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Background-Extended curettage remains the treatment of choice for most of benign bony
lesions. Defect after curettage can be filled with autograft , allograft or bone substitutes.
We hereby retrospectively analyzed functional outcome of bony lytic lesion in which bone
substitutes were used.

Material and methods- 34 patients of benign bony lytic lesions limited to extremities were
treated by extended curettage and finally defect was filled with f-Tricalcium phosphate (8-
TCP). Patients were evaluated clinic-radiologically at regular intervals. Graft uptake was
assessed using Irwin method while final functional outcome was assessed using
Musculoskeletal Tumor Society Rating Scale (MSTS) Score.

Results- Mean age was 26+6.5 years ranging from 5-62 years. . Aneurysmal bone cyst was
found to be the most common diagnosis (n=14, 41.2%) followed by Giant cell tumor
(n=10, 29.4%). Femur was most commonly affected bone (n=8, 23.5%) followed by radius
(n=6, 17.6%). 76.5% patients achieved Irwin Grade III. Mean healing time was 10.24+2.2
weeks. The overall average Musculoskeletal Tumor Society (MSTS) score was 26.8 (range
23-30).

Conclusion- Bone substitutes remains a good choice in filling defect after curettage for
benign lytic bony lesions specially in children and elderly patients in whom harvesting of
autograft is not feasible.

Copyright©2020 Umesh Yadav et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Traditionally, the autogenous bone graft has been the gold
standard for all grafting procedures. Limited supply and

Benign bony lesions are common entity seen in orthopaedics
varying widely in clinical presentation and functional outcome.
Some Benign lytic lesions of bone may be asymptomatic like
non-ossifying fibroma, simple bone cyst, enchondroma, bone
infarcts or occasionally they may present with mild pain and
swelling.Further there are certain locally aggressive lesions
like giant cell tumor, chondroblastoma, chondromyxoid
fibroma, aneurysmal bone cysts and osteoblastomas.'

Extended curettage remains the standard treatment for most of
benign lesions which includes the use of adjuvants, such as
liquid nitrogen, phenol, high speed burr, polymethyl
methacrylate, or thermal cautery to extend destruction of
tumor cells. The defect after curettage can be filled with
autologous bone graft, allografts and bone substitutes.”

*Corresponding author: Umesh Yadav
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HARYANA

substantial donor site morbidity, however, make this option
less desirable™

Allografts are also indicated in the elderly patients who are
poor operative risks and patients from whom not enough
acceptable autogenous bone is available. However they are
associated with the transmission of infectious agents,
particularly transmission of HIV and Hepatitis C, a concern
virtually  eliminated  through tissue-processing and
sterilization.”®

Bone graft substitutes composed of calcium sulfate (CaSO4) or
calcium phosphate (CaPO4) are reasonable alternatives
because they are biodegradable. Other more recently
introduced graft materials include B-tricalcium phosphate (-
TCP), and hydroxyapatite. Various studies have compared the
efficacy of one group with the other.



Functional Outcome of Bone Substitutes for Filling Defects After Extended Curettage in Benign Lytic Bone Lesions- A

Retrospective Analysis of 34 Patients

This retrospective study was designed to compare the healing
and functional outcome using bone substitutes for defects after
curettage in benign lytic bone lesions.

MATERIAL AND METHODS

This retrospective observational study included 34 patients of
benign lytic bone lesions treated with extended curettage and
cavity filled with bone substitutes during last 5 years.

Clinico-radiologically and histopathologically diagnosed
benign tumors in extremities which were confined within the
bone with 2/3rd intact circumferential cortex and amenable to
curettage were included in the study. The malignant tumor and
those benign lesions with extensive soft tissue infiltration on
MRI and not amenable to curettage requiring excision were
excluded from the study.

All patients underwent routine investigations including plain
X-ray in two views i.e. anteroposterior and lateral views.
Computerized Tomography (CT) Scan, and/or Magnetic
Resonance Imaging (MRI) were done for the local extent of
the lesions. A preoperative biopsy confirmed the diagnosis in
all the cases. The volume calculation for cystic lesions was
done as follows, where A = width, B = depth, and C = height.
The most appropriate formula was used in each case
depending on the radiological shape of the defect. For cylinder
defect = ABC x 0.785, ie., (m x A/2 x B/2 xC) and for
spherical defect = ABC x 0.52, i.e., (4/3x m xA/2 x B/2 %
C/Z).”’lz

A large cortical window was made in the cavity to have a good
exposure and to prevent leaving the tumor cells around the
corner, and under the overhanging shelves. Extended curettage
was done using the sharp curettes and high-speed burr. At the
end of curettage, a pulsatile jet lavage system was used to
wash any residual tumor cell. B-Tricalcium phosphate (3-TCP)
was used as bone substitute in all cases. The graft substitutes
were mixed with patient’s blood on the table and the cavity
was snuggly packed with grafts.

Patients were evaluated clinically and radiologically at 6
weeks, 3 months, 6 months and 12 months interval thereafter.
Functional assessment was done as per Musculoskeletal
Tumor Society Rating Scale (MSTS) Score " while
radiographic assessment of graft uptake was done as per Irwin
grading (Table 1)'"*. The average time of bone healing in upper
limb was judged by allowing routine activities (driving car and
bike, combing hairs, lifting books and food plates etc) where
as in lower limb, by allowing full weight bearing.

Table 1 Irwin Grading for Radiological Assessment of
Graft Uptake.

Stage I Obvious margin
Stage II Hazy margin
Stage 111 Obvious incorporation

RESULTS
Table 2 Result of the Study

Parameter Value (n=34)
Mean Age 26+6.5 years
Mean tumor volume 28.42 cm®
Sex
Male 23 (67.6%)
Female 11 (32.4%)

Histopathological Diagnosis

Aneurysmal Bone cyst 14 (41.2%)

Giant cell tumor 10 (29.4%)
Simple Bone cyst 6 (17.6%)
Enchondroma 2 (5.9%)
Chondroblastoma 1(2.9%)
Chondromyxoid fibroma 1(2.9%)
Site-
Femur 8 (23.5%)
Tibia 5 (14.7%)
Ulna 2 (5.9%)
Radius 6 (17.6%)
Humerus 5 (14.7%)
Fibula 4 (11.8%)
Metacarpal 2 (5.9%)
Phalanx 1(2.9%)
Talus 1(2.9%)
Graft Uptake as per Irwin Grading-
Grade III 26 (76.5%)
Grade I1 o
Grade | 7(20.6%)
1(2.9%)
Healing time (In weeks) 10.2+£2.2
Post op complications-
Serous Discharge 9 (26.5%)
Infection 2 (5.9%)
Recurrence 1(2.9%)
Mean MSTS Score 26.8

As seen in table 2, mean age was 26+6.5 years ranging from 5-
62 years with peak incidence in second and third decade.
There was male preponderance over the female patients with
ratio of 2:1. Aneurysmal bone cyst was found to be the most
common diagnosis (n=14, 41.2%) followed by Giant cell
tumor (n=10, 29.4%). Six cases were of Simple bone cyst
(17.6%) while 2 cases were of enchondroma and one case each
of chondroblastoma and chondromyxoid fibroma.

Femur was most commonly affected bone (n=8, 23.5%)
followed by radius (n=6, 17.6%). Humerus and tibia were
involved 5 cases each (14.7% each). Fibula involvement was
seen in 4 cases (11.8%) while ulna and metacarpals were
involved in 2 cases (5.9%). One case each was localized to
phalanx and talus. Mean tumor volume was 28.42 cm’.

Among 34 patients,26 patients (76.5%) achieved Irwin grade
III while 7 patients (20.6%) radiological grade II was
achieved. Mean healing time was found to be 10.2+2.2 weeks
ranging from 8 to 14 weeks,.

Serous discharge was seen in 9 patients (26.5%) which was
non purulent and resolved spontaneously in 14-21 days. 2
patients developed infection out of which infection in one case
settled with change in antibiotics. Infection in other patient
settled with removal of infected bone substitutes and insertion
of vancomycin beads. Recurrence was seen in one patient
(2.9%) for which resection and reconstruction with arthrodesis
was done. No neurovascular deficit or fracture seen in any of
the patients. The overall average Musculoskeletal Tumor
Society (MSTS) score was 26.8 (range 23—-30). Few examples
of X-ray of a child showing lytic lesion (Bone cyst) in
proximal femur; (a) treated with curettage, filling with B-
tricalcium phosphate bone substitutes and prophylactic internal
fixation with rush rod; (b) and the lesion healed well; (¢) and
the rod was removed after complete healing.
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a ) X-ray of a patient of giant cell tumour of distal tibia; b

treated with curettage, filling with B-tricalcium phosphate bone
substitutes; ¢) Follow up showing healed lesion.

DISCUSSION

The ideal bone-graft substitute should be biocompatible,
bioresorbable, osteoconductive, osteoinductive, structurally
similar to bone, easy to use and cost-effective. Within these
parameters a growing number of bone alternatives are
commercially available for orthopaedic applications. They
may serve as a matrix for bone regeneration and can be
apposed to the surface of the bone or fill a defect or bone gap.
The main types include hydroxyapatite, calcium sulfate,
calcium phosphate, calcium carbonate, B-tricalcium phosphate,
and others.

Defect after extended curettage can be filled with autograft ,
allograft or bone substitutes. Fresh autogenous cancellous
possess all the essential properties, osteogenesis,
osteoinduction and osteoconduction but have disadvantage of
additional scar and prolongation of surgery time and residual
pain and cosmetic deformity. Problem arises in children and
elderly patients where harvesting autograft is not feasible.
Allograft and bone substitutes remains an option in these
extreme of ages. Allograft processing is time consuming and
requires strict sterilization methods, still they are associated
with risk of transmission of Hepatitis C and HIV.'>'®

One of the major advantages of bone graft substitute is their
unlimited availability, the reduction in operating time and
blood loss, and the exclusion of donor site morbidity but in a
developing country like India cost remains a big limiting factor
in their usage especially in large cavities where a large amount
of bone substitutes is required. Table 3 compares the literature
of bone substitutes with complications encountered.

Table 3 Literature review of Bone substitutes (BS)

Author Year  BS used Cases Fracture Infection Cellulitis Rate (%)
Takeuchi et Calcium
al 2018 Phosphate 26 1 1 0 7.69
Sakamoto et Calcium
al.'® 2017 Phosphate 4 0 0 0 0
Rosario et Calcium
al’ 2017 Phosphate 12 0 0 0 0
. o Calcium
Guida et al.™ 2016 Phosphate 116 0 0 3 2.59
Reppenhager Calcium
ot aP’! 2012 Phosphate 51 0 0 1 5.88
Kelly and Calcium
Wilkins ez 2004 15 1 1 1 20
Sulfate

alZZ

Calcium

2016 Sulfater gy 1 1 0 6.06
tricalcium

phosphate
Calcium

Present study 2020 Phosphate 34 0 2 0 8.8

Nakamura et
23

As seen in table 3, complication rate varies from study to study
and also from graft to graft. Though studies with small groups
had less complications than groups with large number of
patients. Complication rates varies from nil to up to as high as
20%. Serous discharge which we described as complication in
table 2, was encountered in almost all studies but not
mentioned as complication as it resolved spontaneously
without any intervention. So our results are in consistent with
the previous studies.

Hence we can say that, for small cavities, bone substitutes are
excellent option to fill the defect. However in large cavities,
considering the cost effectiveness, they can be used in
combination with allograft/autograft.

CONCLUSION

In our study, we conclude that bone substitute is an effective
option to fill the defect after extended curettage especially in
children and old age population. Although there remains a
debate over filling the defect in children as they have excellent
healing and osteogenic potential but literature also suggests
that, if affordability is not an concern, bone substitutes can act
as excellent defect filler.
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