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ABSTRACT

Objective: To determine the prevalence of short gastrocnemius in orthopaedic patients treated in the emergency room and the foot and ankle
outpatient clinic of a public hospital and to evaluate the relationship between prevalence and certain specific symptoms.

Methods: This was an observational cross-sectional study conducted using a questionnaire completed by patients treated in February 2018.
Results: Of the 160 patients studied, 21 (13.1%) had a diagnosis of shortening of the gastrocnemius. The condition was more prevalent in females
than in males, with no differences in race, age, laterality or occupation. The most commonly associated symptoms were calf pain, back pain,
equinism and metatarsalgia, which were all present in more than 2/3 of cases.

Conclusion: Shortening of the gastrocnemius is a fairly common pathology that deserves greater attention in orthopaedic practice. Additional
studies are needed to better correlate epidemiological findings with this pathology.

Level of Evidence IV; Prognostic Studies; Case Series.
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RESUMO

Objetivo: Avaliar a prevaléncia de gastrocnémio curto em pacientes ortopédicos atendidos no pronto socorro e ambulatério de pé e tornozelo
de um hospital publico, e a sua relagao com alguns sintomas especificos.

Métodos: Estudo observacional do tipo transversal, realizado através da avaliacdo, mensuragao e aplicacdo de questionario especifico, em
pacientes atendidos de 1 a 28 de fevereiro de 2018.

Resultados: Dos 160 pacientes coletados, 21 (13,1%) apresentaram o diagnédstico de encurtamento do gastrocnémio. O sexo feminino foi o mais
prevalente, sem predilecdo por raga, faixa etéria, lateralidade ou profissao. Os sintomas mais comumente associados foram dor na panturrilha,
dor lombar, equinismo e metatarsalgia, todos presentes em mais de 2/3 dos casos.

Conclusao: O encurtamento do gastrocnémio é uma patologia néo tdo rara, que merece uma maior aten¢ao nos consultérios ortopédicos. Mais
estudos sdo necessarios para uma melhor correlagdo dos achados epidemiolégicos com a patologia estudada.

Nivel de Evidéncia IV; Estudos Progndsticos; Série de Casos.
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INTRODUCTION

Despite studies of muscle contracture among patients
with neurological disorders, little attention has been gi-
ven to the cumulative pathological effects or shortened
gastrocnemius, and the existence of a subtler equinus
contracture of the gastrocnemius, which can be found in
the “normal” population, has been largely ignored”?. This
is surprising given that isolated shortening of the gas-
trocnemius and its treatment with surgical recession were
first described in the early 1900s by Silverskiold, Vulpius
and Stoffel®.

Checking for gastrocnemius retraction should be an es-
sential part of foot and ankle examinations for all orthopa-
edic practitioners as opposed to only surgeons. However,
few routinely screen for this disorder®®. The clinical test
used to evaluate isolated gastrocnemius contracture was
first described by Silverskiold®®.

Short gastrocnemius may occur due to human evolu-
tion. Walking with the knee extended, sitting for long pe-
riods of time and the frequent use of high heels may con-
tribute to this disorder®.

Walking requires complex and coordinated interac-
tions between the main body joints, particularly the lo-
wer extremities. Ankle movement disorders resulting
from gastrocnemius muscle contracture during walking
can affect not only the ankle-foot complex but also all
lower extremity joints”®),

While isolated gastrocnemius contracture is more pre-
valent in patients with forefoot and midfoot pain than in
the general population®, we are unaware of any publica-
tion addressing its prevalence or long-term effects among
normal, healthy individuals™.

Musculotendinous contracture of the posterior region
of the leg limits the ankle’s range of motion and causes an
equinus foot posture where increased contact pressure is
generated in the plantar region of the forefoot. These alte-
red mechanics generate symptoms and pathologies such
as plantar fasciitis, midfoot arthritis, posterior tibial tendon
dysfunction, forefoot overload, Achilles tendinopathy, me-
tatarsalgias, stress fractures, diabetic ulcers and Charcot ar-
thropathy. Effective treatment of these conditions includes
addressing the underlying gastrocnemius contracture and
the foot and ankle pathology->719),

Gastrocnemius resection and elongation has become
an important auxiliary procedure in many reconstructive
surgeries including “hallux valgus’, planovalgus foot and

total ankle arthroplasty. Moreover, isolated gastrocne-
mius resection is also performed when treating plantar
fasciitis, Achilles tendinosis, metatarsalgia and diabetic
forefoot ulceration”. Currently, the most commonly used
methods are the Strayer, Hoke, Barouk and Baumann te-
chniques®'¥, However, a number of potential risks, such
as nerve damage, muscle weakness and excessive reces-
sion, are associated with these techniques?'?. Recent
studies have further described these surgical options for
gastrocnemius resection and evaluated their long-term
effects>13),

Given the lack of literature addressing the prevalence
and risk factors for short gastrocnemius, our goal was to
evaluate the epidemiological and clinical data of ortho-
paedic patients treated in the emergency room and foot
and ankle outpatient clinic of a public hospital in a city in
southern Brazil in order to determine the prevalence and
risk factors for short gastrocnemius.

METHODS

This study was approved by the Ethics Committee with
registration in the Brazil Platform under CAAE number:
82687317.1.0000.5362.

This was a cross-sectional study using a questionnai-
re completed by patients treated in the emergency room
and foot and ankle outpatient clinic in February 2018 in
a public hospital in southern Brazil. The study adhered
to ethical guidelines for conducting human subjects
research.

Variables of interest included gender, age, occupation,
race, laterality, smoking status, comorbidities, symptoms
and associated pathologies, angles obtained from the final
position of the ankle based on length of the posterior leg
muscles, the Silverskiold test, the Taloche test and treat-
ment performed for the patient’s condition.

The study included patients treated in the emergency
room and in the foot and ankle outpatient clinic during
the study period. Exclusion criteria included patients with
incomplete data, those with previous surgery in the foot
and ankle region, the presence of muscular disorders of
other aetiologies or previous rupture of the sural triceps
muscle complex.

The data collected during this study were stored in an
Excel database, and statistical analyses were performed
using SPSS (IBM Statistic 20.0). Descriptive statistics were
calculated (frequency of variables and central tendency
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and dispersion measurements). Correlations between va-
riables were evaluated using Pearson’s correlation coeffi-
cient, and comparisons were performed using the Mann-
Whitney test.

RESULTS

Data were collected from 160 eligible patients during
the study period. Of these, 21 had a confirmed diagnosis
of shortening of the gastrocnemius, yielding prevalence
of 13.1% in the study population. The diagnosis was con-
firmed by the presence of a positive Silverskiold test, with
a maximum difference of 13° between ankle dorsiflexion
angles, measured with knee extension and flexion as des-
cribed by Barouk®.

Analysis of the epidemiological variables of the 21
affected patients revealed that 80.95% (17/21) were wo-
men (17/21), and the mean age was 45.07. All affected
patients were of white race. The prevalence of short gas-
trocnemius was greater among individuals over age 40
(Table 1), with the following prevalence in each age group:
4.76% among those <20 years of age, 28.57% among tho-
se 20-40 years of age, 42.85% among those 40-60 years of
age and 23.80% among those >60 years of age.

Regarding smoking and the presence of associated
comorbidities, only 2 of the 21 patients were smokers
(9.52%), while high blood pressure (hypertension) and
obesity were the most commonly found comorbidities,
with each present in 9 subjects (42.85%). There were also
5 patients with diabetes mellitus (DM) and 5 with no asso-
ciated comorbidity (23.80%). Gout, dermatitis and venous
insufficiency were each observed in 1 patient (Figure 1).
Neither smoking nor associated comorbidities demonstra-

Table 1. Epidemiological data

ted a statistically significant relationship with the presence
of short gastrocnemius.

There was also no statistical relationship between occu-
pation or laterality and the presence of short gastrocnemius.
Eleven of the 21 patients had bilateral short gastrocnemius,
while 5 were affected on the right and five were affected on
the left (Table 1).

With regard to associated symptoms, 76.19% of pa-
tients had calf pain; 71.42% had equinus, metatarsalgia
and lower back pain; 57.14% had cramps; 52.38% had
plantar fasciitis and 42.85% had ankle instability. Calf
pain, equinus, metatarsalgia and low back pain were sta-
tistically significantly associated with short gastrocne-
mius (Table 2).

The mean values for ankle dorsiflexion with the knee
extended and flexed were 85.0° and 93.7°, respectively,
among patients with a confirmed diagnosis of short gas-
trocnemius. The Taloche test and maintaining balance with
only the heels on the ground identified 71.42% and 76.19%
of cases, respectively (Table 3).

Prevalence (%)
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Figure 1. Lifestyle factors and comorbidities.
Source: Prepared by the author based on the results of the study.

Frequency %
Gender Female 17 80.95
Male 4 19.05 Table 2. Associated symptomology
Race White 21 100.0 Prevalence % P value
Age <20 years 1 4.76 Calf pain 16 76.19 <0.001
20-40 years 6 28.57 Equinism 15 71.42 <0.001
40-60 years 9 42.85 Metatarsalgia 15 71.42 <0.001
>60 years 5 23.80 Lower back pain 15 71.42 <0.001
Laterality Right 5 23.80 Cramp 12 57.14 0.163
Left 5 23.80 Plantar fasciitis 1 52.38 0.173
Bilateral 11 52.38 Ankle instability 9 42.85 0.622

Source: Prepared by the author based on the results of the study.
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Table 3. Measurements and tests

Measurements
Extension Flexion
Mean 85.0° 93.7°
Tests
Taloche Heel
Positive 71.42% 76.19%

Source: Prepared by the author based on the results of the study.

Of the 21 affected patients, none received treatment
for shortening of the sural triceps musculature, but 17
(80.95%) underwent treatment for related symptoms. The
main treatments were drugs, including analgesics (ANG),
and nonsteroidal anti-inflammatory drugs (NSAIDs), physi-
cal therapy (FST) and the use of insoles.

DISCUSSION

Shortening of the gastrocnemius muscle, whether
congenital or acquired, is the most common cause of lack
of movement arc in the ankle, predominantly dorsifle-
xion'¥ Few authors, however, have discussed the role of
the posterior superficial compartment of the leg in this
area or addressed the presence or role of an isolated gas-
trocnemius contracture!'%29, The epidemiology of short
gastrocnemius has not been published in the national
literature.

Screening for gastrocnemius muscle retraction should
be an essential part of the clinician’s or surgeon’s physical
examination of the foot and ankle. There is a high preva-
lence of short gastrocnemius in the healthy population,
but it is significantly higher in populations with a foot
or ankle impairment. The Silverskiold test is essential for
diagnosis?". This impairment was often called Achilles
tendon contracture, which is a misnomer, as the greatest
elongation is not of the tendon but of the muscle belly,
which corresponds to approximately 95-97% of that
function.

Of the 160 patients in this study, the prevalence of shor-
tening of the gastrocnemius was 13.1%, with more women
than men being affected. To our knowledge, this finding
has not been previously reported. Prevalence reported by
previous authors has not been in a general population.
For example, Cychosz et al. found that 176/209 (96.5%) of
patients with complaints inherent to the anatomical foot
region had restricted ankle dorsiflexion, which required
compensation during walking?. They also noted that ankle

equinus contracture was found in over 10% of all patients
with a diagnosis of diabetes®?. The latter finding was not
reported to be statistically significant, which corroborates
our findings in relation to comorbidities associated with
short gastrocnemius.

Regarding the prevalence of complaints such as calf
pain, lower back pain, metatarsalgia, plantar fasciitis,
ankle instability and cramp, the first three have been
previously described as the most prevalent complaints
without any further analysis®>222%_Such reports are con-
sistent with what we observed in our population; more
than 70% of patients reported these complaints, along
with equinism. However, we believe that our sample of
21 patients with a confirmed diagnosis of shortening of
the gastrocnemius is a small sample with which to es-
tablish a reliable relationship between pathology and
symptomology.

Itis worth noting that although contracture in equinus
is well recognised as impaired dorsiflexion of the tibiota-
lar joint, there remains no reliable study that establishes
its prevalence, natural history, treatment or even clinical
diagnostic criteria in humans,

Some journals have discussed the association between
shortening of the gastrocnemius and hallux valgus. Ba-
rouk presented a series of 107 patients with short gastroc-
nemius in 182 lower limbs. Of these, it was observed that
128 had associated hallux valgus (77%). Most hallux valgus
deformities were of the congenital type (71% congenital,
29% acquired)®. Many foot deformities, such as hallux val-
gus, plantar ulceration, stress fracture, subluxation and me-
tatarsalgia, seem to have a multifactorial origin in people
without neurological pathologies®.To date, no grounded
concept has been established to explain the association of
hallux valgus with short gastrocnemius. In view of this, we
suggest a need for more research on the effect of gastroc-
nemius contraction on the development of the deformity
with first ray valgus.

We also found no association between short gastroc-
nemius and either age or laterality. There is an absence of
such information in the literature, and as for the associa-
ted symptoms described above, a larger group of affected
individuals is required to more definitively establish these
relationships.

Based on these findings and the numerous disorders
and symptoms associated with short gastrocnemius, we
believe it would be helpful for clinical diagnosis if all
orthopaedic specialists performed more frequent and
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thorough examinations for this disorder. We therefore
draw attention to the need for future larger studies to
verify whether correlation exists between these varia-
bles. This could lead to earlier diagnoses and appropria-
te administration of treatment, which would facilitate
clinical improvement and consequently improve pa-
tients’ quality of life.

CONCLUSIONS

We conclude that a prevalence of gastrocnemius mus-
cle shortening of 13.1% is quite substantial, and we must
stress the importance of a thorough clinical examination,
both by orthopaedic foot and ankle specialists and gene-
ral orthopaedic practitioners, in the search for earlier and
more accurate diagnosis and better treatment.
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