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ABSTRACT

ARTICLE DETAILS

Background: Enchondromas are benign cartilaginous tumors that frequently affect the small
bones of the hand and may present with pathological fractures. The optimal management of
these lesions remains debated, particularly when structural bone defects persist after curettage.
Case presentation: We present the case of a 38-year-old female with a pathological fracture of
the fourth metacarpal secondary to an enchondroma. Initial treatment consisted of curettage and
internal fixation with plate osteosynthesis. Although early postoperative evolution was
satisfactory, the patient developed implant failure associated with persistent structural bone
weakness. Revision surgery was performed with removal of the failed implant, structural
tricortical bone grafting, and stable fixation.

Results: The patient evolved with progressive bone consolidation and functional recovery of the
hand. This case highlights the importance of restoring structural stability in metacarpal
enchondromas associated with pathological fractures, especially when significant bone defects
remain after curettage.

Conclusion: Structural bone grafting may play an important role in restoring mechanical
stability and preventing implant failure in metacarpal enchondromas associated with
pathological fractures.
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LINTRODUCTION

Enchondroma is the most common benign cartilaginous
tumor of the hand and one of the most frequent primary
bone tumors affecting the small tubular bones [1]. It
originates from intramedullary remnants of hyaline
cartilage, and its development has been widely described in
classic histopathological studies [1]. In the differential
diagnosis, other cartilaginous lesions must be considered,
including low-grade chondrosarcoma, particularly when
atypical clinical features are present [2]. In rare cases,
cartilaginous tumors may be associated with conditions such
as Ollier disease or may occur in unusual locations, which
can complicate the differential diagnosis [3].

Radiographically, enchondroma typically appears as a well-
defined intramedullary lytic lesion with cortical thinning or
expansion and a chondroid matrix pattern, generally without
significant periosteal reaction [4]. Many lesions are
asymptomatic and detected incidentally; however, a
considerable proportion may present with a pathological
fracture secondary to progressive structural weakening of
the bone [5,6]. Large clinical series have confirmed that
pathological fracture represents one of the most frequent
clinical presentations of enchondromas of the hand [7,8].
Epidemiological studies have also described a predominant
distribution of these lesions in the small tubular bones of the
hand, particularly in the metacarpals and phalanges [9].
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The management of symptomatic enchondroma is surgical.
Intralesional curettage remains the standard treatment, with
or without the use of bone grafting [10,11]. Some studies
have reported satisfactory outcomes with simple curettage
and early mobilization in selected cases without significant
structural compromise [10]. Alternative techniques such as
endoscopic curettage or intramedullary fixation following
tumor removal have also been described with satisfactory
results [12,13].

However, when enchondroma 1is associated with
pathological fracture or significant cortical thinning,
treatment must address not only tumor eradication but also
restoration of the mechanical stability of the bone [6,14]. In
these situations, cancellous bone graft provides biological
support, although its ability to immediately restore structural
resistance may be limited [11]. Biomechanical studies have
demonstrated that structural filling of the defect significantly
influences metacarpal strength following curettage [15].

The present report describes a case of enchondroma of the
fourth metacarpal associated with pathological fracture that
evolved with osteosynthesis failure despite initial locked
plate fixation and was successfully treated with revision
surgery and structural cortical bone graft reconstruction.

II. CLINICAL CASE

A 38-year-old right-handed female patient with no relevant
past medical history presented with a diaphyseal bone mass
in the fourth metacarpal of the left hand with an evolution of
approximately two years. Initially, she reported mild
discomfort and localized swelling.

Four months prior to definitive evaluation, she sustained a
low-energy trauma, after which a pathological fracture
developed at the level of the lesion. This was managed
conservatively at another institution. A palpable mass
measuring approximately 3 cm in diameter persisted and
was painful on deep palpation.

Subsequently, after a new direct trauma to the dorsum of the
left hand while attempting to move heavy objects, she
developed intense pain and functional limitation of the
fourth finger, prompting evaluation in the emergency
department.

Anteroposterior and oblique radiographs demonstrated an
intramedullary lytic lesion in the fourth metacarpal
associated with a simple, transverse, complete fracture at the
mid-diaphyseal third (Figures 1). Surgical treatment was
indicated; however, the patient initially requested voluntary
discharge, and a short arm splint was applied.

A) B)
Figure 1. Radiographs of left hand showing an intramedullary lytic
lesion of the fourth metacarpal associated with a pathological fracture.
A) Anteroposterior view B) Oblique view

Three days later, she accepted surgical management. A
dorsal approach was performed with extensive intralesional
curettage of the lesion, harvesting of autologous bone graft
from the olecranon, anatomical fracture reduction, and
internal fixation using a locking plate. Stability was
confirmed intraoperatively with fluoroscopy. The immediate
postoperative course was satisfactory, and the patient was
discharged the following day (Figure 2).

A) B)
Figure 2. Radiographs after the initial surgical treatment showing
anatomical reduction of the fourth metacarpal fracture after locking
compression plate fixation. A) Anteroposterior view. B) Oblique view.

At 12 months of follow-up, the patient reported persistent
pain. Radiographic evaluation demonstrated fatigue failure
of the osteosynthesis material with plate breakage at the
level of the fifth hole, a residual bone defect, and absence of
complete consolidation (Figure 3).
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Figure 3. Radiographs showing fatigue failure of the plate with a
persistent bone defect. A) Oblique view. B) Lateral view.

Revision surgery was performed, consisting of removal of
the osteosynthesis material, repeat extended curettage,
biopsy sampling, and structural reconstruction using an
autologous cortical graft harvested from the right proximal
tibia, followed by new internal fixation with a locking plate.
At 6-8 weeks of follow-up, radiographic consolidation
grade Montoya 2-3 was documented with adequate graft
incorporation at six months (Figure 4). The patient evolved
without signs of infection or local complications, with
progressive functional recovery.

Figure 4. Radiographs after revision surgery showing reconstruction
with a new locking plate fixation and graft incorporation.
A) Anteroposterior view. B) Oblique view.

I11. DISCUSSION

The surgical treatment of enchondroma of the hand remains
a matter of debate. While simple curettage has demonstrated
satisfactory outcomes in selected lesions without significant
structural compromise [10], the presence of a pathological
fracture modifies the biomechanical and therapeutic
scenario [6].

In cases associated with fracture, the objective of treatment
should include restoration of structural stability in addition
to tumor resection [6]. The management of hand

enchondroma has also been described as a surgical dilemma
when significant mechanical compromise exists [14].

Bone grafting following curettage improves the biological
environment for bone healing [11]. Favorable results with
meticulous curettage and grafting techniques have been
reported, with low recurrence rates [11]. However, these
series do not specifically analyze implant mechanical failure
in cases with persistent cortical defects.

Tumor curettage may reduce the structural resistance of the
metacarpal when the resulting bone defect is not adequately
reconstructed [15]. Systematic reviews have suggested that
curettage without defect filling may be sufficient in selected
lesions; however, when significant cortical involvement
exists, mechanical stability may be compromised [16].
Comparative studies have demonstrated differences in
stability and complication rates depending on the material
used to fill the bone defect [17]. In the present case,
persistence of the structural metacarpal defect likely
contributed to mechanical failure of the implant following
the initial intervention.

In small tubular bones such as the metacarpals, which are
subjected to torsional and bending forces during grasping,
mechanical reconstruction becomes particularly important.
Adequate stability following tumor resection is essential to
prevent mechanical complications [13]. Even with
minimally invasive techniques such as endoscopic curettage,
appropriate case selection is crucial to avoid structural
instability [12,18].

In our case, despite the initial use of a locked plate, the
persistence of a significant structural defect in the fourth
metacarpal likely promoted excessive load transfer to the
implant and subsequent material fatigue. Several studies
have emphasized that in the surgical management of benign
cartilaginous tumors of the hand, implant stability largely
depends on adequate restoration of the underlying bone
support, particularly when cortical compromise is present
[19,20].

Revision surgery with structural cortical graft allowed
restoration of diaphyseal continuity and improved load
distribution between bone and implant, promoting early
consolidation and satisfactory functional recovery. This
approach is consistent with evidence supporting the
importance of structural support in tumor-related bone
defects [15,17].

In this case, stable fixation alone proved insufficient;
adequate structural reconstruction was necessary to restore
physiological load distribution and reduce the risk of fatigue
failure.
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IV. CONCLUSION

In this case, initial treatment with curettage, cancellous bone
grafting, and internal fixation was insufficient due to the
persistence of a structural bone defect, resulting in implant
fatigue and nonunion. Revision surgery with structural
cortical graft reconstruction restored metacarpal stability,
leading to early radiographic consolidation and favorable
clinical recovery.
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