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ABSTRACT

PURPOSE OF THE STUDY

Hand enchondromas are benign cartilage bone tumors. Curettage represents the actual gold standard for hand enchon-
dromas. Little has been written about the effectiveness of curettage on hand functionality.

MATERIAL AND METHODS

In this retrospective study, we evaluated the effectiveness of curettage and bone grafting on the hand. For each case,
we compared the pre-operative and post-operative QuickDASH of the treated limb. The final functional outcome was also
evaluated by calculating the affected finger’s Total Active Movement (TAM). Complications and local recurrences were
recorded.

RESULTS

Forty-five cases were included in our study. Fifteen of them had a pathological fracture. The mean pre-operative Quick-
DASH score was 48.4. No intraoperative complications occurred. After a mean follow-up of 38.1 months, the mean Quick-
DASH score had decreased to 4.4, and the TAM was optimal or sub-optimal. QuickDASH and TAM were significantly
better for those with pathologic fractures before surgery. Only 3 cases (7%) had postoperative complications, and 1 (2%)
had a local recurrence.

DISCUSSION

Our results prove the effectiveness of curettage and early rehabilitation in increasing and restoring the performances of
the treated hands. Our patients experienced a significant improvement in their functionality after surgery, generally pass-
ing from a poor to an excellent status. In our cohort, those who had a pathologic fracture before surgery had slightly but
significantly worse functional outcomes compared to those who did not suffer pre-operative lesions.

CONCLUSIONS
Curettage and early postoperative rehabilitation can lead to good clinical and functional outcomes for hand enchondro-
mas. Patients with pathologic fractures, although slightly exposed to a higher risk of sub-optimal outcomes, can also aim

for good post-operative functionality.

Key words: hand, chondroma, QuickDASH, fracture, rehabilitation.

INTRODUCTION

Chondroma represents one of the most common pri-
mary benign bone tumors of the hand. The chondroma
is uniformly composed of well-differentiated and ma-
ture hyaline cartilage that usually originates from pro-
liferating chondrocytes of the epiphyseal cartilage plate
of the metaphysis, which can eventually become dia-
physeal with skeletal growth. Their most common lo-
calization is the diaphysis of the small, long bones of
the hand, followed by other bones such as the femur and
humerus. Solitary chondromas, particularly enchondro-
mas, often grow slowly, and their transformation in
chondrosarcomas is rare (18, 25).

Often asymptomatic and painless, enchondromas
are frequently the object of incidental diagnosis. Pain
can be caused by pathologic fractures, strenuous exer-

cise (unapparent stress fractures), or, mainly in children
and adolescents, intense metabolic activity (27).

X-rays are mandatory to make a presumptive diag-
nosis of chondroma. Radiographically, enchondromas
appear as well-defined central lytic lesions involving
diaphysis or metaphysis, where the cortex is usually
well-preserved. A thin rind of reactive sclerosis marks
these lesions that frequently contain opacities with
“pop-corn” or “ring-like” shapes (16, 18, 25, 27).

Most chondromas do not require surgical treatment
due to their slow growth and low incidence of malig-
nant degeneration. Surgical approaches are recom-
mended mainly for symptomatic patients and when im-
aging cannot exclude a malignant nature of the mass
(9). The gold standard for the surgical treatment of hand
enchondromas consists of curettage, which could even-
tually be associated with local adjuvants, and the subse-
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quent filling of the resulting cavity with bone allografts
or other scaffolds to restore bone continuity (17). Al-
though literature flourished with evidence regarding lo-
cal recurrences and complications’ risk after the curet-
tage of hand enchondromas (18, 10-17, 19-24, 26,
29-34) there is still a paucity of studies that evaluated
the clinical and functional outcomes of treated patients
(5,7,1017, 20, 22, 33).

In this paper, we report our experience in the surgi-
cal treatment of enchondromas of the hand, evaluating
patients’ symptoms and their hands’ functionality be-
fore and after surgery and assessing the impact of the
disease and the effects of surgical treatment on patients’
daily lives.

MATERIAL AND METHODS

This single-center retrospective study was per-
formed following the ethical standards of the 1964 Dec-
laration of Helsinki and its later amendments.

Our study consisted of a review of all the patients
who had been diagnosed with enchondromas of the
hand bones and were treated using curettage and bone
grafting in our institution between September 2016 and
September 2022. For each patient we collected personal
data including age and gender. In case of pain, swelling
or functional limitations attributable to the disease, cas-
es were asked to identify their first symptom and the
time interval between its onset and the first radiological
evidence of an osteolytic lesion within their bone (diag-
nostic delay). Each patient underwent pre-operative X-
rays, MRI and CT scans, which were used to orient the
diagnosis, guide surgical planning and estimate the tu-
mor size (Fig. 1).

In case of a pre-operative pathological fracture, cas-
es were immobilized in a Zimmer cas and underwent
surgery as soon as they showed radiographic signs of
bone fracture healing. Surgical specimens obtained dur-
ing curettage were examined by a pathologist to con-
firm the diagnosis of enchondroma. For each patient,
the pre-operative functionality of the affected limb was

Fig. 1. Pre-operative X-ray (A) and CT scans (B, C) of a case
with a metacarpal enchondroma before surgical treatment.
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Fig. 2. An intra-operative image of a case with an hand en-
chondroma of the Il proximal phalanx. The cortical window
has altready been removed, and the Iytic lesion has just been
curetted. The resulting cavity is displayed and ready to be
filled with grafft.

evaluated using the QuickDASH score at the moment
of their hospitalization. The total active movement
(TAM) of the affected finger was calculated.

Surgical procedure

Once in the operative theater, patients are positioned
on a radiolucent surgical table in supine position.
A pneumatic tourniquet is set at the limb root and in-
flated before surgical incision. Surgical approach to
metacarpal enchondromas has been carried out through
a dorsal-lateral incision, while protecting the extensor
tendons and the sagittal bands. The enchondromas that
involved proximal and middle phalanxes have been ap-
proached with dorsolateral incisions, taking care to
avoid damages to the central slip, lateral bands or the
nearby neuro-vascular bundles. For the distal phalanx,
a mid-lateral approach has been preferred to a dorsal
one in order to avert injuries of the nail apparatus. Once
the bone surface has been exposed, narrow swing saws
or ultrasonic vibrators are used to perform linear oste-
otomies and shape a small window through the cortex
(Fig. 2).

Using a lever, the window of cortical bone is removed
and the enchondroma can be visualized, appearing as
a pearly white soft mass. A vigorous curettage is then
started with Volkmann spoons and completed using
a high-speed burr. The tissue removed is preserved for
further histological examinations. Alcoholization of the
cavity’s surfaces was carried out in order to minimize the
risk of local recurrences. The cavity was then filled with
compressed allogeneic bone chips which had been previ-
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ously immersed in a rifampicin solution. These grafts
were used to induce osteointegration, provide better me-
chanical resistance and theoretically reduce the risk of
post-operative fractures. The cortical bone window was
then set back in its position and fibrin glue was used to
restore the continuity of the cortical bone.

Finally, the tourniquet was deflated and local hemo-
stasis was checked before suturing the surgical access.
The treated finger was then patched up and temporarily
immobilized in a Zimmer cast.

Intra-operative fluoroscopy was used to identify the
lesions, check the completion of the curettage and the
final result at the end of the whole procedure.

Rehabilitation and post-operative follow-up

During the first two weeks after surgery, the treated
finger was immobilized in a long Zimmer splint. Pa-
tients were encouraged to keep their hands up and move
actively and passively the articulations that were left
free in order to minimize the risk of edema. After two
weeks, the splint was removed and physical rehabilita-
tion was started. Each case was guided to practice daily
active and passive mobilization of their fingers to avoid
disuse atrophy and post-operative stiffness. Periodical
massages with elasticizing creams containing hyalu-
ronic acid were practiced on the surgical site to prevent
scar adhesions.

Light weight bearing was not allowed in any case
before 30 days after surgery. Heavy weight bearing,
sport practice and traumatic activities were allowed af-
ter 60 days or anyway after radiographic signs of ad-
vanced bone consolidation.

In the months that followed the surgical interven-
tion, our patients underwent serial office visits, clinical
evaluations and X-rays to assess the grade of bone heal-
ing. Each complication with grade II or higher accord-
ing to the Clavien-Dindo classification was reported.
Within 12 months after surgery, the radiographic heal-
ing grade was calculated according to the Tordai clas-
sification. For each patient, the post-operative function-
ality of the affected limb was evaluated using the
QuickDASH score at their latest follow-up. The affect-
ed finger’s total active movement (TAM) was also cal-
culated and compared to the pre-operative one.

Statistical analysis was performed using Stata SE 13
(StataCorp LLC, College Station, TX). Statistical sig-
nificance was set at 0.05 for all endpoints.

RESULTS

Between September 2016 and September 2022, 45
patients were diagnosed in our institution with enchon-
dromas of the hand bones and treated with curettage
and bone grafting. There were 23 females and 22 males.
Their mean age was 36.4 (9—76). The tumor involved
the metacarpal bones in 10 cases, proximal phalanxes in
18 cases, middle phalanxes in 13 cases, and distal pha-
lanxes in 4 cases. Fifteen patients came to our attention
with a pathological fracture. On average, fractured
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bones required 22 (13-33) days to have adequate signs
of fracture healing and be treated with curettage. In the
other eleven cases, lesions were recognized incidentally
before the onset of the first symptoms. Among the re-
maining 19 cases, the diagnosis was established 4.1
(1-12) months after the onset of the first symptom. The
most common onset symptoms were pain (16 cases)
and swelling (3 cases).

The mean pre-operative QuickDASH score was
48.4 (9-75).

No intraoperative complications occurred through
the surgical interventions.

The mean follow-up was 38.1 (15-94) months. One
case suffered from a fracture three months after our in-
terventions, which required surgical fixation. Two cases
had infections of the superficial soft tissues that were
successfully treated with oral antibiotics. All three cas-
es who suffered from post-operative complications had
pre-operative fractures. The remaining 42 cases (93%)
had been complications-free at their latest follow-up.
One case of local recurrence was diagnosed 24 months
after surgery. The osteolytic lesion, localized to a proxi-
mal phalanx, was treated with the same methods that
had been used for the first surgical approach, consisting
of further curettage and bone grafting. Histological
evaluations confirmed the diagnosis of recurrent en-
chondroma, without any malignant degeneration.
Twenty-eight months later, the patient’s imaging and
clinical evaluations showed no evidence of disease
(NED). The remaining 44 cases (98%) have been con-
tinuously disease-free (CDF).

Within 12 months after the curettage, 80% (36) of
our cases had a grade I radiographic healing according
to the Tordai classification. The remaining 20% (9) of
our cases had a grade II appearance.

Our mean post-operative QuickDASH score was 4.4
(0-29). This value was significantly lower than the one
recorded before surgery, as testified by a two-tailed t-
student test (p=0.001). This difference testified to the
global effectiveness of our treatment. Thirty-four of our
cases had excellent outcomes (QuickDASH < 5),
whereas the remaining eleven cases had a QuickDASH
score higher than 5. Among these latter, eight were
treated after a pathologic fracture. A Fisher Exact Test
showed that, in our cohort, patients with a pre-operative
fracture were most likely to obtain suboptimal results
(p=0.003). A t-student test also highlighted that the
post-operative QuickDASH scores of cases with pre-
operative fractures were significantly higher than the
ones of the other patients (p=0.023)

At their latest follow-up, the patient’s mean total ac-
tive movement (TAM) was 133.3° (120-140) for the
thumb and 238.5° (215-250) for the other fingers.
These ranges were significantly lower for cases with
a pathologic fracture before surgery, as testified by a t-
student test (p=0.038).

Differences between patients who had a pathologic
fracture before surgery and the rest of our cohort were
reported in Table 1.
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Table 1. Overview of our cases, with total cases, those who did not
have pre-operative fractures and those who had a fracture at the
moment of their hospitalization

TOTAL | ERACTURE | FRACTURE
Cases (N) 45 30 15
Metacarpus 10 6
Proximal Phalanx 18 11
Middle Phalanx 13 10
Distal Phalanx 4 3 1
Pre-Operative QuickDASH 48.4 45.1 55
Post-Operative QuickDASH 44 15 10.2
Complications (N) 3(6.7%) 3 (20%)
Infections| 2 (4.4%) 2 (13.3%)
Fractures| 1 (2.2%) 0 1 (6.7%)
Local recurrence (N) 1(2.2%) 1(3.3%) 0
TAM | Ray 133° 137° 125°
TAM 11-V Ray 238° 243° 228°

TAM = Total Active Movement
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DISCUSSION

Curettage represents the gold standard for the surgi-
cal treatment of hand enchondromas. Since the dawn of
the new millennium, modern literature has bloomed
with new articles testifying technical variations of the
surgical approach and reporting the outcomes of surgi-
cal and post-operative treatments (1-8, 10-17, 19-24,
26, 29-34). A summary of modern literature is pictured
in Table 2.

Despite some differences, most of the authors de-
scribed similar techniques of curettage, performed
mainly using Volkmann spoons and high-speed burrs.
Only a few authors consistently used local adjuvants
such as phenol (7), alcohol (3), or hydrogen peroxide
(17). Literature supports the idea that a careful curet-
tage should always be performed to minimize the risk
of post-operative local recurrence in the months and
years that follow surgical interventions (6). Many au-
thors evaluated large cohorts without a single local re-
currence, and none of the studies since 2000 reported
a recurrence rate higher than 16% (19). Unlike other
locally aggressive lesions, local recurrences of hand en-
chondromas are often diagnosed several years after sur-

Table 2. Resume of modern literature about curettage for hand enchondromas. The reported articles are the result of a combined research
on the catalogs of PubMed, Scopus and Google scholar, searching for the words “hand”, “chondroma” or “enchondroma” and “curettage”.
Only studies published and indexed between 2000 and 2023 were included in our list. Case reports were excluded, as well as articles
written in a language other than English.

Pathol.
Article Year BEEED | SR fractures Filling LR Complic.. Pre-(_)p POSt-.OD =)
(N) v) (%) function | function (m)
Joosten et al. (11) 2000 8 35 / BS 0 0 / / 12+
Montero et al. (14) 2001 21 32 23.8% Autograft @ ;% ) 0 / / /
. Cemented
Bickels et al. (2) 2002 13 32 61.5% hardware 0 0 / / 73
Autograft
Goto et al. (8) 2002 23 39 17.4% / None 0 0 / / 6+
(61) 12
Autograft 3 (15.8%)
0,
Yercan et al. (31) 2004 76 32 51.3% (15) (3.9%) | 10 donor site pain / / 147
Allograft 2 infections
8
G:“"‘e &Suppenna | o0 | 21 | 39 | 429% | Allograft . 4330/) (38%) / / 108
©) 2700 | g stiffness
Gaasbeek et al. (5) | 2005 17 41 47.4% BS 0 0 / MSTS29.0 | 53
1
Yasuda et al. (30) 2006 10 31 50% BS 0 (10%) / / 41
1 mal-union
8)
Schaller & Baer (24) | 2000 | 16 | 42 | 43.7% A”tggmﬂ 0 / / / 68
None
Morii et al. (15) 2010 29 38 48.3% None 0 0 / / 24
Kim et al. (12) 2012 10 39 20% BS 0 0 / / 19
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15
(54) (18.7%)
3 extensor tendon adhesion
Aut&%r)aft 6 1 neuroma
5 wound infection
Sassoon et al. (23) 2012 80 29 51.2% Allogéaﬂ/ (7.5%) 1 swan-neck deformity / / 38
®) 2 fractures
None 1 incisional numbness
1 metacarpal shortening
1 ulnar deviation
Choy et al. (4) 2012 18 35 5.5% BS 0 0 / / 32
Linetal. (13) 2013 8 24 100% BS 0 0 / / 19
. 1
Rabarin et al. (21) 2014 24 41 0 None (4.2%) 0 / / 88
Zheng et al. (32) 2014 9 28 100% Autograft 0 0 / / 30
2
Bachouraetal.(1) | 2015 | 24 | 39 | 542% | None ! (8.3%) / / 2
' ’ (4.2%) |1 swan neck deformity
1 joint contracture
Cha et al. (3) 2015 62 37 - None 0 0 / / 4
:f‘:;‘)"a"“"s et 2015 | 82 | 22 | 146% BS 0 0 /| MSTS 295 | 60+
(13) 2
Autograft 1 (8.3%)
Hung et al. (10) 2015 24 40 N.7% (1) (42%) |1 infection / DASH 3.8 59
BS 1 foreign body reaction
1 DASH
Rajeh et al. (22) 2016 8 44 25% BS 0 (12.5%) 377 DASH24.1 | 16
1 Cement leakage '
(37)
Autograft 18
Zhou et al. (33) w018 | o2 | 20 | 203% | Mt | o (19.6%) /| DASH126 | 6+
' 27 gs 17 persistent pain y
(26) 1 infection
None
2
Sollacietal. (26) | 2019 | 48 | 34 | 31.2% | Autograft | .. (4-2%) / / 59
’ ’ (2.1%) |1 fracture
1 limited ROM
3
0 5 (2.9%)
Wessel et al. (29) 2021 | 104 35 30.5% Allograft (4.8%) |3 excessive wound / / 37
sensibility
21
(100) (10.5%)
Autograft 6 7 infections
0,
Nazarovaetal. (17) | 2021 200 40 35.5% (100) (3%) |5 persistent pain / DASH 3.8 30
BS 4 stiffness
5 fracture
(15) 4
Autograft 2 (16.7%)
Zyluk (34) 2021 24 31 16.7% 5) (8.3%) |3 infections / / 24
BS 1 reaction to bone substitute
Orman et al. (19) 2022 25 35 20% Autograft | 4 (16%) 0 / / 12+
1 Dﬁ” DASH 1.6
Park et al. (20) 2023 88 38 0 Allograft 0 . 122
(1.1%) MSTS MSTS 29.9
25.4
3
1 (6.7%) DASH
Current study 45 36 33.3% Allograft (2.2%) |2 infections 48.4 DASH 4.4 38
1 fracture

BS = Bone substitute Autograft /Auto = Autologous cancellous bone  Allograft /Allo = Allogenetic cancellous bone
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gery (1, 10, 14, 23). This evidence should encourage
physicians to extend radiographic follow-up to avoid
misdiagnosed local recurrences (14). Our local recur-
rence rate of 2.2% confirms the reasonable local control
of the disease, thereby testifying to the effectiveness of
an accurate curettage alone for eradicating neoplastic
cells from the treated area.

Once the curettage has been carried out, surgeons
can leave the resulting cavity or fill it with bone or bone
substitutes. Some authors obtained promising clinical
and radiographic results and reasonable fracture rates
despite avoiding local grafting (1, 3, 8, 15, 23, 24).
However, most of the authors opted to fill the curettage
cavity with either bone grafts or other local substitutes
to immediately improve the mechanical stability of the
curetted area and eventually provide a helpful scaffold
for bone cells to recolonize the area (2, 4-7, 10-14, 16,
17,19, 20, 22, 26, 29-34). While cement and other in-
organic bone substitutes (2, 4, 5, 7, 10-14, 17, 22, 23,
30, 34) mainly play a mechanical role as fillers, autolo-
gous (8, 10, 14, 17, 19, 23, 24, 26, 31, 33, 34) and al-
logeneic cancellous bone grafts (6, 23, 28, 29, 31, 33,
34) can also enhance local osseointegration. In particu-
lar, autologous bone grafts provide vital bone tissue,
theoretically leading to the best osseointegration and
playing an osteoinductive role since the first steps of the
healing process in the receiving site (28). These proper-
ties led to encouraging results in clinical outcomes and
imaging evidence, establishing bone autografts as reli-
able reconstructive options despite the extended surgi-
cal times and the risk of pain and infection in their do-
nor site (31).

Although lacking in osteoinductive potential, alloge-
neic cancellous grafts can provide osseointegration po-
tential without a donor site. This not only abolishes the
risk of donor site complications but also leads to reduced
surgical times for each intervention. Some authors evalu-
ated the effectiveness of bone allografts after hand curet-
tage using the classification of Tordai which highlights
the increment of bone density in the treated bone seg-
ments (23, 31). Our population, treated with allograft
cancellous bone, showed an excellent post-operative in-
tegration, as suggested by our good Tordai scores and our
low incidence of post-operative fractures.

Regardless of the filling of choice, literature agrees
that curettage of hand enchondromas leads to low risks
of complications, with rates ranging between 0 and
38% (1-8, 10-17, 19-24, 26, 29-34). Although rare, in-
fections have been described as the most common com-
plication by Sassoon et al. (6.2% rate) (23), Nazarova et
al. (17.5%) (17), and Zyluk (12.5%) (34) . The same
Sassoon et al. (5% rate) (23) and Nazarova et al. (2.5%)
(17), but also Sollaci et al. (2.1%) (26), testified the oc-
currence of post-operative fractures in the months that
followed curettage. Despite the occurrence of infec-
tions (4.4% rate) and post-operative fractures (2.2%),
our global incidence of complications was low, con-
firming hand curettage as a safe procedure for patients
who suffer from hand enchondromas.
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While disease control and imaging outcomes have
been largely described by the vast majority of the re-
search papers published in the current century, less at-
tention has been paid to the functional outcomes (1-8,
10-17, 19-24, 26, 29-34). Only a few articles evaluated
the post-operative performances of treated hands using
standardized scores such as the Quick DASH or the
Musculoskeletal Tumor Society (MSTS) scoring sys-
tems (5, 7, 10, 22, 28, 32-34). Gaasbeek et al. (5) in
2004 and Georgiannos et al. (7) in 2015 used the MSTS
score to evaluate the outcome of their treatment, testify-
ing an excellent post-operatve functionality of the treat-
ed upper limbs and hands. Since 2015, Hung et al. (10),
Zhou et al. (33), and Nazarova et al. (17) reported simi-
lar outcomes using the QuickDASH scoring system.
However, none of the above studies provided informa-
tion about patients’ pre-operative functionality, not al-
lowing any comparison between the pre-operative and
post-operative clinical picture. In 2016, Al Rajeh et al.
(22) compared the pre-operative and post-operative
QuickDASH scores of their eight patients, with six of
them who had significant benefits after surgery. In a re-
cent paper, Park et al. (33) evaluated the functionality
of their 88 cases with hand enchondromas in detail. The
authors reported limited pre-operative pain and func-
tional limitations (MSTS 25.4 and QuickDASH 2.1)
that surgical treatment still managed to reduce, as testi-
fied by an increment in the mean post-operative MSTS
score (29.9) and a reduction in the mean QuickDASH
score (1.6). These excellent outcomes have been ac-
companied by a total or sub-total restoration of the ac-
tive motion of the treated fingers in the vast majority of
their cases.

Our results align with those published by Al Rajeh et
al. (22) and Park et al. (20), proving the effectiveness of
curettage and early rehabilitation in increasing and re-
storing the performances of the treated hands. Our pa-
tients experienced a significant improvement in their
functionality after surgery, generally passing from
a poor to an excellent status. In our cohort, those who
had a pathologic fracture before surgery had slightly but
significantly worse functional outcomes compared to
those who did not suffer pre-operative lesions. This
finding, inconsistent with what was previously stated
by Zhou et al. (33) in 2018, suggests that patients with
pathologic fractures who received curettage after
a pathologic fracture were more prone to get sub-opti-
mal results. The reason for this discrepancy may lie in
the period of immobilization required to ease bone
healing. Summing the pre-operative and the post-oper-
ative phase, our cases with pathologic fractures were
forced to more weeks of immobilization compared to
the other cases in our population. Mobilization main-
tains the articular elasticity and avoids the formation of
adherences in the treated area. For this reason, despite
the pivotal role of surgery, rehabilitation is fundamental
to the success of the whole treatment of hand enchon-
dromas. Surgeons should encourage early and intense
mobilization within a few weeks after the curettage to
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maximize the patient’s functional recovery. For cases
with pathologic fractures, the treatment should be per-
formed as soon as the fracture gives imaging signs of
healing, avoiding further delays in surgical intervention
and subsequent physical therapy.

We acknowledge that our study is not free of limita-
tions. One of them is represented by the retrospective
nature of our study, which did not allow the complete
standardization of the postoperative follow-up proce-
dures for each patient. The small size of our cohort rep-
resents another limitation. The low incidence did not
allow us to operate with a broader population, and the
limited timespan of the investigation did not allow us to
evaluate some of our patients with a very long follow-
up. These limits could be overcome by performing sim-
ilar evaluations on a prospective basis and broader pop-
ulations.

Despite these limitations, our study provides further
evidence about the reliability of curettage and alloge-
neic bone grafting for treating hand enchondromas. Our
low risk of recurrence and reasonable complication
rates confirm what had been previously highlighted by
modern literature. At the same time, our functional out-
comes support the effectiveness of adequate surgery
followed by early post-operative rehabilitation.

CONCLUSIONS

In conclusion, an accurate curettage and bone graft-
ing, followed by an adequate post-operative rehabilita-
tion, can lead to excellent clinical and functional out-
comes for cases with hand enchondromas. Also cases
with pre-operative pathologic fractures, although
slightly exposed to the risk of sub-optimal outcomes,
can aim for good post-operative functionality and the
restoration of their previous performance status.
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