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Resume Summary

Introduction: knowing the anatomy, variants and radiographic findings of the fifth metatarsal in the child population is essential, when related
to intense sports activity by conditioning repetitive tractions of the structures that are inserted into it. Radiographic findings in pediatric patients
with lateral foot pain or a history of trauma include age- appropriate changes, fractures, avulsions, and apophytisis. The delay in the recognition
and correct intervention of these favors the development of failure in consolidation, which is why we carefully carry out the correct identification
of these.

Objective: characterize the radiographic findings and pathologies of the fifth metatarsal in the child population between 2022 and 2024.

Method: an observational, retrospective, descriptive cross-sectional study was carried out, where patients between 5 and 17 years old were
included, who underwent foot x-rays between 2023 and 2024. The data were obtained from the review of the RIS-PACS system. and were exported
to Excel for subsequent analysis of demographic and radiographic variables.

Results: 256 foot x-rays were reviewed, where 70% were men, with an average age of 14 years, with the left foot being the most affected by zone
2 or Jones fracture. The process of ossification and fusion occurred earlier in girls.

Conclusions: The radiographic findings at the base of the fifth metatarsal comprise a wide spectrum of injuries that are identified by simple

radiography, for a timely approach to reduce morbidity.

Introduction

The anatomy, its variants and radiographic findings of the
fifth metatarsal in the child population is essential, when related
to prolonged sports activity that conditions repetitive traction of
the structures that are inserted into it. Radiographic findings in
pediatric patients who consult due to pain on the outside of the
foot or a history of trauma (contusion or dorsiflexion) include
age-appropriate changes, fractures, avulsions and apophytisis,
with avulsion fracture being the most common [1]. The delay
in the recognition and correct intervention of these favors the
development of failure in consolidation, which is why we carefully
carry out the correctidentification of these. The foot can be divided

into 3 parts, forefoot made up of the phalanges and metatarsals;
midfoot has wedges, the navicular and cuboid; and finally the
rearfoot: made up of the talus (talus) and the calcaneus. For the
purposes of our study we will focus on the pathology of the fifth
metatarsal in the pediatric population [2].

Regarding the anatomy of the fifth metatarsal in the pediatric
population, we must remember the appearance of secondary
ossification centers that the metatarsals and phalanges have and
can be confused with injuries, the rest of the bones are formed
from a primary center; The primary one occurs from the eighth
month of life and the secondary one is different in each metatarsal
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(Figure 1) [3]. The importance of the styloid process of the fifth
metatarsal in the insertion of the tendon of the peroneus brevis
muscle and the lateral cord of the plantar aponeurosis, important
in the joint stability of the ankle [4]. The ossification centers begin

to appear between 2 months and 2 years and fuse between 13 and
22 years, while the basal styloid process develops between 9 and
11 years in girls and between 11 and 14 years in children, merging
two or three years later (Figure 2) [5].

adjacent to the growth cartilage (—).

Figure 1: X-ray of left foot, oblique projection. At the base of the fifth metatarsal, the triangular-shaped ossification nucleus (—) is observed
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Figure 2: The development and fusion of the ossification nucleus is seen more clearly in girls between 9-14 years old and in boys: 11-16
years old. Sequence of standing x-rays, oblique projection. Above. Male development. Below. female development.
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The mechanism of trauma in injuries to the fifth metatarsal
base includes anterior eversion of the foot, forced inversion of
the foot in plantar flexion and adduction in the forefoot with the
ankle in plantar flexion, less common due to chronic overstrain
on the metatarsal. Manifestations include mild to moderate
pain and edema, not proportional to the intensity of the trauma
[6]. Radiographic diagnosis relies on dorsoplantar, oblique and
internal lateral projections with high sensitivity and specificity.
The imaging modalities given by tomography and resonance are
relegated to surgical planning.

Results

The 280 comparative foot x-rays were reviewed, excluding
18 as they were not comparative x-rays and 6 due to incomplete
identification, with no record of age or gender. 256 foot x- rays
were included, where 70% (n=179) were men, with an average
age of 14 years, with the left foot being the most frequently
injured. The ossification and fusion processes occurred earlier
in girls; and regarding the most frequent pathologies found in

pediatric patients at the Angeles Pedregal hospital between 2023
and 2024, first of all, we find the fracture, specifically the Jones
type (zone 2), followed by the avulsion of the apophysis (zone 1
) and finally apophysitis or Iselin disease. None required surgical
management.

Discussion

The fracture of the fifth metatarsal is the common pathology
of this bone, it occupies 35% of the frequency of foot fractures and
70% of the metatarsal bones. There are several classifications,
currently the
recommended since it allows characterization of the affected

Dameron-Lawrance-Botte  classification s
anatomical area, its management and prognosis. This classification
divides fractures into three groups according to the area they
affect; zone 1: fracture - avulsion of the styloid process of the 5th
metatarsal (Figure 3). It may or may not have involvement of the
metatarsocuboid joint; the mechanism that favors its presentation
is a sudden traction of the peroneus brevis in forced inversion.
Conservative management until intramedullary nailing [7,8].

the base of the fifth metatarsal (zone 1).

Figure 3: 12-year-old male patient with a history of dorsiflexion trauma to the left foot while playing soccer. Oblique standing radiograph
showing a complete oblique radiolucent trace in the styloid process of the fifth metatarsal, in relation to avulsion fracture of the process of

Subsequently, the fracture of the metadiaphyseal junction or
zone 2, located 1.5 - 3 cm distal to the proximal end of the styloid
process (Figure 4). Involves the 4" and 5% intermetatarsal joint,
without participation of the metatarsocuboid joint. This fracture is
favored by an adduction of the forefoot and ankle in plantar flexion
[8]. And finally in terms of fractures, we find the zone 3 fracture
or diaphyseal stress fracture, the least common in the pediatric
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population; These are located 1.5 cm proximal to the diaphysis,
distal to the 4™-5" intermetatarsal joint. Its mechanism is given
by repetitive overexertion. The radiographic findings consisted
of an incomplete transverse fracture line without intermetatarsal
joint involvement associated with a periosteal reaction. Their
management is conservative, and they have an excellent prognosis.
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Figure 4: X-ray, oblique projection of different patients aged 13 and 14 years. At the metaphysial-diaphyseal junction, a transverse and
incomplete radiolucent trace is seen in relation to a fracture of zone 2 according to Dameron-Lawrance- Botte.

After fractures, we find Iselin Disease or apophysitis
(osteochondrosis) of the base of the fifth metatarsal. It was first
described in adolescents by Iselin in 1912 called apophysalgia
of the ossification nucleus of the base of the 5th metatarsal due
to continuous traction of the peroneus brevis muscle. Its main
differential diagnosis is avulsion fracture of the styloid process.
The oblique projection allows the best visualization of the

ossification center, observing morphological irregularity of the
ossification nucleus, sclerotic edges without clear fracture lines,
there may be separation, and sometimes fragmentation of the
apophysis and widening in the region of the growth cartilage
(Figure 5). Clinical manifestations include pain on the outer edge
of the foot that worsens with activity and improves with rest. Your
treatment rest and anti-inflammatory treatment [9].

base of the fifth metatarsal.

Figure 5: 14-year-old male patient with recurrent pain in the lateral border of the left foot. X-ray of the left foot, oblique projection, elevation,
oblique fragmentation and sclerosis of the apophysis associated with soft tissue edema compatible with Iselin disease are observed at the
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Finally, the accessories of the fifth metatarsal that are close
to the styloid process and include the Os Vesalianum with a
frequency of 15%, given by the fusion defect of the secondary
ossification nucleus and is located in the peroneus brevis tendon;

followed by Os peroneum, more common, at 26%, is an ossicle on
the lateral aspect of the cuboid within the tendon of the peroneus
longus muscle (Figure 6) [4,10].

longus muscle. Os peroneum.

Figure 6: Foot x-ray, oblique projection. On the lateral aspect of the cuboid, an osciculus is observed within the tendon of the peroneus

Conclusion

The radiographic findings at the base of the fifth metatarsal
comprise a wide spectrum of injuries, which need to be identified
in atimely manner in order to reduce their morbidity, since most of
them are athletic patients. Characterizing them in a better way will
lead to timely and optimal treatment, where simple radiography is
the accessible, economical and highly sensitive imaging modality.
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