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Timely radiographic detection of developmental dysplasia of
the hip in family medicine residents. Educative intervention

Deteccion radiografica oportuna de displasia del desarrollo de la cadera en residentes de
medicina familiar. Intervencion educativa

Suemmy Gaytan-Fernandez', Rodolfo G. Barragan-Hervella', Jorge Quiroz-Williams'*,

Evelyn M. Del Valle-Cortés’, Isabel O. Castillo-Ramirez?, and Alvaro J. Montiel-Jarquin®

"Unidad Médica de Alta Especialidad, Hospital de Traumatologia y Ortopedia Manuel Avila Camacho, Instituto Mexicano del Seguro Social (IMSS);
2Facultad de Medicina, Programa de Servicio Social en Investigacion en Salud, Universidad Popular Auténoma del Estado de Puebla; *Unidad
Meédica de Alta Especialidad, Hospital de Especialidades Manuel Avila Camacho, IMSS. Puebla, Puebla, México

Abstract

Background: Developmental dysplasia of the hip (DDH) is a complex clinical entity that is usually underdiagnosed, if not
detected and managed early, will turn the affected individual into a disabled being, with negative social, economic and emotional
effects. Objective: To determine the capacity for the timely radiographic detection of DDH before and after an educational
intervention. Method: An educational intervention is carried out in family medicine resident, where they are given training on
detection in DDH radiographic projections. Preand post-training evaluation is carried out. Statistical analysis is performed using
Student’s t and y?, taking p < 0.05 as significant. Results: 94 residents participated. In the pre-intervention evaluation, 87.2%
had no knowledge of the early detection protocol (p = 0.525). It was observed that 98.9% incorrectly drew the Perkins line
(p = 0.427), 96.8% the Hilgenreiner line (p = 0.177) and 87.2% did not consider the data of bilateral dysplasia (p = 0.956).
After the educational intervention, 87.2% correctly drew the Perkins line (p = 0.926), 97.8% the Hilgenreiner line (p = 0.325)
and 78.7% if they considered the data of bilateral dysplasia (p = 0.826). Conclusions: After this training, 80% of family
medicine residents were able to detect DDH in a timely manner.
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Resumen

Antecedentes: La displasia del desarrollo de la cadera (DDC) constituye una entidad clinica compleja que suele ser infradiag-
nosticada que, de no ser precozmente detectadas y manejadas, convertiran al individuo afectado en un ser discapacitado,
con efecto negativo social, econdmico y emocional. Objetivo: Determinar la capacidad para la deteccion radiografica oportuna
de la DDC antes y después de una intervencion educativa en médicos residentes de medicina familiar. Método: Se realizd
una intervencion educativa en residentes de medicina familiar, en la que se les dio capacitacion sobre deteccién de DDC en
proyecciones radiograficas. Se realizd una evaluacion previa y posterior a la capacitacion. El analisis estadistico se realizd
mediante pruebas t de Student y x?, tomando como significativo un valor de p < 0.05. Resultados: Participaron 94 residen-
tes. El 87.2% dijeron no conocer el protocolo radiolégico de deteccion. En la evaluacion preintervencion, el 87.2% no tenian
conocimiento del protocolo (p = 0.525). Se observé que el 98.9% trazaron de manera incorrecta la linea de Perkins (p = 0.427),
el 96.8% la linea de Hilgenreiner (p = 0.177) y el 87.2% no consideraron los datos de displasia bilateral (p = 0.956).
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Posterior a la intervencion educativa, el 87.2% trazaron de manera correcta la linea de Perkins (p = 0.926), el 97.8% la linea
de Hilgenreiner (p = 0.325) y el 78.7% si consider¢ los datos de displasia bilateral (p = 0.826). Conclusiones: Tras la capa-
citacion, el 80% de los médicos residentes de medicina familiar fueron capaces de detectar oportunamente la DDC.

Palabras clave: Displasia del desarrollo de la cadera. Radiografia. Perkins. Hilgenreiner. Cadera. Infantes.

|ntroduction

Developmental dysplasia of the hip (DDH) consti-
tutes a condition whose early diagnosis goes hand in
hand with timely care, inferring that the functional
prognosis will be good for patients; therefore, its
timely detection is a priority. Family and first-contact
physicians are the key link in the primary evaluation
of infants, and therefore, instructing them on this con-
dition will allow for suspicion and timely referral to
assessment by the pediatric orthopedist.

The sensitivity to detect clinical signs of DDH in
physical examination depends on the operator'3, so
patient evaluation should be complemented with imag-
ing modalities®*. The reference method for imaging
diagnosis worldwide is ultrasound®3'2. However, in
many primary care units in our health care system,
ultrasound machines are not readily available, with
greater availability of x-ray machines. Therefore, we
consider it feasible in our setting to perform a simple
x-ray in patients older than 3 months, because at this
age, the primary ossification nuclei of the femoral head
are already visible, making it the most effective means
to detect DDH in patients older than 3 months®'°, and
it is still possible to manage DDH conservatively with
satisfactory outcomes, avoiding more aggressive sur-
gical treatments™s,

Based on former studies, an educational interven-
tion reveals underdiagnosis of this condition, so
after training, there is an improvement in screening
and timely referral of patients with suspected DDH.
We believe there is undervaluation of patients who
may have DDH, and therefore, we consider it impor-
tant to train in the observation and measurement of
radiographic signs of hips in pediatric patients to
screen and refer more easily and timely all patients
with suspected DDH. We believe that this interven-
tion will have a positive impact on the management
of children with this condition and improve the qual-
ity of care for those younger than 6 months. The
objective of our study was to determine the capacity
for timely radiographic detection of DDH before and
after an educational intervention in family medicine
residents.

Method

We conducted an observational, prospective, cross-
sectional study on graduated physicians who were
undertaking the medical specialization course in fam-
ily medicine at family medicine units in the city of
Puebla, Mexico from July to September 2021. Physi-
cians from all years of medical residency from four
family medicine units who wished to participate vol-
untarily and signed the consent form to participate in
the study were included.

The present study was evaluated and accepted by
our hospital research and ethics committees with reg-
istration No. R-2020-2105-045.

Initially, physicians were given an informative lec-
ture on the details of the protocol and the study’s
objective, in a classroom of the family medicine unit,
in groups of five or six medical residents, with the
relevant health measures following the health contin-
gency measures implemented at the time. Subse-
quently, an exam (Annex 1) (Fig. 1) was conducted to
assess their baseline knowledge of radiological diag-
nosis of DDH. The exam consisted of presenting a
case report with two radiographic images of the hips
of a patient who was younger than 5 months. The
images shown were anteroposterior and frog-leg pro-
jections of both hips. They were asked if they could
identify any signs of DDH and if they considered each
hip. Afterwards, a lecture was given to them on the
importance of timely detection of DDH projected in a
Microsoft PowerPoint presentation. Six representative
x-rays of normal hips of patients aged 3 to 6 months
were shown, as well as representative x-rays of unilat-
eral and bilateral DDH, and Perkins and Hilgenreiner’s
lines were drawn.

Subsequently, each resident physician, on a series
of prints on digital x-rays, traced Perkins and Hilgen-
reiner’s lines with a No. 2 graphite pencil and a 15 cm
transparent plastic ruler. The estimated time for each
educational intervention was 40 minutes.

The same exam was used to measure the final
knowledge after training.

The data obtained were captured on a data collec-
tion sheet with the name, sex, year of residency, and
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scores obtained from the exams, as well as the family
medicine unit where the educational intervention was
applied. Subsequently, the information was included
in a database and analyzed using statistical software.
The statistical analysis consisted of obtaining the
mean for quantitative variables and applying the Stu-
dent’s t-test and the chi-square test. P values < 0.05
were considered statistically significant.

Results

The sample included 94 medical residents, 38.3%
of whom were men and 61.7%, women. The mean age
was 30.6 + 2.9 years (range, 26-38) (Table 1).

Of the total sample, 11.7% were from Clinic A,
29.8% from Clinic B, 45.7% from Clinic C, and 12.8%
from Clinic D. Regarding the year of residency, 37.2%
were first-year residents (R1), 46.8% were second-
year residents (R2), and 16% were third-year (R3)
residents (Table 1).

Among the surveyed residents, 87.2% reported not
knowing the radiological protocol for timely detec-
tion of DDH, while 12.7% said they actually knew it
(p = 0.525).

The results obtained in the pre-intervention evalua-
tion indicated that 98.9% incorrectly traced the Per-
kins line (p = 0.427), 96.8% incorrectly traced the
Hilgenreiner line (p = 0.177), and 87.2% did not con-
sider the dysplasia data (p = 0.956). In the analysis
by year of residency, 97.1% of R1 residents failed to
trace the Perkins line, while 91.4% incorrectly traced
the Hilgenreiner line, and 88.5% failed to identify that
both hips were damaged. In contrast, 11.4% detected
bilateral dysplasia promptly in the initial questionnaire.
One hundred per cent of R2 residents failed to trace
Perkins and Hilgenreiner’s lines correctly, and 86.3%
did not identify bilateral dysplasia either. One hundred
per cent of R3 residents incorrectly traced Perkins
and Hilgenreiner’s lines, while 86.6% disregarded the
dysplasia data (Table 2).

After the educational intervention, we observed that,
overall, 87.2% correctly traced the Perkins line
(p =0.926), 97.8% correctly traced the Hilgenreiner line
(p = 0.325), and 78.7% considered bilateral dysplasia
data (p = 0.862). In the analysis by year of residency,
among R1 residents, 85.7% correctly traced the Per-
kins line, 100% correctly traced the Hilgenreiner line,
and 80% considered bilateral dysplasia data. Among
R2 residents, 88.6% correctly traced the Perkins line,
97.7% correctly traced the Hilgenreiner line, and 77.2%
identified the affected hip. Among R3 residents, 86.6%

Table 1. Sociodemographic characteristics of participants

(n = 94) n %
Gender
Male 36 38.3
Female 58 61.7
Family medicine unit
Office A 11 11.7
Office B 28 29.8
Office C 43 457
Office D 12 12.8
Year of residency
R1 35 37.2
R2 44 46.8
R3 15 16

correctly traced the Perkins line, 93.3% correctly
traced the Hilgenreiner line, and 80% tool bilateral
dysplasia data into consideration (Table 3).

Discussion

The detection of DDH before 3 months of age based
on clinical signs should be performed by trained per-
sonnel, as there is a high probability of false negatives
and positives. Many authors have pointed out that
clinical assessment is often conducted by unaccus-
tomed or insufficiently trained personnel to perform
the Ortolani and Barlow maneuvers, so they recom-
mend complementing these tests with radiological
Studies1»4,6-10,12,16_

As previously stated, ultrasound is the reference
method for detecting DDH in infants younger than
4 months, as the triradiate cartilage is not observable
at these ages. With simple x-rays and frog-leg posi-
tioning in patients older than 3 months old, DDH can
be diagnosed with great precision,'®'® but training in
the visualization of radiological signs is required, as
most general practitioners, family physicians, and
pediatricians are not used to observing these signs or
tracing Perkins and Hilgenreiners’ lines. We should
also mention that pelvic x-rays should be acquired
using tje proper technique to reduce the risk of false
positives for DDH. Souza et al.”” conducted a study
on 186 GPs and reported that 81.1% had never estab-
lish a diagnosis of DDH in their professional or aca-
demic carrer. We found that 87.2% of family medicine
residents did not know the radiological protocol for
detecting DDH.

Based on the results prior to the educational inter-
vention obtained from our study, 97.8% of the
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Table 2. Pre-intervention assessment

Year of residency R1 (n=35) R2 (n=44) R3 (n=15) Total (n = 94) p*

Knowledge of radiological protocol 0.525
Yes 3(8.5%) 6(13.6%) 3(20%) 12 (12.7%)
No 32(91.4%) 38 (86.3%) 12 (80%) 82 (87.2%)

Perkins line tracing 0.427
Correct 1(2.8%) 0 0 1
Incorrect 34(97.1%) 44 (100%) 15 (100%) 93 (98.9%)

Hilgenreiner line tracing 0177
Correct 3(8.5%) 0 0 3
Incorrect 32(91.4%) 44 (100%) 15 (100%) 91(96.8%)

Consideration of bilateral dysplasia 0.956
Correct 4 (11.4%) 6 (13.6%) 2(13.3%) 12 (12.7%)
Incorrect 31(88.5%) 38 (86.3%) 13 (86.6%) 82 (87.2%)

*Chi-square test.

Table 3. Post-intervention assessment

Year of residency R1 (n=35) R2 (n = 44) R3 (n=15) Total (n = 94) p*

Perkins line tracing
Correct 30 (85.7%) 39 (88.6%) 13 (86.6%) 82 (87.2%) 0.926
Incorrect 5(14.2%) 5(11.3%) 2(13.3%) 12 (12.7%)

Hilgenreiner line tracing
Correct 35 (100%) 43 (97.7%) 14 (93.3%) 92 (97.8%) 0.325
Incorrect 0 1(2.2%) 1(6.6%) 2(2.1%)

Consideration of bilateral dysplasia
Correct 28 (80%) 34 (77.2%) 12 (80%) 74 (78.7%) 0.862
Incorrect 7 (20%) 10 (22.7%) 3(20%) 20 (21.2%)

*Chi-square test.

residents were unable to trace any of the requested
lines. Olivo and Redén'® conducted a pre-intervention
assessment on 228 physicians, 85.9% of whom did
not pass the test for DDH detection. Therefore, com-
paring both studies, a negative response was obtained,
indicating a poor knowledge of the DDH detection
protocol among first-contact physicians.

In our study, in the test performed after the interven-
tion, 92.5% of residents from all 3 years of residency
were able to correctly trace the Perkins and Hilgen-
reiners’ lines, and 78.7% correctly identified both hips
as dysplastic. In the study conducted by Olivo and
Redon’s study, the post-course assessment was
passed by 82.4% of participants. In our study the
impact on family medicine residents seems obvious,
which stresses the improvement in results of both
tests after the educational intervention. There is still
room for improvement, though, as 21.2% continued to
make mistakes in their responses.

In 2017, Wright et al.” conducted a survey on first-
contact physicians in Australia to describe DDH detec-
tion practices, finding wide variability in knowledge,
training, and evaluation methods among them. In this
research, 76% of respondents identified the need for
training and education on DDH detection, emphasiz-
ing the importance of clinical practice guidelines,
training, and continuous educational updates.

In 2009, Montes et al.2’ conducted a questionnaire
on pediatricians in Tijuana, Mexico, to assess theoreti-
cal knowledge about DDH. They observed that theo-
retical knowledge is deficient and that competencies
to interpret pelvic X-rays are also inadequate’®. These
authors propose evaluating and increasing the mini-
mum theoretical knowledge necessary for pediatri-
cians regarding the diagnosis and treatment of DDH.

Following the educational intervention, which covers
the most important points on DDH detection, we saq a
clear increase in correct answers on the applied test.
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Figure 1. X-rays representative of a case.

The intervention was clear and precise, conducted in
approximately 1 hour, and used very basic materials,
making it widely reproducible and useful, with a positive
impact on residents from different years in family
medicine.

Although the use of simple x-rays yielded good
results, we should work hand in hand with radiologists
so that hip ultrasounds become a feasible and readily
available option in our setting. This is how we would
have a better chance of conservative treatment, espe-
cially in patients in their younger ages'>®.

In response to the need for improving timely detec-
tion of this condition, we propose to continue training
family medicine residents pediatricians so patients
can have a better chance of receiving conservative
treatment, avoiding more aggressive treatments and
the associated complications that can result from sur-
gical procedures,*'%2'22 a5 well as the evolution to
premature coxarthrosis in adulthood?.

Continuous training will go on, in addition to
extending this intervention to other family medi-
cine units in the area of influence, where this edu-
cational strategy will likely have a greater impact on
the population.

We support the initiative?* of including radiological
screening for the prevention and timely detection of
this condition in all patients younger than 6 months.

Conclusions

It is described that clinical tests (Ortolani and Barlow)
are insufficient and need to be complemented by paraclini-
cal studies. By conducting an educational intervention, in
which residents are taught to trace Perkins and Hilgenrein-
ers’ lines, we proved that more than 80% of family medi-
cine residents are capable of timely detecting DDH.

We observed that although the differences reported
between the results obtained in the pre- and post-
educational intervention evaluations are not statisti-
cally significant, they do indicate immediate satisfactory
results. Short- and mid-term studies with more partici-
pants are needed, along with continued training, to
measure the impact of this intervention in the mid- and
short-term in our area of influence.

We conclude that, in our setting, radiological studies
for the detection of DDH are a good diagnostic method
for infants older than 3 months.
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