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Editor,

We read with great interest the article by Prabhakar ez 4/.
[1] regarding the use of bispectral index (BIS) monitoring
for an elective frontal craniotomy and fenestration in a
2-year-old boy with bilateral frontal lobe porencephalic
cysts. During the procedure, the patient presented low
preanaesthetic BIS values (39) that showed no significant
change (between 30 and 40), despite a reduction in the
inspired concentration of sevoflurane from 1 to 0.2%. No
burst suppression pattern was observed, and BIS values
remained low after anaesthetic recovery. In the discus-
sion, the authors suggest that intracranial pressure incre-
ments could be responsible for the low BIS values.

We believe that we present the first case of BIS monitor-
ing in hydranencephaly, an extreme form of porence-
phaly. With it we hope to throw light on the origin of low
BIS values recorded in these patients.

A 5-month-old boy, weighing 4.5 kg, with the diagnosis of
hydrocephalus, was scheduled for endoscopic ventricu-
lostomy and coagulation of choroid plexus.

Hydranencephaly is a rare condition in which the brain’s
cerebral hemispheres are absent and replaced by sacs
filled with cerebrospinal fluid. It is characterized by near
total or total absence of cerebral cortex and basal ganglia.
The thalami, pons, cerebral peduncles, and cerebellum
are usually present, as may be a small amount of tissue
from the occipital, frontal, and temporal lobes. At birth,
children with hydranencephaly may appear normal,
spontancous reflexes such as sucking, swallowing, cry-
ing, and moving the arms and legs may all seem normal,
but developmental delay becomes apparent within a
few weeks. Common manifestations of this condition
include irritability, abnormal muscle tone, seizures,
and increased head size (as a result of hydrocephalus).
Swallowing difficulties lead to malnutrition, aspiration,
and pneumonia.
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Our patient presented global hypotonia but had devel-
oped social smile, was able to hold up his head, managed
to focus and track an object with both eyes and reacted
to sounds.

MRI revealed bilateral multiple porencephalic cysts
replacing the cerebral hemispheres (Fig. 1). Electro-
encephalogram (EEG) showed a slow activity pattern
with low amplitude waves compatible with severe
damage to cerebral electrogenesis.

Anaesthesia was induced with an increasing sevoflurane/
oxygen mixture (1-3-6%) delivered by facemask, with
atropine, fentanyl (10 pg) and atracurium. Tracheal intu-
bation was performed using a 4-mm uncuffed Portex
single lumen tube.

General anaesthesia was maintained using an oxygen
mixture with sevoflurane (2%). In order to monitor anaes-
thetic depth, brain electrical activity was continuously
measured with an A 2000-XP BIS Monitor (Aspect Medi-
cal Systems, Newton, Massachusetts, USA). Paediatric
low-impedance electrodes were attached to the patient’s
frontal area as specified by the manufacturer.

Initial average BIS values (AVGBIS) were above 80,
probably due to a low signal-quality index (SQI); however,
during anaesthetic maintenance recorded values were
persistently below 30, with a SQI higher than 90%. Inter-
estingly, average electromyography values (AVGEMG)
were practically the same as AVGBIS (Fig. 1).

BIS records cortical electroencephalographic signals.
However, in the absence of EEG signals or in extreme
EEG suppression situations (as occurs in brain death or
patients with deep hypothermia) the BIS algorithm
becomes very vulnerable to a wide range of artefacts
[2]. As a consequence, the ECG or high electromyo-
graphic signals [3] can be misinterpreted as EEG activity
[4].

The EMG frequencies overlap the BIS algorithm’s beta
ratio in the 30-47 Hz range, associated with awake or
light levels of anaesthesia. Thus, EMG values within this
range can be misinterpreted by the BIS algorithm as EEG
activity and a spuriously increased BIS value can be
recorded.

The BIS variable was created following collection
of clinical data from healthy volunteers with normal
EEG. It is therefore not surprising that neurological
disorders that manifest abnormal EEG patterns can affect

Copyright © European Society of Anaesthesiology. Unauthorized reproduction of this article is prohibited.


mailto:antonioperezferrer@gmail.com
http://dx.doi.org/10.1097/EJA.0b013e32831bd8e7

612 European Journal of Anaesthesiology 2009, Vol 26 No 7

Fig. 1
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MRI showing bilateral multiple porencephalic cysts replacing the brain's cerebral hemispheres. Average bispectral index values and average
electromyography values during surgery. E, extubation; IA, induction of anesthesia; S, surgery; SO, time of turning off the sevoflurane vaporizer;

T, tracheal intubation.

BIS monitoring. It has been described that patients
with Alzheimer’s type dementia and children with West
syndrome and lissencephaly show low preanaesthetic BIS
values. In the same way, children with cerebral palsy
present lower values during and after anaesthesia than
healthy ones. In porencephaly, the EEG recorded over
porencephalic cysts is characterized by increased theta
and delta bands in the areas surrounding the injury
identified by computed tomography [5]. Taking into
account that the BIS algorithm is based on electroenceph-
alogram processing, it is not unexpected that low BIS
values were recorded in this disease.

In this case, due to the cysts, the cerebral cortex and
consequently the cerebral electrogenesis are diminished
in such a manner that EMG activity might be the main
component of the BIS value. If we analyse the variance
of AVGBIS and AVGEMG values recorded during
surgery, the AVGEMG value might explain a significant
amount of AVGBIS variability (F Snedecor =529 637;
df=1; P<0001). The corrected determination coeffi-
cient (#* corrected) indicates that the AVGEMG value
explains 91.2% of AVGBIS variation.

Intracranial pressure (ICP) increase caused by the cysts
can provoke a reduction in cerebral perfusion pressure
and global cerebral ischaemia. This fact would also
explain the marked decrease in BIS values. However,
in our opinion, this was not the main physiopathological
mechanism of BIS reduction, neither in our case report
nor in the one reported by Prabhakar er @/. [1]. This
reduction cannot be explained by increased ICP because

it was not measured, and there was no clinical evidence of
a sufficient rise in ICP that could explain a significant
decrease in cerebral perfusion pressure. Furthermore,
there was no record of an increase of burst suppression
paralleling a BIS decrease in any of the cases, as we could
expect in this situation [6]. It seems more reasonable that
low BIS values were explained by cerebral cortex loss.

There is evidence that placement of BIS monitor leads in
positions different from those advised by the manufac-
turer may still provide interpretable readings. A statisti-
cally significant correlation of BIS values between frontal
and occipital placement of electrode strips has been
demonstrated [7]. In dolphins, it has been proven that
a BIS monitor can detect interhemispheric asymmetry in
electroencephalographic activity during sleep. For this
reason, it is possible that the position of the electrodes
might make a difference in cases of neurological injury,
such as the case reported by Prabhakar er «/. [1]. In
this case, most of the cerebral mass was located in the
occipital area; therefore, placement of BIS monitor leads
in this zone could have increased the amount of data
obtained.

Cerebral function monitoring is a new application of BIS,
which is different from its initial purpose. Although BIS is
a well accepted monitor for anaesthetic depth, several
factors, unrelated to anaesthesia, can modify it. Several
clinical observations suggest that BIS monitoring can
be used as an ‘alarm signal’ to detect repercussions of
hypoxic, ischaemic or other similar injuries on cerebral
function as long as the depth of anaesthesia is controlled.
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However, further studies are needed to validate the use
of BIS for this purpose and address its potential appli-
cations and limitations.

In contrast, patients with neurological disorders who
manifest abnormal EEG patterns will probably have
significant changes in BIS monitoring readings. Accord-
ingly, in these patients one has to be careful in inter-
preting BIS values because, as in the hydranencephaly
case, recordings correspond more to EMG activity than to
the EEG of cerebral cortex.
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Editor,

Nasal application of adrenaline-containing local anaes-
thetic is widely used in endoscopic sinus surgery (ESS).
However, some recent clinical observations have shown
that, in healthy adults, nasal infiltration with 2% lidocaine
or physiological saline with adrenaline (1: 200 000) caused
a significant mean arterial pressure (MAP) decrease, which
indicates that a low dose of adrenaline is related to marked
hypotension [1-4].

' Dr Xiaokui Li and Dr Tianzuo Li contributed equally to the writing of this article.
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The present study is a prospective, randomized and
double-blinded clinical study. The study was approved
by the Institute Ethics Committee of Beijing Institute of
Otolaryngology and conducted according to the Helsinki
Declaration. The observation was from January to August
2006. Written informed consent was obtained from all the
patients. All patients were ASA physical status I or II
without a history of coronary artery disease, hypertension,
arrhythmia, diabetes or previous ESS. Group I received 1%
tetracaine with 1:10000 adrenaline for nasal anaesthesia;
group II received 1% tetracaine only. An appointed nurse
prepared the different solutions; neither the surgeons nor
the anaesthetists, including the observer, knew which
solution was used. Without premedication, anaesthe-
sia was induced with midazolam 0.03 mgkg ™", remifent-
anil 1.5ugkeg™" and propofol 2mgkg ' Atracurium
0.5mgkg ' was used to facilitate orotracheal intubation
with a cuffed tube. Anaesthesia was maintained with 1%
isoflurane, nitrous oxide 60% in oxygen. The patients were
mechanically ventilated to maintain the end tidal carbon
dioxide tension at around 35-40 mmHg. Plasma expan-
ders (hetastarch 3—6ml kgfl) and crystalloid (Ringer’s
lactate 3—6ml kg_l) were infused to prevent MAP and
heart rate (HR) fluctuation before nasal packing. Ten
minutes after the induction of general anaesthesia and
endotracheal intubation, two tetracaine (with or without
adrenaline)-soaked cotton plugs were inserted into each
nasal cavity (common meatus and middle meatus) and
removed 5 min later. The amount of tetracaine solution
absorbed by one plug wasabout2 ml. Aradial artery cannula
was inserted before the induction of anaesthesia and blood
pressure could be monitored directly and continuously.
Systolic blood pressure (SBP), MAP, diastolic blood pres-
sure (DBP) and HR were recorded continuously at the
following 11 time points: before tamponade (baseline) and
every minute after tamponade until the 10th minute.

Thirty adult patients, including 19 men and 11 women,
were recruited, with 15 patients in each group. The mean
age was 38 years with a range of 18—50 years. There was
no significant difference between the two groups of
patients with regard to age, sex, body weight, and volume
of intravenous fluid infusion, baseline of BP and baseline
of HR. In group I and group II, at all the observation time
points after tamponade, SBP, DBP and MAP showed no
significant changes compared with baseline. Whereas HR
in group II showed no significant changes compared with
baseline (P> 0.05), HR in group I showed a transient
increase, starting from 1min (80.3 +6.8beats min~ !,
P <0.05). It reached a peak (84.24+10.1beats min_l,
P <0.05) during the next minute and then decreased
by the 3min point (79.3410.2beatsmin~', P <0.05).
Moreover, at these three time points, HR was also higher
than that in group II (P <0.05). From the 4th minute to
the end of the observation, HR slowed down towards the
baseline level and showed no differences from that in
group I at the same time point (Fig. 1).
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Heart rate (HR) in group 1 showed significant increase at 1, 2 and

3 min after topical anaesthesia compared with baseline, also higher
than those values in group Il at the same observation time. *P < 0.05,
versus intragroup baseline data. ¥P < 0.05, versus group II.

Topical application of local anaesthetics with adrenaline
is widely used to relieve pain, decrease surgical bleeding
and allow better visualization of the surgical field in ESS.
It has been generally accepted that no severe cardiovas-
cular event is related to this procedure [5,6]. However,
some studies [1-4] revealed different haemodynamic
changes after local infiltration of adrenaline. The con-
troversy was based on different local anaesthesia tech-
niques and adrenaline concentrations (for example
1:1000 for topical [5], 1:80000 [7], 1:100000 [5],
1:200000 [1,2] and 1:400000 [3] for infiltration).

According toourfindings, in healthyadultsundergoing ESS
under general anaesthesia, no significant blood pressure
changes were detected after nasal packing with 1% tetra-
caine-soaked (with or without 1:10000 adrenaline) plugs.

The HR changes in different studies are also controversial.
We found nasal packing with 1:10000 adrenaline-soaked
plugs caused a transient and significant increase in HR, and
restored quickly within 4 min, which is consistent with the
findings of John ez a/. [8], although they used infiltration
with 1:80000 adrenaline. The increase in HR might be
mainly the result of baroreceptor reflex and some stimu-
lation of B;-receptors [1,2].

Effects of adrenaline on arterial pressure and HR are dose
dependent. As a direct acting a-receptor and B- receptor
agonist produced by the adrenal medulla, adrenaline may
activate different types of sympathetic receptors at differ-
ent doses. A dose of less than 2 pg should predominantly
activate [3,-receptors, resulting in vascular relaxation;
a dose of 2-10pg should predominantly activate
Bi-receptors to increase HR, contractility and conduction

and decrease the refractory period. Doses in excess of
10 pg cause marked a-stimulation with resultant gener-
alized vasoconstriction. Thus, the plasma concentration
of adrenaline should have a close relationship with acti-
vation of sympathetic receptors.

Systemic absorption of adrenaline may occur when local
infiltration or topical tamponade or both are applied.
Systemic effects of adrenaline are variable in different
patients and are related to the blood concentrations.
Various studies have shown that the haemodynamic
changes after local infiltration of adrenaline also depend
on the physical status of the patient, vascularity of the site
of administration and the rate of absorption from the arca
infilerated [1]. Also, the plasma concentration of adrena-
line might be affected by other factors such as the
anaesthesia method and the depth of general anaesthesia.

In addition, the plasma concentration of adrenaline is
made up of endogenous adrenaline and exogenous adre-
naline. Pain or surgery may produce much more endogen-
ous adrenaline than the exogenous amount of adrenaline
absorbed from the local applications. This could explain
why, in spite of several studies having been carried out,
no defined correlations between the amount of local
application and plasma concentration of adrenaline has
been established. Therefore, the haemodynamic changes
are not merely the result of a low dose of adrenaline as a
local vasoconstrictor.

Local anaesthetic technique might be another explanation
why we detected only increased HR, but not marked
hypotension. Local infiltration or topical application might
influence the amount of adrenaline absorbed; the pro-
cedure per se causes different pain impulses and accord-
ingly the plasma concentration of adrenaline could be
different. Therefore, hypotension, hypertension or HR
increase might be the result. Our study showed that topical
use of tetracaine and adrenaline did not cause blood
pressure changes under general anaesthesia, which at least
suggests that nasal tamponade might be better than local
infiltration in ESS as there are adverse effects.

Deep anaesthesia may be a prerequisite for the adrena-
line-induced hypotension [1]. Li et a/. [4] reported
recently that relatively light anaesthesia can reduce the
severity of adrenaline-induced hypotension during ESS.
And accordingly, the increase in HR was significantly
lower. In our study, the inhaled concentration of isoflur-
ane was only 1%, which also represented a relatively light
general anaesthesia and no severe hypotension was seen
either.

As most clinical observations, including ours, did not
measure the plasma concentration, we can only compare
changes in BP and HR. The reason might be that the
different plasma concentrations of adrenaline resulted in
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the activation of different sympathetic receptors; ulti-
mately, a faster HR with or without hypotension could
be observed.
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Editor,

Following cystoscopic procedures and urethral catheter-
ization, patients usually have a degree of urethral dis-
comfort ranging from a burning sensation with the desire
to micturate to severe agony and distress about the
indwelling catheter. Discomfort can be extremely dis-
abling on arrival in the recovery room and can cause the
nurse to spend an inordinate amount of time with these
patients. This discomfort can be explained by bladder-
induced irritation [1] with manifestations of overactive
bladder. It has been reported to be relieved with pre-
treatment with oral antimuscarinic drugs [1] or intrave-
nous analgesics with subsidiary antimuscarinic properties
such as ketamine [2]. We hypothesized that transurethral
endoscopy or catheterization or both shear the urethral
mucosa and induce a degree of inflammation, leading to

Copyright © European Society of Anaesthesiology
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varying degrees of discomfort. We believe that appli-
cation of topical steroid may allay the urethral discomfort
through its soothing and anti-inflammatory effects. This
was tested in a controlled randomized observer-blinded
study in patients undergoing urethral catheterization
following transurethral endoscopic procedures under
general anaesthesia. The outcome measures were recov-
ery parameters and the degree of urethral discomfort.

After obtaining approval of the local ethics committee
and consent of the patients, adult patients undergoing
elective transurethral endoscopic procedures for sus-
pected bladder disease were enrolled into the study. A
pilot study was initially conducted to observe manifes-
tations of discomfort in 85 patients, including 56 men
and 29 women, undergoing transurethral endoscopy and
catheterization. Moderate-to-severe discomfort was
encountered in 26 men (46%) and four women (14%).
These results demonstrate that urethral discomfort fol-
lowing transurethral endoscopy and catheterization is
mainly a male complaint. Consequently, female patients
were excluded from the study.

Patients were premedicated with oral diazepam (10 mg)
2 h before the procedure. Anaesthesia was induced with
intravenous injection of fentanyl (1.5 pgkg™") followed
by propofol (2.0mgkg™") to facilitate insertion of the
laryngeal mask airway. Anaesthesia was maintained
during spontaneous breathing with isoflurane in a mix-
ture of oxygen and nitrous oxide, with an FiO, of 0.4.

A computer-generated randomization table was used to
randomly allocate adult male patients to either the con-
trol group without application of topical cream or the
study group with topical steroid cream applied to the
whole urethra at the end of the procedure. The steroid
cream, Dermatop (Aventis Pharma, Global Napi Phar-
maceuticals, Cairo, Egypt) (5 g=12.5 mg prednicarbate),
was applied by the endoscopist with a special applicator.
The endoscopist ensured distribution of the cream to the
whole length of the urethra and clamped the glans for
2 min before insertion of the urethral catheter. In both
groups, a Foley’s catheter of size 18 Fr lubricated with KY
jelly was used and fixed without traction. Its balloon was
inflated with 20ml of water. An observer, blinded to
patient group assignment and unaware of the treatment,
was present at the end of the anaesthesia and escorted the
patient to the recovery room. Emergence was recorded in
the form of behavioural responses such as flailing limbs,
strong vocal response or attempts to pull the catheter out.
The degree of discomfort was assessed according to
Agarwal ez al. [2] as: first, no discomfort when the patient
is comfortable and not reporting any discomfort even
after nonleading interrogation; second, mild discomfort
with the patient comfortable but complaining about the
catheter after nonleading interrogation; third, moderate
discomfort when the patient reported discomfort from

. Unauthorized reproduction of this article is prohibited.


mailto:shorrab@mans.edu.eg

616 European Journal of Anaesthesiology 2009, Vol 26 No 7

the catheter without questioning but this was not accom-
panied by behavioural responses; and, fourth, severe
discomfort reported by the patient accompanied by beha-
vioural responses. Rescue treatment was initiated in
patients with moderate-to-severe discomfort with ketor-
olac (30 mg intravenous) then fentanyl (50 wg intrave-
nous) bolus 10 min later when deemed necessary. Dis-
charge criteria from the recovery room were stable vital
signs and absence of urethral discomfort in a fully con-
scious patient, the study end point.

On the basis of the pilot study, we assumed that the
application of topical steroid cream to the urethra would
decrease the incidence of discomfort from 46 to 20%. A
total of 42 patients in each group were needed to provide
a power of 0.8 with « error 0.05 and B error 0.2. Statistical
analysis was carried out using SPSS version 10.0 (SPSS
Inc., Chicago, Illinois, USA). Parametric data were
analysed by Student’s r-test, whereas nonparametric
variables were analysed using the Fisher’s exact test. A
P value of less than 0.05 was considered significant.

T'wo patients were excluded from the control group: one
patient underwent meatotomy and dilatation and the
other patient had bladder perforation that was discovered
in the recovery room. T'wo patients were excluded from
the study group: one patient underwent internal ure-
throtomy for stricture urethra and the second patient
underwent bladder neck incision. Forty patients in each
group were subjected to statistical analysis. Patients in
the steroid group had a better quality of emergence, less
discomfort, fewer analgesic requirements and shorter
recovery room stay than the control group (Table 1).
The incidence of discomfort in the control and steroid
groups was 60 and 15%, respectively, with a relative risk
reduction of 0.75, absolute risk reduction of 0.45 and a
number needed to treat of 2.3, that is, two to three
patients need to be treated with topical steroids in order
to prevent one patient from having discomfort.

Table 1 Patients’ characteristics and results of the study

Control (n=40) Steroid (n=40)

Age (years) 53+10.7 50+9.4
Body weight (kg) 70+11.3 69+ 13
Duration of procedure (min) 42 +14.7 41+129
Duration of recovery room stay (min) 70+18 40 +14*
Emergence
Calm 26 34
Restless 6 5
Thrashing 8 1*
Discomfort
No discomfort 16 34*
Discomfort 24 6*
Degree of discomfort
Mild 6 3
Moderate 8 2%
Severe 10 1*
Number of patients needed analgesics 18 3*
Ketorolac 8 2
Ketorolac and fentany! 10 1

Data are means + SD or number of patients. * Significant; P < 0.05.

The female urethra (4cm) is shorter than the male
urethra (20 cm). The female urethra, 6 mm in diameter,
is much more readily dilatable than the male urethra
because it is rich in elastic and collagen fibres [3]. These
anatomical differences between the male and female
urethra may explain the high incidence of discomfort
in men undergoing transurethral manoeuvres.

Gabapentin was used in the treatment of catheter-related
discomfort [4]. Gabapentin was able to ameliorate this
discomfort probably because of its peripheral anti-inflam-
matory effects [5]. These effects may partially support
our hypothesis about the urethral origin of catheter-
related discomfort. From the embryological and anatom-
ical standpoint, the urethral plate is a continuation of the
trigone of the urinary bladder [3]. Therefore, urethral
irritation may induce bladder irritation through trigonal
stimulation. Transurethral manocuvres may lead to dis-
comfort through many mechanisms, namely, sheared
mucosa and foreign body irritation. In the present study,
urethral application of prednicarbate relieved discomfort
and improved patient recovery. Prednicarbate is a non-
halogenated prednisolone double ester with potent anti-
inflammatory effects that inhibits interleukin (IL))-1 and
IL-6 [6]. The application of topical steroids was success-
fully used to reduce sore throat, cough and hoarseness
after tracheal intubation [7]. These effects on the tracheal
mucosa may, in some ways, mimic the effects of catheter-
induced urethral irritation.

In conclusion, discomfort following cystoscopy and cathe-
terization is mainly a male complaint. Topical steroid
cream (prednicarbate) applied to the urethra for 2 min can
effectively reduce this discomfort and improve the qual-
ity of emergence from anaesthesia.
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Editor,

Critically ill neurological patients are prone to deep vein
thrombosis (DV'T), as they remain bedridden for pro-
longed periods. Thromboprophylaxis is of paramount
importance for prevention of this complication. Use of
low molecular weight heparin (enoxaparin) has been
recommended for prevention of deep venous thrombo-
sis. The risk of haemorrhage with enoxaparin into the
operation site in neurosurgical patients can be more
dangerous than with other surgeries. Enoxaparin, a
low molecular weight heparin, acts by inhibiting coagu-
lation factors such as Xa and Ila and by activating the
antithrombin III. Factor Xa catalyzes the conversion of
prothrombin to thrombin. Inhibition of this process by
enoxaparin results in decreased thrombin and preven-
tion of fibrin clot formation. Intracerebral bleeding has
been previously reported as a perioperative compli-
cation following deep brain stimulation (DBS) surgery
[1]. We report a case of anticoagulant (enoxaparin)
induced intracerebral haecmorrhage in an elderly patient
who underwent surgery for DBS in the postoperative
period. A search in literature did not reveal any similar
result.

A 75-year-old male was admitted with history of tremu-
lousness of right upper limb and both lower limbs
associated with sluggishness of movements, decreased
volume and slurring of speech for 3 years. Over a period
of 6 months, symptoms progressed to such an extent
that he had a fall while walking and fractured his
acetabulum. Examination revealed hypertonia, brady-
kinesia, rigidity and postural instability. A diagnosis
of Parkinson’s disease was made. He was prescribed
syndopa (levodopa 100 mg+ carbidopa 10mg). After
initial response, drugs had to be increased because of
waning effects. There was no improvement in symp-
toms inspite of addition of ropinirole, entacapone
and selegiline. Hence, DBS was planned. He had a
past history of hypertension and coronary artery disease
for which a coronary artery bypass graft surgery had
been done 10 years back. There was also history of
retinal detachment and subdural hematoma 12 years
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back. The DBS procedure was carried out in two stages.
In the first stage, the microelectrodes were placed in
the subthalamic nucleus bilaterally under monitored
anaesthesia care. This was followed by placement of
stimulator with battery in the anterior chest wall under
general anaesthesia and mechanical ventilation. The
trachea was extubated at the end of the procedure
and patient shifted to neurosurgical ICU. On the fifth
postoperative day, enoxaparin (40 mg) was adminis-
tered for prophylaxis of DVT. Within a few hours of
receiving the first dose of enoxaparin, the patient
became unresponsive. The trachea was reintubated
and the patient taken for computed tomography (CT)
scan. Intracerebral haemotoma in the left basal ganglion
and left fronto-parietal region with midline shift and
perilesional oedema was seen on the C'T scan (Fig. 1).
Prothrombin time (24s control 12 sfl) and activated
partial thromboplastin time (33 s control 30s™ ') were
prolonged with a normal platelet count. Enoxaparin
was discontinued, and six units of fresh frozen plasma
were transfused. Mechanical ventilation was con-
tinued. Patient’s coagulation status returned to normal
within the next 4 days, and there was an improve-
ment in the neurological status. As the haematoma
had resolved and was not expanding, the surgeons

Fig. 1

A computed tomographic scan showing intracerebral hemotoma in left
basal ganglia and left fronto-parietal region with midline shift and
perilesional edema.
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decided against its evacuation. However, soon the
patient developed ventilator-associated pneumonia
and sepsis due to methicillin-resistant Staphylococcus
aureus to which he succumbed on the twenty-fifth
day of his ICU stay.

DBS is being increasingly practiced in elderly patients for
tremor-dominant disorders, Parkinson’s disease and dys-
tonias. Although DBS is supposed to be as effective in
elderly patients as in younger ones, systematic studies on
the complication rate, the effectiveness and, therefore,
the risk—benefit ratio of DBS in elderly patients are still
lacking. Elderly population has a higher incidence of
coexisting medical disorders. DBS should be considered
in patients with early stages of disease, as the incidence of
general complications increases with age, whereas natural
life expectancy decreases. DBS is a minimally invasive
neurosurgical procedure with reported perioperative
surgical complications such as haemorrhage, seizure,
confusion [2], venous air embolism [3] and tension
pneumocephalus [4]. In the postoperative period pneu-
monia, skin infections [5] and transient psychoses are
frequent complications.

Our patient developed an intracranial haematoma,
possibly due to prophylactic anticoagulation. His neuro-
logical condition worsened when a low molecular weight
heparin was given 5 days after the original surgery.
There were no apparent aggravating factors such as
clotting derangements or sepsis. Although the aim was
to prevent DV'T, this case illustrates the possible hazard
of enoxaparin administration.

Though there are no specific guidelines on the use of
enoxaparin in traumatic brain injury, some studies do not
support routine prophylaxis [6], whereas others recom-
mend safe use of enoxaparin for DV'T prophylaxis within
24 h after hospital admission or after craniotomy [7]. In
elective neurosurgical patients, it has been seen that
there is an increase in the postoperative intracranial
haemorrhage when enoxaparin was initiated preopera-
tively in patients with brain tumours [8]. In contrast,
the frequency of the intracranial bleeds in the placebo
and enoxaparin group was similar when started 24 h
after surgery. Agnelli e7 a/. [9] suggest that compression
stockings, together with enoxaparin (40 mg once daily,
within 24 h after surgery), is the method of choice for
prophylaxis against venous thromboembolism in the
majority of patients undergoing elective neurosurgical
procedures.

We too suggest that, until better evidence emerges, one
should favour mechanical measures (antiembolism stock-
ings, intermittent calf compression and physiotherapy)
rather than pharmacological ones for the prevention of
DV'T in elderly patients with Parkinson’s disease under-
going such procedures.
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Editor,

We were interested in the recent article by Bozdogan
et al. [1] regarding the use of left molar laryngoscopy to
make difficult intubation easier. The authors rightly
mentioned that the improved laryngeal view achieved
with left molar laryngoscopy does not necessarily mean
an improved success rate of tracheal intubation. This is
attributable to the tongue being displaced to the right
resulting in little space in the oral cavity to negotiate the
tracheal tube into the glottic opening [1,2].

We have been using this technique and would like to
suggest a few measures to increase the success rate of
intubation while using left molar laryngoscopy. First,
wherever feasible, a smaller size tracheal tube, size 6.5
for women and 7 for men, should be used as this can be
negotiated more easily into the trachea. Further, it is
always preferable to mount the tracheal tube on a malle-
able stylet. This tube with an internal stylet is passed
from the centre or the right corner of the mouth with its
concavity facing to the right side and advanced towards
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the glottic. This avoids an inadvertent misdirection of the
tube tip that is liable to occur when the tube contacts the
walls of the narrow oropharyngeal passage created using
left molar laryngoscopy. Further, when introduced from
the right corner of the mouth, the tip of the tube faces
towards the right and this results in a better view of the
larynx [3]. In some cases, one may need to bend the stylet
like a hockey stick to achieve the goal [3,4].

Alternatively or if use of the stylet does not succeed, use
of a gum elastic bougie increases the success rate of
negotiating the tracheal tube into the trachea. The use
of a gum elastic bougie with an angled tip has been found
to be especially useful when the operator recognizes
some anatomical landmarks, but cannot direct the tip
of the tracheal tube into the laryngeal inlet [4,5]. Once
the gum elastic bougie is negotiated into the glottic
aperture, the laryngoscope is left in position and the
desired tube, preferably a flexometallic tube with a
hemispherical bevel, is railroaded over the gum elastic
bougie with a rotary motion. Use of a tube that minimizes
the gap between the leading edge and the gum elastic
bougie is known to facilitate insertion of the tracheal tube
into the trachea [6]. Alternatively, after advancing the
bougie in a left molar approach to a maximum of 45 cm
[7], one can shift over to a conventional midline approach
and negotiate the tracheal tube over the bougie in this
position.
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Editor,

Ehlers—Danlos syndrome type III (also called hypermo-
bility type) is an autosomal dominant-inherited disease of
the connective tissue with an incidence of 1:150000 [1].
Although defects in the genes encoding for procollagen
III (COL3Al) or tenascin-X (TNXB) have been
suggested as possible candidates, up to now the precise
defect for this genetic disease remains unknown [2].
From an anaesthesiologist’s point of view, the most
important features in patients with Ehlers—Danlos syn-
drome are vessel fragility, poor skin healing, excessive
bleeding, spontaneous pneumothorax, joint dislocation
including vertebral instability, valvular prolapse and — in
type IV — spontaneous dissections and ruptures of major
vessels. Thus, the vessel fragility and successive bleeding
as well as scoliosis may be a relative contraindication
against regional anaesthesia in favour of general anaes-
thesia, whereas cervical spine joint laxity, skin fragility,
an increased risk of temporomandibular joint dislocation,
laryngeal trauma and pneumothorax may push the pen-
dulum back in the direction of regional anaesthesia.
Furthermore, there have been studies showing that sub-
cutaneous infiltration of lidocaine has a reduced time of
action and that transcutaneous application of a eutectic
mixture of lidocaine 2.5% and prilocaine 2.5% (EMLA,
AstraZeneca, Sodertilje, Sweden) did not produce suffi-
cient analgesia [3]. Additionally, patients with benign
joint hypermotility syndrome (incidence 1:10000), a
syndrome with clinical features overlapping with those
of Ehlers—Danlos syndrome type III, and a possibly
similar genetic background [2] report an increased ratio
of local anaesthesia failure compared with controls [4]. In
contrast to these observations, there have been case
reports of successful epidural and spinal anaesthesia in
patients with Ehlers—Danlos syndrome [5-7].

To our knowledge, there are no reports on peripheral
nerve blocks in patients with Ehlers—Danlos syndrome.
This would be interesting, especially in patients with
Ehlers—Danlos syndrome type III, as, in these patients,
the ‘possibility of a resistance to local anaesthetics’ has
been stated [4]. Furthermore, these patients undergo
repeated operations for their unstable joints, and it would
be valuable to have knowledge about the possibility of
peripheral nerve blockades in these patients.

Case report

A 56-year-old female patient was scheduled to undergo a
repeated arthroplasty of her left carpometacarpal joint.
She was known to have a mitral valve prolapse, had
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undergone an anterior cervical hernia operation C5/6 and
C6/7 and was treated for arterial hypertension. She had
been diagnosed with Ehlers—Danlos syndrome type 111
on clinical grounds several years earlier and had under-
gone several orthopaedic, traumatologic and plastic
surgeries in the past. She had undergone surgery on
her wrists four times under brachial plexus blockade
anaesthesia. On detailed questioning, she reported that
all regional blocks were sufficient and did wear off within
reasonable time. Review of the anaesthesia files revealed
that she had had an axillary block twice and a vertical
infraclavicular block twice: all of them had been done
within the previous 2 years with the help of a nerve
stimulator. On three occasions she had received 40 ml
mepivacaine 1.5% with epinephrine 1:200000 and on
the fourth occasion 30 ml levobupivacaine 0.375% for an
axillary block. One axillary block had to be supple-
mented by a distal radial nerve block at the level of
the elbow with 10 ml lidocaine 1%. Furthermore, all
blockades were successful, and the operations had
been performed withoutadditional sedation or analgesia.
The blockades with mepivacaine wore off 4-5h after
the injection while the patient was still in the recovery
unit, whereas the blockade with levobupivacaine lasted
6-8h. Thus, she had a completely normal history of
peripheral nerve blockades with a typical duration of
blocks.

In contrast, she admitted that, during several dental
procedures, the local anaesthetic effect (articaine) was
of rather unusual short duration of approximately 15 min
according to her dentist. It was her explicit wish to
undergo a further hand operation under regional anaes-
thesia, because she had had a bad experience with urinary
retention after an earlier general anaesthesia. Therefore,
she gave informed consent for a supraclavicular blockade
with a peripheral nerve catheter for postoperative pain
therapy and publication of the case.

Thus, we performed a brachial plexus blockade under
ultrasound guidance (12 MHz linear probe, LOGIQ e,
GE Medical Systems, China) via a supraclavicular
approach using an in-plane technique. The brachial
plexus could be identified above the subclavian artery
and above the first rib. With an in-plane technique, the
cannula was visualized the whole time and the spread of
local anaesthetic checked and accordingly adjusted.
Twenty millilitres of mepivacaine 2% was injected
through the needle and then catheter advanced 3cm
above the tip of the needle (Contiplex D; B. Braun,
Melsungen, Germany). Finally, the correct positioning
of the catheter was checked by a test injection of a
minuscule air bubble to visualize the end of the catheter
and 1 ml lidocaine 1% in order to check adequate spread
of the local anaesthetic around the plexus. Although
contact with all visible vessels was avoided, there was
some bleeding from the puncture site necessitating a

local compression for a couple of minutes. Thereafter, no
further bleeding or swelling was seen.

The brachial plexus was blocked completely within
15 min, and the patient underwent the operation without
any additional sedation or analgesia. She received satis-
factory postoperative pain therapy via the brachial plexus
catheter for 36 h (bupivacaine 0.125% with an infusion
rate of 6mlh ™", visual analogue scale at all times <20%)
without any additional rescue medication and went home
pain free on the second postoperative day.

Discussion

"This is the first description of peripheral nerve blocks in a
patient with Ehlers—Danlos syndrome. The case shows
that peripheral regional anaesthesia is an option in these
patients making the ‘possibility of resistance to local
anaesthesia’ [4] in this patient group unlikely.

Ehlers—Danlos syndrome is a heterogeneous group of
inherited diseases characterized by abnormal connective
tissue. Because of the life-threatening fragility of the
great vessels in type IV, this form has received consider-
able attention from anaesthesiologists [7,8]. In contrast,
type III has received little interest, though a reduced
efficacy of local anaesthetics could be demonstrated. The
infiltration anaesthesia with lidocaine is shortened and,
with a eutectic mixture of lidocaine and prilocaine, suffi-
cient analgesia could not be reached. Furthermore, 58%
of patients with benign joint hypermobility syndrome
(which is regarded by some authorities as identical to
Ehlers—Danlos type III [2,9]) reported experiencing an
ineffective local anaesthesia in the past, whereas this was
reported by only 21% of the matched controls [4]. Thus,
at least with transcutaneous and subcutaneous infiltration
of local anaesthetics, there is a reduced efficacy. This may
be due to the altered texture of the cutancous and
subcutaneous connective tissue leading to a faster spread
or systemic resorption or both of local anaesthetics. In
contrast, case reports have documented a normal effec-
tiveness during spinal and epidural anaesthesia [5,7].
To our knowledge, this is the first case report of four
successful plexus brachialis blockades of normal duration
in a patient with Ehlers—Danlos syndrome type III.
Possibly in these locations, the distribution and or resorp-
tion of local anaesthetics are unaltered through the
abnormal connective tissue. Certainly, the nerves of
patients with Ehlers—Danlos type III or benign joint
hypermobility syndromes are not ‘resistant’ to local
anaesthetics as stated by some authors [4]. All voltage-
gated sodium channels of ecukaryotes have a highly
conserved region that binds to local anaesthetics [10].
Beyond that, the genetic variations suggested to induce
Ehlers—Danlos syndrome type III (mutations in pro-
collagen III or in tenascin-X) have no influence on
the sensitivity of the voltage-gated sodium channel.
Thus, the reason for the decreased effectiveness of
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transcutaneous or subcutaneous local anaesthesia is likely
to be an altered pharmacokinetics rather than a change
in pharmacodynamics.

Another problem in patients with Ehlers—Danlos syn-
drome is the fragility of blood vessels and the pleurae.
Nowadays, injury to sensitive surrounding structures
such as great vessels or the pleura may be avoided by
the use of ultrasound-guided regional anaesthesia [11].
Naturally, damage to small vessels cannot be avoided
and, therefore, our patient had a minor bleed next to the
catheter at the end of the procedure. We chose an
ultrasound-guided supraclavicular in-plane approach,
because supraclavicularly the plexus brachialis is most
superficial to the skin and the cannula can be visualized
the whole way with minimal tissue damage. Furthermore,
the neural structures are very compact there, avoiding
multiple redirection of the needle as, for example, with
an axillary approach. However, with an ultrasound-
guided technique, the chance of injuring sensitive struc-
tures can only be lower but may never be avoided
completely.

In conclusion, peripheral nerve blocks in a patient with
Ehlers—Danlos syndrome type III worked as effectively
as in normal persons, whereas infiltration anaesthesia — as
described in the literature — is less effective. Ultrasound-
guided regional anaesthesia may help to avoid injury to
vessels or the pleurae, which are extremely fragile struc-
tures in these patients.
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Editor,

There are a wide variety of options for anticipated difficult
intubation, and the fibreoptic bronchoscopes and intuba-
tion laryngeal mask airway have been advocated as effec-
tive tools for difficult intubation [1,2]. At times, when none
of the instruments is available, alternatives need to be
considered. The blind intubation device (BID), manufac-
tured by Anhui Xiaoshan Hygienic Material Co Ltd, Jixi
County, China, is a new single-use intubation device and
seems to be one such alternative in our institute.

The BID (Fig. 1) consists of a battery cell, a light-guided
catheter and an oesophageal tube. The light-guided
catheter is a 70 cm long flexible wire, with an external
diameter of 3.5 mm and a fixed anterior curvature of 30° at
the tip. At the anterior tip, there is also a small light bulb.
The oesophageal tube is a graduated, single-lumen poly-
vinyl chloride (PVC) tube, with an inner diameter of
6.0 mm and a round dead end. At a distance of 6 cm from
the dead end, there is an ellipse gap with a 30° ramp at its
bottom. Over the ellipse gap is a cuff which can be
inflated. The intubation technique (Fig. 2) is easy.

Fig. 1

The blind intubation device, the battery cell (B), the light-guided
catheter (L) and the oesophageal tube (E).
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Fig. 2
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lllustration of the blind intubation device application. The oesophageal
tube is inserted into the oesophagus, and the ellipse gap is towards to
the glottis. Thereafter, the light-guided catheter slides into the glottis.

The patient is prepared with nasal decongestants. Rou-
tine monitoring is applied. After intravenous adminis-
tration of a sedative dosage of fentanyl and midazolam,
the procedure of adequate topical anaesthesia of the nares
and nasopharynx is performed with 7% lidocaine spray.
After preparing the oesophageal tube with lubricant,
blind nasal oesophageal intubation is performed in the
‘sniff position’. The patient is asked to swallow when
resistance to advancement is felt. After being inserted
into the oesophagus, the oesophageal tube is withdrawn
slowly until the tubular sound is heard clearly by the
anaesthesiologist, which means that the ellipse gap is
pointed exactly towards the glottis. Thereafter, the light-
guided catheter is inserted into the oesophageal tube.
The oesophageal tube can be adjusted slowly by the
anaesthesiologist according to the location of the light
spot until a bright light spot passes through the front of
the neck, which means the light-guided catheter has
entered into the glottis. Thereafter, the oesophageal tube
is withdrawn carefully. Once the oesophageal tube has
been removed, the endotracheal tube is guided and
inserted into the trachea over the light-guided catheter.
The correct position is confirmed with auscultation and
with confirmation of end-tidal capnography.

The BID is a battery-operated disposable device and
appears to be safe and reliable for difficult nasal tracheal
intubation. It is useful in patients with limited mouth
opening and even in patients with no mouth opening. Itis
also helpful in patients who have limited or no neck
mobility. The PVC oesophageal tube can be easily used
in nasal oesophageal intubation. Below the gap, the 30°
ramp makes the tip of the light-guided catheter slide into
the glottis easily. Additionally, the oesophageal tube
allows for oxygenation and ventilation before tracheal
intubation is attempted, and the oesophageal tube can be
used as the sole airway without tracheal intubation when

its cuff is being inflated. The major limitation of the BID
is failure to view the light spot in some burns patients
with severe scarring in the neck. Second, the inner
diameter of the oesophageal tube is 6.0 mm so the size
of the endotracheal tube should not be less than 6.0 mm.
However, further studies are required to compare the
BID with other difficult intubation devices.
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The Bonfils rigid fibrescope (Karl Storz GmbH, Tuttlin-
gen, Germany) is an instrument used to perform tracheal
intubation. Although proven to be effective both in
patients with normal airways and in those with difficult
airways [1-6], relatively few papers about the Bonfils
fibrescope are currently available in the literature.

The Bonfils fibrescope is a rigid 40 cm long endoscope with
a40° curved tip, on which a tracheal tube with an internal
diameter of at least 5.5mm can be loaded, and a 15 mm
tracheal tube adapter that allows the position of the distal
end of the tube to be adjusted a few millimetres beyond
the tip of the fibrescope. The instrument view through the
end of the tracheal tube and its shape make it easier to
locate the laryngeal inlet in patients with difficult airways
[1,6].

Generally, about 20 [1] elective intubations are considered
to provide sufficient experience for its standard clinical
use, whereas, for difficult airways, experience of at least 50
cases has been suggested [6]. However, these recommen-
dations are not so well documented, as series of intubations
of a single anaesthesiologist are seldom reported [1,2].

The aim of this study is two-fold: assessing the effec-
tiveness of the Bonfils fibrescope in a consecutive series
of 100 intubations of a single anaesthesiologist and
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analysing the learning process of the technique. The
study was approved by the Institutional Ethical Com-
mittee. Informed consent was obtained from all patients.
Patients without criteria for difficult intubation [7] were
eligible unless emergency surgery was needed.

The Bonlfils fibrescope was connected to a video monitor
system. In order to prevent fogging, an O, flow was
administered via the connector fitting onto the tracheal
tube adapter.

Patients were placed in the sniffing position and mon-
itored with ECG, SpO,, capnography, and noninvasive
blood pressure. Atropine (0.005-0.01 mgkg ') and fen-
tanyl (1-1.5 pgkg™") were administered intravenously a
few minutes before the procedure.

After preoxygenation, anaesthesia was induced with thio-
pental (3-5mgkg ') or propofol (2-2.5mgkg "), and, if
ventilation with a face mask was successful, patients were
paralysed. The instrument was introduced by the domi-
nant hand into the oral cavity using a midline approach,
whereas the nondominant hand lifted the mandible to
open the oropharynx [1]. Once the tip of the tube was
adjacent to the vocal cords, the mandible traction was
released and the tube was passed down into the trachea.
Intubation attempts were interrupted whenever SpO,
showed O, desaturation or if any further attempt was
considered dangerous or futile.

If the chin-lift manoeuvre proved to be inadequate, the
Macintosh laryngoscope could be used along with the
Bonfils fibrescope. Total intubation times were the sum
of each intubation attempt, starting from the moment the
Bonfils fibrescope was first touched until an appropriate
capnograph trace appeared (or attempts were discontin-
ued) in seconds (s).

The study was subdivided into two phases: the learning
phase up to the 50th intubation and the standard phase
afterwards [6]. Each phase was further subdivided in five
groups of 10 intubations each to evaluate the progress of
learning. Comparisons were made using the chi-squared
test, Student’s z-test, Mann—Whitney U test, and
Kruskal-Wallis test with post-hoc Bonferroni correction
of P, as appropriate.

One hundred consecutive patients were included.
Mean £ SD age was 60.3 £ 17.0 years, 59% were women,
median Mallampati class was 1 [interquartile range
(IQR), 1-2], and mean thyromental and interincisor
distances were 7.6 1.1 and 4.3 £ 0.6 cm, respectively.

Intubation was successful in 98 patients [98%; 95%
confidence interval (CI), 93.5-99.6], with a median intu-
bation time of 30s (IQR, 25-40s). Intubation was suc-
cessful at the first attempt in 89 patients (90.8%; 95% CI,
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83.8-95.4), whereas two and three attempts were needed
in six (6.1%; 95% CI, 2.5-12.2) and three patients (3.1%;
95% CI, 0.7-8.1), respectively. Failed intubations, all
without the aid of a laryngoscope, occurred in the first and
third patient. Both patients were subsequently intubated
without difficulty using a Macintosh laryngoscope. In two
patients, Bonfils fibrescope intubations succeeded only
with the aid of a Macintosh laryngoscope.

There was no evidence of airway trauma (0%; 95% CI,
0.0-2.9). The most frequent problems encountered were
fogging (12%; 95% CI, 6.6—19.5), difficulties in getting
the Bonfils fibrescope tip under the epiglottis (7%; 95%
CI, 3.1-13.3), difficult advancement of the tube due to
inadequate lubrication (6%; 95% CI, 2.4-12.0), and gross
mucous secretions obscuring laryngeal anatomy (5%; 95%

CI, 1.8-10.7).

The learning and standard phases differed only in terms
of median intubation time (P=0.011) and number of
attempts (P =0.022). Regarding these aspects, there was
larger data dispersion during the learning phase, as
demonstrated by the coefficients of variation and the
trend of interquartile ranges (Table 1). Moreover, the
Kruskal-Wallis test detected significant differences
between the first group (A) and groups B, C, and E for
intubation times and groups C and E for the number of
attempts. There were no statistically significant differ-
ences among the groups of the standard phase.

The literature reports five series (7 =235) of intubations
performed with the Bonfils fibrescope on patients with
normal airways. The success rates ranged from 86.1 to
100%, with median intubation times ranging from 25 to
80s [1-5]. Our data compare well with these reports,
although the operator’s experience varies among differ-
ent studies. The two failures in our study were actually
due to inexperience, as both patients were successfully
intubated without difficulty with a Macintosh laryngo-
scope.

Minor difficulties were similar to those encountered by
other authors [1,2], fogging being the most frequent.
Only an O, flow of at least 81min~' eliminated the
problem, but antifogging agents are probably more effi-
cient [1,2]. The incidence of gross secretion reducing the
view was significantly lower among our patients (5 vs.
30% [1]): an antisialogogue premedication should always
be considered, particularly in patients with a difficult
airway.

Once the manoeuvres to open the oropharynx, by lifting
the mandible, are learned, the aid of a Macintosh
laryngoscope is rarely necessary. Although we did not
detect any evidence of traumatic injury, our data allow
only the inference of a maximum rate of dental or airway
trauma of 2.9% (with a confidence interval of 95%).
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