhinoplasty under general anesthesia,
who developed acute massive pulmonary edema following intranasal infiltration of  330 micrograms of  inj.
adrenaline by the ENT surgeon. Echocardiography showed local wall hypokinesia with ejection fraction (EF)
reduced to 20% and raised  troponin-T levels (10 times of  normal) suggesting it was adrenaline induced acute
myocardial infarction and subsequent cardiog enic pulmonary edema. The surgery was postponed and the
patient was successfully treated in ICU with positive pressure ventilation, frusemide and ionotropic support.
His EF returned to 50% at 5hr and to 70% at 10 hr; and he was extubated after 14 hours and discharged after
5 days.

Key Words: Cardiogenic pulmonary edema; Acute myocardial infarction; Adrenaline; APE (adrenaline induced
Pulmonary edema).
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CASE REPORT

but its use may produce complications due to its ag onist
action on both alpha and beta receptors. Adverse reactions
of  adrenaline can rang e from agitation, restlessness ,
headache, tachycardia & h ypertension leading to life
threatening myocardial ischemia, ventricular arrhythmia,
cerebral haemorrhage and pulmonary edema.2 Adrenaline
induced acute cardiovascular crisis in the form of myocardial
infarction,3 ventricular tachycardia4,5 and pulmonary edema5
have been re ported  in adults and c hildren6. Data are
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unavailable for the total dose of  use of  this drug by ENT
surgeons.

We present the case of  a 13 years old male, ASA-I, child
undergoing electi ve se ptorhinoplasty under g eneral
anaesthesia, who dev eloped acute massi ve pulmonar y
edema and myocardial infarction after intranasal infiltration
of  lignocaine with adrenaline b y the ENT surg eon.

CASE REPORT

A 13-year -old, 30 kg bo y w as sc heduled for electi ve
septorhinoplasty under general anaesthesia. Pre anaesthetic
examination w as unremarkable . After taking written
informed consent from parents; peripheral line was secured
and Ringer lactate infusion started. His noninvasive blood
pressure (NIBP) was 120/80mmHg , heart rate 110/min
and SpO 2 to be 99% with nor mal rhythm on cardiac
monitor. Patient was premedicated with glycopyr rolate
0.1mg, ondansetron 2mg and tramadol 60mg. Anesthesia
was induced with thiopentone 150mg and succinylcholine
50mg, the trachea was intubated with a Portex™ cuffed
endotracheal (ET) tube, size 6 mm I.D. and oropharyngeal
packing was done. Anesthesia was maintained with 50:50
N2O and O2, atracurium(15mg), propofol infusion (50-
100 mcg/kg/min) and inter mittent positi ve pressure
ventilation (IPPV) through a Bain's circuit. T he ENT
surgeon infiltrated nasal mucosa with adrenaline injection
in the nose in order to achieve a bloodless surgical field.
For this pur pose, one ampoule of  adrenaline (1 ml of
1:1000 = 1mg) was added to 30 ml normal saline in bowl
(33.33 mcg/ml). A total of  10 ml of  this solution (330
mcg) was used. Immediately after injection heart rate (HR)
raised to 170/min. After a few minutes increased resistance
to ventilation was noticed, SpO2 decreased to 78% and
pink frothy secretions started filling the ETT. BP decreased
to 80/50, HR rose to 180/min and SpO2 fell to 90%. Chest
was full of  bilateral cre pts and massi ve pink froth y
pulmonary secretions filled the Bain's circuit inspite of
repeated suctioning through the endotracheal tube. N2O

was switched off  and the patient ventilated with 100% O2.
Patient was propped up, IV infusion was stopped, urinary
bladder was catheterized, frusemide 20 mg, dexamethasone
8 mg, hydrocortisone 100 mg were given. Cardiologist was
called and ec hocardiography was done in OR. whic h
revealed local wall hypokinesia and an ejection fraction
(EF) of  20%; however, all heart valves were normal, and
no associated cong enital cardiac anomaly w as seen.
Diagnosis of  cardiogenic pulmonary edema was made.
Digoxin 0.5 mg and dopamine infusion 7 mcg/kg/min
was started to maintain systolic blood pressure (S.B.P.) >
90 mmHg. The surgery was postponed, the patient w as
shifted to cardiac ICU and electively ventilated with 100%
of  O¬2 in assist control mode, with tidal volume(TV) 300
ml, respiratory rate(RR) 15/min, and positive end expiratory
pressure (PEEP) 5 cm H2O, on Puritan Benett® ventilator.
Inj. vecuronium and midazolam were administered during
ventilation. Blood sample was sent for haemogram, complete
Blood count (CBC), liver enzymes, urea, creatinine, sugar,
electrolytes and troponin-T.  Ar terial blood g as (ABG)
analysis could not be done as ABG mac hine of  hospital
was not in working condition at that time.  After 1 hour,
SBP was maintained to 100 mmHg, dopamine infusion
was switched over to dobutamine 5 mcg/kg/min, SpO 2

was 98% and heart rate (HR) 130/min. FiO2 was reduced
to 60%. After 5 hours,  a repeat echocardiography showed
EF of  50%, which rose to 70% at 10 hours. After 12 hours
ventilation, midazolam and vecuronium were stopped, and
the patient w as weaned off  ventilator over 2 hours of
synchronized intermittent mandatory ventilation(SIMV)
and bilevel positive airway pressure(BiPAP) ventilation.
Neostigmine 2 mg and glycopyrrolate 0.4 mg were given
for reversing the residual neuromuscular blockade. Patient
was extubated at 14 hours . Blood investigation reports
came normal except troponin-T, which was 0.1 ng/ml (10
times of  normal value; normal value=0.01 ng/ml, >0.03
ng/ml is diagnostic of  myocardial infarction). He w as
observed for 48 hours and discharged uneventfully after
5 days.

Case Report
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DISCUSSION

Nasal surgery is always associated with bleeding and to
establish a bloodless surgical field, v asoconstrictors like
adrenaline are instilled into the nasal cavity in  the form of
nasal drops, pledgets or submucosal infiltration.1  Lidocaine
2% solution containing adrenaline in a concentration of
1:200,000 or 1:00,000 (0.001%) is usually used for infiltration
to provide local anesthesia and vasoconstricton.7 In surgeries
conducted under general anesthesia, surgeons sometimes
use adrenaline diluted in saline for infiltration to provide
vasoconstriction as there is no need of  local analg esia.

Adrenaline acts on both alpha and beta adrenergic receptors
of  tissues inner vated by sympathetic ner ves. and  ma y
cause adverse reactions, e.g. fear, anxiety, restlessness,
irritability, headache, nausea, vomiting, urinary retention,
hypertension, palpitation, tachycardia, angina and cardiac
arrhythmias. Severe hypertension leading to cerebral
hemorrhage, pulmonary edema, myocardial infarction and
ventricular fibrillation ma y cause death8. Usual
recommendation for safe dosag e of  adrenaline sug gest
that doses of  adrenaline should not exceed 3 mcg/kg for
healthy patients.9 In the present case, 330 mcg adrenaline
was infiltrated intranasally that far ex ceeded the
recommended dose limit and caused toxic side effects. ²1
effect of  adrenaline causes tac hycardia; excess _ effect
causes coronary spasm, marked vasoconstriction leading
to pulmonary hypertension and disr uption of  alveolar
capillary membrane and massive pulmonary edema.10 In
our patient, pulmonary edema and coronar y spasm also
contributed to decreased O2 supply, thus supply-demand
ratio of  myocardium got disturbed resulting in myocardial
ischemic insult as evidenced by raised troponin-T,  local
wall hypokinesia and a reduced ejection fraction. There are
case reports in the literature where fatal complication due
to systemic absorption of  locally administered or injected
adrenaline given to reduce bleeding has resulted in significant
mortality.9  Submucosal intranasal application of epinephrine
soaked pledg ets under g eneral anesthesia produced

ventricular tachycardia, pulmonary edema, cardiog enic
shock, that was successfully treated by supportive therapy
as in our case.5

Adrenaline induced pulmonary edema was first reported
in 1971, where two healthy male patients undergoing elective
surgery dev eloped pulmonar y edema follo wing the
inadvertent injection of  large doses of  adrenaline. Both
patients showed an immediate and dramatic response to
treatment with chlorpromazine.11 Similarly a 27-year-old
male; who was drug  addict, developed pulmonary edema
and severe metabolic acidosis follo wing accidental IV
injection of  eye drops containing 20 mg adrenaline ,
responding well to symptomatic treatment.12 In another
case report, an emergency doctor injected 1 mg of undiluted
adrenaline in place of  morphine by mistake, the patient
immediately collapsed and pulmonary edema developed.
He was treated successfully with frusemide, nitroglycerine
and morphine.8

Acute cardiovascular crisis with hypertension, tachycardia,
pulmonary edema and cardiac arrest occurred with clinical
volume of subcutaneous infiltration of 1:200,000 adrenaline
in 2% lidocaine.13,14 Similarly during adenotonsillectomy
local adrenaline infiltration caused pulmonary edema and
intracranial hemorrhage with bulbar paralysis.4 Intranasal
adrenaline induced ventricular tachycardia in endoscopic
sinus surgery4 and adrenaline induced myocardial infarction
in patients having normal coronary arteries has also been
reported.3

Experimental studies on dogs have proved that IV adrenaline
produces acute pulmonary edema.15 A series of experiments
in rats sho wed that adrenaline , noradrenaline and
methoxamine induce acute pulmonary edema (APE) but
not isoproterenol; so they ex clusively connected APE
production to alpha adrenergic action of  these ag ents;
phenoxybenzamine was found to have protective effect.16

In contrast  another experimental study in mice
demonstrated that _ bloc kade did not sho w significant

Pulmonary edema and AMI with adrenaline in septorhinoplasty
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effect on APE, whereas, beta blockade prevented APE in
mice so they concluded that beta adrenergic receptors seem
to have a role in production of  APE in mice.17

Because of  the rapid onset and short duration of adrenaline
action, sev ere to xic reaction due to the accidental
administration of  an overdose or to hypersensitivity should
be treated with an immediate IV injection of a quick-acting
alpha-adrenergic blocking agents, such as 5-10 mg of
phentolamine or phenoxybenzamine 20 mg; followed by
a beta blocking agent such as 2.5-5 mg propranolol. Amyl
nitrite, glyceryl trinitrate, chlorpromazine, tolazoline and
trimetaphan have also been used as alter natives in an
emergency.2,13

In present case , we did not gi ve alpha or beta bloc kers
since patient developed hypotension immediately after
pulmonary edema due to myocardial ischemic insult, that
needed dopamine support switched over to dobutamine
later on. Dobutamine has ²1 and ²2 action to pro vide
inotropic and vasodilator effect respectively. 

We suggest that diluted lidocaine 2% solution containing
adrenaline should be used for v asoconstriction. Since
lidocaine provides a safeguard against adrenaline induced
ventricular ar rhythmias and also limits the dose of
adrenaline. By minimizing the concentration of adrenaline,
effects of  accidental intravascular injection or rapid systemic
absorption can be attenuated.4 In head and neck surgery
adrenaline in concentration of  1:200,000 or 1:400,000 is
recommended for optimal hemostasis.18 Clinical evidence
suggests that increasing the concentration bey ond 5
mcg/ml(1:200,000) does not result in a strong er
vasoconstrictor effect but may increase toxic circulatory
effects.7 Alter natively nasal decong estants suc h as
oxymetazoline, a selective ±1 agonist, can be used .  It has
been suggested that each hospital should form an advisory
committee for adrenaline and local vasoconstrictor use to
monitor dosing of  these drugs, the resulting rhythm and
blood pressure disturbances.5

We conclude that adrenaline can produce acute pulmonary

edema and myocardial infarction if  given in overdose. Early

diagnosis and prompt suppor tive management can save

the patient's life.

REFERENCES

1. Sarmento Jr, Krishnamurti Matos de Araujo, Tomita Shiro,

Kos Arthur Octavio De Avila. Topical use of  adrenaline in

different concentrations for endoscopic sinus surgery. Revista

Brasileira de Otor rinolaringologia 2009;75:280-9.

2. Martindale. Drugs for cardiovascular system. In: Sweetman

SC, Blake PS, editors. The Complete Drug Reference 36th

edition. London UK:  Pharmaceutical Press 2009. pp.1203-

1206.

3. Ferry DR, Henr y RL, K ern MJ. Epine phrine induced

myocardial infarction in a patient with angiog raphically

normal coronar y ar teries. American  Hear t J ournal

1986;111:1193-5.

4. Hema HA, K ulkarni A, Ranjan RK, Ambreesha M.

Ventricular tachycardia due to intranasal adrenaline in nasal

surgery - a case re port. Ind J Anaesth 2008;52:199-201.

5. Kulkarni VR, Shinde S, Kelkar V. Cardiogenic shock following

dacryocystorhinostomy - an alarming experience. The Indian

Anesthetist's forum 2011 Jan [cited 2011 April 1]; 2 [about

6 p .]. A vailabale from: hptt://www .theiaforum.org.

6. Wanamaker HH, Arandia HY, Wanamaker HH. Epinephrine

hypersenstitivity induced cardiovascular crisis in otologic

syrgery. Otolar yngol Head Nec k Surg 1995;111:841-4.

7. Wodorf  NM, Pastore PN. Extreme epinephrine sensitivity

with general anesthesia. Arch Otolaryngol  Head Neck Surg

1972;96:272-7.

8. Westfall TC , W estfall DP. Adrenergic ag onists and

antagonists.In: Laurence LB, editor. Goodman and Gilman's

The Phar macological Basis of  T herapeutics. 11th

edition.USA: Mc Graw Hill 2006.pp.243-7.

Case Report



ANAESTH, PAIN & INTENSIVE CARE; VOL 15(2) JUL-SEPT 2011122

9. David SJ, Hamstra J, Amin M. Cardiogenic shock following

nasal septoplasty: a case report and review of  the literature.

Canadian jour nal of  aneshesia 2008;55:376-9.

10. Morgan GE, Mikhail MS, Murray MJ, editors. Critical Care.

In: Clinical Anaesthesiolog y 4th edition. New y ork: Mc-

Graw hill 2009.pp.1041.

11. Ersoz N and Finestone SC. Adrenaline-induced pulmonary

oedema and its treatment. British Journal of  Anaesthesia

1971; 43:709-712.

12. Vestergaard L. Pulmonary edema after intravenous injection

of  eyedrops containing adrenaline . Ugeskrift for Laeg er

1993;155:3776-7.

13. Bae JY, Woo CH, Kim SH, Kwak IS, Mun SH, Kim KM.

Cardiovascular crisis after small dose local infiltration of

epinephrine in patient with asymptomatic subarac hnoid

hemorrhage : a case re port. K orean J Anesthesiol

2010;59(suppl):S53-S57.

14. Chang YJ, Min SK, Y oo JY, Kim JY. Acute pulmonar y

edema after local infiltration of  e pinephrine during

mastoidectomy - a case re port.  K orean J Anesthesiol

2009;56:462-5.

15. Cheng CPK, Cheng KK and Wang JCC. Adrenaline-induced

acute massi ve pulmonar y oedema in the dog . Br J

Pharmacology 1973; 49:728-730.

16. Shigei T, Sakuma A Enomoto T. Pulmonary oedema induced

by adrenaline and related amines in rats and its modification

by v arious pretreatments . T he J apanese J ournal of

Pharmacology 1967; 17:591-602.

17. Jayachandran C, Murty P. Effect of  adrenergic blockade on

adrenaline induced pulmonary edema in mice. Indian Journal

of  Pharmacology 1975; 7:5-11.

18. Brown RS, Rhodus NL. Epinephrine and local anesthesia

revisited. Oral Surg, Oral Med, Oral Pathol, oral Radiol and

Endod 2005;100:401-8.

Pulmonary edema and AMI with adrenaline in septorhinoplasty

A HIGH-CONCENTRATION CAPSAICIN PATCH, FOR THE
TREATMENT OF POSTHERPETIC NEURALGIA (PHN)

PHN occurs in about 8-19% of patients with herpes zoster, although the likelihood
of developing PHN af ter shingles increases with age. Although low-concentration
capsaicin creams (0.025 and 0.075%) have demonstrated favorable results in clinical
trials, these agents must be applied multiple times daily, cause burning pain each
time they are applied during the early phase of treatment, and provide only modest
pain relief. To counteract these limitations, while retaining the benefits of capsaicin
therapy, NGX-4010 has been developed. NGX-4010 is a high concentration capsaicin
dermal patch (capsaicin, 8%) that delivers a therapeutic dose of capsaicin during
a single 60-minute application. Full version of the article is available at;
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INTRODUCTION

Patient' safety is a major responsibility of  the
anesthesiologists. We report a case of  sudden onset of  an
unfamiliar, continuous sound in the operating room during
an elective surgical procedure , discovered to be due to
leakage of  nitrous oxide from flexible hose pipeline of  the
anesthesia machine.  Sudden leakage of  gases may result
in a panic in the operating room or ma y be disastrous in
case of  fire. It may also result in delivery of  hypoxic mixture
to the patient. In our case, possible cause of  leakage might
be weakening of  the hose pipeline beyond its average life.
The search of  literature did not yield any reliable source
quoting their useful life span or any guidelines about their
regular replacement after certain period. Routine checking
of  these pipelines is not a part of  daily anesthesia machine
check protocols. This report highlights the importance of
routine checking of  whole length of  flexible hose pipeline
of  the anesthesia machine to avoid any catastrophic incident
and emphasizes the need to improve our vigilance protocols
and safety measures in the operating room.   It also suggests
the manufacturers to print an expir y date on the hose
pipeline.
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ABSTRACT

We report a case of  sudden onset of  an unfamiliar, continuous sound in the operating room during an elective
surgical procedure, which was found to be due to leakage of  nitrous oxide from a hole in the ballooned up
part of  the flexible hose pipeline of  the anesthesia machine. A slowly leaking hose pipe may be hazardous
to the safety of  patients as well as staff; a sudden burst of  a hose pipe can result in confusion among the busy
staff. A need to have guidelines regarding routine checking of  hose pipes and printing date of expiry indicating
life span of  these pipes is stressed.
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CASE REPORT

A 45 years old adult male was undergoing elective functional
endoscopic sinus surgery (FESS) under general anesthesia.
Neuromuscular block was maintained with cisatracurium
and intravenous fentanyl was administered for analgesia.
After about 45 minutes of  start of  anesthesia we heard an
unusual continuous sound in the operating room. T he
sound was whistling in nature and of  low grade intensity.
We checked our anesthesia machine alarms and found that
none of  these was active. We informed the surgeon and
the circulating nurse to find out the source of  the sound
and they also declared that it w as not from any of  their
instrument.  On thorough search we found that its source
was situated behind the anesthesia machine. We checked
the central supply f lexible hose pipeline connecting
anesthesia machine to wall outlet of  the central supply and
found that there was an aneurismal dilatation of a segment
of  hose pipeline of  nitrous oxide. This dilatation was of
the size about 40 x 25 mm (figure 1). On close examination
of  the affected part, we found a small hole on the dilated
part (shown as black arrow in figure 1) responsible for
leakage of  nitrous oxide. The anesthesia machine could
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not be functional during change of  hose pipe. Hence, we
decided to change anesthesia machine and disconnected
our patient from it suppor ting ventilation with Ambu™
bag. To avoid awareness, we administered an additional
100 mg of  propofol and 50 micrograms of  inj fentanyl. A
reserve machine was shifted to the operating room and
the patient was connected to it with the same ventilatory
parameters. The surgeon was asked to resume the surgery.
The remaining course of  anesthesia and surg ery were
uneventful. On establishment of  adequate breathing the
trachea of  the patient was extubated and patient was shifted
to post anesthesia care unit (PACU). After 40 minutes of
stay in PACU, the patient was shifted to the ward with full
recovery. Later on all gas pipes were checked by the technical
staff  and the suspected ones replaced.

DISCUSSION

Flexible hose pipelines connect anesthesia mac hines to
central supply outlet, and are of  vital impor tance. This
case report highlights the significance of  routine checking
of  flexible hose pipelines of the anesthesia delivery system
that has not been probably gi ven proper impor tance in
daily checkup protocols .  W e are unable to find any
recommendation or guidelines reg arding this routine
checking before start of  anesthesia or after any specified
period. According to the recommendations of  most of
the leading anesthesia societies,1,3 controlling authorities4,5

and the manufacturers of anesthesia machine,6 it is expected
from anesthetist to check that pipeline hoses are connected
and pipeline pressure g auges read about 50 PSI. T he
recommendations to check the whole length of the flexible
hose pipeline is lac king.  Leak from suc h holes in the
flexible hose pipeline may result in waste of  gases, operation

room pollution, fire hazard, 7-9 health hazards 10,11 and
impaired performance of  personnel exposed.12-15 Abrupt
bursting of  the pipe or leakage may result in panic in the
operating room and jeopardize patient's safety.16 On the
patient's end, if  hose pipeline is for o xygen, it may well
result in delivery of  hypoxic mixture,17,18 and if  it happens
with nitrous oxide, it can result in inadequate de pth of
anesthesia or awareness. The situation may be even worse
if  it happens during a surgical procedure , especially in
emergency cases or in the presence of  relatively less
experienced anesthesiologist.19,20 In our opinion, possible
cause of  the aneurismal dilatation is due to weakening of
the w all of  f lexible pipelines . It might be due to a
manufacturing defect or prolonged use beyond its useful
life span.  Other possible causes may be exposure to very
high pressure or exposure to ex cessive temperature .

On search of  literature we did not find any source about
the average life of  the hosepipe or how frequently these
flexible hose pipeline should be replaced. It is astonishing
to find that these f lexible pipelines, used as a par t of
anesthesia machine for delivering vital gases, don't have
either expiry date or any recommendation reg arding its
replacement after a specified period.  T he life of  these
pipelines may be different for different manufacturers and
as a safety precaution; we suggest that every manufacturer
of  the flexible hose pipeline should establish a “Date of
expiry” of  their product. Additionally, such information
should be boldly printed on the f lexible hose pipeline at
the distance not more than one meter so that no length of
the f lexible hose pipeline should miss this impor tant
information. Furthermore, in the absence of  any clear
instruction b y the regulator y authorities , it is the
responsibility of  the manufacturers of  the pipelines to
consider this safety factor . We suggest FDA and other
regulatory authorities to look into this matter and improve
their recommendations of  checking anesthesia machine.
As a safety measure , w e also sug gest our anesthesia
colleagues to make their own protocol of  checkup and/or
replacement of  suc h items after a specified period.

CONCLUSION

Leakage from gas hose pipes is a serious matter as it can
be hazardous to the safety of  the patient as w ell as the
staff, and a sudden burst of  weak pipe may create panic
among the staff. Hence guidelines on routine checking of
hose pipes and ascertain and labeling with expiry dates is
stressed to enable periodic re placement of  the pipes .Fig 1: A hole in ballooned hose pipe (black arrow)
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INTRODUCTION

Nonpharmacological interventions for chronic pain are
commonly used in clinical practice , even though some
practitioners may not recognize them as true interventions.
Establishing reliable evidence of effecacy and effectiveness
can be challenging in terms of  the design or interpretation
of  studies of  nonpharmacological interventions. This issue
of  Pain: Clinical Updates will describe some of  the more
important and unique methodological issues pertaining to
clinical trials of  nonphar macological inter ventions.

NONPHARMACOLOGICAL
INTERVENTIONS IN PRACTICE

A useful starting point is to define terms. An intervention
is defined as “coming between” or “the act of intervening,”
and “nonpharmacological” means any approach that is not
pharmacological. It is always harder to define (and therefore
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understand) what something is not rather than what it is.
These definitions sug gest that w e are examining some
action or behavior that is not drug based and that “comes
between” the pathophysiological mechanism of  the chronic
pain and the patient’s perception of  that pain. According
to this conce pt, examples of  nonphar macological
interventions are broad ranging and can be loosely grouped
as oriented toward physical, psychological, or clinical process
aspects of  care (Table 1). However, the table is not an
exhaustive list of  every type of  intervention. There may
also be sociological or cultural influences; pharmacological
interventions are usually associated with physicians, whereas
nonpharmacological interventions are usually associated
with n ursing practice or other nonph ysicians
(physiotherapists, psychologists, chiropractors, etc.).2 This
division (real or perceived) seems unhelpful, expecially if
it results in nonphar macological inter ventions being
perceived as less v aluable or less effecti ve than
pharmacological approaches. T he paradox is that the
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opposite can be true, especially in chronic noncancer pain
contexts.

Studies of  Nonpharmacological Interventions in
Chronic Pain

Even though clinical trials of  nonphar macological
interventions are easily found in the literature , these
interventions can be overshadowed by pharmacological
interventions in management pathways for patients with
chronic pain. Health care professionals who manage chronic
pain patients, and those in under-or postgraduate training
programs, usually describe their approach to chronic pain
as being based on the World Health Organization’s analgesic
ladder.3 There tends to be less ac knowledgment of  the
importance of  evidence-based nonphar macological
interventions and less understanding of how to consciously
include them in routine practice.

For example, existing literature on cancer pain sug gests
that “clinical process” (T able 1) has therapeutic v alue.

guidelines for cancer pain results in significant benefits in
pain intensity compared to control groups.8,9 Overcoming
physician barriers is important,10 and these barriers relate
not only to technical aspect (inadequate prescription) but
also to the contest of  the  interaction with patients.11  It
seems likely (although specific evidence is needed) that
many such simple interventions could benefit all types of
chronic pain.

MECHANISMS OF  ACTION

Pharmacological versus Nonpharmacological
Interventions

Drug-based or pharmacological interventions usually have
a precise and w ell-defined mechanism of  action that is
derived from a detailed kno wledge of  a par ticular
pathophysiological mechanism involved in pain transmission
and drug pharmacology. In other words, the drug is designed
to intervene at aspecific point in this mechanism. Examples
include inhibiting an enzyme or acting as an ag onist or
antagonist at a specific receptor site.  In clinical trials, drug-
based inter ventions are usually gi ven in a contin uous
application over several days or weeks. This approach is
analogous to a rif le continuously firing precisely aimed
bullets at a clear target, as shown in Fig. 1a. 

TABLE 1: Examples of  nonpharmacological interventions used
in chronic pain management

Category Examples

Physical Acupuncture
TENS (transcutaneous electrical nerve
stimulation)
Healing touch and massage
Occupational therapy
Music and art therapy

Psychological Hypnosis
Relaxation
Cognitive-behavioral therapy

Clinical process Pain assessment
Physician advice and communication
about pain
Education (patient, professional, family carers)

Patient satisfaction with pain management is significantly
associated with a physician stating the importance of  pain
management, and with receiving instructions for managing
pain at home , managing side effects , and alla ying fears
about addiction.4,5 Presenting an assessment of  pain to
physicians prior to consultation, which is then used within
discussions, significantly improves pain outcomes6 and
quality of  life for patients .7 Use of  specific prescribing

In contrast, nonphar macological interventions differ in
two important respects. First, the mechanism of  action is
not fully understood (if  at all) for many of  these
interventions. For example, it is not established whether
acupuncture or massag e affects soem ph ysiological
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mechanism (in either the peripheral or central ner vous
system) or a psychological mechanism(e.g., reduced anxiety
or improved coping), or maybe both. A common feature
of  nonphar macological inter ventions is the focus on
professional or patient behaviors, and so the mechanisms
of  action are often imprecise, multiple, and  poorly defined.
Second, these types of  intervention are unually  delivered
as single or episodic applications, perhaps in the form of
a “one-off” educatioinal session for patients or professionals,
or a series of  weekly massage treatments. The result is that
theeffect of the intervention is intermittent, and any benefits
might be harder to identify. This approach is analogous to
a shotgun firing single (or sometimes episodic) pellets that
disperse around the target, shown in Fig. 1b. 

Complex Interventions

Nonpharmacological inter ventions are probably best
described as “complex interventions.”12 This term is used
for interventions that contain a combination of  effects
(sometimes known as bundled effects), which act through
known and unknown mechanisms. Complex interventions
contain several interacting components , although the
complexity may arise through several dimensions, such as
the number of  components within the experimental and
control inter ventions, the n umber and difficulty of
behaviours required by those delivering or receiving the
intervention, the number of  groups or organizational levels
targeted by the intervention, and the number and variability
of  outcomes.

DESIGNING THE STUDY

The Intervention Arm

In a study designed to examine a drug-based intervention,
we would most likely know what dose of  drug was safe
and in particular, the dose and method of  application to
ensure that the dr ug affected the pathoph ysiological
mechanism that we want to target. The same is not often
true in nonpharmacological interventions, however, as we
cannot always determine the “effective dose” for a complex
intervention. For example, we might want to evaluate the
effects of  a behavioral intervention that might involve an
educational leaflet, a patient diary, and three face-to-face
sessions with an empathetic nurse. If  we can identify the
exact mechanisms of action within this complex intervention
that bring about beha vioural change (i.e., is it the time
spent with the nurse, having the leaf let, or filling in the
diary?) and understand the combined effects of  these

mechanisms (physical, psychological, etc.), then we can
design the study optimally. With more understandign, we
might emphasize the leaf let and diar y components and
reduce the face-to-face sessions, or vice versa. More usually,
none of  these aspects is really known or understood, and
so the intervention (or the most impor tant components
of  the intervention) may be “underdosed.”

Another determinant of  “dose” is whether the intervention
is labor intensive in its application. If  an intervention is
therapist or operator dependent, then the availability of
such therapists or their costs ma y limit the n umber of
applications or number of  patients in the intervention arm.
For example, if  an educational intervention requires a face-
to-face hourlong session with an experienced practitioner
repeated at w eekly inter vals, the financial or logistic
challenges could limit the target sample size. 

Choosing the Control Arm and Blinding

Designing the intervention arm is not easy, but it can be
more difficult to design the control arm in these types of
clinical trials because it is hard to select an appropriate
control when the mechanism of  action of  the intervention
arm is poorlyunderstood. This difficulty is probably easier
to understand when we consider the purpose of  the control
arm. In any clinical trial of  an intervention, the aim is to
distinguish the effect of  the inter vention (the specific
effect) from the effect of other factors (the context effect)
that might explain the outcome. A common approach is
to standardize the context effect, which is often called a
placebo, rather than a comparison with usual care (a
nonstandardized context effect, which is often the most
poorly defined arm of  a trial). In ideal circumstances, the
clinical trial would demonstrate that while context effects
may be associated with some improvement in  outcomes
(the placebo effect), the inter vention is associated with
significantly more impro vement (the specific effect).

The separation of  specific effects from context effects is
much more difficult in clinical trials of nonpharmacological
interventions. In the earlier example about a beha vioral
intervention, we assume that the effectiveness depends on
the content fo the educational infor mation (the specific
effect) together with the experience and skill of the person
delivering the education (the context effec).13 But what if
the specific effect is ha ving time with an experienced
practitioner, and the infor mation provision is merely a
context effect? Inter ventions of  this type ar ethen
betterndescribed as “bundled effects,” because it may not
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be possible to se parate out the specific effect from the
context effect. Better designed trials therefore compare
three arms: usual care, placebo or attention control, and
intervention. This strategy helps to identify which context
effects are most important in delivering the intervention,
and indeed whether the context effects are just as effective,
or ev en more effecti ve, than the inter vention itself .

Given these constraints, unless the specific effect of  the
intervention is understood, some control arms in trials of
nonpharmacological interventions may not really standardize
the context effects . For example , when simple touc h
(control) was compared with massage from an experienced
therapist (intervention), significant improvements occurred
in both arms, with no difference o ver time between the
two.14 A usual care group was not included in this study,
but we may conclude that the specific effects (i.e., the most
important effects) of  this intervention are probably simple
touch combined with time and attention from a practitioner,
and that there is no ob vious additional benefit from
specialized massage techniques (which was the presumed
specific effect).

Blinding

Keeping patients, investigators, and those collecting and
analyzing clinical data unaware of  the assigned treatment
so that they will not be inf luenced by that knowledge is
called “blinding.” The expectations of  both patients and
investigators can influence findings, particularly in chronic
pain where there is subjectivity in symptom assessment.
Blinding is impor tant because it is used to reduce this
confounding. Not surprisingly, perhaps, it can be difficult
to effectively blind the intervention and control arms in
clinical trials of  nonpharmacological interventions. A good
example is a clinical trial of transcutaneous electrical nerve
stimulation (TENS), in which the control arm may consist
of  a device that has no electrical output.15 It ma y be
possible to con vince the patient that the absence of
sensation in the control device could still mean it is an
active device, but the researcher still needs to distinguish
between the devices . This aspect applies to a rang e of
interventions such as educational interventions, acupuncture,
and assessment procedures. In other words, single blinding
(the patient doesn’ t know the allocation) ma y be just
possible, but double bliding (the patient and researc her
don’t know the allocation) is almost impossible to achieve
in nonpharmacological interventions, and this limitation
may affect the validity of  the design and interpretation of
the findings.

Crossover and Parallel Designs

Clinical outcomes such as pain intensity or pain relief  are
subjective, and it is usually better to use a crossover design
within a clinical trial (patients cross o ver during the trial
from control to intervention, or vice versa) rather than a
parallel design (patients are allocated to either intervention
or control and experience only one ar m of  the trial).
Crossover designs allow patients to act as their own controls,
which can reduce placebo response rates compared with
parallel designs.16 This design largely eliminates between-
patient variation, and thus the validity and reliability of  the
trial are greater than for a parallel trial with the same number
of  patients. Also, for any given level of  validity or power,
fewer patients are required in a crosso ver design than in
a parallel design.

There are problems with a crossover design because the
trial is often longer than a similar trial with a parallel design.
Increased length introduces tw o difficulties. First, the
patient’s condition or symptom ma y underg o natural
fluctuations such that b y the time of  the second ar m,
symptoms are naturally better or worse, regardless of  the
arm to which they are currently allocated. This consideration
can make data analysis and interpretation difficult. Second,
patients with chronic pain often have other comorbidities,
and their health can deteriorate without warning. Longer
trials are more vulnerable to patients dropping out or
withdrawing, either because they are too ill to continue or
because they get tired of  trial assessments.

Further complications of  crosso ver designs in
nonpharmacological clinical trials include :order” or “carry-
over” effects, in which the effects from the first study arm
on the dependent variable persist into, and influence, the
second arm. For example, it is difficult to reverse the effect
of  an educational inter vention if  it was delivered in the
first arm, before crossing to a control arm (and therefore
a parallel design w ould be best for testing this type of
intervention). Crossover designs ma y also under mine
blinding. Patients allocated to an acti ve TENS device in
the first arm of  a trial may very well guess that the second
device is inactive when they cannot detect any tingling
sensation.17

Outcome Measures

Pain intensity and pain relief are important clinical outcomes
in any clinical trial in patients with c hronic pain. Any
assessment or measurement of  effectiveness must assess
these intended effects. Core outcomes measures for clinical
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trials in c hronic pain ha ve been recommended b y
IMMPACT (Initiative on Methods, Measurement, and Pain
Assessment in Clinical T rials)18 and consist of  (i) pain
intensity, assessed b y a 0-10 n umerical rating scale; (ii)
physical functioning, assessed b y the Multidimensional
Pain Inventory and Brief  Pain Inventory interference scale;
(iii) emotional functioning, assessed by the Beck Depression
Inventory and Profile of  Mood States; and (iv) participant
ratings of  overall improvement, assessed by the Patient
Global Impression of  Change scale. It is recommended
that two or more different methods be used to ev aluate
the clinical importance of  improvement or worsening for
outcome measures of  c hronic pain clinical trials .

However, measurement of  additional outcomes in
nonpharmacological trials can also be useful to help explain
especially relevant when the mechanism of  action of  the
especially relevant when the mechanism of  action of  the
intervention in less clearly defined. Such outcomes might
include coping ability, anxiety, carer distress, or medication
adherence.

Choosing who measures the outcomes is equally critical.
Although blinding of  the allocated intervention might be
difficult (for both therapist and patient), it is possible to
use a blind assessor . It is clearly biased for the person
applying the inter vention (but not the control) to also
assess the outcomes in a controlled trial, but it happens.14

Finally, timing of  outcome measurement needs to be
considered. Because of  the intermittent or sometimes only
single application of  a nonpharmacological intervention,
the outcomes might need to be measured immediately (e.g.,
massage therapy), within days to weeks (e.g., acupuncture),
or the timing of  assessment will be deter mined by the
number of  applications and the expected duration of effect,
provided the mechanism is understood.

UNDERTAKING THE STUDY

Recruitment

Making clinical trials attractive to patients so that they may
take par t in them will impro ve recr uitment rate . One
assumption is that nonpharmacological interventions are
less har mful than phar macological inter ventions, and
therefore recruiting patients to the former would be easier.
There is some support for this assumption. White et al19
surveyed palliative care professional staff  about referring
patients to randomized controlled trials of  v arious

interventions. They found that the majority of staff  would
refer patients to nonpharmacological studies but were less
willing to refer to pharmacological trials because of possible
adverse effects from the intervention.

In contrast, other authors ha ve found that patients ma y
view some nonphar macological inter ventions with
scepticism or lack of  interest and so decline to take part
in trials.20 This research highlights the impor tance of
addressing the credibility of  nonphar macological
interventions, as some patients with c hronic pain will
consider drug treatment more orthodox.

Fidelity

In pharmacological trials, determining whether all patients
received the right dose of  drug for the specified duration
is important in order to ensure that the drug had a chance
to work. This aspect of  the clinical trial is called treatment
fidelity and refers to the degree to which the trial protocol
was administered as intended. Treatment fidelity is probably
more important in nonpharmacological trials because of
the complex nature of  the interventions and the potential
for bias in the design.

Using a trial of  TENS as an example, we need to ask if  an
experienced practitioner or therapist deli vered the
intervention but a less skilled nurse delivered the control
arm. Even if  a blind assessor was used, did patients reveal
to them the fact that they experienced tingling feelings
during the first application of  TENS but not the second,
and so reveal the allocation? Better quality trials re port
aspects of  fidelity such as time spent by the therapist in
each arm and asking patients whether they thought they
received a placebo, and if  so, in the case of  crossover
designs, whic h ar m they believ ed to be the placebo .

Effect sizes in nonpharmacological trials are often modest,
and so large sample sizes are needed to demonstrate these
effects with any reliability. If  the sample size is limited by
constraints (discussed under “T he Inter vention Ar m”
above), then there is a high c hance that any trial may be
underpowered. This situation is particularly likely when no
data exist on which to base a power calculation prior to
undertaking the trial (which signifies that more feasibility
work should have been undertaken).

Placebo responses in clinical trials for pain can be high,
and the expectation of a positive effect might be considered
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to be greater in nonpharmacological studies. In other words,
there is a greater context effect or more placebo response.
Studies that tested acupuncture for chronic low back pain
showed that patient expectations of  positive result are
significantly related to the actual outcome (and that more
sceptical patients do less well).21,22 However, an analysis
of  pharmacological and nonpharmacological interventions
in the treatment of  major depression suggests that the
placebo response is larg e in both types of  intervention,
with no significant difference betw een them.23 It is not
clear whether the same holds true in trials for chronic pain.

SUGGESTIONS FOR FUTURE TRIAL
DESIGN

The Role of  Process Evaluation

The Medical Research Council framework for trials of
complex interventions presents a phased process of  trial
development, moving from theory through to a definitive
randomized controlled trial. This framework will allow for
complex nonpharmacological interventions for pain to be
investigated more effectively through the use of  process
evaluation befor e(within a feasibility study) and/or alongside
an explorator y trial. It has been argued that process
evaluation can explore the par ticipants’ views of  the
intervention, the implementation of  the intervention and
the influence of  context on the intervention; distinguish
between components of  the inter vention; and describe
the dose and reac h of  an inter vention.24 Qualitative
investigation, often nested into trials , is becoming
increasingly common as a method of  process evaluation,
but quantitative methods may also be used. 

Feasibility Studies

Feasibility or pilot studies test trial methodolog y and are
not designed to for mally assess the effectiveness of  the
intervention. In trials of nonpharmacological interventions,
understandign the mechanism of  action (as far as possible)
and the context in whic h it is to operate are impor tant
before a formal evaluation is attempted. Feasibility studies
can help by revealing whether the intervention is acceptable
both to those providing it and those recei ving it, where
and by whom intervention, what outcome measures are
most appropriate , and whether c hanges occur in the
intended domains. For example, is pain intensity reduced,
or does coping improve and anxiety lessen instead? These
studies can reveal insights that will then inform the design
of  an exploratory trial. This process is often called “modeling
the intervention.”

Process Evaluation within Trials

Exploratory trials are “dress rehearsals” for definiti ve
randomized controlled trials. The content and delivery of
a reliable, nonpharmacological intervention for chronic
pain can be further improved on the basis of  qualitative
interviews or focus groups with patients and professionals
undertaken either alongside or as part of  the trial. These
interviews may be done to explore patients’ views of  the
best time and place to provide an educational intervention
or a clinical guideline, and in whatform. This information
may help to confirm the acceptability (or not) of  a given
intervention and identify additional benefits perceived by
participants. Process evaluation may reveal unexpected
issues related to the context of  the intervention, such as
influences from family members (”I don’t want my wife
being bothered with all this—I’ll read it for her ,” for
example), which confound the anticipated outcomes . It
may also generate hypotheses on the mechanism of  action
of  the interventions.

Data from a process evaluation can add extensively to the
interpretation of  trial outcomes. A trial of a pain algorithm
introduced into nursing practice that produced no change
in pain scores might ha ve been considered a failure .25
However, consideration of  the accompanying process data
showed inconsistencies in the motivation and attitudes of
staff, a lack of  confidence in using research-based evidence,
variable organizational support, a resistant ward culture,
and a reliance on junior staff  who were not always able to
facilitate practice change. Clearly there were many factors
that could not be controlled for within a complex trial of
this kind, and they would have been missed unless process
data had been collected.
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Severe sepsis and septic shock still pose one of  the greatest challenges
to the clinicians in the intensive care setting and account for considerable
morbidity and mortality in critically ill patients. There are complex
biological events that lead to or gan failure and death. It has been
recognized that combined inflammator y component, haemostasis
abnormality and endothelial cell injury interplay in pathophysiology
of  sepsis. Drotrecogin alfa (acti vated) [DrotAA]) (Xigris) is a
recombinant form of  the natural anticoagulant activated protein C
(rhAPC), and has been appr oved by the US F ood and Dr ug
Administration (FDA) for the tr eatment of  adult patients with
severe sepsis at high risk of  death. This issue of  Anaesthesia, Pain
& Intensive Care offers an editorial and an original ar ticle on the
same topic, and the following MCQ's have been based on the findings
in the two.

(Please choose one best option. Answers given at the end.)

QUESTIONS

1. Systemic inflammatory response syndrome (SIRS) is
a widespread inf lammatory response to a v ariety of
severe clinical insults . T his syndrome is clinically
recognized by the presence of  two or more of  the
following:

a. Temperature >38°C or <36°C , Heart rate >90
beats/min, Respiratory rate >20 breaths/min or
PaCO2 <32 mmHg, WBC >12,000 cells/mm3,
<4000 cells/mm3, or >10 percent immature (band)
forms

b. Temperature >40C or <36°C , Hear t rate >90
beats/min, Respiratory rate >20 breaths/min or
PaCO2 <40 mmHg, WBC >12,000 cells/mm3,
<4000 cells/mm3, or >10 percent immature (band)
forms

c. Temperature >38°C or <36°C, Heart rate >120
beats/min, Respiratory rate >30 breaths/min or
PaCO2 <40 mmHg, WBC >12,000 cells/mm3,
<3500 cells/mm3, or >10 percent immature (band)
forms

d. Temperature >40°C or <36°C, Heart rate >100
beats/min, Respiratory rate >20 breaths/min or

CLINIQUIZ

Sepsis
Tariq Hayat Khan

PaCO2 <40 mmHg, WBC >11,000 cells/mm3,
<4000 cells/mm3, or >10 percent immature (band)
forms

2. Sepsis is the systemic response to infection. Thus, in
sepsis;

a. The clinical signs describing SIRS are altogether
different from clinical signs of  infection.

b. The clinical signs describing SIRS ma y not be
present but there must be definitive evidence of
infection.

c. The clinical signs describing SIRS are similar to
clinical signs of  infection and both conditions
always co-exist.

d. The clinical signs describing SIRS are present
together with definiti ve evidence of  infection.

3. Sepsis is considered severe when it is associated with
organ dysfunction, hypoperfusion, or hypotension.
The manifestations of  hypoperfusion may include, but
are not limited to;

a. Lactic acidosis, polyuria, or an acute depression
in respiratory functions

b. Metabolic acidosis, oliguria, or an acute alteration
in mental status.

c. Metabolic acidosis , oliguria, or prog ressive
confusion leading to unconsciousness .

d. Lactic acidosis, oliguria, or an acute alteration in
mental status.

4. Multiple organ dysfunction syndrome (MODS) refers
to the presence of  altered organ function in an acutely
ill patient such that homeostasis cannot be maintained
without intervention.

a. MODS may occur inde pendent to severity of
illness characterized by SIRS/sepsis.

b. MODS represents the more severe end of  the
spectrum of  severity of  illness characterized by
SIRS/sepsis.
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c. MODS and SIRS are one and the same thing and
the terms are used for the same clinical scenario.

d. MODS involves altered organ function in two or
more org ans one of  whic h m ust be kidney .

5. MODS variables include the following;

a. Arterial hypoxemia ,  acute oliguria,  creatinine
increase, coagulation abnor malities, ileus,  and
hyperbilirubinemia

b.  Arterial hypovolemia ,  acute oliguria,  creatinine
increase, coagulation abnor malities, ileus,  and
hyperbilirubinemia

c. Arterial hypovolemia,  acute oliguria,  uremia,
coagulation abnormalities, nausea  and vomiting

d. Arterial hypovolemia,  acute oliguria,  uremia,
coagulation abnormalities and loss of  appetite

6. During sepsis conversion of  protein C to its activated
form is impaired, therefore patients may be unable to
generate sufficient lev els of  endogenous activated
protein C. Which statement is true?

a. Low protein C lev els have been cor related to
production of  TNF-_ and interleukin-1 b y
monocytes and the expression of  E- selection on
endothelial cells leading to hear t failure

b. Low protein C lev els have been cor related to
intravascular coagulation within the renal tubules
leading to acute oliguria and uremia

c. Low protein C lev els have been cor related to
widespread intravascular coagulation disorders
lead ing to  spontaneous  hemor rhages

d. Low protein C lev els have been cor related to
disseminated intravascular coagulation leading to
MODS

7. Drotrecogin alfa (activated) [DrotAA]) (Xig ris) is a
recombinant form of the natural anticoagulant activated
protein C (rhAPC). It has the follo wing effects;

a. Has direct effects on platelets thus prev enting
disseminated intravascular coagulation that may
lead to MODS

b. Has direct effects on endothelial cells and
leukocytes that address microvascular flow in the
end organs.

c. Has direct effects on endothelial cells and
leukocytes that address micro vascular injury in
severe sepsis

d. Has direct effects on platelets, cardiac endothelial
and myothelial cells that address maintenance of
homeostasis in severe sepsis.

8. Various studies have suggested early administration of
DrotAA was associated with better outcomes as there
is significantly lower mortality rates in patients treated
within 24 hours from their first sepsis-induced organ
dysfunction, and it can be concluded that;

a. It must be used in patients with severe sepsis or
septic shoc k, one org an dysfunction and an
APACHE II score ²25

b. It may be used in patients with severe sepsis or
septic shoc k and an AP ACHE II score ³25

c. It must be used in patients with severe sepsis or
septic shock, an APACHE II score ³25 and a
bleeding disorder

d. It must be used in patients with severe MODS,
an APACHE II score ²25 and intracranial
hemorrhage

ANSWERS
1. a
2. d
3. d
4. b
5. a
6. d
7. c
8. b
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FDA APPROVES TAPENTADOL FOR CHRONIC PAIN

The US Food and Drug Administration (FDA) has approved
tapentadol (or Palexia in Europe) extended release (Nucynta,
Janssen Pharmaceuticals) for moderate to severe chronic pain
after approval for acute pain. T he drug is a centrally acting
synthetic analgesic. The oral mu-opioid agonist is taken twice
daily in adults when a continuous, around-the-clock analgesic is
needed for an extended period of  time.

The most common adverse reactions, appearing in at least 10%
of  patients, were nausea, constipation, headache, dizziness, and
somnolence. Respiratory depression is the primary risk for mu-
opioid agonists. They can also raise cerebrospinal fluid pressure
and should not be used in patients who ma y be susceptible to
the effects, such as those with evidence of  head injur y and
increased intracranial pressure. The product is also contraindicated
in patients on monoamine oxidase inhibitors or who have taken
them within the last 14 days because of  potential additive effects
on nore pinephrine lev els, whic h ma y result in adv erse
cardiovascular ev ents. Cases of  life-threatening serotonin
syndrome have been re ported with the concur rent use of
tapentadol. http://www.medscape.com

TOP-LINE RESULTS WITH NOVEL CHRONIC PAIN
DRUG POSITIVE

Zogenix, Inc, has announced positi ve top-line results from a
pivotal phase 3 efficacy study of  its extended-release capsule
formulation of  hydrocodone bitartrate (Zohydro), which does
not contain acetaminophen. The drug is being evaluated for the
treatment of  moderate to severe chronic pain in patients requiring
24-hour opioid therapy for an extended period.

The drug was safe and w ell tolerated. T he most commonly
reported adverse events in patients treated with this formulation
(>5%) were constipation, nausea, and urinar y tract infection.

http://www.medscape.com/viewarticle/748629?src=mp&spo
n=46

Glyder Facet Resurfacing System

Zyga Technology,
Inc., a developer of
minimally invasive
surgical devices for
the treatment of
spinal conditions,
h a s  d e s i g n e d
GLYDER system
as a long ter m
intervention for the

Trends & Technology
treatment of  lumbar facet joint pain, a significant cause of
chronic lower back pain. It is designed to adhere to the shape
of  the facet joint and protect its surface from abrasion and focal
pressure. The GLYDER device is very easy to implant into the
facet joints. http://medgadget.com

Vancomycin R eengineered to Kill R esistant Bacteria

Scientists from the
S c r i p p s  R e s e a r c h
I n s t i t u t e  h a v e
successfully reengineered
vancomycin. They have
reported their findings
in the J ournal of  the
American Chemical
Society. T his researc h
could be a solution in the treatment of  patients infected with
highly resistant bacteria. The emergence of  vancomycin-resistant
bacteria is becoming a major health problem. Vancomycin works
by binding the D-alanyl-D-alanine ter minal dipe ptide of
peptidoglycan precursors, used by bacteria for constructing their
cell walls. By binding it, the bacteria cannot use the peptidoglycan
anymore and they die . But cer tain bacteria have altered their
peptidoglycan by replacing an amide with an ester, resulting in
vacomycin resistance. The reengineered vancomycin can bind
the altered peptidoglycan and kill the bacteria once again using
the same mechanism as described above.

http://www.scripps.edu/news/press_releases/20110824_bog
er.html

http://pubs.acs.org/doi/abs/10.1021/ja207142h?journalCode
=jacsat

PERCUTANEOUS POSTERIOR CERVICAL
DECOMPRESSION IMPLANT

Providence Medical Technology, Inc. of  San F rancisco has
announced its DTRAX F acet System for minimally in vasive
treatment of  cervical degenerative disc disease . It works by
i n s e r t i n g  a n
implant into the
affected facet joint,
u n d e r  x - r a y
guidance through
1 cm access tubes,
expanding the
implant to free the
pinched ner ves,
and inserting bone
graft material into
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Trends & Technolog

illumination), the disposable DuoScope is a cost-effective premium
intubation device for the emergency cart or kit.

https://store.combatmedicalsystems.com/categories/Airway-
and-Breathing-Management.aspx

DISPOSABLE ENDOTRACHEAL TUBE HOLDER

I n s t e a d  o f
occlusion rim,
single patient
use ,  r educe
cross-infection;
Soft nec k-tie,
fixed fir mly,
easy to operate,
comfortable for
p a t i e n t s ;
R a t i o n a l -
designed, easy
for doctors to
use; T riangle-
designed with
delicate screw
can k eep the
endotracheal
intubation fixed
firmly. Can fix
d i s p o s a b l e
endotracheal
tube, disposable
reinforced endotrac heal  tube ,  disposable double-
lumenendotracheal tube, disposable laryngeal mask airway etc.

http://www.made-in-china.com/productdirectory.do?
subaction=hunt&mode=and&style=b&isOpenCorrection=1
&word=Endotracheal+Tube+Holder&comProvince=nolimit
&code=nSmfJQQbixxE

Traditional tourniquets, because of their ease of use and immediate
benefit, have been life savers for countless soldiers injured in
battle. Yet, there are large areas of  the body where a tourniquet
is simply not useful, lik e the nec k, g roin, and abdomen.

To address serious injuries to the pelvic and groin area, Combat
Medical Systems of  Fayetteville, N.C. recently started supplying
the U.S. military with its Combat Ready Clamp (CRoC), especially
in Afghanistan. According to the U.S. Army Medical Department
Journal, using a device like the CRoC to stop the bleeding may
save the lives of  up to three soldiers a month.

https://store.combatmedicalsystems.com/products/CRoC-
(Combat-Ready-Clamp).aspx

DuoScope MAC 3 AND MAC 4 BLADES

The DuoScope is available in both Adult/Child and Adult/Adult
dual blade configurations. It's simplistic functional design facilitates
immediate accessibility and instantaneous response in emergency
situations. Produced in high quality plastic and equipped with
a dual illumination lamps (allowing over 240 hours continuous

the treated joint to promote healing. The implant provides indirect
decompression and stabilization to treat nec k and ar m pain
associated with cer vical deg enerative disc disease .

CRoC COMBAT READY CLAMP FOR HEMORRHAGE
CONTROL ON BATTLEFIELD
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(Note:This section is based upon the reports sent by the
readers and is published in good faith to share the ongoing
academic activities in the target area, e.g. South Asia and
Middle East. The editorial board of  the journal accepts no
responsibility for the correctness of  the contents and any
consequences whatsoever.)

9th SAARCAA Congress, Bangalore
(INDIA)

It was the second time around that the meeting of  the
SAARC Association of  Anesthesiologists, traversed the
path of  India. This 9th SAARCAA Congress was held in
Bangalore, from 26 - 28 A ugust 2011. A colorful
Inauguration was rich in culture and tradition. National
societies of  all SAARC nations were represented on the
stage by their presidents. WFSA president and members
were also present in a g ood n umber. T he cong ress
comprised of  an extremely elaborate scientific prog ram
spanned over three days highlighting regional issues. Both
academic and clinical concerns of  the region were discussed
at length in different seminars and symposia.

   A larg e delegation from Pakistan participated in this
congress and also made scientific contributions to it. Invited
talks were given by Prof. Tipu Sultan, Dr . Akhtar Aziz
Khan, Prof. Saeeda Haider, Dr. Nighat Abbas and Dr. Safia
Zafar. Poster presentations were also made by juniors from
Pakistan.

   Business meetings w ere held amongst the ex ecutive
committee members of  the SAARC nations. Prof. Deepak
Malavi, the president of Indian Society of Anesthesiologists
was declared the president of  SAAR CAA and Prof .
P.F.Kotour was made the CEO because of  his immense

Academic Activities
contributions. Bangladesh accepted the responsibility of
holding the 10th SAARCAA congress in 2013. Business
meetings were also held with the WFSA officials . After
prolonged deliberations WFSA accepted and now recognizes
SAARCAA as a tr ue representative body of  this region
and in future due accreditation will be gi ven to it.

   T he president with a team of  members of  Pakistan
Society of  Anesthesiologists also had a very fruitful meeting
with the WFSA members. WFSA showed its keenness to
have PSA on board, however the matter of  reducing the
registration fee for the world congress was deferred till the
next meeting.

4th CEEA CME Course

The 4th CEEA CME Course was organized by the Armed
Forces of Cardiology & National Institute of Heart Diseases
for the Rawalpindi-Islamabad region from 9th to 11th
September, 2011. The topic of  this course was 'Intensive
Care, Emergency Medicine, Blood & Blood Transfusion'.
Due to very successful previous courses, the number of
registrants for this course was record 79.

The course included lectures by the faculty members from
Lahore and Karachi as well. Presence of  Dr. Muhammad
Ayub, professor of haematology, made the panel discussion
on 'Safety & Legal Issues in Blood Transfusion', very lively
and a huge success. A lot of  discussion was generated and
many questions answered. The course also included hands-
on workshops on 'Cell Sa vers' and 'Contin uous Renal
Replacement Therapy'.

Overall, it was a great effort by Professor Shahab Naqvi
and his organizing team, and was immensely lauded by the
participants.
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2nd CME and Workshops for  Anesthesia & Critical Car e Staff

Department of  Continuing Professional Education in collaboration
with Department of  Anesthesia and Intensive Care, AKUH, Karachi
is pleased to announce 2nd CME and W orkshops for  Anesthesia &
Critical Care Staff, on Saturday, October 8, 2011, at 8:00 am to 5:00
pm. The venues: Symposium: AKU Auditorium; Workshops: Anatomy
Dissection hall. Registration Fees: Symposium: Rs 300;  Workshop: Rs
200

10th Biennial conference of  Pakistan Chest Society Chestcon 2012
February 23 to 26, 2012;
at Sheraton hotel, Karachi

For details:

Emails: info@pakchestsociety.org;pakchestsociety@ hotmail.com
www.pakchestsociety.org

Workshop on Hands on Endnote Referencing. Department of
Continuing Professional Education, AKU, Karachi
Thursday, October 6, 2011; Workshop Fee PKR 500 per participant.

For further details for registration:
Conference Secretariat, Aga Khan University
Stadium Road, Karachi, Pakistan.
Tel: +9221 4930051 Ext. 4578, Direct +9221-4864578, Fax: + 9221
4934294, Email: conf.sect@aku.edu

“2nd Online Basic Research Course”, 04 October - 30 October ,
2011

The “Online Basic Research Course” is a purpose build training program
for the beginners. It will help them to not only to learn the basic concepts
of  Research but also students have to make a real Research Proposal
during this course under direct supervision of  facilitators.

Webinar timings: 1 hour: 6pm to 7pm (Tuesday)
For more infor mation: The Medical Writers, Room 522, 5th Floor ,
Panorama Centre, Saddar, Karachi - Pakistan

Contact Dr. Asif  Ahsan: 92-0345-2343366; Fax: 92-21-35689860
www.themedicalwriters.com/obrc.html
info@themedicalwriters.com

Annual Scientific Congress of  Iranian Society of  Medical Editors
in association with COPE

24-25 November 2011, Homa Hotel, Shiraz, Iran

COPE is very pleased to announce that it will have its first international
congress on publication ethics in Shiraz, Iran, 24-25 November 2011.
The congress is in association with the Iranian Society of  Medical
Editors and is supported by Shiraz University of  Medical Sciences. The

Calendar
meeting will be held in the fi ve star Homa Hotel (http://www .
homahotels.com/Summary.aspx).

The seminar is free for COPE members but numbers are limited. For
more information and to register , please visit the cong ress website:
http://ismecope.sums.ac.ir

Committee on Publication Ethics (COPE)
www.publicationethics.org
Tel +44 (0) 379 854181; Fax +44 (0) 844 443 1087

CRITICARE 2012 (15th-19th February, 2012)

18th Annual Conference of the Indian Society of Critical Care Medicine
& International Critical Care Congress at Pune
Contact Person: Dr. Zirpe Kapil
Telephone:9822311519; Email Id:criticare2012@gmail.com
Website:http://www.criticare2012.org

Paeds Anaesthesia 2012 (11th-12th February, 2012)

4th National Conference of  Indian Association of  Paediatric
Anaesthesiologists at Hyderabad

Contact: Dr. MSRC Murthy; +91 9848035146
paedsanaesthesia2012@gmail.com

ISACON 2011 (26th-29th December 2011)

59th Annual National Conference of Indian Society of Anaesthesiologists
at Mumbai

Contact Person: Dr. Sameer Pradhan
Telephone: 09833583949
Email Id: secretaryisacon2011@gmail.com
Website: http://www.isacon2011.com

RSACPCON 2011 (11th-13th November 2011)

National Annual Conference of  Research Society of  Anaesthesiology
Clinical Pharmacology at Cochin

Contact Person: Dr. Kesavar Nambudiri
Telephone: 4844011307
Email Id: anaesthesiahouse@gmail.com

AOA Conference (16th-28th September, 2011)

4th National Conference of Association of Obstetric Anaesthesiologists
at Hyderabad

Contact Person: Dr. Sunil T Pandya
Telephone: 09848742426
Email Id: aoahyd2011@gmial.com
Website: http://www.prernaanaesthesia.com

LAHORE:
Date: Friday 30th September
Time: 2.30 pm - 5.30 pm
Co-ordinator: Dr Humayun Mirza
Email: humayun@appsuk.org

ISLAMABAD:
Date: Wednesday 5th October
Time: 2.00 pm - 5.00 pm
Co-ordinator: Dr Matiur Rahman
Email: drmatiur@appsuk.org

KARACHI:
Date: Friday 7th October
Time: 10.00 am - 1.00 pm
Co-ordinator: Prof  Tameem Akhtar
Email: tameem@appsuk.org

APPS WEBINARS
Association of Pakistani Physicians & Surgeons of  the UK
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These X-Ra ys sho w sev ere dilatation of
oesophagus and sliding Hiatal her nia, in a
2 years old male c hild. He w as sev erely
malnourished with a w eight of  only 13
pounds. Massive  ref lux can be seen right
up to  Pro ximal oesophagus . It requires
special care to empty the contents of
oesophagus and stomac h at the time of
induction of  anaesthesia to avoid pulmonary
i n h a l a t i o n  a c c i d e n t  t o  p r e v e n t
pneumonitis.In  such patients impor tance
of  scrupulous preoperative assessment can
not be overemphasised. Beware of  problems
of  nutritional, metabolic fluid and electrolyte
disturbance .

Professor Naeem Khan

CLINIPICS

Sliding hiatal hernia with GER
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Obituary

By: Dr. Kashif  Iqbal

Dr. Habib-ul-Haq Siddiqui
29th July, 1930 - 7th August 2011

The Founder of  PSA

A tree laden with fruits always bends low. This is so true for Dr. Habib-ul-Haq Siddiqui-the Founder of  Pakistan
Society of  Anaesthesiologists (PSA), a very dedicated, hardworking, kind-hearted, honest and humble person.

Dr Habib-ul-Haq Siddiqui w as bor n on 29th J uly, 1930 in Meerath (India).  He qualified his Inter mediate
examination in 1947 from Muslim University of  Aligarh (India). He migrated to Pakistan and did his graduation
(MBBS) fr om Do w Medical College, K arachi in 1954 and became a r enowned Do wite.

In 1956, Dr. Habib-ul-Haq Siddiqui joined Do w Medical College and Ci vil Hospital, Karachi as an Assistant
Anesthetist. In 1957 he went to London for the postgraduation in Anesthesiology and joined the Wanstead Hospital
London as resident anesthetist, from where he did DA RCP and RCS.

After completing his post graduation, Dr. Habib-ul-Haq Siddiqui served in different hospitals of  the world as a
consultant anesthesiologist including T he Agha Khan Platin um Jubilee Hospital Nair obi, Indian Mater nity
Hospital Nairobi, Pumwani Maternity Hospital Nairobi, Lady Duf ferin Hospital Karachi and Naveed Clinic
Karachi. He also served as Head of  Department at Ankleseria Hospital Karachi and MidEast Hospital Karachi.

On 13th March 1971 twelve Pakistani anesthesiologists, led by Dr Habib-ul-Haq Siddiqui, formally joined hands
at Karachi and decided to collectively strive for the betterment of  their specialty, and thus PSA was born. The
seed, which was planted in Karachi in 1971, has now become a full grown tree, extending its branches all over the
country. Today, several branches of  PSA have been f ormed and active in all of  the major cities of  Pakistan.

Besides being Founder of  PSA, Dr Habib-ul-Haq Siddiqui also ser ved the PSA as Patron, President and Gen.
Secretary in different tenures. His activities were not limited to PSA; other medical associations and organizations
also benefitted from his professional abilities. He had been the President and Member Executive Committee of
Pakistan Welfare Society, Lady Dufferin Hospital Karachi and also Member Executive Committee of  Pakistan
Medical Association.

His other achievements include, representation of  Pakistan at IIIrd Asian and Australian Congress of  Anesthesiology,
Canbera Australia in 1970, at the Pr eparatory Committee of  WHO sponsored Anaesthesia Training Centre in
Manila and nomination as the sole r epresentative on (Education in Anesthesiolo gy) V World Conference of
Anesthesiology in Kyoto (Japan) in 1972.

Alongside with professional commitments and social works, in leisure time, he loved to do gardening; his other
hobbies being reading and travelling. He travelled several countries around the globe.

He left us on Sunday, 7th August, 2011 for his final abode to eternity. May Almighty Allah rest his soul in eternal
peace. Ameen.
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Update in paediatric anaesthesia

Dr Fauzia A Khan

Professor, Department of  Anaesthesia, Aga Khan University, P.O. Box
3500, Stadium Road, Karachi, Pakistan

This talk will co ver some of  the new trends in paediatric
anaesthesia. These include the neurotoxic effects of  anaesthetic
agents on the neonatal brain. General anaesthetic ag ents have
been shown to primarily effect the synaptic transmission in
GABA or NIMDA receptors leading to increased neuro-apoptosis.
The agents implicated in animal studies are benzodiaze pines,
propofol and v olatile anaesthetics. There are difficulties in
extrapolating this data in humans due to multiple confounding
factors. For children with upper respiratory infections the decision
to cancel or proceed to surgery depends on individual assessment.
Risk factors for complications have been identified as tracheal
intubation, prematurity procedures in volving airway, reactive
airway disease and nasal congestion.  There are arguments both
in favor and against the current use of premedication in paediatric
anaesthesia. There are several pharmacological agents available
but non is ideal. When administering premedication to children
the requirements for surg ery, local conditions and sev erity of
surgery should all be considered. Se paration anxiety does not
develop before the age of  8 to 12 months. Difficult induction
of  anaesthesia is an issue in some children. Literature advocates
sedative premedication, preparation programs, parenteral presence,
cognitive interventions, music and hypnotherapy. Muscle relaxant
free anaesthesia is acceptable for tracheal intubation in paediatric
practice and several techniques are recommended. Propofol has
been combined with shor t acting narcotics , sevoflurane or
lignocane for this purpose. Use of  cuffed endo tracheal tubes
in children is now acceptable and the complication rate is low
but certain recommendations should be kept in mind like selecting
a smaller size tube compared to an uncuffed one. The volume,
composition, and the electrolyte requirements of intra operative
fluids in paediatric anaesthesia has also been c hallenged. Intra
operative administration of  glucose free isotonic h ydrating
solutions is now recommended in routine practice for children
4-5 years of  age. Dangers of  both hypo and hyperglycemia are
being recognized for y ounger children. Regional techniques
specially caudal is a commonly performed procedure in paediatric
infra umblical surg ery. A recent systematic review compared
studies with bupivacaine, levo bupivacaine and ropivacaine. None
of  the agents were shown to be superior in terms of  onset time,
and quality and duration of  analgesia.

11th APICON - Conference Abstracts
Traumatic Brain Injury

Salman Waris

Head of  Anesthesiology, ICU & Pain Management Nishter Medical
Institute, Multan

Traumatic brain injury is the most common cause of  death and
disability in young people. There is much hope for improvement
in early care and functional outcome by use of scientific evidence-
based guidelines. Traumatic brain injur y is g raded as mild,
moderate, or severe on the basis of  the level of  consciousness
or Glasgow coma scale (GCS) score after resuscitation (panel).
Mild traumatic brain injur y (GCS 13-15) is in most cases a
concussion and there is full neurological recovery, although many
of  these patients have short-term memory and concentration
difficulties.1 In moderate traumatic brain injury (GCS 9-13) the
patient is lethargic or stuporous, and in severe injury (GCS 3-
8) the patient is comatose , unable to open his or her eyes or
follow commands.

Patients with severe traumatic brain injur y (comatose) have a
significant risk of  hypotension, hypoxaemia, and brain swelling.
If  these sequelae are not prevented or treated properly, they can
exacerbate brain damage and increase the risk of  death. Major
improvements in outcome can be ac hieved for such patients
before they reac h hospital b y rapid resuscitation and direct
transport to a major trauma facility, and in the hospital setting
by monitoring of intracranial pressure and institution of adequate
cerebral perfusion.

The decrease in mortality and improved outcome for patients
with severe traumatic brain injury over the past 25 years can be
attributed to the approac h of  “squeezing o xygenated blood
through a swollen brain”. Quantification of  cerebral perfusion
by monitoring of  intracranial pressure and treatment of cerebral
hypoperfusiondecrease secondary injur y. Before the patient
reaches hospital, an organised trauma system that allows rapid
resuscitation and transpor t directly to an experienced trauma
centre significantly lowers mortality and morbidity. Only the
education of  medical personnel and the institution of  trauma
hospital systems can achieve further improvements in outcome
for patients with traumatic brain injuries.
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Obstetric haemorrhage, a tsunami to
manage
Manzoor Ahmed Faridi

Assistant Pr ofessor in Anesthesiolo gy,  Ar my Medical Colle ge
Rawalpindi/Classified Anesthesiologist,  Military Hospital Rawalpindi

Obstetric haemorrhage is the world's leading cause of  maternal
mortality and accounts for an estimated 127,000 deaths eac h
year.  Obstetric haemorrhage is often sudden, unexpected and
may be associated with coagulopathy. Bleeding sometimes may
be concealed and difficult to assess.

Obstetric haemorrhage is classified as antepartum (APH) caused
by placenta praevia, placental abruption, uterine rupture, trauma
and  postpar tum haemorrhage due to uterine atony , retained
products of  conception, genital tract trauma, abnormally adherent
placenta, clotting defects, sepsis and acute uterine in version.

 For the management of  Obstetric haemorrhage, clear and timely
communication between surgical, anaesthetic and haematoloy
services is vital to ensure optimal mater nal and fetal outcome.
Correction of  hypovolaemia, diagnosis and treatment of defective
coagulation and/or surgical control of bleeding are the avoidable
factors in most mater nal deaths caused by haemorrhage. The
main goal is to maintain effective circulating intravascular volume
by prompt and adequate replacement of  blood, crystalloids or
fresh-frozen plasma through more than one intravenous line (it
might be necessary to pump blood under pressure) with constant
monitoring of  the pulse rate and the arterial blood pressure. The
rapid correction of  hypovolaemia with crystalloids and red cells
is the first priority , followed by blood component therapy .
Oxytocin, ergometrine and prostaglandins will cor rect uterine
atony. Others dr ugs considered for obstetrical bleeding are
tocolytic drugs (placenta praevia and uterine rupture, beware of
hypotension), antifibrinolytics if  no contraindications and rFVIIa
(novo Seven).

Appropriate surgical inter vention is required for traumatic
bleeding. Uterus message, B-Lynch suture (brace suture), ligation
of  the uterine and internal iliac arteries will usually control uterine
bleeding. Hysterectomy should also be considered in severe cases.

Uterine compression sutures, intrauterine tamponade balloons,
Interventional radiological techniques and cell salvage have been
introduced in last tw o decades. Arterial embolization is also
effective technique.

General anaesthetic with rapid sequence induction is generally
advocated if  actively bleeding or coagulopathic. Reduce dose of
induction agent if  severe on-going bleeding

Regional anaesthesia is a relati ve contraindication but may be
considered if  coagulation profile is nor mal and patient is
normovolaemic.leDate:20070102

Efficacy of  crystalloid preload and co-load
in prevention of  hypotension in spinal
anesthesia for elective caesarean section
Yasir Shakil

Introduction: Spinal anaesthesia for caesarean deli very is
associated with occurrence of  hypotension due to sympathetic
blockade. Fluid preloading with crystalloid is ineffective due to
rapid redistribution. Coload is relatively new and logical technique
of  preventing spinal induced hypotension in caesarean section

Objective: To determine the efficacy of  crystalloid preload and
co-load in prevention of  hypotension in spinal anaesthesia for
elective caesarean section.

Study design: Randomized, double blind clinical trial.

Setting: Aga Khan University Hospital Karachi.

Study duration: Sep 2007 to Sep 2008

Subjects and Methods: 60 parturients scheduled for elective
caesarean section were randomized into two equal groups after
informed consent . Group P (prload) were given crystalloid 15
ml/kg intravenously over 20 minutes (min) before induction of
spinal anaesthesia, Group C (coload) received fluid  at the time
of  spinal anaesthesia. Baseline hear t rate (HR), systolic (SBP),
diastolic (DBP) and mean arterial pressure (MAP) were recorded.
These parameters were also recorded at different time intervals
till 30 min. Ephedrine 5 mg w as given when systolic blood
pressure dropped belo w 90 mmHg or 20 % from baseline .

Results: The number of  patients who developed hypotension
during the study period was statistically significantly higher in
Group P (P< 0.05) as w ere the n umber of  e pisodes of
hypotension (P< 0.05). The requirement of  ephedrine and fluid
bolus was higher in Group P but this did not reac h statistical
significance.

Conclusion: Coload is associated with better hemodynamic
stability and less incidence of  spinal induced hypotension and
less vasopressor requirement.

Key words: spinal anaesthesia, hypotension, preload, coload,
vasopressor, cesarean section
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Role of  renal replacement therapy in severe
sepsis
Taimur Mirza

In the intensive care unit most common cause of death is septic
shock, often associated with multi-organ failure, with a mortality
of  nearly 60% [1]. Timely initiation of  goal directed therapy e.g.
fluid resuscitation, antibiotic therapy and Inotropic support all
contribute to improve the survival. The adjuvant treatments of
sepsis remain a major therapeutic challenge. Based on humoral
theory of  sepsis extracorporeal blood purification is attracting
interest because it w ould theoretically provide restoration of
humoral homeostasis, thereby avoiding excessive inflammation.

Some recent studies suggest that the type of the renal replacement
therapy, the type of  membrane used in the filter, the dose (high
volume vs standard) and the timing to initiate the treatment may
all influence the patient outcome.

High volume Haemofiltration (HVHF) as an adjuvant treatment
for sepsis is in practice on intensi ve care unit of  Tameside
General Hospital now for the past sev en years. An audit was
conducted to assess the practice and the outcome of HVHF on
this six bedded intensive care unit.

The aim of  the audit w as to ev aluate the inter ventions and
outcome in critically ill patients treated with HVHF. This was
a prospective audit which was spread over a year from 22nd May
2009 to 22nd May 2010. During this period a total of 32 patients
were haemofiltered on high flow that comprised approximately
4 litres exchanges per hour as the mac hines currently in use
(Prisma) does not allow more than 4 Litre exchanges. The audit
suggested there was definite improvement in the inflammatory
markers hence improving patient outcome.

'WHO Surgical Safety Checklist' - Safe
surgery saves lives
Etizaz Haider Kazmi

Assistant Prof. Anaesthesiology & Pain Medicine Islamic International
Medical College, Islamabad

In June 2008 the 'Safe Surg ery Saves Lives Initiative' released
the WHO Surgical Safety Chec klist globally and over the last
three and a half  years more than 3,900 hospitals re presenting
more than 122 countries have registered as Safe Surgery Saves
Lives Participating Hospitals signifying their intent to introduce
the World Health Organization's 'Surgical Safety Checklist' (SCC)
in their operating theatres. Out of  these 3,900 hospitals more
than 1,800 hospitals have reported that they are routinely using
the SCC in at least one operating theatre . The commitment to
improving surgical safety can also be seen at the governmental
level with 25 countries committing resources to introduce the
Checklist at a national scale.

In 2007 and 2008, a WHO pilot study in volving hospitals in
eight cities around the globe demonstrated that the use of  a
simple surgical checklist, developed by WHO, can lower the
incidence of  surgery-related deaths and complications by one
third during major operations . These results, obtained in the
pilot study of  its SCC have now been confirmed by new studies:
the use of  checklists significantly reduces surgical morbidity and
mortality.

There are 234 million operations performed globally each year.
At least half  a million deaths per year would be preventable with
effective implementation of the WHO SCC worldwide. A surgical
safety checklist has gone from a good idea recognized in a pilot
study to a global standard of care, which already has saved many
thousands of  lives.

Published on 10 November in NEJM, a study conducted in the
Netherlands from October 2007 to March 2009 shows that with
the use of  a checklist, surgery complications were reduced by
more than one-third and deaths reduced by almost half  (from
1.5% to 0.8%) in test hospitals compared to control hospitals .
Checklist adherence was measured and tight correlations were
found between the use of  the c hecklist and ac hieving these
results. Despite differences in research methodology and in the
checklist itself, the results from the Netherlands study and the
WHO pilot study are very similar.

Researchers at Stanford University in 2010 conducted a study
and found that the observed/expected mortality ratio declined
from 0.88 in quarter one to 0.80 in quarter two with the use of
a modified version of  the WHO SCC.

Events that were related to er rors or complications decreased
from 35.2% to 24.3%. Overall, the Checklist has not only impacted
outcomes, but it has also improved communication among the
surgical team, and thus quality of  care.

Dr Atul Gawande, External Lead of  the Second Global Patient
Safety Challenge on Safe Surg ery in the WHO P atient Safety
Programme, called the results of  the new studies “remarkable
validation. It is clear that the WHO SCC has already saved many
thousands of  lives since its introduction. We need to keep the
pressure on health care facilities around the w orld to ensure
adoption of  the checklist so that hundreds of  thousands more
lives can be saved.”
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Analgesic effect of  transversus abdominis
plane block f or a bdominal surger y: A
comparison with standard post operative
care.
Leena Aziz, Nadeem Ahmed, Usman Ayub, Muhammad
Akram

Department of  Anesthesiology Services Institute of  Medical
Sciences, Lahore.

Background: Transversus abdominus plane (TAP) block is a
new technique for post operative analgesia in patients undergoing
abdominal surgery.  There have been few studies comparing the
analgesics efficacy of  this technique with standard postoperative
care.

Objectives: To compare post operati ve pain in patients
undergoing TAP block with standard post operati ve care in
patients undergoing abdominal surgery.

Patients and Methods: Fifty patients (21 males , 29 females)
with ASA class I and II underg oing abdominal surgery were
included in the study . Half  of  the patients selected through
randomization received TAP block using landmark technique at
the end of surgery under anaesthesia. The remaining half received
standard post operative analgesia with nalbuphine and diclofenac
sodium injections.  All patients were questioned regarding the
degree of  analgesia on a Visual Analog Scale of 1-10 at 12 hours
post operatively. Use of  analgesics was compared in the tw o
groups postoperatively.

Results:  The degree of  pain was significantly lower in patients
receiving TAP block compared with standard postoperative care
(mean score 0.6 vs 1.6 p<0.05). T he quantity of  nalbuphine
(0.32 vs 4.08 p<0.01) and anti inf lammatory drugs (9.0 vs 63
p<0.01) was significantly reduced in patients receiving TAP block
compared with standard post operative care.

Conclusion: Transversus abdominis plane block provides effective
post operative analgesia and is associated with markedly reduced
analgesic consumption.

Ultrasound; third hand of  a pain specialist
Dr Muhammad J amil Sa bit, MBBS , D A, MSc (P ain
Medicine)

Anesthetist & Pain Specialist Mayo Hospital Lahore

Ultrasound (US) is a promising imaging technique in interventional
pain management. It allows the identification of  soft tissues,
vessels, and nerves, without exposing patients and personnel to
radiation. Imaging can be performed continuously and the fluid
injected is visualized in a real-time fashion. Possible applications
are nerve blocks of  the cervical and lumbar zygapophysial joints,
stellate ganglion block, intercostal nerve blocks, peripheral nerve
blocks of  the extremities, blocks of  painful stump neuromas,
caudal epidural injections, and injections of  tender points. US
can be used not only for local anesthetic blocks, but has a potential
application for destructive procedures, such as cryoanalgesia,
radiofrequency lesions, or chemical neurolysis. The very limited
published data available and the clinical experience by the authors
suggest that US has a potential usefulness in interventional pain
management, but also has limitations. There is a need for clinical
trials in vestigating efficacy and safety of  US-guided pain
procedures. Until these studies are made , US cannot re place
fluoroscopy or computed tomography in routine clinical practice.
Rather, only physicians who have been trained appropriately and
practice under supervision of  an experienced sonographer should
use it, until familiarity with the method is g ained.
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Prolotherapy
Tariq Hayat Khan, MCPS, FCPS*

*Consultant Anesthesiologist & Inter ventional Pain Specialist KRL
General Hospital, Islamabad (Pakistan)

Prolotherapy is also kno wn as 'proliferation therapy' or
'regenerative injection therapy'. It involves injecting an otherwise
non-pharmacological and non-active irritant solution into the
body, e.g. dextrose, lidocaine (a commonly used local anesthetic),
phenol, glycerine, or cod liver oil extract. Centrifuged plasma of
the patient's o wn blood is also used. Multiple and re peated
injections are made generally in the region of tendons or ligaments.
It is thought to do so by re-initiating the inflammatory process
that deposits new additional fibers to repair a perceived injury.
Once strengthened, the weak areas no longer send pain signals.
Originally published in the Journal of  Orthopaedic Medicine
Vol 13 1991 No 3. , Dr . Hemwall is generally regarded as an
expert in prolotherapy. The process may result in as much as 30-
40% strengthening of  the connecti ve tissue. Although w ell
designed traditional placebo controlled scientific studies are still
few, increasing numbers of  good studies have been seen lately.
A Cochrane review in 2003 and 2007 concluded, "T here is
conflicting evidence reg arding the efficacy of  prolotherapy
injections in reducing pain and disability in patients with chronic
low-back pain. However, in the presence of  co-interventions,
prolotherapy injections were more effective than control injections,
more so when both injections and co-interventions were controlled
concurrently." Commonly used in low back pain, SI joint pain,
Knee injuries and disorders, Tennis elbow, Thumb Joint Arthritis,
Plantar Fasciitis, Temporomandibular Joint Hyper mobility etc.
It is a promising pain manag ement modality and I present an
overview of  the process as compared to other manag ement
modalities with my experience.

Junctional ectopic tachycardia in pediatric
postop cardiac patients
Iftikhar Ahmed

AFIC/NICVD Rawalpindi

Introduction: Junctional ectopic tachycardia (JET) (also known
as usual complex VT or HIS bundle tachycardia) is most common
troublesome postoperative tachycardia in children, occurring in
5-10% of  post-operative cardiac patients, and can be a cause of
 significant morbidity and mor tality in PICU. It has higher
incidence in infants< 6 months. It is thought to be caused b y
trauma or oedema around the bundle of HIS, but is not necessarily
related to surgery near the His bundle. It has been documented
after all types of cardiac surgery, including extra cardiac procedures
such as extra cardiac Fontan and Blalock Taussig shunt. JET is
a self  limiting tachyarrythmia, typically occur ring with in 72
hours of  cardiac surg ery and resolving with in 8 da ys.

Objectives: To provide a consistent evidence based approach
to J unctional Ectopic T achycardia (JET) with in PICU .

Diagnosis: The recognition and diagnosis of  JET from the
ECG monitor can be difficult. All patients suspected of  having
JET should ha ve a 12 lead ECG and an atrial wire study if
external pacing wires are in situ.

Common Cardiac lesions associated with the development
of  JET: Tetrology of  Fallot (TOF), Ventricular septal defect
(VSD), Atrioventricular septal defect (AVSD) Transposition of
great ar teries (TGA). Totally anomalous pulmonar y venous
return.

Perioperative risk factors in the development of  JET: Infant<
6 month old, Long cardiopulmonar y bypass and cross clamp
times, Extensive myocardial ischemia/ injury( reflected in CK-
MB), transient AV block immediately post cardiopulmonar y
bypass, post operative ionotropic support, particularly dopamine,
acidosis/electrolyte abnormalities, particularly hypomagnesaemia.

Management: Management is aimed at slowing the “JET driven”
heart rate. Analgesia and sedation should be considered to
minimize global oxygen demand. Hypomagnesemia, hypokalemia
and hpypocalcemia should be cor rected. Hypovolemia and
acidosis must be treated. Modest hypothermia has been shown
to reduce the rate of  automatic tachyarrythmias. Ionotropics
and antiarrythmic drugs should be used judiciously. Antiarrythmic
drugs shown to have some role in treatment of  JET include
amiodrone and esmolol but both of  these dr ugs have their
limitations. Overdrive atrial and atriventricular sequential pacing
may used for some cases. Extracorporeal life support has been
used in Yorkhill as an ar tificial haemodynamic suppor t until
resolution of  the malignant dysrrythmia.
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Significance of  BIS monitoring during
cardiac anesthesia
Farzana Batool

Awareness is an uncommon complication of anesthesia affecting
0.1-0.2% of all surgical patients. But it has been generally accepted
that cardiac anesthesia has increased risk of  about 0.5%.

BIS monitoring measures the depth of  anesthesia and facilitates
anesthesia titration.

This article interprets:

1. BIS guided anesthesia reduces the risk of  awareness in
high risk patients esp during cardiac surg ery.

2. It allows the faster emergence and improved recovery from
propofol.

3. It helps in titrating the dose of  propofol.

4. It is neuro-protective during CPB.

5. It is useful to confirm proper oxygenation during PCPS.

So the BIS monitoring should be standard in all Cardiac
Operations.

The ef fect of  dexamethasone on side
effects after cardiac bypass surger y
Rana Altaf  Ahmad

HoD, Anaesths ia & Crit i ca l  Car e,  CPEIC, Multan.

It is well known that Corticosteroids decreases side effects of
the non cardiac electi ve surgery. But no w many studies are
published  are being done which showed that standard doses of
dexamethasone (4 mg x 2) reduces PONV, PAIN, _ incidence
of  AF, improve appetite after  C. surgery.

Dexamethasone significantly reduces the need for antiemetic
rescue medication on the first postoperative and the incidences
of  nausea and v omiting  on the second postoperati ve day.

Shivering after cardiac surgery is common, and may be a result
of  intraoperative hypothermia, Chills secondary to activation of
the inflamtory response. Dexamethasone decreases the gradient
between core and skin temperature and modifies the inflammatory
response. The effectiveness of  dexamethasone is independent
of  temperature and duration of  cardiopulmonar y b ypass.

Dexamethasone facilitates early trac heal extubation and is
associated with a lower incidence of  early postoperative fever
and new-onest atrial fibrillation.

Many Refernce papers no w proved the beneficial effect of
dexamethasone on v arious side effects of  cardiac surg ery.
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Airway mana gement of  patients
undergoing head and neck cancer surgery
Siddiqui A S,  Dogar S and  Khan F A

Department of  Anaesthesia, Aga Khan University Karachi, Pakistan

Introduction: General anaesthesia for surgery in patients suffering
from head and neck cancer is a challenging task  for  anaesthetists.
There is potential for difficult airw ay due to limited mouth
opening, distorted airway anatomy by tumor expansion or previous
surgery, fixation of  the tissue of  the oral ca vity, tumours of
pharynx or lar ynx and  surgical scar or radiation fibrosis .

Objective: The objective  of   this audit of  practice  is to review
the airway management  in patients with head and neck cancer
undergoing surgery in our institution.

Patients & Methods: The medical records of 100 patients, who
underwent major surg ery for head and nec k cancer between
January 2010 until December 2010 were retrospectively reviewed
for airway management in the operating room. Variables were
defined before the star t of  the audit and a special for m was
designed for data collection.

Results: Results will  discuss the  pre-operative airway assessment,
induction technique used , route of   intubation, the immediate
post operative course and any complications encountered during
the postoperative period.

The effect of  speed of  spinal injections,
on height of  block and haemodynamics
in patients undergoing caesarian section
Arshad Shahani

Anaesthesia department, PIMS, Islamabad.

Every anaesthetist is desirous of  achieving adequate level of
block in patients of  caesarian section without causing any
haemodynamic instability. Speed of  injection during placement
of  local anaesthetic in the subarac hnoid space can pla y an
important role in deter mination of  height of  bloc k and
consequently, the haemodynamic stability.

Objective: this study was carried out to find out the effects of
“speed of  injection” during spinal anaesthesia in patients
undergoing caesarian section.

Design: Randomized control trial.

Settings: Maternal and child health centre of  Pakistan Institute
of  Medical Sciences, Islamabad. Patients and methods: A total
of  80 patients were selected according to selection criterion who
were undergoing elective caesarian section. They were divided
into two groups (40 each). Group-F (Fast group) in which spinal
injection was given in 20 sec and Group-S( Slow group) in which
spinal injection was given in 30 sec. Grouping was allotted by
random allocation using lottery method. All other variables like
drug used, baricity, dose, volume, and concentration of  drug,
the site of  injection, position of  the patient and size of  the
needle were kept constant. Results: Height of  block:  37 patients
of  group S achieved the target block level of  T4 (required for
caesarian section) as compared to 24 patients of  group F, at 10
min of  injection. A P-v alue of  .016 w as obser ved which is
significant. Hypotension was observed in 18 patients of  group-
F as compared to 8 patients of  group-S and P-value came to be
.015 which is again significant.   Bradycardia was observed in 6
patients of  g roup-F as compared to 2 patients of  g roup-S
however the P-value was .132, which is not significant. 

Conclusion: Slower injection ( in 30 sec) during spinal anaesthesia
in patients undergoing caesarian section provides adequate level
of  block for required surgery and offers more haemodynamic
stability.
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Prevention of  hypotension in caesarean
delivery under spinal anaesthesia; new
modified supine w edged position
Farrukh Mahmood Akhtar, Waqas Ahmad Kazi, Ali Rizvi,
Rubina Mushtaq, Asma Alia

Combined Militar y Hospital. RA WALPINDI P AKISTAN

Objectives: To evaluate the efficacy of  a newly described
modified supine wedged position with table tilt for the prevention
of  hypotension in caesarean delivery under spinal anaesthesia.

Study Design: Randomised controlled trial

Place and Duration of  Study: Department of  Anaesthesiology
and Department of  Gynaecology and Obstetrics, Combined
Military Hospital, Rawalpindi &Nowshera

Methods and Materials: 100 parturients undergoing elective
caesarean section under spinal anaesthesia were studied. Lactated
Ringer's solution 10 ml /kg was administered over 10min.After
Spinal in the sitting position with a 27-guage Pencil point needle
using0.75% hyperbaric bupivacaine (12.75-15mg), the parturient
was either placed in the supine position with a wedge under the
right buttock ( 50 par turients-Gp I ) or in the new modified
supine position with table tilt (50 parturients-GpII ). The baseline
blood pressure and heart rate in each parturient before intervention
(spinal) were taken as control and evaluated against the values
after the inter vention at different time inter vals (2 minutes).

Results: 97 patients completed the study. Mean upper sensory
level was T4 at 6 min post spinal. T he mean spinal to delivery
time was less than 12 min. In Gp I, 41% of  the par turients
developed hypotension at 2 min post spinal. There were more
episodes of hypotension and required larger volume of crystalloids
and ephedrine to treat h ypotension as compared to GPII in
which the incidence of  hypotension was in only 9 % of  the
parturients and required significantly less amount of  ephedrine.

Conclusion: New Modified supine wedged position with table
tilt effectively prevents spinal induced hypotension in caesarean
delivery.

Keywords: Spinal anaesthesia, hypotension, caesarean delivery,
modified supine wedged position

Infection control education: impact on
ventilator - asscoatied pneumonia rates in
a public sector intensi ve car e unit in
Pakistan
S. Siddiqui, M.S .Khan, S.Z. Siddiqui, S .Haider, A.Zafar

Introduction: Nosocomial infection (NI), associated with
significant risks of  morbidity and mor tality, are classified as
healthcare associated injuries . NI affects nearly tw o million
patients each year in the USA resulting in some 80,000 deaths.

Objectives: The objectives of  our study included surveillance
for VAP to calculate the rates of  infection, organisms involved
and their AMR patterns in a surgical intensive care unit (SICU)
 of a public sector hospital of Pakistan. The impact of educational
sessions as an inter vention for reduction NI rates w as also
assessed.

Materials and Methods:

Study setting and Population: The study was  conducted in
an eight bed SICU of  a ter tiary care public sector hospital in
Pakistan. This unit received post operative patients from operating
rooms, surgical wards and referred cases from other hospitals
in Karachi.

Data Collection: Patient  acquiring VAP (acquiring pneumonia
after 48h of  admission in the SICU) were identified during a 6
month period (June to November 2007) following IC training
sessions and compared to similar retrospecti ve data (July to
December 2006) prior to the sessions.

Statistical Analysis: VAP rates were calculated by dividing the
identified number of  VAP patients with the total n umber of
patients who received mechanical ventilation during each study
period. All data were entered in to SPSS version 16.0 (SPSS Inc.
Chicago, IL, USA).

Results: In the 6 month period before the inter vention, 297
patients were admitted to the unit and 53 (18%) developed VAP,
while 37 (13%) of  the 285 patients admitted to the unit after the
intervention developed VAP. There was a decrease in the overall
VAP rate, although, the decrease was not statistically significant
(p=0.11).

In the period after the inter vention, Acinetobacter spp. were
isolated in 28 (76%) of  VAP patients, P.aeruginosa in 16 (43%)
and K. pneumoniae in 9 (24%). Mor tanlity was highest in the
patients infected by Acinetobacter spp. Twenty five VAP patients
(68%) had more than one clinically significant organism in their
respiratory tract specimens: 7 of  37 (18.9%) VAP patients had
three clinically significant org anisms among their respirator y
isolates and 18 (48.6%) had tw o org anisms isolated.
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Analgesic efficacy of  topical tramadol in
the contr ol of  postoperati ve pain in
children after tonsillectomy
Shakil Malik, Jitendar Wadhwani, Safia Zafar, Sadqa Aftab.

Department Of  Anaesthesiology, Sur gical Intensi ve Car e And Pain
Management, Dow Uni versity Of  Health Sciences , Karachi

Purpose:  Pain control for tonsillectomy is still a controversial
issue. Topical approaches have the advantage of  pain control
with g ood patient acce ptability. T herefore, this study w as
conducted to ev aluate the effects of  topical tramadol on
postoperative pain and morbidity in c hildren underg oing
tonsillectomy.

Methods:  A prospective, randomized, single-blind, controlled
clinical study was designed. Forty children aged between 4 and
16 years, ASA I  and II, scheduled for elective tonsillectomy and
/or adenoidectomy were randomized into tw o g roups. For
patients in group A (n=20) swabs soaked with 2mg/kg tramadol
diluted in 10ml saline w ere applied to both of  their tonsillar
fossae for 5 min, in the control g roup B (n=20) swabs soaked
with 10ml saline were applied. Postoperastive pain scores were
recorded at the first, second, fifth, seventeenth and twentyforth
postoperative hours, fourth day and the week after tonsillectomy.

Results: To be discussed during presentation.

Conclusion:

Trigeminal nerve block to contr ol facial
post operative cancer pain
Mansoor Ahmed Khan, Gauhar Afshan, Muhammd Yasir,
Naveed Latif, Ambar Saleem

Cancer pains are more complicated to understand and manage
as compared to the acute postoperati ve pain. World Health
Organization (WHO) after d1980 has dev eloped a ste pwise
approach for the treatment of  cancer pain. T he steps of  this
analgesic ladder advocate choosing_analgesics primarily based
upon pain intensity. According to the ladder, a patient with mild
pain should be started on acetaminophen, aspirin, or one of the
NSAIDs. Someone with moderate pain should recei ve low
potency opioids (e.g., codeine, hydrocodone), whereas those with
severe pain recei ve potent opioids (e .g., mor phine,
hydromorphone). Adjuvant drugs (e.g., tricyclic antidepressants,
anticonvulsants) should be added to the primar y analgesics at
each step of  the ladder as needed. Despite the efficacy of  the
WHO guidelines for cancer pain in g eneral, some patients
continue to have uncontrolled pain even with optimal use of
systemic analgesics. Head and neck cancer pain is not easy to
manage and sometimes extremely difficult due to major
dissections, change in anatomy post operatively and limitation
of  oral intake. When cancer pain is not controlled with systemic
analgesics, a four th step should be considered to extend the
WHO ladder to encompass interventional pain therapies, such
as intrathecal catheters with indwelling pumps, and techniques
of  neural blockade. For head and neck cancers this may include
such inter ventions as trig eminal ner ve blockade with local
anesthetic or radiofrequency ablation. Other interventions include
occipital nerve block, glossopharyngeal block, and sphenopalatine
block, depending upon the location of  pain.

We report a case of  trigeminal nerve block with local anesthetic
and steroid providing complete pain relief. This patient developed
chronic debilitating mixed neuropathic pain on the operated site
of  the face. He was not able to take adequate pain medication
due to the limited mouth opening and unto ward effects of
opioids. The operative procedure had changed his anatomy and
we used a modified approac h to g asserian g anglion under
fluoroscopic guidance. 80mg of  Depo Mederol along with 5mg
bupivacain was injected at the g anglion. Patient got complete
pain relief  immediately after the bloc k. He was advised for a
gastrostomy for administration of  analgesics as well as his feed.
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Camparison of  intravenous tramadol with
local infiltration of  tramadol f or post
operative analgesia in patients undergoing
laparoscopic cholecystectomy.
Bushra Salim, Sadaf  Siddiqui, Sadqa Aftab, Saeeda Haider.

Department Of  Anaesthesiology, Sur gical Intensi ve Car e And Pain
Management, Dow Uni versity Of  Health Sciences , Karachi

Study objective: To compare the effect of intravenous tramadol
with local infiltration of  tramadol on post operative pain after
laparoscopic cholecystectomy.

Design: Prospective randomized study.

Materials and methods: Setting: Department of anaesthesiology,
SICU and pain management, Civil Hospital, Dow University of
Health Scienses Karachi.

Subjects: 70 patients fulfilling the inclusion and exclusion criteria,
scheduled for electi ve laparoscopic c holecystectomy.

Method: The patients were randomly divided into two groups.
In Group A, patients received intravenous tramadol 2 mg per
kg  while in Group B, the trocar insertion points were infiltrated
with 2 mg per kg of tramadol in 10 ml normal saline. Pain scores
were recorded at 0 and 30 min utes and 6,12 and 24 hours
followup.

Results: To be discussed on the da y of  presentation

Conclusion: Nil

Comparing the ef fectivness of  tramadol
and pethidine for control of  shivering after
spinal anaesthesia.
Jatendar Wadhwani, Bushra Salim , Saeeda Haider, Sadqa
Aftab.

Department of  Anaesthesiolo gy, Sur gical Intensi ve Car e and P ain
Management, Dow University of  Health Sciences, Civil Hospital Karachi.

Introduction: Shivering is a distressful and detrimental problem
arising during spinal anaesthesia  that can be effectively managed
by therapeutic intervention.

Objective: To Compare the effecti veness of  Tramadol and
Pethidine for control of  shivering after spinal anesthesia in
cesarean section

Study design: Prospective, randomized, double blind, clinical
trial.

Setting: Department of  Anaesthesiology, Surgical Intensive
Care &  Pain Management, Dow Medical College & Civil Hospital
Karachi.

Methods: During study period, 160 patients with sc heduled
elective cesarean section, who experienced shivering after spinal
anaesthesia were included in this study . Two groups T and P
were formed and patients were equally divided into these groups
by envelop method. Group T w ere treated with T ramadol
0.5mg/kg i/v and Group P treated with Pethidine 0.5mg/kg i/v.

Results: Shivering zero and one w as observed in 68 (42.5%)
cases in which 60% (48/80) in g roup T and 25% (20/80) in
group P, while  patients with shivering grade 2 to 4 was higher
in g roup P then g roup T . So rate of  shivering was high in
patients who were treated with pethidine.

Conclusion: Tramadol is significantly effective drug in controlling
post-spinal shivering as compared to pethidine

Key Words: Spinal Anesthesia, Shivering, Pethidine, Tramadol
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Fiberoptic intubation in a pediatric patient
with severe temporomandibular joint
(TMJ) ankylosis: A case report.
Ali Asghar, Faisal Shamim, Asiyah

The anesthetic manag ement of  c hildren with craniofacial
abnormalities presents a real challenge for the anesthesiologist
.Awake fibreoptic intubation with topical anesthesia in anticipated
difficult airway is regarded as the safest approach. But patient's
co-operation is essential so it is not an ideal option for children.

In this case report, we are reporting the case of  an eleven year
old child who was a diagnosed case of bilateral temporomandibular
joint (TMJ) ank ylosis. She w as scheduled for bilateral g ap
arthroplasty with left sided coronoidectom y under g eneral
anaesthesia Her mouth opening was severely reduced along with
receding chin. We decided to proceed with a wake fiberoptic
intubation under regional anaesthesia with the presence of ENT
surgeon in the operating room for emergency tracheostomy if
required. T he c hild became uncooperati ve in the OR, so
inhalational induction was done with Sevoflurane in 100% oxygen
.Sevoflurane is an ideal agent for inhalational induction and has
an important role in management of  difficult airway because the
depth of  anesthesia can be rapidly altered and the patient can
be awakened if  airway cannot be controlled.

Our case was successfully managed.

We conclude that adequate sedation along with topical airw ay
anesthesia is essential for successful fibreoptic intubation in
pediatric age group.

Comparison of  two analgesic doses of
ketamine on haemodynamic response to
surgical incision
Rashid Hafeez

Introduction: Haemodynamic stress response to surgical incision
is due to pain. Pain is a conscious description and during general
anaesthesia, the conscious experience of  pain disappears. In an
anaesthetized unconscious patient, neural response to stressful
stimuli results in activation of  sympathetic pathways and increases
the secretion of  pituitary and adrenal hormones. This results in
tachycardia and hypertension. Suppression of  the pain pathways
reduces stress responses during surgery. Ketamine in analgesic
dose ie; 0.25-0.5 mg/kg should also obtund this response to skin
incision. In an attempt to test the h ypothesis that ketamine in
this dose prevents tachycardia and hypertension on skin incision,
we compared 0.25 mg/kg ketamine with a higher dose; that is
0.5 mg/kg. We also compared the haemodynamic response to
the administration of  the two doses of  ketamine as a secondary
outcome measure.

Objectives: To compare the effect of  two analgesic doses of
ketamine on Heart Rate (HR) and Systolic Blood Pressure (SBP):

1. On administration of  ketamine (at baseline) and
2. On surgical incision.

Data collection procedure: 60 Patients were randomly divided
into two groups(30 in each group) using random numbers table.
Group A recei ved ketamine 0.25 mg/Kg whereas g roup B
received ketamine 0.5mg/kg. After setting up the monitors, first
value of  HR and SBP were taken as baseline value. Propofol 1%
in a dose of  2 mg/kg and rocuronium in a dose of  0.6 mg/kg
were given I/V for induction in both groups and maintained on
sevoflurane. Intravenous ketamine was given according to the
assigned group.HR and SBP were recorded before induction as
the baseline values, before the administration of ketamine, every
minute after k etamine till the surgical incision (SI) and the
following five minutes; then at ten and twenty minutes after SI.
Percentage change in HR and SBP from the baseline was calculated
for all the readings follo wing administration of  ketamine.

Results: The results of  our study showed that both groups were
comparable regarding hemodynamic response after ketamine at
1,2,3,4 and 5 min and their hemodynamic responses were also
comparable at 1,2,3,4,5,10 and 20 min after SI. Hemodynamic
response to SI w as decreased in both g roups but there w as
statistically significant difference between the two groups only
in heart rates 5 min utes after giving ketamine(p=0.041). The
difference between heart rates 1 minute after incision was very
close to statistically significant ie; p=0.067.

Conclusion:  We concluded that there is statistically significant
difference in both g roups (A=0.25mg/kg, B=0.5mg/kg) 5
minutes after giving ketamine (p=0.041). The haemodynamic
response after surgical incision is decreased in both groups but
there is no significant statistical difference in both g roups to
blunt the haemodynamic response, so lower doses of  ketamine
can safely be used to blunt the incision response avoiding side
effects associated with higher doses.

Key words: Ketamine , Haemodynamic R esponse , Surgical
Incision.
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Exploring the benefits of  postoperative
patient controlled analgesia in comparison
to con ventional methods. A literatur e
Review
Samina Sattar

MSc (Pain Medicine), Diploma in Pain Management

Purpose: Pain is a subjective and multidimensional experience
that is often inadequately manag ed in clinical practice. Use of
PCA for postoperative pain management is increasing throughout
the developed world largely because it can provide equivalent or
better analgesia than conventional methods for postoperative
pain management. PCA has emerg ed as an effecti ve way for
patients to manage their pain, allowing self  administration of
small doses of  analgesics to maintain a cer tain level of  pain.
PCA is most commonly delivered via an intravenous route. While
the patient satisfaction is higher with PCA than with conventional
methods of  analgesic administration, the costs , health care
resources and risk of  errors may limit utility of  PCA. 

As the author belongs to a dev eloping country in south Asia,
where the postoperative pain is managed with the conventional
methods of  analgesia which includes as required administration
through intravenous bolus doses, intramuscular injections or
through oral route, in this review author will try to explore the
advantages of  intravenous PCA in comparison to conventional
methods of  analgesia used for managing post operati ve pain.

Method: A comprehensive review of  available literature was
carried out to explore the benefits of using IV PCA in comparison
to conventional methods for management of  postoperative pain.

Conclusion: IV PCA w as found to be an effecti ve and safe
modality for deli vering analgesic dr ugs for manag ement of
moderate to severe postoperative pain in hospitalized patients
for 24-48 hours after surgery with or without adjuncts, with high
patient satisfaction.

Early experience of  VATS thymectomy
with OLV
Farhan Ahmed Majeed

Associate Prof  Department of  Thoracic Surgery CMH Rwp, FCPS ,
FRCS (General Surgery) FCPS Thoracic Surgery

Objectives: To study the outcome of  OLV and feasibility to
vats thymectomy in decreasing ICU stay.

Material & Methods:  This a retrospective pilot study of  11
cases of  thymectomy done in from march 2011 to june 2011, 7
cases were male and 4 female,mean age of  the patient was 30.We
used the Rt sided approach with OLV tube of  left side 37 0r 35
french.30 degree telescope was used with dissection with harmonic
scalpel.

Results: Vats thymectomy was done with four port technique,
mean ICU stay was 2 days,chest tube was removed on second
day in 9 caes,there was one conversion to partial strenal split,
operating time was reduced to one hour from initial two hour
s.in no patient was co2 insuff lations done.,post operative low
suction was maintained, there was no mortality.

Conclusion: Voiced concerns regarding the ability to perform
a complete and total thymectomy by this approach have been
frequent. Benefits to video-assisted and all minimally in vasive
approaches include perfor mance of  a less in vasive surgical
procedure as manifested by less pain, less pulmonary dysfunction,
and less exacerbation of myasthenia compared with more invasive
standard approaches, it reduces ICU sta y and decreases the
mobidity and mortality of  the procedure.
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Care bundles - are they cost effective
Dr Hameed Ullah

Associate Professor & Consultant, Anaesthesia & Intensive Care, Aga
Khan University, Karachi, Pakistan.

Care bundles are inter vention strategies which when used in
combination give better results as compared to when used in
isolation. Over the past decade , the use of  care bundles has
become increasingly popular in the clinical care setting. Various
care bundles have been extensively evaluated for practicality and
effectiveness in achieving the objectives and have shown promising
results. Cost effecti veness is an area whic h is also g aining
importance in this economically dri ven world and healthcare
providers are also focusing on cost effecti ve strategies. The
implementation of  the care bundles on one hand demand the
use of  resources, both personnel and financial, for their effective
implementation and on the other hand are effective in reducing
the incidence of  the morbidity for which they are designed. This
presentation will focus on highlighting both these aspects not
only in the developed countries but also the developing countries
like Pakistan.

Stewart's versus Traditional approach in
Acid base analysis
Dr Khalid Samad

Assistant Professor, Department of  Anesthesia, Aga Khan University
Hospital, Karachi

The interpretation and understanding of  acid base dysfunction
has recently been revisited. The traditional approach developed
from the pioneering work of  Henderson and Hasselbalch and
is still the most widely used in clinical practice.

The Henderson-Hasselbach equation provides an approximate
relationship between the respiratory variable (pCO2), the metabolic
variable [HCO3-], and the resultant pH. A flaw with this approach
is that other important buffers exist and play an important role
in acid base physiology (e.g. haemoglobin and albumin). HCO3-
and pCO2 are not therefore inde pendent. The base ex cess
concept was evolved to address this problem. It is a method of
measuring the metabolic component. The base excess concept
works by resetting the sample to a nor mal pCO2 (40 mmHg)
by equilibration, and then titrating it to pH 7.4 using molar acid
(now calculated from normograms). The number of  mmol/L
required equals the base excess, and is therefore a measure of
how acidotic or alkalotic the sample is without any contribution
of  carbon dioxide. Finally, calculation of  the anion gap allows
classification of  a metabolic acidosis into those with a nor mal
or increased anion g ap. The anion g ap is a measure of  the
concentration of  unmeasured anions (e.g. plasma proteins) and
is based on the theor y of  electrical neutrality (the sum of  the
positive ions m ust equal the sum of  the neg ative ions). An
increased anion gap suggests the presence of unmeasured organic
acid, whereas a nor mal anion gap implies that the decrease in
bicarbonate has been counteracted b y an increase in c hloride
concentration

The cardinal tenet of  the Stewart approach is that the ser um
bicarbonate is a dependent and is not a deter minant of  blood
pH. This technique estimates unmeasured anion concentrations,
incorporating the contribution of  the respiratory status (pCO2)
and electrolyte and plasma protein abnormalities with the acid-
base imbalance. According to this theory, changes in blood pH
are regulated by three independent variables: (i) the strong ion
difference (SID) (difference between fully dissociated anions
and cations); (ii) pCO2; and (iii) the total weak acid concentration
(Atot) (consisting mainly of  albumin and phosphate).

The major practical difference betw een the Stewart approach
and the conventional approach to acid-base disturbances is the
inclusion of  the serum albumin concentration in the Stew art
approach. However, if  changes in serum albumin concentration
are accounted for in measurement of  the anion gap, the more
complex Stewart approach does not appear to offer a clinically
significant advantage over the traditional approach to acid-base
disturbances.
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Dental anaesthesia f or the “special”
pediatric patient
Prof  M Iqbal Memon

QPGMC/PIMS, Islamabad

Pediatric dentistry cases are about 5-9 percent of total paediatric
and neonatal surgical procedures at c hildren hospital PIMS
Islamabad and special children ranges from 9-11.7% as larg e
number of  children are provided service on dental chair, where
anaesthetist is rarely needed.  These special children have multiple
problems-mental retardation, speech defects, oral and airw ay
problems, gastro-esophageal reflux,spastic/fixed or hypermobile
joints, seizures , cardiac disease . T hese special c hildren are
challenging and present more risk as compared to healthy children.
They are anesthetized for restorative treatment, dental extraction
or pulp treatment. Restorative dentistry is carried out in order
to preser ve teeth and reduce the need of  revisit as long as
possible.most of  our children were either having cerebral palsy
or down syndrome. To anesthetize these children, experienced
pediatric anesthetist should have a detailed history and clinical
examination for primary disease, associated problems, behavior
status and dr ug histor y. These patients ma y be transpor ted
sedated to OR. There is no difference between intravenous and
inhalational induction. Suxamethonium can be used for intubation.
Fiberoptic intubation is recommended in g rade 3 or 4 and
unstable atlanto-axial joint. These children are sensitive to non-
depolarizing relaxant, if  on anticonvulsant drugs. These children
are susceptible to hypothermia, need temperature monitoring.
Recovery is slow so patient may be nursed in lateral position and
awake extubation may be helpful.

CPB and Noncardiac Surgery
Hamid Iqil Naqvi

Cardiopulmonary Bypass Machine and its appropriate use is one
of  the most important aspects of  surgery on heart. CPB allows
to maintain circulation and o xygenation whenever heart and
lungs are unable to maintain their functions intentionally or
unintentionally.

In additions to tremendous help during perfor mance of  heart
surgery, appropriate use of  CPB for certain noncardiac surgeries
is of  significant importance in  performing  surgeries in vascular
abnormalities in brain,  certain procedures on lungs and airways,
major blood vessels. Anaesthesiologist role is to keep a patient
asleep and pain free, safe initiation of  CPB, protection of  brain,
heart, kidneys, haemostatic system and facilitate the desired
procedure and deal with the undesirable effects of  CPB.
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Handles for knowledge and skills with an
attitude- who is the beneficiary?
Dr Sabina Shibli

Consultant Anaesthetist Alexandra Hospital Singapore

Handles can be defined as something to hold on to in order to
take a step forward or steer a process.

Knowledge, skills and attitude are alter natively and or
interchangeably described as cognitive, affective and psychomotor
elements in adult education, teac hing, training, lear ning and
practice modules. This concept is widely used in cur riculum
design and defining processes that leads to a relatively long term
educational outcome.

Several taxonomies defined by educationalists within these three
elements.  Non structured adult learning is defined as Self directed
Lifelong learning (CME) however a discipline is maintained by
defining boundaries b y cur riculum for mally or infor mally.

It is wise to keep the features of  adult learning in the forefront
while designing curriculum. One has to realize that the learning
stimulus comes from 'within' in an adult. T hey dev elop
Individualized methods for learning of  their personal preference
and in their own time and timelines.

Adults commonly use obser vations and tr y to utilize prior
experience to some extent which may or may not go down well
with the current concept of  evidence based practice. Therefore
adult learning model should not be considered Teacher Redundant.
Doctors are adult lear ners and do need teac hers and trainers
alongside a comprehensive education and training programme
with clearly understood principles . There is a strong need to
incorporate at the outset, an introduction of  all the disciplines
including medicine and social sciences. Multidisciplinary education
does not necessarily mean disciplines of all branches of  medicine.
Patients need compassion that may come from non-medicinal,
psychosocial modeling of  curriculum.

Currently in healthcare settings, there is an ample emphasis on
medical education and training but little credence is gi ven to
develop and nurture 'attitude'. It cannot be said with confidence
that the 'good doctors' always possess 'good attitude' towards
their patients.

In order to for mulate a balanced education and training
programme, defining principles is of utmost importance. Adults
need help with direction, decision making, identifying learning
opportunities and resources. Doctors need to develop additional
skill to step back, defocus from disease model and sometimes
assume a social responsibility for better patient care .

Recently emerging Inter professional education (IPE) modeling
seems to have offered some hope. This might be a way forward
towards participative learning and participative patient centered
care. Therefore it is suggested that future educational planning
should be linked with training (practice model) and patient focus
care.

Mechanisms of  Blast Injury
Dr Safia Zafar Siddiqui

Assistant Professor DUHS Karachi

According to the South Asian T errorism Portal, there is an
increasing trend of  bomb blasts in Pakistan. The total number
of  bomb blasts in 2010 w as 473, and in 2011, up to 30th
September, the number has increased to 485.

Different types of  explosive are being used for the blast injury
which includes TNT, C-4, Semtex, nitroglycerin, dynamite ,
ammonium nitrate fuel oil (ANFO) pipe bombs , gunpowder,
and most pure petroleum-based bombs such as Molotov cocktails
or aircraft improvised as guided missiles.

High order explosive produce a supersonic over pressure shock
waves, while low order explosives deflagrate (subsonic combustion)
and do not produce an over pressure waves.

These different pressure waves produce different type of  injury.

Primary-----Results from the impact of  the over pressurization
waves with the body surfaces e.g. gas filled structures are most
susceptible like lungs, GI tract, middle ear, Globe (eye) perforation,
concussion.

Secondary------Results from flying debris and bomb fragments
e.g. any body part can be affected

Tertiary------Results from individuals being thrown by the blast
wind e.g. fracture and traumatic amputation, closed and open
brain injury.

Quaternary------Results from exacerbation or complications of
existing conditions e.g. burns, asthma, angina, hyperglycemia,
hypertention.
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Attitude of  general public to risks
associated with general anesthesia
Dr. Mujeeb Ahmed Khan,  Dr.Shakil Malik, Dr.Safia Zafar
Siddiqui

Department of  Anesthesiology SICU and Pain management Civil hospital
and Dow University of  Health Sciences Karachi

Purpose: This prospective questionnaire-based study has done
to understand public fear about general anesthesia in Pakistani
population that will help us to entertain fears of  people (control
or eliminate) by proper counseling or premedication, that could
make patient satisfaction and better quality of  Anesthesia.

Objective: To identify specific fears being enter tained about
general anesthesia.

Methods: One hundred patients, who were to undergo surgery
within the next 24 hours in a major ter tiary care centre (Civil
Hospital Karachi) in Pakistan .This was prospective questionnaire-
based study . P atientwere randomly selected to fill up a
questionnaire to assess their fear about general anesthesia. The
questionnaire was divided into two sections; (a) the demographic
information which included age, sex, marital status, occupation,
education status, previous exposure to anesthesia and patient
preference for anesthesia technique. (b) Fear about risks associated
with general anesthesia; respondents were expected to pick one
of  four options (v ery concerned, some what concer ned, not
concerned and not sure), to indicate how they feel about each
of  the eight risks listed in the questionnaire.

Results: Study is ongoing; result will be discussed on the da y
of  presentation.

Conclusion: Conclusion will be discussed on day of presentation.

Trauma Triage and Initial Mana gement
Prof  Saeeda Haider

Department of  Anesthesiology SICU and Pain management Civil hospital
and Dow University of  Health Sciences Karachi

Trauma is the leading cause of  overall death in the young.There
is a tri-modal distribution of  death,some dying in the first few
minutes due to immediate exsanguination,others in hours due
to decompensation and those who sur vive may succumb to
sepsis and multiorgan failure in weeks to follow.

Airway emergencies, hemorrhage and neurologic injuries are the
main causes of  initial mor tality. Speedy and appropriate
management in the early post traumatic hours make a significant
difference to the eventual outcome of  the patient.

Triage, a dynamic process by which patients are prioritized to
receive treatment comprises of  continued assessments and
reassessments. A properly conducted trauma triag e improves
patient's outcome as well as prevents ill utilization of  resources.

The time old ABCD of  trauma is still applicable however with
better insight and clear , well delineated g oals and guidelines.

Concept of  Hemostatic Control and Hemostatic Resuscitation
utilizes the strategy of  Damage Control Surgery and Permissive
Hypotension retarding the bloody vicious ccycle of hemorrhage,
resuscitation , hemodilution, and coagulopathy leading to further
hemorrhage.

Preventing secondary brain injury by stair step manouvers has
a definite impact on mor tality and forms the basics of  initial
management of  trauma patient.
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Stewart's versus Traditional approach in
Acid base analysis
Dr Khalid Samad

Assistant Professor, Department of  Anesthesia, Aga Khan University
Hospital, Karachi

The interpretation and understanding of  acid base dysfunction
has recently been revisited. The traditional approach developed
from the pioneering work of  Henderson and Hasselbalch and
is still the most widely used in clinical practice.

The Henderson-Hasselbach equation provides an approximate
relationship between the respiratory variable (pCO2), the metabolic
variable [HCO3-], and the resultant pH. A flaw with this approach
is that other important buffers exist and play an important role
in acid base physiology (e.g. haemoglobin and albumin). HCO3-
and pCO2 are not therefore inde pendent. The base ex cess
concept was evolved to address this problem. It is a method of
measuring the metabolic component. The base excess concept
works by resetting the sample to a nor mal pCO2 (40 mmHg)
by equilibration, and then titrating it to pH 7.4 using molar acid
(now calculated from normograms). The number of  mmol/L
required equals the base excess, and is therefore a measure of
how acidotic or alkalotic the sample is without any contribution
of  carbon dioxide. Finally, calculation of  the anion gap allows
classification of  a metabolic acidosis into those with a nor mal
or increased anion g ap. The anion g ap is a measure of  the
concentration of  unmeasured anions (e.g. plasma proteins) and
is based on the theor y of  electrical neutrality (the sum of  the
positive ions m ust equal the sum of  the neg ative ions). An
increased anion gap suggests the presence of unmeasured organic
acid, whereas a nor mal anion gap implies that the decrease in
bicarbonate has been counteracted b y an increase in c hloride
concentration

The cardinal tenet of  the Stewart approach is that the ser um
bicarbonate is a dependent and is not a deter minant of  blood
pH. This technique estimates unmeasured anion concentrations,
incorporating the contribution of  the respiratory status (pCO2)
and electrolyte and plasma protein abnormalities with the acid-
base imbalance. According to this theory, changes in blood pH
are regulated by three independent variables: (i) the strong ion
difference (SID) (difference between fully dissociated anions
and cations); (ii) pCO2; and (iii) the total weak acid concentration
(Atot) (consisting mainly of  albumin and phosphate).

The major practical difference betw een the Stewart approach
and the conventional approach to acid-base disturbances is the
inclusion of  the serum albumin concentration in the Stew art
approach. However, if  changes in serum albumin concentration
are accounted for in measurement of  the anion gap, the more
complex Stewart approach does not appear to offer a clinically
significant advantage over the traditional approach to acid-base
disturbances.
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Management of  Hear t Beating Donor s
Dr Shahab Naqvi

AFIC/NIHD, Rawalpindi

Before the adv ent of  the role of  immune system in human
beings in 1940s, multiple efforts of  organ transplantation were
done but, of  course, failed. Development of  ventilatory support
in ICU patients in 1950s resulted in a population of  brain dead
patients whose other organ systems could be supported. Later
on, concept of organ donation from these patients was developed.
As the science of  organ transplantation fur ther prog ressed
mankind could see a beating heart transplant in May 2006 in a
British worker at Papworth hospital UK. In this case heart from
a donor was taken and transported to the recipient, “beating in
a box”.

Once a patient is declared brain dead, discontin uation of  all
organ support and treatment is in order. But, if  the same patient
fulfills the laid down donors' criteria and his/her family agrees
for organ donation, s/he becomes an asset as the lives of  8-10
(or even more) patients can be saved from the organs that s/he
would donate. In this case a meticulous management of  all organ
systems is required.

Pathophysiology of  Brain Stem Death: T he altered
pathophysiology in a brain stem dead patient is a consequence
of  multiple factors, including effects of  primary pathology,
complications of  ICU treatment, a systemic inf lammatory
response that is centred upon the pulmonar y circulation and
altered physiology due to brain stem death. Brain stem death
would lead to rapid deterioration of  cardiac function leading to
cardiac arrest if  untreated. All the derangements are predictable
and can be moderated, ev en reversed by the treatment. T he
cardiovascular effects can be divided into two groups according
to timing of  their onset as, early and late effects. 

Management Strategies: Primary goal is to maintain organ tissue
perfusion and o xygenation, normal body temperature , f luid
electrolyte and acid-base balance and avoid infection.  Chest x-
rays, ECG, ABGs, LFTs, renal function tests, and trans-esophageal
electrocardiography should be performed as early as possible.
Tracheal secretions should be sent for urg ent Gram stain and
culture. Minimum monitoring requirements include CVP, cardiac
monitoring, arterial pressure, temperature, blood sugar and two
hourly ABGs including electrolytes (especially K+). Swan Ganz
catheter should be inser ted to monitor PCWP, cardiac index,
SVR and PVR if  cardiac transplant is planned.

Management should include circulation suppor t, f luid
management, hor mone resuscitation, rh ythm management,
ventilatory support and infection control.

As the organ transplantation, including liver and heart is about
to pick up in Pakistan, we must learn to manage beating heart
donors meticulously. Heart Beating Donors (HBDs) are v ery
precious assets lying in the ICU as lives of  8-10 patients depend
on them.
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Acute Low back pain
Agha Sajjad Hussain

American Board cer tified Pain Management Specialist & Diplomate
American Board of  Anesthesiology

Acute Low back pain: 2nd most common symptom patient sees
a GP. Red f lag symptoms are usually ignored. Less asser tive
treatment not only causes morbidity for months but significant
chance of throwing patient in chronic low back pain and disability.
 Recommendations by AAFP & APS have changed in terms of
activity, lying surface etc. Current treatment recommendations
will also be addressed.

Managing Acute Pain in Developing
Countries
Asif  Gul Kayani

Department of  Anaesthesia, Intensi ve Care and Pain, Armed Forces
Institute of  Cardiology (AFIC) Rawalpindi.

Acute pain is an important aspect of  injury, surgery, childbirth,
and acute medical illness. It is the most commonly experienced
type of  pain throughout the world and accounts for two-thirds
of  visits to the emergency department. Pain management takes
a low priority in many low-to middle income groups of  countries.
There is a general lack of  resources in terms of  personnel, drug
availability, and basic equipment in lo w resource countries .

International Association for Study of Pain (IASP) has dedicated
year 2011 as the 'Global Year for Acute Pain'. This paper intends
to review the existing bar riers to optimal pain manag ement,
available options for specific situations , survey of  acute pain
management, and existing as w ell as possible initiati ves to
overcome the barriers in the developing world.

Although at present acute pain is not w ell managed due to
multiple factors, there is a glimmer of  hope as many health care
workers are taking initiatives to overcome these factors. Hopefully
in a few years time w e can look forw ard to better acute pain
management in the developing countries.
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