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ABSTRACT

Keywords:
Extraocular foreign body; Objective: To identify the knowledge and skills of generalist physicians and medical interns, as well as
Medical education; Education, the perception of ophthalmologists regarding academic training for extraocular foreign body removal.
medical, continuing Methods: This was a descriptive cross-sectional study with a qualitative and quantitative approach.

The study included physicians on duty in the emergency department of a university hospital and an
Emergency Care Unit.

Descritores:

Corpo estranho extraocular;

Educacdo médica; Educacgédo Results: The total number of participants was 87, including 18 generalist physicians on duty, 59 medical

médica continuada students, and 10 ophthalmologists. Three different semi-structured questionnaires were used. 11.11% of

the on-duty physicians and 3.39% of the students considered the knowledge acquired about extraocular

foreign body removal to be good. The majority of the on-duty physicians (58.82%) and students (76.27%)

did not consider themselves capable of performing the procedure. Among ophthalmologists, 90%
considered that foreign body removal should not be performed by non-ophthalmologists.
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INTRODUCTION
The occurrence of eye accidents, estimated at 55 million
per year, depending on the severity of the trauma, im-
pacts society in different ways and at different levels."
The search to treat acute eye diseases, defined as those
that have been developing for up to 15 days and present a
risk ofloss of ocular and visual integrity, comprise around
3% of visits to general emergency care, but can vary and
reach rates of up to 20%, depending on the context of the
emergency care. 4

Most ocular traumas are caused by superficial foreign
bodies that mainly affect young male adults, who are indi-
viduals in the productive age group, generating econom-
ic, psychological, and social problems, as well as compro-
mising at least 1 workday.*% Occupational accidents are
among the main causes and could be avoided with the use
of personal protective equipment (PPE).to

Foreign bodies usually involve the cornea through
the projection of pieces of rust, wood, glass, plastic, fiber-
glass, or plant material; corneal injuries account for 8%
to 13% of ocular presentations, depending on the setting
in which patients are seen, such as primary care offices,
general Emergency Departments, or ocular Emergency
Departments.®

The most common etiologies are mechanical (blunt
or penetrating), chemical (acid or caustic), thermal or ra-
diation (ultraviolet, solar radiation, laser, etc.) traumas.*
Among children, closed traumas resulting from aggres-
sion and accidents with pencils, pens and balls, generally
occurring at home, are the most common.™

Regarding location, foreign bodies present in the
orbital cavity can be classified as: ocular, adnexal and
mixed, with ocular foreign bodies being subdivided into
intraocular and extraocular.® Extraocular foreign bodies
in the conjunctival cul-de-sac and palpebral tarsi are eas-
ily removable by everting the eyelid, but those lodged in
the cornea may require the participation of a specialist.®

Regarding emergency ophthalmological care, it is
worth noting that general practitioners and family phy-
sicians are the only opportunities for ophthalmological
care for the Brazilian population, since 45 million people
live in municipalities that do not have ophthalmologists.
14 Thus, the difficulties in providing the most appropriate
treatment are enormous, either due to the limited num-
ber of specialized professionals for medical care or due to
a lack of health equipment.

The factors that have negatively impacted ophthal-
mological care in Emergency Departments are the defi-
ciency of services, the regulatory process and the lack of

knowledge of health professionals.”’ Improving the res-
olution of care avoids unnecessary expenses and brings
benefits to patients."

Foreign bodies are removed by careful removal, with
the help of suitable material, avoiding the dispersion of
toxins, residues or extension of the wounds.“ The visual
prognosis, in addition to the severity of the trauma, de-
pends on the quality and speed of patient care. Therefore,
it is important to develop research that allows us to un-
derstand how ophthalmological emergency care is being
provided in emergency care units to develop care and
preventive policies for the population susceptible to this
condition. !

Medical education presupposes a set of practices and
processes included in the curricular structure of the cours-
es, followed by respective evaluation.'® However, during
undergraduate studies, ophthalmology teaching has been
shown to be deficient, with reduced workload in the cur-
ricular matrix, presenting a lack of practical preparation of
students and general practitioners both for the diagnosis
and management of problems in emergency care situa-
tions and for the removal of extraocular foreign bodies.

In this context, it is important to identify these defi-
ciencies and seek ways to minimize them. Thus, the guid-
ing question of this research is: what is the perception of
medical students, general practitioners on duty and oph-
thalmologists regarding their knowledge and ability to
remove extraocular foreign bodies?

In view of the above, the general objective of the pres-
ent study was to identify the knowledge and skills of gen-
eralist physicians and medical interns, as well as the per-
ception of ophthalmologists regarding academic training
for extraocular foreign body removal.

METHODS
This is a descriptive cross-sectional study with a qual-
itative and quantitative approach. The following were
invited as a sample for this research: on-duty general-
ist physicians from the emergency room of the Hospital
Universitdrio Santa Terezinha (HUST), in the Emergency
Care Unit (UPA) of Herval d'Oeste; ophthalmologists
who worked in the Midwest of Santa Catarina; and med-
ical internship students at the Medical School of the
Universidade do Oeste de Santa Catarina (Unoesc). The total
number of participants was 87, of which 18 were on-duty
generalist physicians, 10 were ophthalmologists, and 59
were medical internship students.

Three semi-structured questionnaires previously pre-
pared by the researchers and applied from March to August
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2023 through the Google Forms platform were used to col-
lect data, as well as, alternatively, applied through inter-
views in the participants’ work or study environment.

Additional information was collected, such as age,
gender, professional factors such as time since gradu-
ation, place of specialization, as well as information on
contact with extraocular foreign body removal and its fre-
quency in hospital and clinical practice. In addition, the
use, availability, and type of equipment used in extraoc-
ular foreign body removal were analyzed. The questions
focused on identifying knowledge about foreign body
removal equipment, the perception of the quality of prac-
tical knowledge received during graduation, as well as the
aptitude to perform the procedure.

The responses were tabulated in Microsoft Excel®
software and presented in the form of graphs and tables,
representing the data contained in the questionnaire,
and were analyzed quantitatively through descriptive
statistics.

The bibliographic material was also used to prepare
instructive pedagogical material with guidelines on the
most appropriate procedures and equipment for remov-
ing extraocular foreign bodies.

RESULTS

The total number of participants in this research was 87,
and the majority were women (72.41%). There were 59
students, with a mean age of 23.19 + 0.66 years; 18 gen-
eral practitioners, with a mean age of 32.61 + 8.09 years;
and 10 ophthalmologists, all with more than 10 years of
experience.

Regarding the course phase of the students inter-
viewed, the majority were in the 9th phase of the med-
ical course (47%), followed by the 10th phase (26%),
11th phase (16%), 12th phase (7%), and 8th phase (4%).
Regarding the on-duty physicians, 17% had graduated
less than 1 year ago, 39% had graduated less than 5 years
ago, 22% had graduated more than 5 years ago and less
than 10 years ago; 22% had graduated more than 15 years
ago. Additionally, it is worth noting that only 28% of the
on-duty physicians had specializations, which were: in-
ternal medicine, dermatology, occupational medicine,
and general surgery. The ophthalmologists presented the
following distribution of time since graduation: 30% had
graduated more than 10 years ago and less than 15; 20%
had graduated more than 15 years ago and less than 20;
30% over 20 years and under 30, 20% over 30 years.

The interviewees were initially asked about the
equipment and/or materials used or known to be used to

remove extraocular foreign bodies. Among the on-duty
physicians, the cotton swab was the most commonly used
(42%), followed by irrigation with saline solution (35%)
and needle (23%). Among the students, the most frequent
answer was cotton swab (64%), followed by needle (22%)
and spatula (7%). Among the ophthalmologists, the most
commonly used instruments were needles (40%), drills
(20%) and both (40%), as shown in table 1.

Table 1. Equipment used to remove foreign bodies from the
corneas

Ophthalmologists On-fjl.'lty Students
physicians

Drill 6 6
Needle 8 6 20
Cotton swab 1" 55
Saline solution 1
Spatula 3
Glass fragment 1
I only irrigate, try a cotton swab and 9
refer to the ophthalmologist if | am
not able
Total 14 26 86

Results expressed as n.

The practical instruction received during under-
graduate studies for the removal of foreign bodies from
the cornea showed significant differences between the
groups (Figure 1). Among the ophthalmologists, 60% (n
= 6) reported having received practical instruction, while
40% (n = 4) stated that they had not received it. In the case
of on-duty physicians, the proportion was similar, with
66.7% (n = 12) indicating that they had received practical
training and 33.3% (n = 6) that they had not. Among the
students, 57.6% (n = 34) had received practical instruc-
tion, while 42.4% (n = 25) had not.

When asked about the level of knowledge acquired
about extraocular foreign body removal during their un-
dergraduate studies, 64.4% (n = 38) of the students clas-
sified it as acceptable, while 32.2% (n = 19) considered it
poor and only 3.4% (n = 2) considered it good. In the case
of on-duty staff, 50% (9) evaluated the knowledge as ac-
ceptable, while 38.9% (n = 7) considered it poor and 11.1%
(n=2)as good.

The on-duty staff and students also evaluated the
practical knowledge offered in their undergraduate
course and perceived the need for this content to be deep-
ened. Thus, 50% of the on-duty staff and 64.41% of the
students evaluated the acquired knowledge as accept-
able; it was evaluated as good for 11.1% of the on-duty
staff and for 3.39% of the students and poor for 38.89% of
the on-duty staff and for 32.2% of the students. The need
for deepening knowledge to remove foreign body was
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Figure 1. Training or practice of on-duty physicians and students to use ocular foreign body removal equipment.

reported by 93% of the students and 39% of the on-duty
staff (p < 0.001).

Of the 10 ophthalmologists interviewed, 8 (80%)
reported treating patients who suffered iatrogenesis
resulting from inadequate interventions during the
initial management for the removal of extraocular for-
eign bodies, such as melting (n = 2), fragment remains
(n = 2), deep corneal injury (n = 2), corneal clouding (n
= 1) and iris hernia (n = 1). Regarding the removal of
foreign bodies by non-ophthalmologists, 9 (90%) con-
sidered that it should not be performed, mainly due to
the lack of adequate equipment and the risk of ocular
perforation.

Perception of practical

knowledge and aptitude

The aim was to better understand the need for practical
experience to perform the procedure. Thus, the follow-
ing question was asked to the ophthalmologist: “Do you
consider any of the procedures presented in this ques-
tionnaire or others not mentioned to be an inappropriate
procedure for physicians who do not have a specialty in
ophthalmology?”

Thus, analyzing the content of the ophthalmologists’
responses, we observed a consensus that the extraction
equipment mentioned is adequate; however, the most
qualified professional for such a procedure would be the
ophthalmologist. One of the interviewees answered:

The removal of a foreign body from the eye is a medical
procedure, and for this purpose, correct handling of the
patient is necessary, using biomicroscopy through a slit
lamp, equipment that require a lot of training time to

reach the level of excellence that the equipment offers
for the correct handling of the ophthalmological patient.
(Interviewee 6)

In turn, the perception of on-duty staff and students
regarding their knowledge and their ability to perform
extraocular foreign body removal procedures was also
questioned. Regarding knowledge, most students (n = 43;
72.88%) perceived it as regular, but among the on-duty
staff, the perception of knowledge was divided between
good (n=10;55.56%) and regular (n = 8; 44.44%) (Table 2).
Regarding the perception of aptitude in removing foreign
bodies, 76.27% (n = 45) of the students and 58.82% (n =10)
of the on-duty staff did not consider themselves capable
of performing this procedure.

Table 2. Aptitude for foreign body removal versus category
and gender
Panel A: aptitude by category

Yes No p-value
Student 14 45 0.001
On-duty physician 14 4
Total 28 49

Panel B: aptitude by gender

Yes No p-value
Male 9 10 0.31
Female 19 39
Total 28 49

Results expressed as n

Table 3 presents the self-perception of students and
on-duty physicians regarding ophthalmological com-
plications. For chemical burns, 38.9% of on-duty physi-
cians (n =7)and 15.3% of students (n = 9) considered their
knowledge good, while 50% (n = 9) and 62.7% (n = 37),
respectively, rated it as regular. 22% of students (n = 13)
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and 11.1% of on-duty physicians (n = 2) rated it as poor.
The difference was significant (p = 0.002).

Table 3. Level of knowledge

Students  On-duty physicians  p-value
Chemical buns
Good 9 7 0.002
Regular 37 9
Poor 13
Total 59 18
Ocular trauma
Good 5 3 0.000
Regular 39 "
Poor 15 4
Total 59 18
Ocular perforations
Good 5 2 3.488
Regular 22 1
Poor 32 5
Total 59 18
Extraocular foreign body
Good 8 10 0.000
Regular 43 8
Poor 8
Total 59 18

Results expressed as n.

Regarding ocular trauma, 16.7% of on-duty physicians
(n =3) and 8.5% of students (n = 5) reported good knowl-
edge, while 61.1% (n = 11) and 66.1% (n = 39), respectively,
evaluated it as regular. The percentage of “poor” respons-
eswas 22.2% (n = 4) among on-duty physicians and 25.4%
(n =15) among students. The difference was significant (p
< 0.001).

Regarding ocular perforation, 11.1% of the on-duty
staff (n = 2) and 8.5% of the students (n = 5) considered
their knowledge to be good, while 61.1% (n =11) and 37.3%
(n =22) classified it as regular. The “poor” responses were,
respectively, 27.8% of the students (n = 32) and 27.8% of
the on-duty staff (n = 5). There was no statistical differ-
ence (p = 3.488).

In the management of extraocular foreign bodies,
55.6% of the on-duty physicians (n = 10) and 13.6% of
the students (n = 8) rated their knowledge as good, while,
respectively, 44.4% (n = 8) and 72.9% (n = 43) considered
it regular. No on-duty physician rated it as poor, against
13.6% of the students (n = 8; p < 0.001).

The students were also asked about the conduct they
considered most appropriate for treating patients with
extraocular foreign bodies (Table 4). Removal with a cot-
ton swab before referral to an ophthalmologist was the
most frequent practice (n = 49; 45.79%), followed by ocu-
lar irrigation (n = 29; 27.1%) and immediate referral to an
ophthalmologist (n = 23; 21.5%). More invasive methods,

such as removal with a needle or spatula, were rare (n = 1;
0.93%), as was the use of a drill (n = 5; 4.67% ).

Table 4. Conduct in the face of events arising from a foreign

body

Refer the patient immediately to the ophthalmologist 23 (21.50)
Try to remove it by gently maneuvering with a cotton swab and refer to 49 (45.79)
an ophthalmologist

Try to remove it with a needle or spatula 1(0.93)
Try to remove it by means of ocular irrigation 29 (27.10)
Try to remove it using a drill (low speed motor) 5 (4.67)
Total 107 (100.00)

Results expressed as n (%).

DISCUSSION
Extraocular foreign bodies cause damage without pene-
trating the eyeball and usually cause acute damage that
can develop into chronic complications, either through
chemical action or through opportunistic infections of
the cornea, conjunctiva, and eyelid. As for the origin, they
can come from animals (hair, nails, parts and stingers),
plants (small seeds, sap, fragments of stem and leaves)
and non-biological (metals, glass, including contact lens-
es that move to the conjunctival cul-de-sac region).

Although ophthalmologists have more training and
better instruments to assist patients with extraocular for-
eign bodies, emergency care is often provided in emer-
gency rooms and general emergency services and removal
could be performed by an emergency room physician, as
long as they are qualified to perform such a procedure.®

Regarding the instruments used, the students and
physicians on duty first chose the least invasive option,
which is the use of cotton swabs and irrigation, since,
they mostly did not consider themselves capable of re-
moving extraocular foreign bodies, in agreement with
what was found in other studies."® In Australia, the re-
moval of a foreign body without the use of a slit lamp is in
the guidelines of The Royal Australian College of General
Practitioners, which recommends irrigation, cotton swab,
and needle removal using good lighting and magnifying
lenses.? In this regard, research has shown that irriga-
tion with saline solution has some advantages, especially
reducing the scale of pain and the number of retained for-
eign bodies, reducing the need for referral for specialized
ophthalmological examination.®

Foreign body removal requires the acquisition of spe-
cialized skills for problem-solving in a real-life problem
situation.?? However, approximately one-third of the stu-
dents and on-duty staff in this study considered that their
practical instruction for extraocular foreign body removal
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was deficient (“poor”), highlighting the need for strategies
to deepen knowledge, or the procedure will be compro-
mised. For the removal of extraocular foreign bodies,
according to the opinion of the ophthalmologists in this
research, the specialist is better qualified to perform this
procedure, which normally involves careful removal, with
the aid of special instruments.

Most students and on-duty staff were not prepared
for extraocular foreign body removal due to a lack of prac-
tical opportunities, a teaching deficiency that could be
compensated for through simulated training that would
prepare them to provide emergency care services. In this
sense, there are models already tested by researchers pro-
posed for the teaching and learning of this training.

One of these models, which appears to be quite via-
ble, uses an agar plate with iron filings added and sprayed
with 2.1% saline solution to create the rust halo; after
waiting 48 hours for the agar to acquire consistency, the
plate is fixed to a slit lamp where participants carry out
training using a 2.5 m syringe with a 30G needle.* In an-
other more realistic model for the reality of our teaching
and lack of slit lamps in emergency services, it consists of
using a table tennis ball to mold the agar into a rounded
shape and better simulate the shape of an eye for remov-
ing a foreign body with a 27G needle.®¥

Other resources can be used. Wood's lamp is a porta-
ble device with a magnifying lens and ultraviolet light,
which highlights the fluorescein staining during ocular
inspection and stands out for its practicality and simplic-
ity of operation, being especially useful for cases of more
obvious ocular injuries, such as foreign bodies.® This
feature makes Wood's lamp a low-cost and easily available
device, a promising alternative to reduce the deficiency in
eye emergency care, previously identified.

Results from other studies show the need to improve
teaching and learning in undergraduate courses. A study
conducted with medical students showed that, although
they demonstrated knowledge about important eye dis-
eases, they did not have the necessary skills and experi-
ence to perform the role of general practitioners in emer-
gency rooms.

The results of thisresearch are also in agreement with
other authors, who also found a deficiency in ophthal-
mology teaching in training undergraduates to work with
ophthalmological problems, even the simplest ones, both
among students and among general practitioners. 4172220
Furthermore, the assessment of theoretical knowledge
through a test does not constitute a guarantee of acquisi-
tion of knowledge or practical skills to deal with common

problems in ophthalmology, such as those encountered
by a general practitioner in an emergency or in a primary
health care setting.®

Although most on-duty physicians have more knowl-
edge about treating ophthalmologic emergencies, most
ophthalmologists reported complications due to previ-
ous foreign body removal in Emergency Departments
and consider this to be a specialized procedure to be
performed with a slit lamp. However, a study conducted
in Ireland compared patients with corneal foreign bod-
ies who were treated by on-duty physicians in a general
emergency department, whose removal was performed
with and without a slit lamp; patients treated without the
use of aslitlamp had a higher pain scale, but visual acuity,
satisfaction rate, and complication rates were similar.?®

From another perspective, a broad qualitative and
quantitative analysis of medical students who had already
taken the Ophthalmology course in 42% of the states in
all Brazilian regions were interested in acquiring more
knowledge on ophthalmology as preparation for gener-
al practitioners.® Academic leagues in Ophthalmology
have been present in medical training since 1977 and are
important initiatives that contribute to improving the
“curriculum” in Ophthalmology and allow for the imple-
mentation of new active methodologies in the educa-
tional system, with students as protagonists of their own
learning.®°3V In the league activities, simulated removal
of corneal foreign bodies could be improved through
practice on more easily produced models. 324

Finally, it is worth highlighting that the main limita-
tion of this study was the small size of the sample and
institutions, which may not reflect the realities of other
emergency care services.

CONCLUSION

Approximately half of the on-duty physicians and medi-
cal students reported having received sufficient guidance
on removal, but the majority did not consider themselves
qualified to perform the procedure. On the other hand,
the majority of ophthalmologists considered removal by
non-specialists to be inappropriate.

Among on-duty physicians and medical students,
the use of a “cotton swab”, followed by irrigation and
use of a needle, are the most commonly used methods
for removing extraocular foreign bodies, while the nee-
dle, followed by the drill, are the preferred methods for
ophthalmologists.

The results allow us to conclude that there are weak-
nesses in the teaching and learning of this procedure
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during the undergraduate course of the participants that
negatively impact the training of general practitioners for
activities in general emergency care. The care of patients
with extraocular foreign bodies requires specific practical
skills, followed by opportunities, even simulated ones, for
students to carry out practical activities during the under-
graduate course and acquire skills necessary for on-duty
physicians. Academic ophthalmology leagues provide an
opportunity to expand this knowledge.

Finally, it is necessary to develop strategies that can
minimize deficiencies in knowledge and skills related
to ophthalmological care due to its relative frequency in
general emergency services. More comprehensive stud-
iesin other settings on the preparation of professionals to
provide care for the removal of extraocular foreign bodies
in emergency services are necessary for a more thorough
analysis of this intriguing topic.
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