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Abstract

Background: Benign Tumours around the elbow joint, such as giant cell Tumours (GCTs), chondroblastomas,
fibrous dysplasia, and aneurysmal bone cysts (ABCs), may cause functional impairment if not properly
managed. Reconstruction following curettage is critical to preserve joint function and stability.

Objective: To compare the functional outcomes and complication rates of three different post-curettage
reconstruction techniques: autologous bone grafting alone, Polymethylmethacrylate (PMMA)-based sandwich
technique, and calcium phosphate composite grafting in patients with benign elbow Tumours.

Methods: A prospective observational study was conducted on 32 patients with histologically proven benign
elbow Tumours from January 2021 to June 2023. Patients were divided into:

¢  Group A (n=13): Bone grafting alone.

¢  Group B (n=12): PMMA-based sandwich technique.

¢  Group C (n=7): Bone graft + injectable calcium phosphate composite.

All patients underwent extended curettage. Functional outcomes were assessed using the Mayo Elbow
Performance Score (MEPS) and Quick Disabilities of the Arm, Shoulder, and Hand (Quick-DASH) scores at
intervals up to 18 months.

Results: The most common lesion was GCT (62.5%), followed by chondroblastoma (21.8%), fibrous dysplasia
(9.4%), and ABC (6.3%). MEPS scores improved significantly in all groups:

e Group A: 48.7 — 82.6.

e Group B: 49.9 — 88.4.

e  Group C:50.2 — 90.1.

Quick-DASH scores improved from a mean of 54.6 pre-op to 16.2 post-op. Five patients experienced minor
complications: wound infections (n=2), transient neuropraxia (n=1), stiffness (n=1), and cement extrusion (n=1).
No recurrences were noted.

Conclusion: All three techniques yielded excellent functional outcomes. Calcium phosphate composite grafting
demonstrated the best recovery and lowest complication rates, particularly favourable in younger patients. The
sandwich technique remains valuable for cases with compromised subchondral support.

Keywords: Elbow Tumours, bone graft, PMMA cement, calcium phosphate, sandwich technique, MEPS,
Quick-DASH.
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Introduction

Benign osseous Tumours around the elbow, though cell Tumour (GCT) [1], chondroblastoma [2],
less common than those in the knee or shoulder, fibrous dysplasia [3], and aneurysmal bone cysts
can significantly impact joint function due to their [4].

epiphyseal location. Common lesions include giant
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Figure 1: Pre-operative plain radiograph of the elbow-AP showing distal humeralTytic lesion and (b)
Lateral radiograph showing breach in anterior cortex (arrow).

Extended curettage is the standard treatment, but
post-curettage reconstruction varies depending on
bone loss, subchondral integrity, and patient age
[5]. Traditional reconstruction using autologous
cancellous bone grafts works well for stable
cavities but is insufficient in defects with thin or
deficient subchondral bone [6].

Two alternative techniques are:

e PMMA-based sandwich technique,
providing immediate mechanical support and
Tumouricidal thermal effect [6].

o Calcium phosphate composite
reconstruction, offering biological integration
and  osteoconductivity =~ with  minimal
inflammatory response.

This study compares the outcomes of all three
methods in a prospective cohort.

Materials and Methods

Study Design and Population: A prospective
observational study was conducted between
January 2021 and June 2023 at Krishna Mohan
Medical College & Hospital, Mathura.

Inclusion criteria

o Age>18years

o Histologically confirmed benign elbow
Tumour

e Minimum follow-up of 12 months

Exclusion criteria

e Malignant Tumours
o Inflammatory arthritis
e  Previous elbow surgeries.

Surgical Techniques

All patients underwent extended curettage under
regional or general anesthesia through an approach
tailored to the tumor’s location. Curettage was
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performed using standard instruments and a high-
speed burr to ensure thorough removal of tumor
tissue.

Reconstruction Methods by Group:

e Group A (n = 13): The post-curettage cavity
was filled with autologous cancellous bone
graft harvested from the iliac crest. This
method was used for cases with preserved
subchondral and cortical structure.

e Group B (n = 12): For cases with thin
subchondral bone, reconstruction involved a
layer of bone graft near the joint surface,
separated by Gelfoam, and filled proximally
with PMMA cement—commonly referred to
as the sandwich technique [6].

e Group C (n = 7): Patients with moderate bone
loss and preserved joint line received
autologous bone graft combined with
injectable  calcium  phosphate  cement,
providing  biological  integration  and
mechanical support [8].

Internal fixation using plates, screws, or K-wires
was applied selectively based on cortical stability.
Postoperatively, all patients received a short
duration of immobilization with splintage, followed
by guided physiotherapy for functional recovery.

Outcome Assessment

e Primary Outcome: Functional recovery
assessed using the Mayo Elbow Performance
Score (MEPS).

e Secondary Outcome: Disability level
evaluated through the Quick Disabilities of the
Arm, Shoulder, and Hand (Quick-DASH)
score.

All patients were followed up clinically and
radiologically at 6 weeks, 3 months, 6 months, and
18 months to monitor function, integration, and
complications.
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Figure 2: Postoperative radiograph at 6 months showing well-integrated graft with maintained joint
architecture.

Results

In this prospective study of 32 patients with benign
elbow Tumours, the most common pathology was
giant cell Tumour (62.5%), followed by
chondroblastoma (21.8%), fibrous dysplasia
(9.4%), and aneurysmal bone cyst (6.3%).

Patients were treated with one of three
reconstruction techniques following extended
curettage: bone grafting alone (n=13), PMMA-
based sandwich technique (n=12), or bone grafting
with calcium phosphate composite (n=7).

All three groups demonstrated significant
functional improvement.

The mean MEPS scores increased from:

e 48.7 to 82.6 in the bone graft group
e 49.9 to 88.4 in the sandwich group
e 50.2t090.1 in the calcium phosphate group

The Quick-DASH score improved from a
preoperative mean of 54.6 to a postoperative mean
of 16.2 across all patients, indicating reduced
disability. Five minor complications were
observed: two superficial infections, one transient
neuropraxia, one mild elbow stiffness, and one case
of asymptomatic cement extrusion. No Tumour
recurrences or reoperations were recorded during
the 18-month follow-up.

These findings suggest that all three reconstruction
techniques are effective, with calcium phosphate
composite reconstruction offering the most
favorable outcomes, particularly in younger
patients with intact subchondral bone.

1.1: Patient Demographics and Tumour
Distribution

o Total patients: 32 (21 males, 11 females)
e Mean age: 33.8 £ 6.2 years

Table 1: Types of Tumours

Tumour Type Count Percentage

Giant Cell Tumour 20 62.5%

Chondroblastoma 7 21.9%

Fibrous Dysplasia 3 9.4%

Aneurysmal Bone Cyst 2 6.2%
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Figure 3: Pie chart showing the distribution of tumour types among study patients

1.2: MEPS and Functional Outcomes

Table 2: MEPS and Functional outcomes

Group Pre-op MEPS Post-op MEPS
Bone Grafting Alone 48.7 82.6
PMMA Sandwich 49.9 88.4
Ca-Phosphate Composite 50.2 90.1

Pre-op vs Post-op MEPS Scores

Stage
s Pre-op MEPS
W Post-op MEPS

80

o
o

MEPS Score

»
o

20

gone Grafting Alone PMMA Sandwich Calcium phosphate

Group
Figure 4: Bar chart — MEPS Pre vs Post-op Scores

1.3: Quick-DASH Scores

e Pre-op: 54.6 £ 6.8
e Post-op: 16.2+£5.7
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Figure 5: Bar chart — Quick-DASH Score Improvement

1.4: Complications

Table 3: Complications

Complication Count Remarks

Wound Infection 2 Resolved with antibiotics
Elbow Stiffness 1 Resolved with physiotherapy
Transient Neuropraxia 1 Full recovery in 6 weeks
Cement Extrusion 1 No symptoms or revision

No recurrence, no graft resorption, and no
secondary procedures were required in any patient
during follow-up.

Discussion

The management of benign elbow Tumours
remains a complex challenge due to their close
proximity to the articular surface and the necessity
to maintain joint mobility. Lesions such as giant
cell Tumours (GCTs), chondroblastomas, and
aneurysmal bone cysts, although histologically
benign, often display aggressive behavior, leading
to local cortical destruction and subchondral
compromise [1]. In this prospective study, we
evaluated three commonly employed reconstruction
techniques post-curettage and assessed their
efficacy in restoring elbow function.

Our results confirmed that all three reconstruction
modalities—autologous bone grafting alone,
PMMA-based sandwich technique, and calcium
phosphate composite grafting—yielded statistically
significant improvement in MEPS and Quick-
DASH scores across the board. Among these,
calcium phosphate composite reconstruction
demonstrated the most favorable functional
outcomes, especially in younger patients with intact
joint surfaces. Giant cell Tumours were the most
frequently encountered lesions in our series,
consistent with the findings of Motamedi et al.,
who noted that GCTs are among the most common
benign bone Tumours with a predilection for
epiphyseal regions [1]. These lesions often extend
into  subchondral bone, necessitating a
reconstruction  strategy that provides both
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biological and mechanical support. Autologous
bone grafting alone has long been the gold standard
for treating benign Tumours with limited cortical
involvement. It offers excellent osteoconductivity
and minimal immunologic response.

However, it lacks immediate mechanical strength
and carries the risk of graft resorption, especially
when used to reconstruct large cavities or when
subchondral integrity is compromised [2]. In our
study, this technique produced good to excellent
outcomes in carefully selected cases with preserved
cortical shell and subchondral bone, in line with the
findings of Puthoor et al.,, who reported high
success rates using curettage and grafting in similar
Tumour profiles [11].

The PMMA-based sandwich technique, as
originally described by Campanacci et al. and later
refined by Saiz et al., is particularly effective in
cases with subarticular defects or thin residual
bone. The polymethylmethacrylate (PMMA)
cement not only offers immediate structural
reinforcement but also exerts a thermal cytotoxic
effect on any residual Tumour cells, thereby
reducing recurrence risk.

In our study, this group showed excellent MEPS
scores (mean 88.4) with minimal complications.
However, potential drawbacks include cement
extrusion, thermal necrosis of adjacent cartilage,
and long-term joint degeneration [6]. We observed
one case of asymptomatic cement extrusion that did
not require revision. Calcium  phosphate
composites, a relatively newer alternative, were
associated with the best functional results in our
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cohort (mean MEPS 90.1). These biomaterials offer
superior biocompatibility, osteoconduction, and a
gradual resorption pattern that closely mimics
natural bone remodelling [8]. Their injectable form
allows for precise filling of defects, making them
ideal for younger patients with active bone turnover
and good healing potential. Gitelis and Brebach
reported  successful outcomes using these
composites in benign Tumours of long bones,
highlighting their low complication rates and
excellent integration [8]. Saikia et al. also
emphasized their effectiveness in epiphyseal
lesions, particularly where the preservation of joint
congruity is paramount [12].

The functional gains in our calcium phosphate
group were also reflected in Quick-DASH scores,
which showed the greatest postoperative reduction
in disability. Importantly, none of the patients in
this group experienced infection, extrusion, or joint
stiffness. These findings align with prior literature
that supports the use of bioactive substitutes in
skeletally immature or high-demand patients [7].

From a complication standpoint, all three groups
showed minimal adverse outcomes. The sandwich
group had a slightly higher risk of mechanical
complications (e.g., cement extrusion), while the
bone graft group faced mild stiffness in one case.
Neuropraxia was noted only once and resolved
spontaneously. These rates are comparable to those
reported by Mik et al. and De Silva et al., who
analyzed postoperative recovery patterns in benign
Tumour reconstruction cases [9,10].

In terms of recurrence, our study recorded no
recurrences across all three groups during the 18-
month follow-up. This is likely attributable to
meticulous curettage and appropriate selection of
reconstruction technique based on subchondral
status, as emphasized by He et al. in their
prognostic analysis of GCT recurrence [7].

Conclusion

All three reconstruction methods—bone grafting
alone, PMMA-based sandwich technique, and
calcium phosphate composite reconstruction—
achieved excellent postoperative outcomes. The
calcium phosphate group demonstrated the best
MEPS and Quick-DASH improvements and
minimal complications. Technique selection should
be individualized based on age, lesion size, and
subchondral status.

Recommendations for Future Studies: Future
research should focus on larger, multicenter studies
to validate these findings across diverse
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populations.  Randomized  controlled  trials
comparing the three reconstruction techniques
would help eliminate selection bias and strengthen
clinical evidence.

Long-term follow-up beyond 18 months is essential
to evaluate recurrence rates, graft remodeling, and
joint integrity, particularly in the PMMA group.
Incorporating additional patient-reported outcome
measures (PROMs) and advanced imaging can
provide more comprehensive insights.

Finally, cost-effectiveness analyses and exploration
of biologic and tissue-engineered materials may
guide more personalized and sustainable treatment
strategies.
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