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ABSTRACT

Pediatricians should acquire multiple skills
during their professional training, including
procedural skills. Skill acquisition requires
knowledge on theoretical bases, direct
observation and, lastly, supervised repetitive
practice. Training using simulators allows to
learn proceduresinacontrolled setting, ensuring
patients’ safety, integrating this as a learning
stage prior to the actual contact with patients.
Here we report on the teaching experience of a
simulated lumbar puncture procedure.
Training was provided to 112 first year pediatric
residents who entered Hospital Prof. Dr. Juan P.
Garrahan in the 2013-2014 period. Educational
contents included communication with parents
regarding the procedure, material preparation,
compliance with biosafety standards, sepsisand
general patient care, puncture and subsequent
cerebrospinal fluid collection, and specimen
collection.

Strategies included, in a sequential order, the
introduction of theoretical aspects using the
bibliography and audiovisual resources available
at the hospital’s online campus and subsequent
practice of lumbar puncture in a 3-month-old
infant phantom on a lateral recumbent position
that allowed to make a puncture and collect
cerebrospinal fluid. Ateach training session, the
level of confidence was measured before and after
the procedure, and a checklist was developed to
verify an adequate compliance with each step of
the procedure.

The simulated lumbar puncture training model
has been introduced as an educational strategy
of our Pediatric Residency Program.

Key words: lumbar puncture, medical training,
simulation, pediatrics.

http://dx.doi.org/10.5546/aap.2015.eng.544

INTRODUCTION

Pediatricians should acquire
multiple skills during their
professional training, including
procedural skills. Procedural skill
acquisition requires knowledge on
theoretical bases, direct observation
and, lastly, supervised repetitive
practice. However, in this sequence,

there is no chance of making
modifications or monitoring advances;
the chance of performing a lumbar
puncture is random and, sometimes,
sporadic. The advantages of using
clinical simulations in professional
training have been increasingly
recognized.! Simulation-based
training allows to learn procedures
in a controlled setting, ensuring
patient safety, and integrating this as
a learning stage prior to actual contact
with patients.??

At the residency program of
our hospital, we have prioritized
those practices that, given their
modality, frequency or impact,
may be especially optimized by
simulation strategies. Among these
practices, lumbar puncture (LP)
training was selected because it is one
of the procedures to be performed
by pediatric residents, either
in the E.R. Department or during
the hospitalization period. There
is evidence that newly graduated
physicians have little knowledge, a
low level of confidence in their own
skills and are not prepared to perform
an LP in a child,* although this has
been identified as a mandatory skill
by both national® and international®
training programes.

Based on supplementary
educational strategies that integrate
training through an online platform
and supervised simulated practices,
first year pediatric residents (PR1)
acquire and develop skills in a
controlled and supervised setting
before being in actual contact with
children, in a standardized and
safe manner for both patients and
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physicians. Given that this is a novel educational
strategy, we decided to report on its development
and mechanisms used for assessment from
the perspective of both teachers and residents
themselves. In addition, during a simulated and
contextualized practice, communication between
residents and parents regarding the procedure
was also assessed.

The objective of this study is to report on
the teaching experience with simulated lumbar
puncture procedures at Hospital de Pediatria
“Prof. Dr. Juan P. Garrahan”.

Participants were PR1 who entered the
hospital in the first three months of the hospital’s
program, between June and September of 2013
and 2014. Training was provided to all PR1 as
part of the curricula. Authorization to publish
the report was requested and personal data were
safeguarded. The study was approved by the
Institutional Review Committee.

Educational strategy for lumbar
puncture training and assessment

First of all, educational contents were
established. These included communication with
parents regarding the need to perform a lumbar
puncture, material preparation, compliance with
biosafety standards, sepsis and patient general
care (position, monitoring, analgesia), puncture
and collection of cerebrospinal fluid, and
specimen collection. The strategy was conducted
sequentially, and included 1) introduction
of theoretical aspects by reading specific
bibliography and using audiovisual resources
available at the hospital’s online campus, and
2) LP practice and assessment using a phantom
(Figure 1). A 3-month-old infant phantom on
a lateral recumbent position with realistic
anatomical landmarks was used for simulation.
Spinal canal puncture allowed to obtain clear
cerebrospinal fluid (CSF); each resident had
the necessary elements for puncture and CSF
collection (gloves, scrubs, goggles, surgical
drapes, antiseptic agents, puncture needles,
and collection tubes). Experts in pediatrics and
neurosurgery were asked for advice on how to
prepare all components (theoretical module,
videos and checklists), and previously-reported
procedural guidelines and assessment lists were
used.’

Checklists used for assessing resident
performance of LP on the phantom included
the following dimensions: a) preparation of
the infant for the procedure (environment and

monitoring, use of analgesia, sepsis, glycemia
monitoring, identification of materials); b)
procedure (anatomical landmarks, biosafety
measures, puncture and CSF collection); and
c) communication with parents regarding the
procedure.

In order to describe communicational
skills, some of the components reported by
the Kalamazoo Consensus Statement,® which
describe key elements of the physician-patient
communication, were adapted. These include
opening the discussion and introducing the
physician, providing information, understanding
parents’ perspective, and ending the meeting
(allowing time to make questions and
reconfirming the message). Actors trained to
simulate parents were available and had a script
written for the context of the situation in the E.R.
Department. Trainers observed pre-procedure
conversations through a Gesell chamber and
assessed selected items using a checklist. Finally,
participants in the 2014 PR1 cohort (n: 54) were
asked to report on their post-training experience
performing an LP in a infant and to establish
whether CSF was collected, if the experience was
traumatic, or if there were any complications.
The supervisor of the procedure reported on
compliance with biosafety standards.

For each training session, the following was
recorded: whether the resident had performed
a prior LP, the level of confidence with the
procedure (using a Likert scale, where 0 means
“not at all confident” and 4, “highly confident”)
before and after the procedure, and the opinion
on satisfaction with the educational experience
(where 0 means “no satisfaction” and 4, “highly
satisfactory”).

FIGURE 1. Phantom used for lumbar puncture training
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Four qualified trainers completed assessment
checklists (compliant/non-compliant) at the
simulation lab during each practice. Prior to
this, communication with simulated parents was
assessed through a Gesell chamber. Data were
reported using central tendency and dispersion or
frequency. Scores were described as sums and/or
percentages of compliance.

One hundred twelve pediatric residents
participated of training sessions; 65 of these (58%)
had never performed a lumbar puncture before,
the rest had done it only once. All completed
training. For the reported confidence level
categories (Figure 2), 72% (81/112) did not feel
confident (at all or slightly) with performing an
LP before receiving training. Confidence (feeling
from mildly to highly confident) increased from
27% (31 residents) to 93% (104 residents) after the
simulated practice. Most participants considered
that the experience was satisfactory or highly
satisfactory.

Table 1 shows the results of the assessment
checklist. Considering the sums of items complied
with (for a maximum of 10), the average score
was 7.01 (SD: 1.46) with a median of 7 (between
6 and 10), and no differences from the prior
experience. Most items related to the procedure
itself were complied with, but this is not the case
of items related to preparation, which showed a
31%-67% compliance percentage. Table 2 shows a
summary of results obtained in 98 of 112 residents
in terms of communication.

Finally, 33 residents (61%) completed
a voluntary report submitted to the head of
residents on how they felt with the LP experience
on an actual patient following their training.
Thirty residents (91%) had managed to perform

an LP satisfactorily, in five (15%) they had been
traumatic, and in 100% of cases, supervisors
confirmed compliance with biosafety standards;
no complications were recorded.

DISCUSSION

All PR1 (112) of two sequential cohorts
completed the LP training program, which
included simulation-based educational strategies.
From the residents’ perspective, the experience
was feasible and satisfactory. This activity
combined medical evidence-based information
using online training strategies and supervised
practice on phantoms in a contextualized
setting. The possibility of learning in a low-
stress environment seems adequate to increase
confidence. The pre-training survey showed
that PR1 had a low level of confidence with
the procedure, even after learning the theory.
Promes, et al.,’reported that less than 29% of

FIGURE 2. Residents’ level of confidence with lumbar
puncture before and after training; Likert scale: 0-4
(0: not at all confident; 4: highly confident)
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TABLE 1. Results of the checklist, preparation and performance of lumbar puncture during training of 112 residents

Compliant N (%) Non-compliant N (%)
Preparation for LP
1. Reviews monitoring and supply readiness for a possible resuscitation 39 (35%) 73 (65%)
2. Considersor prescribes analgesia 35 (31%) 77 (68%)
3. Requests or reviews blood glucose levels 56 (50%) 56 (50%)
4. Uses antiseptic measures correctly 72 (64%) 40 (36%)
5. Identifies materials for puncture 75 (67%) 37 (33%)
LP procedure
6. Establishes anatomicall and marks adequately 107 (95%) 5 (5%)
7. Performs puncture using an adequate technique 104 (93%) 8 (7%)
8. Collects CSF 109 (97%) 3 (3%)
9. Collects and sends CSF samples as per standards 86 (77%) 26 (23%)
10. Maintainsbio safety criteria 103 (92%) 9 (8%)

LP: lumbar puncture; CSF: cerebrospinal fluid.
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PR1 performed an LP during their medical
graduate course; in our setting, such percentage
is probably even lower. The change in confidence
level after simulated training is consistent with
what has been reported by other authors who
have demonstrated this effect of simulation.'*'?
The Simulation Center has been an optimal
environment to conduct a contextualized practice,
where procedure components preparation and
information provided to simulated parents
reached similar hierarchy for training as the
procedure itself.

Assessing acquired skills requires reliable and
valid measurement units. To this end, we used
checklists consistent with training objectives and
administered by trainers with experience in their
use. Although most PR1 had good scores and
there were no differences from the pre-training
experience, it is worth noting that most procedure
items were complied with, unlike items related
to preparation, which achieved a 31%-67%
compliance. Similarly, White, et al.,®*reported that
the most commonly overlooked steps are related
to the preparation of elements to be used and/or
documentation. Some specific aspects, such as an
adequate pain management, require optimization.
In our study, only 31% of residents considered
or used analgesia correctly. In other groups,
it has been reported that new E.R. residents
completed only 57% of LP steps adequately,
although 83% had previously performed this
procedure."In relation to procedure reporting,
items with a lower level of compliance were
allowing parents to make questions and agreeing
to let parents be present during LP. This is
probably a reflection of guidelines conveyed by
the hospital itself. Results reinforce the need to
consider communication as a clinical competence
that should be systematically taught and assessed,
as has been currently accepted by different
accreditation agencies."” Simulation strategies
using actors and interdisciplinary approaches

allow, in this context, to adapt specific training
programs aimed at teaching such competences.

A relevant aspect to be considered when
measuring the impact of training is recognizing
that assessing the simulated procedure does not
ensure direct translation into clinical practice with
patients. There is consensus regarding the search
for direct assessment mechanisms in the clinical
setting.'®"In our study, the 2014 PR1 cohort
reported on their first LP performed together with
a responsible supervisor. This was a voluntary
self-report and, in spite of its limitations (response
accounted only for 61%), our results show a 91%
success rate, similar to what has been published
by Kessler, et al.,'* who reported a 94% success
rate for CSF collection among participants trained
using simulation, compared to 47% among those
who received audiovisual information only.
Other researchers have investigated the use of
educational videos in relation to LP success'’and,
although a significant improvement has been
shown in certain technical aspects, no differences
were observed and both groups had only a 50%
success. Finally, the implementation of procedural
training integrating simulation strategies requires
resources, adequate space, specific equipment and
supplies, and qualified trainers with experience
not only in the procedures, but also in using
simulation strategies. In this experience, the
availability of a simulation center in the hospital
setting facilitated program implementation;
however, the convenience of protected times and
overall organization of activities in new settings,
in the context of highly busy facilities, call for
institutional commitment. In this context, aligning
simulation with quality and patient safety is a
strength that encourages the continuation of these
efforts.

Our study has several limitations. It is
worth noting that, even though we quantified
improvement in confidence levels, there were
no residents who did not receive training whose

TABLE 2. Results of communication of the procedure to simulated parents by 98 residents

Yes N (%) No N (%)
Introduces her/himself and greets parents 75 (76%) 23 (24%)
Uses an understandable language 72 (73%) 26 (27%)
Shows respect and empathy 96 (98%) 2 (2%)
Conveys confidence 81 (82%) 17 (18%)
Clearly explains the reason for the procedure and describes it 58 (59%) 40 (41%)
Allows parents to be present 54 (55%) 44 (45%)
Allows parents to make questions 44 (45%) 54 (55%)
Reassures that parents understand the information 77 (78%) 21 (22%)
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performance with simulated practice and actual
patients could be compared to that of participants.
However, based on standardized checklists, our
results are consistent with those reported in the
literature and, in the future, may be compared to
those of other institutions using different training
models. Another limitation of this experience
is related to the selected sample, because it
corresponds to a single program in only one
hospital, therefore reducing the possibility of
extrapolating results. Finally, we also assessed
certain communicational skills that, given their
relevance, will require a specific and in-depth
approach, in relation to both teaching modalities
and assessment methods.

To sum up, a lumbar puncture training
program integrating contextualized simulation
strategies resulted feasible and highly satisfactory
for residents, whose confidence improved and
who gained more knowledge on such important
and common pediatric procedure for those
entering a pediatric training program.

It is obvious that newly graduated physicians
face procedures for which they have not been
trained and with which they feel little confidence.
Such learning activities in a stressful environment
and facing a child who requires a safe and
effective procedure may be enhanced using new
technologies and educational strategies. Their
inclusion in the curricula, impact measurement,
and resources necessary for their sustainability
will be a challenge for those responsible for post-
graduate training programs, who may not ignore
that simulation does not replace supervised
clinical practice, but improves learning of
professional skills.

CONCLUSION

The simulated lumbar puncture training
module allowed to teach this skill to PR1. At
present, simulation has been introduced as an
educational strategy in our program. B
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