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Introduction and Aim

Reporting of critical incidents and near misses is a key to improving patient safety. The UK the National Patient Safety Agency has set up
the National Reporting and Leaming System to collect incident data from the entire National Health Service. We aimed to perform the first
analysis of the incidents relating to paediatric anaesthesia.

Methods

The NPSA provided us with a Microsoft Excel™ spreadsheet containing anonymised patient safety incidents from the year 2007, selected
from the NRLS database by these criteria: (1) Patient age < 16 years (2) Location given as operating theatre, anaesthetic room, recovery
room or infensive care unit (3) Specialty listed as anaesthetics or ‘surgical specialties’. Incidents are categorised within the database using
the NPSA’s own taxonomies of incident type and level of harm and usually contain a free text description of the event. We screened these
free text entries to identify those relevant to anaesthesia and analysed these in further detail.

Results and Discussion

The spreadsheet contained 1422 reports. We considered 372 to be ‘anaesthetic” incidents. Only 87 was the specialty given as ‘anaesthe-
sia’, the remaining 285 having been reported under ‘surgical specialties’. The distribution of childrens” ages was: under 28 days 6. 2%;
Tmonth to Tyear 7%; 1 to 4yrs 17. 5%; 4 to 11yrs 38. 7%; and 11 to Téyrs 30. 6%.

Incident Category Number Degree of harm
(from NRLS) (%) None Low Mod Severe Death
Treatment and procedure 110 (29.5) 69 31 8 0 2
Medication 74 (19.9) 48 21 5 0 0
Medical equipment 65 (17.5) 52 10 3 0 0
Consent, communication,
confidentiality 24 (6.5) 13 9 ? 0 0
All other categories 99 (26.6) 63 26 5 4 1

The most common specific incidents were a prolonged wait in the anaesthetic room before induction (31 incidents) and double dosing of
medication involving anaesthetists as one of the caregivers involved(28). All these resulted in low or no harm. There were 41 incidents
relating to airway and respiration, of which 7 were cases of regurgitation + /- aspiration and 5 were laryngospasm. Additionally lack of
equipment accounted for 32 incidents, 16 related to venous cannulation, 16 to pressure areas or new skin marks under anaesthesia, 9 to
dental damage and 4 to circulation problems. There were also two cases of malignant hyperpyrexia and one unintentional awareness under
general anaesthesia. Two of the three deaths occurred in terminally ill children. The third was described as an ‘unexpected death” in recov-
ery of a child with muscular dystrophy. No details were given.

The problems mentioned above offer some useful learning, though the incidents are less specific to anaesthesia than in a previous survey
[1]. Further, classification by reporting clinicians and categorisation by the NPSA mean that scrutiny of the free text is necessary. Not only
is this time-consuming, it is also insufficient for the detailed analysis of more serious incidents.

Conclusions
Incidents relating to paediatric anaesthesia are being reported in the UK NRLS. The role of the system is likely to be to complement local
reporting and discussion of paediatric anaesthetic incidents.
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1 Tay CLM et al. Critical incidents in paediatric anaesthesia: an audit of 10 000 anaesthetics in Singapore. Paed Anaes 2001; 6: 711-8.
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Background

Dexmedetomidine is a highly selective -2 adrenoreceptor agonist with effects useful for induction of sedation and immobility for children
undergoing radiological imaging studies. Although dexmedetomidine has been described as inducing a cardiovascular and respiratory state
similar to natural sleep, its effect on the EEG and similarity to natural sleep has never been described in children. We examined the effects
of dexmedetomidine sedation on EEG background and epileptiform activity in children.

Methods

Selected EEG samples from 16 consecutive pediatric patients undergoing dexmedetomidine sedation for nuclear medicine scanning as can-
didates for epilepsy surgery were studied. Al children underwent continuous EEG monitoring throughout the multiple-day hospital admis-
sions, including during administration of dexmedetomidine sedation. Because, based on adult data, EEG background during dexmedetomi-
dine sedation resembles onset of stage Il (spindle) of non REM sleep, EEG samples during sedation were compared to comparable samples
of stage Il of non REM sleep: a sample following the appearance of the second sleep spindle during dexmedetomidine sedation was com-
pared to a sample following the appearance of the second sleep spindle during natural sleep. RMS EEG power in the delta, theta, alpha,
beta, and total power bandwidths were compared on a patient by patient basis. Likewise, the frequency of EEG spikes in each dexmedeto-
midine sample was compared to a corresponding sample in each patient during natural sleep.

Results

Visual analysis of the EEG during dexmedetomidine sedation showed a pattern consistent with stage Il of non REM sleep. In comparing EEG
samples during dexmedetomidine sedation to natural sleep samples obtained during the same admission, no significant differences were
found in slow wave (delta and theta) or midrange (alpha) frequencies. A 44% increase in fast activity (beta) was statistically significant
(p=0. 05, Student’s paired ttest). A 26% average increase in spike frequency was seen in sedation samples compared to natural sleep
samples (p = 0. 01, Student’s paired ttest). No new spike foci were noted during dexmedetomidine sedation.

Conclusion

The EEG of children undergoing dexmedefomidine sedation resembles onset of stage Il of non REM sleep. EEG power analysis during
dexmedetomidine sedation showed a mild increase in fast activity and a modest increase in spike frequency when compared to naturally-
occurring stage 11 of non REM sleep. These features make dexmedetomidine a uniquely atftractive agent for inducing a natural sleep-like
state as well as for performing concurrent diagnostic EEG studies in children for whom such tracings cannot be performed in the awake state.
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Introduction

Respiratory adverse events (RAE) remain one of the major causes of morbidity and mortality in paediatric anaesthesia. Asthma, bronchial hyper-
reactivity, upper respiratory tract infection and passive smoking are known and common risk factors. Identification of children at high risk for
perioperative respiratory complications is crucial for the choice of the optimal anaesthetic management and for the prevention of the RAE.

Methods

We aimed to investigate potential additional risk factors from the patients history and characterising their correlation with the anaesthesia man-
agement and the occurrence of RAE (bronchospasm, laryngospasm, desaturation <95%, airway obstruction, coughing and stridor). We used ques-
tionnaires focusing on 1) detailed family and medical history 2) anaesthetic management and 3) any potential problems in the perioperative peri-
od. All children undergoing anaesthesia (elective or emergency) in our institution were prospectively assessed over a 12 month period.

Results

Questionnaires of 9297 children (of a total of 10496) were available for analysis. Table 1 depicts the risk factors that were associated with laryn-
gospasm. While a recent cold within the last 2 weeks prior to anaesthesia was associated with the highest risk for respiratory complications, a cold
within the last 2-4 weeks seemed to have a protective effect against respiratory complications compared with children who did not have a recent cold.
Furthermore, symptoms associated with the cold had a major impact on the incidence of respiratory complications.

The results of the univariate analyses indicate the presence of additional perioperative respiratory risk factors: exercise induced wheeze,
night cough, eczema, a family history of asthma and/or hay fever that were all associated with a higher risk for perioperative RAE.
Bronchospasm, laryngospasm and desaturation were significantly more common 1) in premedicated children; 2) in children with inhalation-
al induction vs i. v. induction and 3) with desflurane used for maintenance of anaesthesia. Perioperative respiratory complications occurred
less during face mask anaesthesia than during either laryngeal mask airway or endotracheal intubation (the latter being associated with the

highest risk).
ighest risk) Table: Odds ratio (95% confidence interval) for perioperative laryngospasm
Current cold Cold < 2 wks Cold 2 < 4 wks
Overall 3.2 (2.44.2), p=0. 005 4.3 (3.35.7), p<0. 001 0.4 (0. 2-0. 8), p<0. 001

Clear runny nose
Green runny nose
Dry cough

Moist cough
Fever

2.0 (1.52.8), p<0. 001
5.0(3.27.9), p<0.001
2.3 (1.5-3.3), p<0. 001
4.3 (3. 1-6. 0), p<0. 001
2.5 (1.15.4), p=0. 024

2.1 (1.5:3.0), p< 0. 001
8.2 (5. 512), p<0. 001
2.2 (1.4:3.6), p< 0. 001
7.9 (3.7-11), p <0. 001
6.3 (3.8-11), p<0. 001

1.1(0.6-2.0),p=0.67
0.1(0.0-0. 6), p=0.02
0.5(0.2-1.3),p=0.15
0.1 (0. 0-0. 6), p=0. 01
0. 6(0. 2-1. 5), p=0. 26

Episodes last 12 months

1-3

4-12

>12

Wheezing
Wheezing during exercise

1.6 (1. 2-2.3), p=0. 005
3.5(2.7-4.6), p<0. 001

3.1(2.1-4.7), p<0.001
Dry cough at night

3.4(2.06.1), p<0.001
4.2 (3.35.3), p<0.001

Mother

Father

Mother & Father

Passive Smoking

3.5(2.2-5. 4), p<0. 001

0.6(0.31.2),p=0.158

4.7 (3.1-7.0), p<0. 001

Induction

Sevoflurane vs. Propofol i. v.

3.5(2.7-4. 4), p<0. 001

Maintenance

Isoflurane

Desflurane

Propofol

Agent vs Sevoflurane

0.9 (0. 6-1. 2), p=0. 305

2.3 (1.5-3. 4), p<0. 001

0. 4 (0. 3-0. 6), p<0. 001

LMA vs Face mask

ETT vs Face mask

LMA vs ETT

Airway management

8.2 (2. 6-26), p<0. 001

15. 4 (4. 9-49), p<0. 001

0.5 (0. 4-0. 7), p<0. 001

Conclusions

These preliminary results indicate that beside the known risk factors such as recent cold, bronchial hyperresponsiveness, other features
obtained from the family and medical history contribute to identify high risk children for the occurrence of RAE. Furthermore, the anaesthesia
management may precipitate the incidence of these complications. Therefore, decreasing anaesthesia morhidity requires a better selection of
the patient and a stratified anaesthesia management in order to prevent the occurrence of perioperative RAE
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Introduction

Puncturing a vein or artery for blood withdrawal or placement of intravascular cannulas can be cumbersome. In neonates it is further com-
plicated by the vessel size and fat padding fissues in some skin areas. Multiple puncture attempts take a lot of valuable (OR) time. In a
pilot on placement of arterial lines in babies of 0 — 3 years of age, we found mean time spend on the procedure to be 10 minutes with a
maximum of 40 minutes. Our department has developed a practical vein viewing system. It is based on the physical principle of infrared
(IR) transillumination. The device helps to visualize vessels underneath the skin to facilitate the puncture procedure. In confrast to commer-
cial systems available, it is easy to use, small, flexible and relatively low cost, . With the help of the system, it is hoped that finding a ves-
sel will become easier and the procedure will become more time efficient.

Methods

An initial study was performed in young children to find the baseline results for comparison with the use of the vessel viewing system meas-
uring failure rate and time of manipulation undemeath the skin, which is the most painful part of the procedure. In a prospective observa-
tional study the system was used in 45 patients, 0 — 6 years of age, during blood withdrawal procedures. The time duration of needle
manipulation was divided in two groups. Patient characteristics such as age, skin color and baby fat were registered. Responses from the
technicians are also evaluated. A one-tailed z-test was used for statistics.

Results

In the baseline study the failure rate (i. e. percentage of procedures where more than one puncture was necessary o gain blood) was 13
% in children of 0 — 6 years of age. With the use of the vessel viewing system, the failure rate reduced significantly to 2 %. Percentage
of procedures with extended time of needle manipulation (longer then 15 s) decreased from 21 % to 7 %. Parameters like presence of
baby fat and dark skin color did not show significant results due to the small group. The technicians reported a high degree of safisfaction
and used the system on special request in 11 patients known to be difficult to puncture outside the study population (the estimated failure
rate of 100 % dropped to 27 %).

Discussion and Conclusions

The system proved to be effective in the procedure of blood withdrawal. Pain and trauma were decreased and the technicians found it flex-
ible and easy to use. A feasibility study was performed on the use of the system for the procedure of arterial line placement. The system
was able to visualize the arteries and guide the anesthesist in puncturing the artery, especially if no tactile information (i. e pulse) was
available. An extensive study on this subject is ongoing.
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Introduction

Pediatric regional anesthesia has gone through significant development with advances in pharmacology and block techniques. Caudal epidur-
al anesthesia in combination with general anesthesia provide safe, reliable and efficient analgesia /anesthesia for general pediatric surgical
patient in:lower abdominal and extremity surgery, newborn and premature infants, neuromuscular disease and malignant hyperthermia. The
main disadvantage of this technique is the short duration of action after a single injection of local anaesthetic solution. The use caudal
catheters to administer repeated doses or infusions of local anaesthetic solutions is not popular because of concemns about infections and
complications. These technique can be modified to extend analgesia into the postoperative period with the addition a variety of agents (epi-
nephrine, opioids, ketamine, clonidine, midazolam, tramadol . . . ).

The aim of our study was to evaluate caudal epidural anesthesia after a single injection of local anaesthetic solution 0, 25% bupivacain 2,
5 mg. kg-1 and after addition of midazolam 50 microg. kg-1.

Methods

Randomized prospective study including 60 patients ASA group I, age 1-7, having elective surgery of short duration (mean 45+/-10 min-
utes). After premedication with midazolam 0, 5 mg. kg-1 per os, anesthesia was induced with propofol 3 mg. kg-1 iv. An infusion of propo-
fol at 5-10 mg. kg-1 /h in 02/air mixture began immediately after induction. Neuromuscular blockade for intubation was rocuronium 0,
5-0, 7 mg. kg-1 iv. Monitoring includes NIBP, ECG. Sa02, end-tidal CO2, neuromuscular blockade and temperature. The whole study group
(60) was devided in two equals parts of 30 patients.

Group 1 Caudal epidural block be used as a single shot” technique with bupivacain 0, 25 % 2, 5 mg. kg-1. Group 2. Caudal block be used
as a “single shot” technique too with bupivacain 0, 25 % 2, 5 mg. kg-1 with midazolam 50 microg. kg-1.

Results

Haemodynamic data et all measuring points have been without significant differences in both methods caudal anesthesia. Five patients (16,
6%) in group 1 developed incomplete block. No undesirable side effects were observed. After a single injection of local anesthetic solution
medium duration of analgesia is 7 h 10 minute (group 1). The combination of caudal midazolam and bupivacain significantly increased
the duration of analgesia compared with bupivacain alone. A mean duration analgesia in this group is 20h 20 minute (group 2). This com-
bination was not associated with prolonged sedation, respiratory depression or motor block.

Discussion

Caudal anesthesia is a safe method of anesthesia in pediatric patients. It can be used combined with general anesthesia as the sole local
anesthetic agent or combined with midazolam. This combination provide significant prolonged postoperative analgesia without complica-
tions. It is a safe technique for intra-and postoperative analgesia in children.
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Introduction
It is accepted that epidural catheters in adults can migrate in the epidural space, resulting in inadequate analgesia (1, 2). Therefore, usu-
ally only 4-5cm of catheter is left in the space. In neonates the caudal epidural catheter (CEC) is an effective method of analgesia, but
requires a long length of catheter to be inserted into the space to reach the required dermatome. It is not known if catheter migration occurs
in these patients, so the aim of the study was to determine if the CEC tip moved following insertion in a group of infants undergoing abdom-
inal surgery.

Methods

Ethical approval was sought from the local and national Ethics Committees. They both declared that ethical approval was not required for
the study. All infants who were to have CECs placed as part of their analgesic regimen were eligible for the study. The CEC was inserted by
an anaesthetist after assessing the length of catheter needed and the optimal final tip position. At the end of the procedure one of the
authors inspected the catheter fip position by ultrasound (SonoSite MicroMaxx®). The actual position of the tip was determined and
marked on the patient’s back. 24 hours later the position of the tip was reassessed to observe if there had been any movement.

Results

17 infants with a mean age of 5. 6 weeks (range 1 day to 17 weeks) were studied. In two patients the CEC was removed before follow-
up assessment. Both children had been comfortable, but were excluded from the analysis. In all but one of the remaining patients the
catheter tip was easily seen. In that patient the CEC could be visualised in the longitudinal, but not transverse plane. All the infants had
good analgesia and the tip of the CEC had not moved in any patient after 24 hours.

Discussion

Ultrasound scanning has been advocated to ensure accurate epidural catheter placement, but is still not routinely used (3). At present it is
assumed that following insertion a CEC is correctly placed and that the tip stays in place. In infants with CECs it is not known if inadequate
analgesia may be due to catheter migration. We have demonstrated in a number of patients, that once correctly positioned, the catheter
tip does not move, and thus clinicians can have confidence in the technique.

Differentiation between pain and other causes of distress is notoriously difficult in this age group. Subsequently, we have used this tech-
nique in 3 patients who were distressed postoperatively. Inspection of the catheter tip position confirmed that the CEC had been placed too
low. This allowed the children to be converted to morphine analgesia earlier than might have occurred otherwise.
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