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ABSTRACT

Aims: Among cartilage-derived tumors in the hand, osteochondroma is the second most common benign lesion after
enchondromas. Bizarre parosteal osteochondromatous proliferation (BPOP) is particularly rare in the hand and may be confused
with malignant processes. This study presents the outcomes of surgically treated exophytic benign bone masses. The aim is to
differentiate between these two lesions, which are very similar clinically, radiologically, and histopathologically.

Methods: Nine patients who underwent surgery due to a mass in the hand, with a histopathological diagnosis of osteochondroma-
BPOP, were included in the study. Surgeries were performed under axillary anesthesia by a single surgeon certified in hand
surgery. The demographic data of the patients, characteristics of the mass, and associated clinical findings were recorded.
Functional outcomes at the final outpatient follow-up after mass excision were assessed using VAS and q-DASH scores. Surgical
complications and recurrence were also investigated.

Results: The average age of the patients participating in the study was 40 years (range: 14-64 years). The average follow-up
period after surgery was 30 months (range: 8-120 months). A total of 9 patients underwent surgery due to a palpable mass, with
histopathologically confirmed diagnoses reporting 6 cases of solitary osteochondroma and 3 cases of BPOP. During the follow-
up period, 1 patient developed a recurrent mass, and this patient with a diagnosis of BPOP underwent reoperation. Clinically,
all patients experienced a resolution of preoperative complaints, and significant improvements were observed in clinical scores.
Conclusion: Symptomatic classical osteochondroma and BPOP lesions cause concern for patients. Successful outcomes can be
achieved through surgical excision. However, after excluding malignancy;, it is important to differentiate between these lesions. It
will be beneficial to be aware of the high recurrence rates in cases considered similar to osteochondroma excision, such as BPOP
lesions, and to maintain a diligent follow-up.
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INTRODUCTION

The differential diagnosis of tumors and tumor-like lesions
in the upper extremity, particularly in the hand and wrist,
is quite broad."” Cartilage-derived masses are often benign,
with enchondromas being the most frequently encountered
among these lesions.”* Although osteochondromas are also
commonly seen cartilage-derived tumors, they are relatively
rare in the hand and typically occur in long bones such as
the humerus and femur.”® In contrast to osteochondromas,
bizarre parosteal osteochondromatous lesions (Nora lesions)
(BPOP), which are morphologically very similar to this
tumor and cannot be distinguished from osteochondroma
macroscopically, are more often found in the hand and foot.”*

Hand osteochondromas and BPOP are clinically very similar,
generally presenting as asymptomatic palpable masses.
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However, if they are located in pressure points, they can cause
pain and numbness. An important difference between these
two masses is that, unlike osteochondromas, Nora lesions do
not have continuity with the cancellous bone at the site of the
lesion.” Although both lesions are benign, the risk of malignant
transformation leading to secondary chondrosarcoma in
osteochondromas is present even in solitary lesions at a rate
of approximately 1%.""" BPOP is much less common than
osteochondroma, but the local recurrence rate is considerably
high."” For this reason, distinguishing between these clinically
similar lesions may be important for predicting recurrence.

In this study, we share the outcomes of nine cartilage-derived
masses, excluding enchondromas, surgically treated in the
hand and wrist. We aim to demonstrate that, in addition to
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commonly seen osteochondroma cases, rare lesions such as
BPOP could also be present.

METHODS

This study received ethical approval from the ethics
committee of Inonu University Scientific Researches and
Publication Ethics Committee (Approval Date: 05.11.2024,
Decision No: 2024/6462). All procedures were carried out
in accordance with the ethical rules and the principles of
the Declaration of Helsinki. It is a retrospective study that
includes 9 patients assessed for a mass in the hand at the
hand surgery outpatient clinic between 2018 and 2022.
Patients who were surgically treated for hand masses and
diagnosed pathologically as osteochondroma-BPOP, as
well as patients diagnosed with osteochondroma excluding
hereditary multiple exostoses syndrome, were included in
the study, based on complete electronic file records and
outpatient follow-ups. Patients who were conservatively
followed for hand masses, those who underwent surgery for
hand masses and received a pathological diagnosis other
than osteochondroma-BPOP, and those with incomplete or
irregular outpatient records were excluded from the study.

During outpatient visits, a detailed medical history was
initially taken and complaints were investigated. Symptoms
such as pain, numbness, and restricted movement were
recorded, and the mass in the hand was assessed through
physical examination. Questions regarding the presence of
comorbidities and whether the patient had any masses in
areas other than the hand were asked in the investigation.
Three-dimensional imaging of the hand and wrist was
requested according to the affected area. In order to
evaluate the bone structure, computed tomography scans
were performed, particularly for smaller masses when
necessary. Contrast-enhanced magnetic resonance imaging
was requested for all patients to assess the relationship of
the mass with the surrounding soft tissue (Figure 1, 2).
Following these investigations, surgical treatment was
recommended for patients with bone masses suspected based
on the preliminary diagnosis, and who were not considered
malignant based on imaging results. Also, given the patient’s
medical history and the history of the mass (duration), and
taking into account the presence of a cartilaginous cap on the
radiological images, a preoperative biopsy was not planned.
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Figure 1. A 64-year-old male patient with a mass in his wrist. Preoperative

X-Rays (A, B) and MRI images (C, D) of the patient. The mass has no medullary
continuity with the carpal bones, and the diagnosis is BPOP (red arrows)

MRI: Magnetic resonance imaging
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Figure 2. A 14-year-old female patient. A bone mass in the distal part of the
proximal phalanx of the second finger. X-Ray (A, B) and MRI images (C, D)
of the mass. Osteochondroma is detected after excision

MRI: Magnetic resonance imaging

All surgeries were performed by a single experienced surgeon
certified in hand surgery (X. X). The procedures were
conducted under axillary anesthesia with the assistance of
a tourniquet. Access to the masses was assessed based on
anatomical location and preoperative imaging methods, and
volar-dorsal approaches were used for the hand and wrist
(Figure 3, 4). During all operations, soft tissue dissection was
performed in accordance with hand surgical principles, and
the masses were excised via marginal resection. Excisional
specimens were sent to the pathology laboratory for analysis.
In the postoperative follow-up, patients were monitored with
a short arm splint until soft tissue healing was achieved,
typically until the second week. Sutures were removed in the
second week, the splint was discontinued, and the patients
were allowed to perform movements of the hand and wrist.
Outpatient follow-ups were conducted at the 2™ week, 2"
month, 6'" month, and annually.

Figure 3. Intraoperative images of BPOP localized at the wrist. Preoperative
(A), surgical exposure (B), excision material (C), surgical field (D)

BPOP: Bizarre parosteal osteochondromatous proliferation
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Figé 4. Itraoerative images of osteochondroma located in theprdii&lal
phalanx. Preoperative (A), mass exposure (B), post-excision (C, D)

Demographic data of the patients, preoperative complaints
related to the masses, the duration and location of the
masses, as well as preoperative and postoperative VAS and
Q-DASH scores were recorded. Patient clinical satisfaction
was evaluated using a subjective satisfaction scale (very
satisfied-satisfied-neutral-unsatisfied)  following surgery.
Potential postoperative complications and the development
of recurrent masses were also investigated.

In the study, qualitative data were summarized using
counts (percentages). Quantitative data were summarized
using median (minimum-maximum) and meantstandard
deviation. In statistical analyses, categorical variables were
compared using Fisher’s exact Chi-square test. For analyses
involving two dependent quantitative variables, the Wilcoxon
signed-rank test was used. A p-value of <0.05 was considered
statistically significant in all applied statistical analyses. All
analyses were conducted using IBM SPSS Statistics 26.0 for
Windows (New York, USA).

RESULTS

The average duration from the first notice of the mass in
the affected upper extremity to the date of surgery was 30
months (range: 8-120 months). Among the nine patients, 6
were female and 3 were male. The average age of the patients
participating in the study was 40 years (range: 14-64 years).
The demographic data of the patients and the characteristics
of the masses that were surgically treated are presented in
Table 1.

Among the 9 patients who underwent surgery for a mass in
the hand, the diagnosis was osteochondroma in 6 patients

and BPOP in 3 patients. Of the 9 patients in the study, 6
(66.7%) were female, and 3 (33.3%) were male. Six cases
(66.7%) were operated on the right side, while 3 cases (33.3%)
were operated on the left side. The most common clinical
complaint was pain, which was noted in 7 patients (77.78%).
Two patients (22.22%) were surgically treated due to isolated
swelling without any complaints. The most common mass
location in the upper extremity was the phalanx, observed in
6 patients. Masses were operated on at the metacarpal level in
2 patients and at the wrist level in 1 patient. When examining
recurrence, no recurrence was observed in 8 patients (88.9%),
while recurrence developed in 1 patient (11.1%). Secondary
surgery due to recurrence was performed on 1 patient (11.1%)
diagnosed with BPOP. The evaluation of the clinical outcomes
of the patients is presented in Table 2.

Measurement Median (min-max) p-value
Preoperative VAS 8 (7-10)
Postoperative VAS 1(1-3) 0007
Preoperative QDASH 68 (45-86) 0.008
Postoperative QDASH 20 (10-36)
Subjective satisfaction score n (%)

Excellent 4 (44.4%)

Good 5 (55.6%)

Fair 0

Poor 0

When evaluating the clinical outcomes of the patients, the
changes in preoperative and postoperative VAS and Q-DASH
scores were statistically significant (p-values of 0.007 and
0.008, respectively). Additionally, in the assessment of
subjective clinical well-being, good results were achieved in
5 patients (55.6%) and very good results in 4 patients (44.4%).
There were no moderate or poor results.

The most common complication observed after surgery was
nonspecific numbness in the incision area, reported in 4
patients (44.4%), which did not clinically reflect any issues.
No additional surgical procedures were performed for this
condition. One patient with numbness had also experienced
numbness prior to surgery. However, these two clinical
presentations differed in severity and localization. No wound
healing problems or infections were observed in any of the
patients.

Patients Gender  Age Side Complaint Localization Pathological diagnosis Recurrence  Follow-up period (months)
1 Female 53 Right Pain Proximal Phalanx Osteochondroma No 13

2 Female 58 Right Pain Proximal Phalanx BPOP No 25

3 Male 64 Right Pain Carpus BPOP No 8

4 Male 38 Right Pain+weakness Metacarp BPOP Yes 24

5 Female 50 Left Pain+weakness ~ Proximal Phalanx Osteochondroma No 27

6 Male 22 Right Swelling Proximal Phalanx Osteochondroma No 16

7 Female 22 Left Pain+numbness Metacarp Osteochondroma No 19

8 Female 14 Right Pain+weakness ~ Proximal Phalanx Osteochondroma No 18

9 Female 37 Left Swelling Middle Phalanx Osteochondroma No 120
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DISCUSSION

In patients undergoing surgery for a mass in the upper
extremity, particularly in the hand and wrist, the most
common bone-origin pathology aside from soft tissue lesions
is osteochondroma, excluding enchondromas. Preoperative
imaging may reveal the rare entity of BPOP following
osteochondroma excision. The surgeon should be aware of
these two distinct clinical conditions and provide appropriate
counseling to the patient and their family members. First
and foremost, malignancy should be excluded, recognizing
that osteochondroma carries minimal malignant potential,
whereas BPOP may mimic a malignant process because of its
tendency for local recurrence. Although osteochondroma is a
common cartilage-derived tumor, its occurrence in the upper
extremity especially in the hand and wrist is considered
atypical. Conversely, while hand involvement is typical in
BPOP, the condition it self remains rare.

To accurately differentiate between these two lesions, a clear
understanding of their characteristic features is essential.
Osteochondromas may present as solitary lesions or as
multiple lesions associated with genetic conditions such as
hereditary multiple exostoses, in which the risk of malignancy
increases."” The typical age of presentation is under 20 years,
with a predominance in females."" In contrast, BPOP has
been associated with chromosomal abnormalities 14 and is
generally observed in older individuals, most commonly in
the third decade of life, with no gender predominance.”

In our series, a higher incidence of osteochondroma was
noted in female patients, particularly during the second
decade of life. The predominance of the female gender was
statistically significant among osteochondroma patients.
Older age groups are especially relevant when considering
BPOP. Even when only demographic data are taken into
account, surgeons may develop an initial suspicion that helps
differentiate between these two types of masses.

In terms of localization, although the typical site for hand
osteochondromas is not clearly defined, they are more likely
to occur in the proximal phalanx.” BPOP lesions, on the other
hand, are generally located in the metacarpal and phalangeal
regions.” Atypical cases of BPOP have also been reported in
the carpal-wrist area and the distal ulna.'*"” In our series, we
excised a large BPOP mass located in the wrist in one case,
while the other two masses were situated in the phalangeal
and metacarpal regions. A considerable proportion of the
osteochondromas we operated on originated from the
proximal phalanx, making this finding noteworthy in terms
of localization.

Although swelling of the hand and its progressive growth
may be asymptomatic, it is a source of concern for patients.
A definitive diagnosis must be established, and malignancy
should be excluded. Key initial considerations include the
history of the mass, its duration, tenderness on palpation, and
the physical characteristics of the lesion such as firmness and
mobility. Direct radiographs and computed tomography (CT)
should be performed to assess the relationship of the mass to
the bone. In osteochondroma cases, it has been reported that,
in addition to radiographs, ultrasound can reveal soft-tissue
changes and provide diagnostic capabilities comparable to
CT." For osteochondromas located in uncommon sites, CT
offers a significant diagnostic advantage."”

Plain radiographs and CT scans are generally insufficient
for the differential diagnosis of BPOP and osteochondroma.
MRI can also aid in distinguishing osteochondroma from
BPOP radiologically. The radiologic distinction between the
two lesions is typically based on whether the mass is confined
to the periosteum of the originating bone or demonstrates
medullary continuity.” However, there are cases that show
medullary continuity radiologically but are reported as BPOP
on histopathological evaluation.”” In our cases, we relied on
imaging studies following a detailed medical history and
physical examination. Although a diagnosis may be suggested
through imaging, differentiating between these two lesions
can be quite challenging. Interpretation of the imaging by
experienced radiologists may provide additional guidance.

In cases where osteochondroma is suspected based on
imaging methods and medical history, complete excision is
performed with an excisional biopsy. Preoperative biopsy
is particularly repeated in cases that develop recurrence to
rule out malignancy. Histopathologically, osteochondromas
consist of exophytic bone covered by a cartilage cap,
containing chondrocytes arranged similarly to the epiphyseal
growth plate and mature hyaline cartilage." In contrast,
BPOP is described as a mass containing cartilage, bone,
and spindle cells, characterized by irregular endochondral
ossification with a partially irregular cartilage cap and a
basophilic stroma (blue bone) found between the cartilage
and bone.”*” For these two masses, where macroscopic
differentiation is not possible, histopathological diagnosis is
essential. In our series, we provided a differential diagnosis
through histopathological examination.

Conservative approaches and non-surgical treatments are
indicated in the management of osteochondromas, among
which retinoic acid receptor gamma agonists are emerging
as a new treatment option.” Additionally, spontaneous
resolution has been reported in asymptomatic cases.”** In
asymptomatic young patients without skeletal maturity,
non-surgical monitoring may be considered; however,
in symptomatic cases, surgical treatment with marginal
resection should be contemplated. For BPOP, surgical
treatment is the primary management approach.”

When considering surgical treatment for patients with
exophytic bone outgrowths, two important factors must be
taken into account; the risk of malignant transformation and
the likelihood of recurrence. Malignant transformation is
more commonly associated with osteochondromas, whereas
recurrence is characteristic of BPOP.** The recurrence rates
of BPOP should not be underestimated, with reported
rates reaching up to 50%."**"** Surgical outcomes for both
osteochondroma and BPOP are generally satisfactory.”*”
In our series, preoperative and postoperative evaluations
demonstrated significant improvement in clinical outcomes
and high levels of patient satisfaction. Among our three cases
of BPOP, recurrence occurred in one patient; however, even
in this case, pain and clinical symptoms markedly improved
compared with the preoperative condition.

Limitations

This study has several limitations. First, it is a retrospective
study conducted at a single center. Another limitation is
the rarity of these cases, which results in a small patient
population. Finally, although there is no standardized
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consensus for determining recurrence, a longer follow-up
period in these cases could provide more meaningful
information regarding recurrence development.

CONCLUSION

As a result, although cartilage-derived tumors other than
enchondromas are uncommon, they can be detected in the
upper extremity, particularly in the hand and wrist. This
localization is atypical for osteochondroma, yet it occurs with
a notable frequency. Cases of BPOP, which closely resemble
osteochondromas, are rare and must be differentiated.
Suspicion regarding these two distinct clinical entities can be
raised by considering patient demographic data and imaging
findings. Establishing an accurate differential diagnosis is
important, as surgical treatment has demonstrated favorable
clinical outcomes. Due to the high recurrence rate associated
with BPOP, not only appropriate treatment but also long-term
follow-up and patient counseling are essential.
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