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Editorial

Litigation in Anesthesia Practice

K.K. Mubarak

Introduction

Though safe
anaesthesia practice has
improved the quality of
medical care,
perioperative adverse
patient outcomes are not
uncommon. As the
a n a e s t h e s i o l o g i s t
manipulates the human
physiology, often in a
diseased condition, the
risk is quite high. When
the patient outcome is not
as expected, there is
chance for medical
litigation. The
complications may be due
to patient factors, human
errors, or equipment
malfunctioning. The
anesthesiologist should
anticipate such situations
and take precautions to
ensure a safe patient
outcome, thus reducing
the chances for litigation.
Litigations have led
physicians to take due
precautions and patient
care leading to a safer
medical practice.

The motive behind
litigation may not be
always financial gain. It
can be a psychological
reaction of the patient or
their relatives to the
treating doctor, who feels
that due care was not

given. At times it may be
due to a poor doctor-
patient relationship.

Types of Cases

 Anesthesiologist can be
charged with either a civil
or criminal case. Civil
case is filed in the court
or consumer forum
seeking compensation for
the harm caused to the
patient. Criminal case is
filed in a police station,
and after investigation the
doctor is prosecuted, if the
offence is found to be of
serious nature. He will be
punished if found guilty,
but the complainant does
not get any compensation.

Medical Malpractice

It is the failure to
provide professional care
with the ordinary skill
given by another member
of the profession of similar
quality, resulting in
injury, damage or loss to
the patient. Malpractice
suit is often raised against
those who has exhibited
negligence and did not
abide to the prescribed
standards of care.

Standards of Care

It is how the physician
should act as prescribed
by the professional body,
based on scientific
principles and standard
text books. This is usually
looked by the court to
assess whether
reasonable care has been
given or not. The
practitioner should
discharge reasonable
standards of care and
competence to his patient.
Neither a very high nor a
low degree of care and
competence is expected by
the court.

Standards of  Care in
Anesthesia Practice

This has to be assessed
in view of the
circumstances at the time
of the incident. While
evaluating, factors such as
condition of the patient,
experience of the surgeon,
nature of the procedure,
availability of drugs and
equipments has to be
considered.

The anesthesiologist
should do a
p r e a n a e s t h e t i c
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assessment on the previous day for all
elective cases. In addition to clinical
examination, he should go through the
relevant investigations and get necessary
interdisciplinary consultations. He
should explain the contemplated
anesthetic procedure to the patient or
their caretakers and get a written
informed consent.

Informed Consent

It should contain a fair and clear
explanation of the procedure and the
risks and complications that might occur,
specific to the patient. Though a common
consent is taken for anesthesia and
surgery, a consent specifically
mentioning the risks and details of
anaesthesia will be more valid in the
Court.

Anaesthetic Procedure

Anaesthesiologist has the primary
responsibility to choose the right
anaesthetic technique for the planned
procedure. Never select a technique
against the wishes of the patient. He
should confirm the patient, type and side
of the surgery before anesthetizing. The
surgeon is not expected to commit on the
anaesthetic technique, but can ask for
surgical requirements (e.g. abdominal
relaxation, induced hypotension).

The anesthesiologist should be present
throughout the conduct of anesthesia till
the patient is stable in the postoperative
room. He should respect the dignity of
the patient and should not make adverse
comments when anaesthetized. Providing
adequate anesthesia, pain relief and
prevent intraoperative awareness in a
safe way are his primary concerns. He
is responsible for the maintenance of vital
parameters and should continuously
monitor them aided by monitoring
devices. He should ensure, patient safety
during surgical positioning. Any change
in the vital parameters or equipment

malfunctioning which endangers the
patient has to be immediately recognised
and properly dealt with. In case of any
unexpected event (e.g. lip injury during
intubation, high spinal following
epidural), proper documentation should
be done and the patient or the caretakers
should be informed later.

Qualification and Experience

A practitioner is expected to practice
only the particular system or branch of
medicine he has studied and registered.
Inexperience or lack of knowledge is no
defense and is likely to be medical
negligence. A patient has the right to get
due care and competency from a qualified
and experienced person. As medical
practices are likely to change over time,
the practitioner should be updated with
the current standards of practice.

Vicarious Liability

If a senior anesthesiologist delegates
duty to another person under his control,
he will be responsible for the actions of
the latter. Delegation of responsibility to
an inexperienced, knowing that he will
be unable to give reasonable care will
amount to negligence. However, vicarious
liability is not applicable to criminal
liability of the junior. The hospital is
liable for negligence of the employee and
can be held responsible for faulty
equipment or unqualified staff.

Error in Judgment

A doctor will not be negligent due to
an error in judgment which has caused
the damage, provided he has acted with
reasonable standards of care. However,
an error in judgment which is not
expected from a person of similar
competency which has caused the
damage, can amount to negligence.
Grave mistakes like using an unscientific
technique or a wrong drug can lead to

K.K. Mubarak / Litigation in Anesthesia Practice
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liability or even lead to “res ipsa loquiter”.

Res Ipsa Loquiter

This means that “things speak for
themselves”. Here, the damage would not
have occurred without the wrong action
of the doctor, such as failure to remove
a pack or anesthetizing a wrong patient.
Here, the burden of proof is on the
defendant doctor and not the
complainant.

Expert Witness

The court often assigns an expert to
find whether adequate care was given to
the patient. He will be an expert in the
field and competent to assist the case by
his skill and knowledge in a just and
truthful way, but should not be a
personal friend or relative of the
complainant. Both the parties have the
right to produce an expert to support their
claims. Many a time, the success of the
case depends on the opinion given by the
expert witness. The court can dismiss
the complaint if the complainant fails to
produce an expert to substantiate the
claim.

Medical Negligence

If the mishap has been proved to be
due to lack of reasonable care or without
a proper consent, the treating physician
will be held responsible. In case of
medical negligence, the patient (Plaintiff)
must prove:

1. Duty: the anaesthesiologist owed
him a duty or obligation.

2. Breach of Duty: the anaesthesiologist
failed to fulfill his duty.

3. Causation: there is a close causal
relationship between the
anaesthesiologist’s act and the
injury.

4. Damages: damage occurred due to
the anaesthesiologist’s act.

Contributory Negligence

If a patient does not follow the doctor’s
instructions, which has resulted in the
injury, he cannot claim for damages. e.g.
Aspiration pneumonitis following
anesthesia in a patient, who has not
obeyed to the instruction of preoperative
fasting.

Malpractice Damages

General damages are related to the
pain and sufferings directly related to
the injury. Special damages are
consequences of the injury like medical
expenses and lost income. Punitive
damages are exemplary damages to
punish the physician for his negligence
and as a caution for others not to repeat
such mistakes.

If Litigation is Anticipated

Maintain confidentiality and do not
discuss the case casually with others.
Ensure that the records are proper and
complete, with date and time, name and
signature with qualifications and
designation. Never alter or tamper the
records, which will be viewed by the court
seriously. Collect as much details, facts
and records relating the case to defend
the case. Any clarifications regarding the
case should be sought for and kept ready
for the trial. In the court, the defendant
will not be allowed to give his opinion,
which the court will seek from the expert
witness. He will only be allowed to
recollect what has happened, and asked
to answer the questions put forth
towards him.

How to Present in the Court?

Behave in a polite way, observing the
local rules. Do not become restless or
panic. Answer to the questions put forth
legibly in a calm manner with a clear
voice, avoiding medical jargons. Do not
provide extra information when not asked
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for. Never become emotional, arrogant or
make jokes and sarcastic comments. Do
not try to teach the opposite counsel or
the judge or try to show ones’ knowledge
and expertise. Try to convince the court
that due care and precautions are taken
in patient care and do not exaggerate
the care given.

How to Avoid Litigation?

Ensure a proper written informed
consent before taking up the patient for
anaesthesia. Improve doctor-patient
relationship during the preanaesthetic
visit and explain the procedure and the
risks involved taking their confidence. A
male anesthesiologist should never
anaesthetise a female in the absence of
a female attendant. Keep updated the
scientific developments and practice the
currently accepted techniques, keeping
to the “standards of care”. Ensure that
the patient is being continuously closely
monitored and immediate care is taken
in the event of any adverse occurrences.
Always keep a good anesthetic record
with documentation of all perioperative
events with date and time, and
corrections if any, duly signed. Never
tamper the records. Court assumes that
“if it is not written, it is not done”. Involve
multidisciplinary consultations and help
of senior colleagues when needed.
Ensure that the assistants and co-
workers are properly qualified and
trained. Keep the machines and
equipments properly maintained with
proper pre procedure check up. Take
precautions to avoid wrong drugs and
dosages, and discard the expired drugs.
In case of anticipated difficulty in
procedures like endotracheal intubation,
regional techniques or invasive
monitoring, get expert help or refer to a

better centre. In case of a mishap, never
abandon the patient and make sure that
the patient has been properly handed
over to the right person and place, where
due care can be given.

Finally, the anaesthesiologist should
not take up a case if he himself is
physically or mentally exhausted which
can endanger the patient’s life.
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Abstract

Context: spinal
anaesthesia is
advantageous in that it
uses small dose, simple to
perform and offers a rapid
onset of action, reliable
surgical analgesia and good
muscle relaxation. First
report of paediatric spinal
anaesthesia was published
by August Bier in 1899 with
Cocaine in 11 year old child
for ischium abscess
drainage. Aims: To compare
the efficacy, duration,
quality and side effects of
intrathecal Bupivacaine
alone and Bupivacaine plus
clonidine in paediatric
patients. Settings and
Design: Patients were
randomly allocated in two
groups. Group-A received
Bupivacaine 0.5% heavy
(0.4mg/kg for 5-15kg or
0.3mg/kg for >15 kg) and
Group-B received
Bupivacaine 0.5% heavy
(0.4mg/kg for 5-15kg or
0.3mg/kg for >15kg) and
preservative free Clonidine
(1 mcg/kg). Methods and
Material: A prospective
randomised double blind
study was carried out in 60
ASA-1 paediatric patients
undergoing surgeries below
T8 dermatome up to 2 hrs
duration. Patients were
randomly allocated in two
groups. Group- A and Group-
B comprising 30 patients
each. Time of onset of
sensory block, maximum
level of sensory block,

duration of sensory block,
duration of post-op analgesia
and side effects were
observed. Statistical Analysis
Used: Data obtained was
subjected to statistical
computation and analysed
using computer programme
statistical package for social
science (SPSS) ver-16.0 and
test performed were
unpaired student-t test,
nonparametric mann-
whitney two samples test
and Chi square test. Value
of p <0.05 was considered
significant and p<0.0000001
highly  significant.  Results:
addition of preservative free
clonidine (1mcg/kg) to 0.5%
hyperbaric Bupivacaine
provides prolonged spinal
anaesthesia, superior pain
relief and better sedation
without causing severe
adverse effects compare to
Bupivacaine alone.
Conclusions: clonidine is
better adjuvant to
Bupivacaine in spinal
anaesthesia as far as
patients comfort is
concerned. It decreases the
time taken for onset,
produces longer duration of
both surgical anaesthesia
and postoperative analgesia
and better quality of sedation
with no added side effects as
compare to Bupivacaine
alone, in paediatric patients
undergoing surgeries below
T8 dermatome.

Keywords: Bupivacaine;
Clonidine; Paediatric spinal.

Introduction

Pain is a major concern
of human kind since our
beginning and object of
ubiquitous efforts to
understand and to control
it. Paediatric pain
management is
challenging and one of the
frontiers of modern
anaesthesia. First report
on paediatric spinal was
published by August Bier
in 1899, when the
technique was performed
with cocaine in an 11 yr
old boy for ischium
abscess drainage.

Spinal anaesthesia is
advantageous in that it
uses small dose of
anaesthetic, easy to
perform and offer a rapid
onset, reliable surgical
analgesia and good
muscle relaxation.
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Advantages sometime offset by relatively
short duration of action and complaints
of postoperative pain when it wears off.
Spinal anaesthesia with hyperbaric
Bupivacaine hydrochloride is popular for
longer procedure due to its prolonged
duration but there is need to intensify
and increased duration of sensory
blocked without increasing the intensity
and duration of motor blocked and thus
prolong the duration of postoperative
analgesia.

Various studies have shown that 1mcg/
kg clonidine provides a significant
improvement in spinal anaesthesia
quality, duration and reduces the need
of post-operative analgesic requirement
without a significant side effects.
[1,2,3,4,5,10,11] There is adequate
evidence that á-2 adrenergic agonist
clonidine given intrathecally produces
anti nociceptive effects without any
neurotoxicity and useful in the
treatment of somatic pain.[1,2,3,4]
However unlike spinal opioides clonidine
does not produce pruritis and respiratory
depression. The rationale behind
intrathecal administration of clonidine
is to achieve a high drug concentration
in the vicinity of á-2 adrenoreceptors in
spinal cord by blocking pain conduction
of C and A-delta fibres. It increases
potassium conductance in isolated
neurons in-vitro and intensifies
conduction block of local anaesthetic.[7]
Aä fibres are myelinated afferent sensory
nerve fibres, which conduct pain, cold,
temperature and touch sensation, and
C fibres are nonmyelinated
postganglionic sympathetic fibres which
conduct pain, warm temperature and
touch sensation.[8] Clonidine is now an
acceptable adjuvant to local anaesthetic
for epidural route nevertheless clinical
trial provide evidence that less clonidine
is needed intrathecally than epidural to
produce same analgesic effect with fewer
side effects.

In the present study we tried to find

out effectiveness of 1 mcg/kg intrathecal
clonidine added to hyperbaric
Bupivacaine on onset, quality, duration
of analgesia and side effects if any in
paediatric patients undergoing surgeries
below T8 dermatome

Subjects and Methods

After approval from local ethical
committee of institute and written valid
informed consent from parents/
guardians of all the patients with grade
ASA 1 of physical status weight 5-30 kg
and age 3-10 years and surgeries below
T8 were enrolled for the study except
those patients with known sensitivity to
the drugs, gross spinal deformity and
peripheral neuropathy. Patients were
randomly allocated into two groups in a
double blinded fashion based on computer
generated code. Group-A (0.5%
hyperbaric Bupivacaine (0.4 mg/kg for 5-
15 kg or 0.3 mg/kg for >15 kg) and Group-
B (0.5% hyperbaric Bupivacaine (0.4 mg/
kg for 5-15 kg or 0.3 mg/kg for >15 with
1 mcg/kg preservative free clonidine).
Detailed preoperative evaluation carried
out in all patients and vital parameters
noted, Routine investigations like
complete blood count, BT, CT, random
BSL, urine routine microscopy done.
Patients were properly monitored in
operation theatre and baseline
parameters were noted. Monitoring
commenced with pulse-oximeter (spo2),
NIBP. peripheral venous access with 22/
24 G cannula was secured on dorsum of
the hand but there was no fluid
preloading. They were premedicated with
Glycopyrrolate 4mcg/kg iv before lumbar
puncture. Patients were induced with O2
and sevoflurane for 3 mins. Lumbar
puncture done in L4-L5 interspace with
disposable hypodermic needles (27G *1.5
inches). Correct needle position
confirmed by free CSF flow and the
calculated dose of drug i.e. either

Patil Pramod et al / Intrathecal Bupivacaine Vs Bupivacaine and Clonidine in
Paediatrics Age Group: A Comparative Evaluation



55

Volume 1 Number 2, July - December 2014

Bupivacaine alone (Group-A) or
Bupivacaine plus clonidine (Group-B)
injected intrathecally without barbotage.
Patients then immedielty placed in
supine position with slight head
elevation. Intra-operative fluid is given
by using 4-2-1 formula.i.e. Holiday seggar.
After blocked following parameters
related to sensory level were noted.

1. Time of onset of sensory blocked.

2. Maximum level of sensory blocked
achieved.

3. Duration of sensory blocked.

Onset of block was defined as loss of
sensitivity at the same dermatome level
as lumbar puncture. The level of sensory
block was determined by attempting to
elicit grimace or acknowledgement of
pain to bilateral pin prick at each
dermatome from caudal to cephalad
direction every 2 minutes. The adequacy
of spinal anaesthesia was determined by
the presence of profound motor block at
ankle, knees and hip joints. Patients with
failed spinal block were excluded from
this study and surgery was performed
under general anaesthesia. Vital
parameters like HR, BP, RR, peripheral
O2 saturation, sedation score noted every
min for 5 mins thereafter every 5 min
for 30 min, then every 30 min till 2 hrs.
Then at 3rd hr and then every 2 hourly
for 12 hours. Intraoperatively sedation
is graded as follows:

1. Eye opening spontaneously

2. Eye opening to speech

3. Eye opening when shaken

4. Unarousable

Duration of surgery was noted. At the
end of surgery, no prophylactic pain relief
was given and patients were transferred
to post anaesthesia care unit and
monitoring was continued for vital
parameters, Sedation score and level of
sensory blocked was noted every 30
minutes for first 2 hours, every hour for
next 12 hours. Duration of sensory
blockade was defined as - the time from
injection of subarachnoid drug till the
level of regression up to L5-S1 and it was
assessed by reappearance of sensation
on heel and sole of foot.

Postoperative pain was assessed by –
Modified objective pain score[11,13], given
maximum score of 10.Modified objective
pain score is used to assess the pain over
5 min. period every hourly. Higher the
score greater the pain experience for the
child. When objective pain score is more
than 4, end point of observation and
rescue analgesic will be given.

Duration of analgesia was considered
as interval from time of intrathecal
injection to the time of rescue analgesic
demanded postoperatively. The total
numbers of analgesic doses needed in
the first 12 hours were noted. All the
patients were observed for any side
effects or complications in the post-
operative period for 12 hours and
following complications if occurred were
noted and treated with conventional
methods

Hypotension

Fall of blood pressure >20% from
baseline was considered as hypotension.

Patil Pramod et al / Intrathecal Bupivacaine Vs Bupivacaine and Clonidine in
Paediatrics Age Group: A Comparative Evaluation

Variable Score 0

Crying None
Movement None
Agitation Asleep/calm
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It was treated with intravenous fluid
administration, raising the foot end,
oxygen inhalation and Vasopressor
agents. Physiological impact of
sympthectomy is minimal or none in
small age groups.[16]

Bradycardia

Fall of heart rate >20% from baseline
was considered as bradycardia and was
treated with inj. atropine 10 mcg/kg
administered intravenously watching for
other vital parameters.

Desaturation

Saturation <90% was treated with
oxygen supplementation.

High Spinal Level

Urinary retention.

Excessive Sedation

Post-Dural Puncture Headache (PDPH) :
For prevention of PDPH – use of smaller
gauge spinal needle and good hydration
(preoperative and intraoperative) though
PDPH is low in pediatric patients.
[16,18,19,20]

Transient neurological syndrome or other
neurological disorder/deficit.

Results

The present study was conducted in
60 ASA-I paediatric patients undergoing
surgeries below T8 dermatome to
compare the efficacy, duration, quality
of spinal blockade and side effect if any
between intrathecal Bupivacaine alone
and clonidine added to intrathecal
Bupivacaine. Thirty patients were
randomly allocated in each of the
following two groups.

Demographic profile of the patients is
comparable with respect to age and
weight. Distribution per ASA status is
similar in both the group.

Addition of clonidine to Bupivacaine as
an adjuvant result in earlier onset of
sensory block(3.1667±1.4162) and more
duration of sensory block (168.63±7.0783)
compare to Bupivacaine alone i.e.
(4.8±1.54) and (110.07 ± 10.8)
respectively.[11] All these initial block
characteristics turn out to be statistically
significant values on comparison i.e.
P<0.0000001.
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Age (years)

Group A (n=30)
(mean±SD)

5.83±2.7678

Table 1: Demographic Data and Duration of Surgery

For age and weight P > 0.05 non- significant.

Group-
(mean±SD)

Onset of sensory block 4.8±1.54

Table 2: Comparison of Initial Block Characteristics

P-value  < 0.0000001 i.e. highly significant
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Duration
Group A
mean±SD

Shift 0
30min 0.2333±0.5683

1hr 2.266±1.38

2hr 5.4±1.1919

Table 3: Comparison of Modified Objective Pain Scores between Group A and
Group B

Group A
(N=30)

Time Mean SD Mean

15 min 0 0 0.266
20 min 0.1 0.3051 0.7333
25 min 0.2 0.407 0.933

Table 4: Comparison of Sedation Score

Group A

2 segment regression 82.3±11.13
Total duration of post-

191±21.551

Table:-5 Post Operative Block Characteristics in Mins

Side Effects

Bradycardia
Hypotension

Nausea/ Vomiting

Table 6: Comparison of Adverse
Effects in Both Groups

The changes in objective pain score for
pain were noted. Comparison was done
by applying unpaired t ‘test. Significant
difference was found from 30 min after
shifting up to 12 hours. Objective pain
score were low in Group B as compared

to Group A

The above table shows that, Sedation
score is significant right from 15 minutes
to 3 hours after subrachanoid block. It is
significant statistically. It shows Group
B patients are more sedated than Group
A patients. Clonidine is a popular sedative
agent nowadays. Similar findings are
observed in our study. Mean sedation
scores were higher in Group B than
Group A[10,12,13,14] and significant
statistically i.e. P=<0.0000001

Findings of table 5 reveals statistically
significant values on comparison of post
operative block characteristics. Among
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the two groups, Clonidine provided the
smooth and prolong postoperative
analgesia as compared to Bupivacaine
alone.[9,11] The evidence was very much
visible in the prolong time to two
segmental dermatomal regression
[11,13] in Group B i.e. 112.8±9.58.As a
result time of rescue analgesia[9,11,13]
was comparatively shorter 191±21.551 in
Group A than Group B. p < 0.0000001.

Table 6 shows the incidence of side
effects in all groups. Bradycardia was
found in 1 cases of group A and 2 cases
of Group B, Hypotension was observed in
0 cases of group A and 2 cases of group B
.No patient in any group had nausea/
vomiting, PDPH, urinary retention or
high spinal level.

Discussion

The subarachnoid block is a popular,
simple and reliable anaesthetic
technique for lower abdominal and lower
limb surgeries. It has been used widely
in clinical practice of anaesthesia
because of rapid onset, high reliability
and low cost. It produces excellent
operating conditions and has high
success rate. Though it provides effective
analgesia in the initial postoperative
period, the effect needs supplementation
of potent opioid analgesics systemically
to extend the period. Systemic opioids
have been associated with respiratory
depression, nausea, and vomiting,

itching, and urinary retention.
Subarachnoid block last shorter in
children than adults because of rapid
pharmacokinetics in children as
compared to adult. Hence, attempts were
made to increase duration of analgesia
produced by subarachnoid block by adding
various agents intrathecally, like opioids
e.g. morphine, buprenorphine,
hydromorphone, fentanyl, and non-
opioids e.g. ketamine, neostigmine, but
none of them have been accepted in
clinical practice due to their side effect
or non-availability.

Spinal anaesthesia is an excellent
option in paediatric population as it
provides a rapid onset of profound and
predictable uniformly distributed
analgesia with good neuromuscular
blockade. Paediatric spinal anaesthesia
has proven to be a safe alternative to
routinely administered general
anaesthesia as it avoids the
polypharmacy associated with the latter
technique and also reduces the incidence
of post-operative respiratory
complications associated with
administration of general anaesthesia.
[15] In our study, we evaluate and
compare the effects of intrathecal
clonidine 1 µg/kg added to hyperbaric
Bupivacaine 0.5% and intrathecal
Bupivacaine alone on the quality of
subarachnoid block, postoperative
analgesia and side effects in patients
undergoing lower abdominal surgeries.
The demographic profile of our patients
comparable with respect to age, weight,
sex, ASA grading and duration of surgery.
Results of study shows that addition of
clonidine 1 mcg/kg to Bupivacaine 0.5%

Patil Pramod et al / Intrathecal Bupivacaine Vs Bupivacaine and Clonidine in
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hastens the onset of analgesia, increases
the time to regression of sensory block,
longer duration of sensory block and
decreased need of analgesic. Clonidine
has a visible edge over Bupivacaine alone
as it enables earlier onset and
established a sensory time of block.

The results of our study clearly indicate
the effectiveness of intrathecal clonidine
as a profound sedative[10,12,13] and the
patients were arousable by gentle tactile
stimulation. Overall sedation scores was
highly significant statistically with
administration of clonidine. In all
patients spo2 maintained more than
90%.

The group-A shown visible superiority
over various post operative block
characteristics like regression of sensory
block, prolonged post-operative analgesia,
lesser amount of analgesic requirement
post- operatively. Cardio respiratory
parameters as evident from figure 1

Statistically significant difference was
not found in two groups in terms of pulse
rate throughout the observation period.

Systolic blood pressure in both the
groups fell after induction and return
back to near preoperative level.
Difference of fall in blood pressures
between the groups at different time
intervals studied was statistically not
significant. No patient in any group had
nausea, PDPH, vomiting, urinary
retention and high spinal level although
one case of bradycardia was found in
group-A and two cases of bradycardia and
two cases of hypotension were found in
group-B. These side effects were not
significant on statistical comparison
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Abstract

Anesthetic management of
necrotizing fasciitis of neck
associated with Ludwig’s
angina is presented. This
case was challenging as all
the major vessels and
tracheal rings were visible
from outside. Also because of
massive blood loss patient was
in hypovolemic shock.
Necrotizing fasciitis is a rare,
rapidly progressive, life
threatening infection process
primarily involving the
subcutaneous tissue and
fascia with thrombosis of the
subcutaneous blood vessels.
While Ludwig’s angina is a
serious, potentially life-
threatening infection of floor
of the mouth and neck. This
condition is notorious for its
aggressiveness, rapid
progression to airway
compromise and high
mortality when not treated
promptly. These conditions
cause severe threat to the
patient’s life.

Keywords: Necrotizing
fasciitis; Ludwig’s angina;
Hypovolemic shock.

Introduction

Necrotizing fasciitis of
neck and Ludwig’s angina
is a grave emergency due
to severe airway
compromise and
respiratory distress. We
report, a rare case of
combination of these life
threatening conditions for
anesthetic management.
This case becomes unique
as patient was bleeding
very profusely through
eroded vessels of neck. It
is diagnosed by exclusion
and has good prognosis
with earlier diagnosis.

Case History

65 years old grossly
obese female (
BMI=38.7kg/m2) with
height of 150 cms
weighing 87kgs non
diabetic non alcoholic was
admitted to the casualty
department due to the
profuse bleeding through
right sided neck vessels
with pus draining through
site. On examination
patient was
s e m i c o n s c i o u s ,
disoriented and obeying

commands intermittently.
Her skin was cold
clammy, femoral pulse
was 140 beats per minute,
respiratory rate of 24/
minute and blood pressure
was 64/40 mmHg. Mouth
opening was 2 cms and
Modified Mallampatti’s
grade was three with
restriction of neck
movements because of
pain. Air entry was
reduced in the right lower
zone without added
sounds. Heart sounds
were normal.

Previous history
revealed that she was
hypertensive since 10
years and was not taking
any medications. She had
history of left sided
hemiplegia 3 years back
and currently was not
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able to walk with the same leg. Recent
history revealed extraction of teeth15
days back followed by appearance of
swelling in submandibular region. On
admission in casualty department, there
was rupture of abscess with drainage of
approximately 1400 ml of pus mixed with
blood.

Patients both cephalic veins were
cannulated at antecubital fossa with 18G
cannulae as internal jugular or
subclavian vein catheterization was not
possible because of infection. 350 ml of
whole blood and 300 ml of 3% Hydroxyl
Ethyl Starch solution infused within 20
minutes. Amoxicillin plus clavulanic acid
antibiotic dose was administered IV.
Ryle’s tube aspiration was done. Urethral
catheterization was done with No. 16
Foley’s catheter.

On investigation, hemoglobin was
7gm%, Hct 24%, CBC 16000/cmm BUN
29 & Sr. Creatinine 2.2 mg/dl. Sr. Na
143 & K 4.2 meq/li. Liver function tests
were within normal range. EKG was
normal. On X ray neck AP view there
was no tracheal shift. X-ray chest showed
right sided minimal pleural effusion.
Cardiac silhouette was within normal
limit

Patient was immediately trolleyed to
OT anticipating difficult airway and
resuscitation. Difficult intubation cart

including Rusch tubes of different sizes,
LMAs, Bougie, MaCcoy’s blade, stubby
handle was kept. Emergency
tracheostomy back up was confirmed &
consent for the same was taken. The
patient was preoxygenated for 3 minutes.
Then Inj.Glycopyrrolate 0.2mg,
inj.Ketamine 60 mg and inj.Midazolam
1mg was given IV during her spontaneous
breathing efforts, the ability to ventilate
was checked by assisting her breaths.

After the gentle laryngoscopy with no.
3 McIntosh blade, Patient was intubated
with no.6 RAE [North Pole] cuffed tube
through right nostril. Blind nasal
intubation was not tried because of
distortion of anatomy. Patient’s throat
packing was done with wet roller gauze.
By the time patients pulse rate was 110/
min, BP 90/50 mmHg, SPO2 99% and
EtCO2=30mmHg. She was maintained on
O2, Nitrous oxide (33:66%) & sevoflurane
1% with inj. Vecuronium 4 mg as muscle
relaxant. Patient was ventilated on
Volume control mode with TV= 350ml &
RR=12/min. Resuscitation continued
with ringer lactate through one cannula
and whole blood through other. Urine
output throughout the procedure was 200
ml. Total 700ml of whole blood, 300ml of
3% HydroxyEthyl Starch and 1000ml of
ringer lactate was infused.

Thorough debridement done for 2
hours and all the bleeding vessels were
cauterized. During debridement
approximately 700 ml of blood mixed with
pus was drained. Patient shifted to the
ICU with endotracheal tube in situ with
pulse rate of 92/min, BP =108/68mmHg
and SPO2=99% with T-piece. Patient was
extubated after 24 hours as she fulfilled
the weaning criteria. During the ICU stay
patient condition were closely monitored.
Oxygen supplementation with mask
continued. After 6 days of ICU stay patient
was shifted to oral surgery ward.
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Discussion

While described as far back as the
writings of Hippocrates and Galen, the
necrotizing fasciitis Ludwig’s angina was
first detailed by the German surgeon
Wilhelm Friedrich von Ludwig in 1836.[1]
Necrotizing fasciitis (NF), commonly
known as flesh-eating disease or Flesh-
eating bacteria syndrome, is a rare
infection of the deeper layers of skin and
subcutaneous tissues, easily spreading
across the facial planes.[2] Necrotizing
fasciitis is a quickly progressing and
severe disease of sudden onset. It has to
be treated immediately with doses of
broad spectrum intravenous antibiotics
and by surgical treatment.

Type I describes a polymicrobial
infection, whereas Type II describes a
monomicrobial infection. Many types of
bacteria can cause necrotizing fasciitis
(e.g., Group A streptococcus
(Streptococcus pyogenes), Staphylococcus
aureus, Vibrio vulnificus, Clostridium
perfringens, Bacteroides fragilis). Such
infections are more likely to occur in
people with compromised immune
conditions like diabetes,
immunosuppression, alcoholism/drug
abuse, malignancies, and chronic
diseases.[3] Most affected patients are
in age group of 20 to 60 years, although
age range from 12 to 84 has been
reported. There is a male predominance
(3:1 to 4:1) for these disorders.[4] It
occasionally occurs in people with an
apparently normal general condition

For an anesthetist the problems
regarding Necrotising Fascitis in this
case includes to stabilize the patient
hemodynamically preoperatively. These
patients may be hemodynamically
unstable because of severe toxemia and
sepsis. During surgery difficult airway,
sepsis and renal protection for
myoglobinuria are the important issues
to be handled. In view of semiconscious

patient with fistula in floor of the mouth
risk of aspiration is very high. Condition
which lead to a compromised airway is a
worrisome problem. Condition like can’t
intubate and can’t ventilate is a
frightening nightmare for us. Such
condition can be encountered due to
extensive necrosis of the neck
structures. Edema of the neck tissue
leads to deviation of the trachea which
makes ventilation and intubation
difficult.

In view of the compromised airway due
to tracheal shift, edema of the neck
region and surgical debridement around
this area, the case was planned to be
conducted under general anesthesia
with endotracheal tube in situ. A difficult
intubation cart was kept ready.
Emergency Tracheostomy consent was
taken. Due to tracheal deviation, edema
of neck fascia, and the ability to ventilate
the patient under anesthesia was
questionable. So it was decided to keep
patient on spontaneous ventilation till the
ability to ventilate was confirmed. These
circumstances made Ketamine as the
agent of choice due to its ability to
maintain spontaneous respiration till
deeper plane of anesthesia is achieved5.
Ketamine has minimal effects on central
respiratory drive as reflected by
unaltered response to CO2. In doses up
to 2 mg/kg IV transient decrease in tidal
volume is seen.[6] Apnea is seen in
unusual high doses. Propofol affects
respiratory Centre in a manner
quantitatively in the same manner as
barbiturates. Apnea seen after induction
doses.[7] Patient was maintained with
sevoflurane 1%, nitrous oxide and oxygen
in the ratio of 60:40 on controlled
ventilation.[8]

 In our case, there were multiple
discharging sinuses and one large fistula
was present at the floor of mouth. Her
oral cavity was flooded with blood and
pus. Airway was thoroughly suctioned
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before and at the time of laryngoscopy.
Blind nasal intubation is not a good
option in these cases because of the
distortion of the airway and fragile
tissues of the nasopharyngeal airway.
Awake fiber-optic intubation would have
been the ideal management for this
patient to intubate the trachea because
under anesthesia there are high chances
that patient may obstruct and ventilation
may not be possible. But as there was
bleeding and pus pouring out from
multiple discharging sinuses at the floor
of mouth which would have obstructed
the view of fibreoptic bronchoscope. As
mouth opening was adequate, we decided
to perform direct laryngoscopy and
intubation was done.

Differential Diagnosis of these
conditions includes:

1. Peritonsillar abscess

2. Parotid space infection

3. Mumps

4. Parapharyngeal or retropharyngeal
space infection

5. Paravertebral space infection

6. Suppurative jugular
thrombophlebitis.[9]

Mortality rates have been noted as high
as 73 percent if left untreated. Without
surgery and medical assistance, the
infection will rapidly progress and will
eventually lead to death.[10]
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Abstract

We report a case of an
adult male patient with end
stage renal disease having
a congenital ventricular
septal defect (VSD) who
underwent renal transplant.
The procedure was carried
out under central neuraxial
block- combined sub
arachnoid and epidural
block. Perioperative period
was uneventful with good
postoperative graft
functioning.

Keywords: Central
neuraxial blockade; Renal
transplant; Venticular
septal  defect.

Introduction

Congenital heart
diseases (CHD) are among
the most common inborn
defects, of which VSD is
the commonest1. There is
increasing incidence of
adult patients with
congenital heart diseases
presenting for non cardiac
surgeries. With the
incidence of renal disease
on the rise, renal
transplant surgery is now
becoming common. We
report the successful
management of a patient

with a ventricular septal
defect for elective renal
transplantation surgery
under central neuraxial
block-combined sub
arachnoid and epidural
block.

Case Report

A 30 year old male
presented for renal
transplant surgery, with
end stage renal disease
resulting from
membranoproliferative
g l o m e r u l o n e p h r i t i s .
Patient gave history of a
cardiac problem being
detected in childhood, but
no further details were
available. There was no
history suggestive of
failure to thrive, recurrent
respiratory infections,
effort intolerance,
cyanotic spells or
developmental delay

The patient consulted a
doctor one year back for
nausea and vomiting and
was diagnosed to have
end stage renal disease,
for which dialysis was
initiated. He underwent
right nephrectomy four
months before the
transplant for a

pseudoaneurysm bleed,
which was done under
general anaesthesia plus
epidural block,
perioperative period of
which was uneventful.

On examination, he was
moderately built and
nourished. Height was
168cm, weight 57kg, Body
Mass Index 20.2. He had
a central catheter in the
internal jugular vein for
dialysis. He was pale,
pulse rate 78 per minute,
regular and blood
pressure 130/80 mm Hg.
C a r d i o v a s c u l a r
examination revealed a
hyperdynamic chest, apex
beat in the left
6 thintercostal space, just
outside mid clavicular
line. There was a thrill
along the left sternal
border, with a grade 4
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pansystolic murmur along the left sternal
border.

On investigation, hemoglobin was 7.2g/
dL, blood urea 51mg/dL and serum
creatinine 6.6 mg/dL. Chest Xray showed
cardiomegaly. ECG showed right bundle
branch block and left ventricular
hypertrophy.

Echocardiography revealed a 7 mm
perimembraneousventricular septal
defect with left to right shunt, partially
closed by septal tricuspid leaflet, with a
pressure gradient of 120 mmHg, and mild
pulmonary artery hypertension.

Patient was dialysed on the day before
the surgery. Infective endocarditis
prophylaxis was given.

On morning of surgery, repeat
investigation showed no significant
variations from baseline values.Oral
ranitidine 150 mg and metoclopromide
10 mg were given.

In the operation theatre, non invasive
blood pressure, ECG and pulse oxymeter
were attached. Oxygen was given at 5L/
min via face mask. IV access via two 18G
cannulae, one each in the right and left
forearms, and a normal saline infusion
was started. Patient was pre medicated
with intravenousfentanyl 60 mcg,
ondanseteron 4 mg and midazolam 1.5
mg.

Epidural catheter was placed in the L1-
L2 space by loss of resistance technique.
Test dose was given with 3 ml lignocaine
with 1:2 Lakh adrenaline after negative
aspiration for blood and CSF and position
of catheter confirmed. Subarachnoid
block was given using a 27 G Quinke
needle in the L3-L4 space with 2.5ml
hyperbaric bupivacaine 0.5%. a sensory
block up to T4 level was attained. A 45
cm peripherally inserted cental venous
catheter was introduced through the left
basilic vein under local anaesthetic.
Baseline CVP was 11 cm H2O.

Forced air body warmer was used and

pressure points padded, and procedure
was started. After one hour, epidural
anaesthesia was supplemented with
2%lignocaine with 1:200,000 adrenaline,
given as 2 ml boluses every 10 minutes,
to maintain a sensory block level of
T4.Vitals remained stable and surgical
conditions were good. Before vascular
anastamosis, IV normal saline was
administered in for maintenance
requirement. Rate of fluid administration
was increased after anastamosis was
established, with monitoring of CVP,
which was maintained between 12 and
15 cm H

2
O. A total of 2500ml normal

saline was administered. After
anastamosis of ureter, a urine output of
600 ml/hr was observed. Vitals remained
stable intra operatively.

After the procedure, patient was
shifted to post anaesthesia care room and
analgesia was provided with 0.125%
bupivacaine at 5 ml/hr via elastomeric
epidural pump. Post operative period was
uneventful and patient was shifted to
renal transplant ICU and recovered well.

Discussion

Renal transplantation was first
attempted in 1906[2], but the first
successful procedure took place in 1954.
[3] Over time, the evolution of medical
science involving immunosuppressant,
surgical and anaesthetic techniques
have made this complex procedure into
an almost routine one in today’s tertiary
centers.

End stage renal disease in defined as
a glomerular filtration rate of less than
15ml/1.73 sq m.[4] Among the
commonest etiologies are Type 2 diabetes
mellitus(44%),IgA nephropathy& chronic
glomerulonephriitis among others.[5]
Renal failure produces detrimental
effects on various organ systems, like
hypertension, ischemic heart disease,
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autonomic neuropathy, anemia,
coagulopathy, pleural effusion,increased
susceptibility to infections, acid base
disturbances and electrolyte
abnormalities to name a few.[6] In
addition these patients are often on
multiple drugs which may need to be
stopped or modified prior to the
procedure. Pre operative haemodialysis
is usually carried out within 24 hrs prior
to the procedure to minimize the acid
base disturbances and electrolyte
abnormalities and optimize the fluid load.

Anaesthetic goals in a renal transplant
surgery include proper pre operative
assessment and optimization of fluid and
electrolyte status, avoiding nephrotoxic
drugs, preventing hypoxia and
hypotension, maintaining good renal
perfusion in the transplanted kidney,
providing optimal surgical conditions and
adequate analgesia. Stress response to
laryngoscopy and intubation should be
minimised. The clearance of anaesthetic
drugs such as opioids and non
depolarizing muscle relaxants are
reduced and may warrant a reduction in
dosage and/or careful administration.
Central venous pressure is commonly
used as a guide to fluid administration.
Although earlier high central venous
pressures were recommended, recent
evidence points that a CVP of 7 to 9 mm
Hg may be enough for optimal graft
performance.[7] Blood pressure should be
closely monitored and hypotension
avoided.

VSD is the commonest congenital
cardiac anomaly (20%).[8] Most of these
defects close by about 2 years of age and
up to 90% close by the age of 10.
Perimembraneous defects are the
commonest, constituting 80% of all
VSDs9. Smaller defects may produce few
symptoms and may go un-noticed. Larger
ones may present as recurrent
respiratory tract infections, failure to
thrive, or cardiac failure. Smaller VSD’s
may require only follow up and antibiotics,

but larger ones have to undergo surgical
closure. If the defect is small, there is
only a minimal increase in pulmonary
blood flow. Large defects on the other
hand are associated with equalization of
ventricular pressures and initially a
marked increase in pulmonary blood flow
consequent on the low resistance of the
pulmonary circulation. With time,
pulmonary vascular resistance (PVR)
starts to rise, accompanied by a reduction
in shunt flow and, if left untreated,
Eisenmenger’s physiology will develop.
Moderate shunts may increase if SVR
increases due to pain and catecholamine
release. There is also a risk of
endocarditis even in smaller lesions.

As an anaesthesiologist, one must
ensure that the systemic vascular
resistance(SVR) does not fall drastically,
and avoid factors which increase
pulmonary vascular resistance.(for
eg:high airway pressure, acidosis,
hypoxemia, hypercarbia) while optimizing
oxygen delivery.

When anesthetizing patients with
congenital heart disease, under either
a regional technique or general
anesthesia, the following factors must
be kept in mind; prevention of accidental
intravenous infusion of air bubbles by
using loss of resistance to saline rather
than air to identify the epidural space, a
slow onset of epidural analgesia is useful,
as rapid fall in SVR could result in
reversal of shunt with hypoxaemiaor
paradoxical emboli. Low blood pressure
would also decrease renal perfusion.
There was also the likelihood of uremic
coagulopathy increasing the chances of
bleeding.

By using central neuraxial block,
exposure of the patient to multiple
anaesthetic drugs could be avoided while
the patient’s renal clearance was in a
compromised state. The stress response
of laryngoscopy and intubation could be
avoided. In addition, the use of regional
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technique is more cost effective. The
placement of an epidural catheter
enables the slow onset of anaesthesia,
avoiding hypotension. Keeping the
epidural catheter in situ also enables us
to provide effective postoperative
analgesia and facilitate early ambulation.
Keeping these factors in mind, with all
the coagulation parameters normal, we
decided to go with central neuraxial
block-combined spinal epidural
anaesthesia. As the block was
established carefully, no significant fall
in blood pressure was observed. Patient
was comfortable throughout the surgery.
Surgical conditions were good and
adequate renal output was present. The
epidural catheter was used to administer
postoperative analgesia in a continuous
manner by the use of an epidural pump.
The graft function was excellent and the
patient recovered well. The epidural
catheter was removed on the third
postoperative day. He was shifted out of
the post transplant ICU on the fifth
postoperative day and the rest of his
hospital stay was uneventful.

Conclusion

With careful pre operative assessment,
a well planned anaesthetic technique and
good monitoring, central neuraxial block-
combined spinal epidural anaesthesia
was used as a safe anaesthetic technique
for renal transplant surgery in an adult
patient with ventricular septal defect.
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Abstract

This short
communication was aimed
at re-exploring the
evidence contribution
provided by systematic
reviews and meta-
analyses on pain in
diabetic peripheral
neuropathy (DPN) in order
to provide implications for
anesthetic and analgesic
management. Existing
evidence though limited
provide sufficient
information on
epidemiology of DPN with
prevalence rates ranging
between 26-47%;annual
pain medication costs of
$1,004 per DPN
p a t i e n t ; d u l o x e t i n e ,
gabapentin, alpha lipoic
acid and pregabalin were
effective drugs; and
consensus guidelines
recommended that choice
for treatment must also
include consideration of
adverse effects, individual
patient factors such as
comorbidities, and often
cost.

Keywords: Levels of
evidence; Diabetic
neuropathy; Neuropathic
pain; Evidence-informed
pain management;
Neuroanesthesiology.

This short
communication was
aimed a re-exploring the
evidence contribution
provided by systematic
reviews and meta-
analyses on pain in
diabetic peripheral
neuropathy (DPN) in order
to provide implications for
anesthetic and analgesic
management.

Barrett et al[1] reviewed
the literature examining
the epidemiology, quality
of life burden, cost, and
treatment of diabetic
peripheral neuropathy
pain (DPNP) through
c o m p r e h e n s i v e
computerized literature
review of MEDLINE and
other databases, which
resulted in 321 articles.
The prevalence rates
ranged between 26-47%.,
two drugs have been
approved by U.S. Food and
Drug Administration,
DPNP impairs quality of
life and one study
estimated average annual
pain medication costs of
$1,004 per DPNP patient.

Many systematic
reviews and meta-
analyses were on oral
p h a r m a c o l o g i c a l

interventions as he one by
Adriaensen et al[2] who
evaluated the efficacy and
safety of oral treatments
for DPN in their
systematic review of
placebo-controlled trials
and found that
Gabapentin, lamotrigine,
tramadol, oxycodone,
mexiletine and acetyl-L-
carnitine were reported
for their efficacy and
tolerability.Gabapentin
was found to be a first
choice treatment in
painful diabetic
neuropathy, especially in
the elderly.

Pluijms et al[3] detailed
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the National Institute for Health and
Clinical Excellence guidelines for the
treatment of painful diabetic neuropathy
and opined that “treatment should start
with duloxetine or amitriptyline if
duloxetine is contraindicated. If pain
relief is inadequate, monotherapy with
amitriptyline or pregabalin, or
combination therapy with amitriptyline
and pregabalin should be considered. If
pain relief is still insufficient, tramadol
instead of or in combination with a
second-line agent should be considered.
In patients who are unable to take oral
medication, topical lidocaine can be
considered for localized pain.

Mijnhout et al[4] in their systematic
review identified studies on effectiveness
of alpha lipoic acid by searching MEDLINE
and EMBASE and found five RCTs and
one meta-analysis which unanimously
reported significant improvement in the
total symptom score (TSS) when ALA was
administered intravenously at a dosage
of 600 mg once daily over a period of three
weeks.

Four systematic reviews were on
Duloxetine: Hall et al[5] pooled data from
three double-blind, randomized studies
on 1139 patients (339 placebo; 800
duloxetine) and 867 patients (287
routine-care; 580 duloxetine) in the
acute and extension phases,
respectively. Duloxetine was found to be
safe and well tolerated, with the three
most commonly reported TEAEs being
nausea, somnolence and constipation.

Crucitti et al[6] evaluated effects of
Duloxetine in their meta-analysis and
found no short-term improvements in
FPG and HbA(1c) compared to placebo,
but in the 41-week (n = 181), small and
significant long-term improvements was
seen in duloxetine-treated patients.
Kajdasz et al[7] also performed a post hoc
analysis to summarize the efficacy and
tolerability of duloxetine using number
needed to treat (NNT) and number

needed to harm (NNH) from three 12-
week, multicenter, randomized, double-
blind, placebo-controlled, parallel-group
studies and found that patients receiving
duloxetine had NNT of 5 and NNH of 8.8-
17.5 which suggested that duloxetine
was effective and well tolerated for the
management of DPNP.

Duloxetine was compared with
pregabalin and gabapentin, and Quilici
et al[8] conducted an indirect meta-
analysis to compare the efficacy and
tolerability of duloxetine (DLX),
pregabalin (PGB), gabapentin (GBP) and
amitriptyline (AMT), using placebo as a
common comparator by searching
PubMed, EMBASE, CENTRAL Three
studies of DLX, six of PGB, two of GBP
and none of AMT found all were superior
to placebo for all efficacy parameters, with
some tolerability trade-offs.

Roth et al[9] reviewed nine clinical
trials on efficacy and safety of pregabalin
in painful diabetic peripheral neuropathy
and postherpetic neuralgia by searching
MEDLINE and ISI Web of Knowledge and
on a total of 2399 patients, Pregabalin
(150-600 mg/day) significantly reduced
pain and improved pain-related sleep
interference.

Sultan et al[10] investigated the efficacy
of duloxetine in painful diabetic
neuropathy and fibromyalgia by searching
PubMed, EMBASE (via Ovid), and
Cochrane CENTRAL and identified six
trials with 1,696 patients: 1,510 were
treated with duloxetine and 706 with
placebo. The number needed to treat
(NNT) for at least 50% pain relief was 6.

Argoff et al[11] reviewed the evidence
and provided consensus guidelines for
treatments and found two agents,
duloxetine and pregabalin, were formally
approved by the Food and Drug
Administration for the treatment of DPNP.
The choice for treatment must also
include consideration of adverse effects,

Kumar Senthil P. et al / Highest in Hierarchy of Evidence: What does Systematic Reviews and
Meta-Analyses on Diabetic Peripheral Neuropathy Inform us about Pain?
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individual patient factors such as
comorbidities, and often cost.

Existing evidence though limited
provide sufficient information on
epidemiology of DPN with prevalence
rates ranging between 26-47%; annual
pain medication costs of $1,004 per DPN
patient; duloxetine, gabapentin, alpha
lipoic acid and pregabalin were effective
drugs; and consensus guidelines
recommended that choice for treatment
must also include consideration of
adverse effects, individual patient factors
such as comorbidities, and often cost.
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