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Medical students performing lumbar punctures: are we
doing enough?
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Abstract

It is safe to suggest that every medical student in their clinical years (and certainly
every doctor) should be able to act alone in emergency situations and with limited
resources. This includes supporting life functions, performing diagnostic procedures,
establishing a clinical diagnosis, and/or initiating treatment. However, medical school
curricula do not always cater for such demands. Lumbar puncture is a basic procedure
performed routinely in emergency departments, neurology wards and elsewhere in
hospitals. Medical students, however, do not usually get the chance to perform lumbar
punctures during their basic training. In fact, Australian and New Zealand medical
students seem to get the least exposure when compared to other students in other
developed countries. This article examines the current status of medical students
performing lumbar punctures around the world, and the ethical considerations around
this issue.

Medical students are required to achieve certain clinical and procedural competencies
before they graduate. However, defining what constitutes a ‘competency’ or when a
student can be deemed competent has been challenging, and clear guidelines are
generally still lacking. Moreover, a student’s definition of competence can
substantially differ from that of supervising personnel.'

In a broad sense however, it is safe to suggest that every medical student in their
clinical years (and certainly every doctor) should be able to act alone in emergency
situations and with limited resources. This includes supporting life functions,
performing diagnostic procedures, establishing a clinical diagnosis, and/or initiating
treatment.

While clinical knowledge can often be obtained from ward-rounds and bedside-
teaching, procedural skills require more than that. Familiarising students with a
procedure and getting them to perform it under appropriate supervision is crucial to
students reaching procedural competence. This process should start in medical school
and later be reinforced during postgraduate studies.’

Why is it an important issue?

Lumbar puncture (LP) is a basic procedure performed routinely in emergency
departments (EDs), neurology wards and elsewhere in hospitals. It is one of the most
difficult procedures in medicine because it requires specialised equipment and a
highly skilled practitioner.

When a cohort of US third-year medical students was surveyed, LP was a skill that
they perceived to be highly important, but that they commonly lacked confidence in.*
When the same cohort were surveyed again toward the end of their fourth year, there
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was a significant increase in the number of students performing LPs, as well as in
students’ self-confidence in the skill.’ However, similar results were not reproduced
in another survey of fourth-year medical students.®

Still unfortunately, this has not changed the way that this important procedure is
taught to medical students, or how often they are given the opportunity to perform it.
Junior residents have been observed to make frequent errors while performing LPs, as
they are seldom adequately prepared for the task as medical students.”® Therefore,
junior housestaff will have to have gained some prior competency with such a skill if
they are expected to perform it comfortably later in their careers.”

Medical students performing lumbar punctures

In 2002, the Institute for International Medical Education issued a report on the global
minimum essential requirements in medical education. It stated that a medical
graduate must be able to “apply basic diagnostic and technical procedures” and to
“perform appropriate diagnostic and therapeutic strategies” to diagnose patients
effectively and efficiently.'® These guidelines have been extrapolated to include LPs,
as can be seen in the published literature."’

United States—Almost all the published literature that discusses medical students
performing LPs comes from the USA. In their learning objectives for medical student
education, the Association of American Medical Colleges acknowledges that before
graduation students should be able to perform routine technical procedures (including
LPs)."? In a sample of 698 senior medical students from various medical schools
throughout the USA, an average of 90% of the students rated themselves as adequate
or very adequate in performing LPs."? Furthermore, when 100 medical students were
asked about performing procedures during their third year, only 22% stated that they
had not performed an LP yet."*

Australia—Data from outside the USA is less robust. A recent survey targeted a
random sample of interns graduating from one of New South Wales’ three medical
schools.'® They were asked to indicate whether they would have liked more medical
education before graduating on any of 226 core skills. These core skills were
identified as ‘required at gradation’ by reviewing the relevant literature as well as
consulting intern supervisors, discipline heads, hospital nurses, registrars and interns.
These skills were divided into five groups: clinical conditions, investigations,
procedures, core practice and professional development. Performing an LP topped the
investigations list and was among the 20 most frequently acknowledged skills
identified as needing more medical school preparation."

New Zealand—Performing an LP appears as an ‘important procedural skill” in
students’ logbooks and skill development manuals in New Zealand medical schools.
For example, the Canterbury District Health Board has developed an LP skill
development package, specifically targeting supervised medical students.'®

Disappointingly however, medical students in New Zealand very rarely get the chance
to perform LPs. A survey of 93 skills was conducted to examine any differences
experienced by traditional hospital-based versus rural medical students.

The survey covered a group of fifth-year students located at several different
campuses of the University of Otago. LP was one of only four skills (i.e. alongside
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venous cut down, needle thoracocentesis and cricothyroidotomy) of which no students
at any location reported any hands-on experience.'’

Taiwan—In a review of 207 logbooks of 7" year medical students in Taiwan, 49%
stated that they did not learn well through observing an LP. The authors of the study
concluded that students should be given structured opportunities to practice the
required clinical and procedural skills to increase their learning outcome.'!

Nepal—In a survey of 59 medical students’ perceptions and attainment of certain
clinical and procedural skills, 20.4% have performed one to five LPs before
graduation. However, only two students felt confident about performing LPs on
patients.18

Issues surrounding medical students performing lumbar punctures

Impact of experience on errors and complications—The experience level of the
personnel performing an LP is directly related to the number of technical errors that
will occur when performing the procedure,” but not with the rate of complications.
Although this may seem counterintuitive, the common belief that a practitioner’s level
of experience will correlate with the incidence of complications is only an
assumption; data are lacking to support this assumption.'® Therefore, allowing
students to perform such a procedure is key and ‘practice makes perfect’; arguing that
letting students practice LPs will harm patients is therefore refuted.

When asked about the number of times the procedure needs to be performed for the
student to reach complete competence, PGY 1 residents estimated an average of 8.1,
while consultants estimated an average of 6.9.' Moreover, Wu and his colleagues
have found that there is a positive relationship between the frequency of performing a
procedure (such as an LP) and the practitioner’s level of self-confidence in it.* They
have also suggested that proper teaching, formal assessment and the addition of
curricular material about the procedure will increase the likelihood of students
performing it more often.*® Furthermore, students who worked with the same
attending for longer periods (e.g. more shifts in the ED) were found to have
performed significantly more procedures than their peers who did not.3).

Simulation-based learning was found to improve the technical skills of students
performing LPs.?* However, this did not change patients’ attitudes toward having
their LP performed by a medical student.”’

Patients’ attitudes and opinions toward medical students performing lumbar
punctures—If given the chance to anonymously make a decision without having to
confront an authority figure, most patients would not agree to be the subject of a
medical student’s first procedure, no matter what it is.? However, unless there are
very specific reasons, information should never be held back from a patient, and their
autonomy should be respected at all times.

Withholding information that an LP is the student’s first is a form of deception, and is
generally unjustifiable—even if it is for a ‘good reason’ (such as training future
doctors). Jeopardising the autonomy of a present patient for the potential benefit of a
future patient is ethically unacceptable. This is because the practitioner has a stronger
obligation to the present patient; future patients may never exist.'’
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When 173 patients were surveyed about whether they would be willing to be the
subject of a student’s first LP, 52% said they would be. The number increased to 61%
when the patients were asked beforehand and were told that the students would be
under close supervision. When the rest of the population was investigated, it was
found that much of the reluctance was attributable to poor patient understanding of
the procedure and its complications. For example, half the patients erroneously
thought that there was a high risk of paralysis. Therefore, better patient education and
further development of policy boards would enhance the patient response.19

Another study found that patients who have a longer working relationship with a
medical student are more willing to agree than patients who do not (such as patients
seen in EDs). Interestingly, the type of medical insurance patients hold (i.e. self-pay,
personal-insurance or government-insurance) does not seem to make them any more
or less likely to agree.”

Lastly, for medical students’ first procedures, some have suggested targeting a
selected population such as willing young patients, or cancer patients who will have
had many LPs before.'® While this can ultimately result in increased patient numbers
(i.e. more who are likely to agree), this would place an undo burden on this segment
of the patient population for the benefit of others. Nobody ideally wants to be a
medical student’s first patient, and everybody wants to receive care from the best-
trained doctors; however, these two goals are contradictory and are almost mutually
exclusive!

Therefore, the ultimate goal should be trying to distribute the burden/risk of medical
education as impartially as possible among all in society. This means educating
patients about why they may wish to give up some autonomy and consent to having
procedures done by properly supervised students.”'*

Conclusion: main messages and what next?

Graduating medical students are expected to perform at a certain level, for which they
are not always adequately prepared. LP, an important diagnostic and therapeutic
procedure, is rarely performed by medical students in New Zealand and Australia
before graduation.

Medical students performing LPs, and other manual procedures, can be ethically
justified, given that a number of patients would be willing to sacrifice some autonomy
in order to train future doctors. Perhaps a step-wise plan to achieving this, by
protecting some curriculum time and making use of simulations and logbooks, will
result in higher numbers of medical students performing an LP before graduation.
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