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Lumbar puncture (LP) is a key procedure for
diagnosing and treating many pediatric neurology
emergencies. Despite its importance, LP procedural
training for EM trainees in India is limited due to the
lack of access and cost of simulation models.

Development of the LP Trainers

We selected a published low-fidelity LP model,
modified it to increase portability, and used
inexpensive, locally available resources.] The
trainers were designed to replicate key steps of the
LP procedure, providing a hands-on experience for
trainees that would otherwise be unavailable to
them. The development of these LP trainers
combined practical design, local materials, and the
input of experienced clinicians to create a model
that mimicked the anatomical structure and tactile
feedback of a real LP procedure.

Model I(see images). A medium-sized rectangular
plastic bucket was modified to provide palpable
iliac crests. In the bucket basin, a plastic skeleton
spine was separated and secured to the bucket to
mimic the spine’s alignment. This provided
palpable spinous processes and the ability to do an
LP at the L4/5 or L3/4 interspace. The external
portion of the bucket was covered with foam to
simulate subcutaneous tissues, and a disposable
hospital chuck pad was used to simulate skin. A
gallon resealable plastic bag was taped to the
internal portion of the bucket to model the
ligamentum flavum; a sandwich-sized resealable
plastic bag full of water was inserted into the gallon-
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sized bag to simulate CSF and provide the tactile
feedback of collecting CSF during an LP. This
model could be used to simulate a supine or upright
LP.

Model 2 (see images). A medium-sized box was
modified to provide palpable iliac crests. In the
center of the box, a plastic skeleton spine was
secured to mimic the spine’s alignment, providing
palpable spinous processes and the ability to do an
LP at the L4/5 or L3/4 interspace. A foam core was
used for the inner structure, and the external portion
was covered with felt to simulate skin. Balloons
filled with water were placed between each
interspace to simulate CSF and provide tactile
feedback on collecting CSF during an LP. This
model could be used to simulate a supine or upright
LP.

Results

Pre-intervention data indicated that only one-third
of participants (37%, 55/147) had performed an LP
on a mannequin, and approximately half (53%,
78/147) had performed an LP on a patient.
However, a large portion (45%, 66/147) expressed a
lack of competency with LPs on a three-point scale
ranging from “not at all competent” to “very
competent”.  Post-workshop  feedback  was
overwhelmingly positive; 99% of participants
reported feeling “somewhat” to “very competent” in
LPs (135/137), a significant improvement from the
pre-survey data. A McNemar's test showed a
significant improvement in competency levels after
the training, p< 0.001.
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LP trainers allowed trainees to practice needle
insertion techniques and refine their skills in
identifying the correct lumbar puncture site. The
models also allowed trainees to practice managing
complications such as vertebral bone contact.
Moreover, the feedback from instructors and
facilitators confirmed that the LP trainers facilitated
a more standardized training approach, allowing all
sites to provide similar training experiences.
Additionally, the models’ durability and portability
were highlighted as significant advantages, as they
made it possible to provide training across multiple
sites.

Conclusion

Low-cost, portable LP trainers can address training
gaps in pediatric neurological emergency care in
resource-variable settings in India. Participant
feedback indicates that hands-on simulation-based
learning enhances confidence in performing LP.
Low fidelity simulation models can be adapted for
other resource-limited settings to improve clinical
training and further highlights the importance of
innovative, low-cost solutions in global health
education.

Model 2
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