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Conclusion: Percutaneous core needle biopsy of solid skeletal lesions is a cheap, less

invasive, reliable, accurate, and cost-effective invasive procedure for histological
diagnosis of skeletal lesions with the least complication rate. It should be considered as a
first-line invasive diagnostic modality for the workup and management of skeletal lesions.
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Introduction

A preliminary diagnosis of a lesion involving the skeletal system can be made from clinical assessment and a complete radiological
work-up. However, for management of such lesions, a histological diagnosis is required in view of clinico-radiological mimicry
shown by different pathological entities [1]. Conventionally, obtaining a tissue specimen from the skeletal lesion by open
techniques is considered as a gold standard for tissue diagnosis, with a diagnostic accuracy of around 98%, but is plagued with
complications like bleeding, contamination of the wound with tumor cells, a pathological fracture, and wound infection. In

addition, it needs to be performed under general or regional anesthesia, which requires hospital stay admissions, thus adding to
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the financial burdens [2, 3].

Fine needle aspiration cytology (FNAC) has gained popularity in evaluation of soft tissue and visceral lesions, but its role in
osseous lesions is limited due to limited experience, inadequate samples retrieved, difficulty in sampling sclerotic, fibrous and
intramedullary lesions, difficulty in sub-typing the bone tumors, and loss of tissue architecture [4]. These limitations have been
overcome by a percutaneous technique of obtaining a core of pathological tissue using a core biopsy needle. This has the advantage
of being minimally invasive, can be done under local anesthesia as an outpatient procedure, preserves the tissue architecture, and

also helps in sub-typing and grading the malignant lesions [5].
This study was conducted to evaluate the diagnostic accuracy of core needle biopsy in different osseous lesions at our institute.

Materials and Methods

This retrospective monocentric study was conducted in one of the units of an orthopedic referral institute over a period of two
years, from June 2021 to May 2023. Percutaneous core needle biopsies (PCNB) of all the skeletal lesions, where the final diag nosis
was confirmed by histopathology of open biopsy, excised specimen, curetted material, or amputated extremity, were included in
this study. Those cases where the diagnosis was established by history, clinical follow-up, and supporting investigations were also
included. For example, a patient with a history of primary malignancy elsewhere and core biopsy of the skeletal lesion showing
metastasis of the same to the bone; a patient with core biopsy showing features of multiple myeloma and serum electrophoresis
confirming it with presence of M band or bone marrow biopsy; and similarly, a case of aneurysmal bone cyst diagnosed on
histopathology showing clinical and radiological healing with repeated intra-lesional sclerotherapy. Biopsies where insufficient
material was obtained for pathological diagnosis were excluded from the study. Cases associated with radiological treatment or

cases that had previous biopsy were also excluded.

The case sheets of the patients that underwent PCNB were assessed for clinical details, investigations, radiological work-up details,
location of the lesion, assistance mode for PCNB (fluoroscopy / CT guided), nature of the lesion (cystic or solid), type of material
obtained (wall scrapings / solid core), nature of the contents on aspiration of cystic lesions (blood / serous), pathologist’s
histopathological impression, complications, definitive treatment modality of the lesion, and histopathology report of the specimen

obtained on definitive surgical treatment.

All the core biopsies were performed by a single experienced orthopedic surgeon. In the majority of the cases, biopsy was taken
under local anesthesia, with regional and general anesthesia reserved for uncooperative patients and deep-seated lesions.
Fluoroscopy was used to guide the surgeon for taking the core biopsy; however, for deep-seated, difficult lesions or small lesions
which could not be picked up on fluoroscopy, a CT-guided biopsy was the preferred approach. All the core biopsies were taken
using a Jamshidi bone biopsy needle with a size of 11 or 13 gauge, depending on the size of the bone involved. Before proceeding
with the PCNB, an appropriate approach to the lesion was discussed so that the biopsy tract could be resected in future surgery to

prevent recurrence along the biopsy tract.

A small stab incision was made in the skin at the selected site. The biopsy needle, along with its trocar inside, was advanced
through the stab incision under fluoroscopic or CT guidance. A puncture was made in the bone overlying the intraosseous lesion
by sustained clockwise and counter-clockwise motion until the trocar pierced the bone. The trocar was removed and the needle
was progressed into the lesion, taking a core of tissue from the lesion. The needle was removed and the core biopsy specimen was

retrieved using a stiletto (Figure 1). The procedure was repeated in a different direction inside the lesion through the same tract,
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and a minimum of three core biopsy samples were obtained.

In cases of cystic lesions, where no tissue specimen could be obtained, scrapings were acquired from the wall of the lesion with
suction pressure using a 20 ml syringe attached to the needle. Besides scrapings, small core biopsies were acquired from the wall
of these cystic lesions. In cases where thick cortical bone could not be pierced with the needle, an appropriately sized K-wire
mounted on a mechanized drill was used to pierce the bone to make an entry point for the biopsy needle. The core biopsy specimen

or scrapings were fixed in 10% formalin and sent to the pathologist for histopathology.

Core biopsy results were categorized as diagnostic or non-diagnostic based on pathological and/or clinical follow-up data. A
biopsy was read as diagnostic if a definitive pathological diagnosis was determined, or the result was clinically useful and no
subsequent tissue sample was required for confirmation [Figure 2], [Figure 3], and [Figure 4]. The diagnostic yield of the PCNB
was calculated by dividing the number of diagnostic biopsies by the total number of core biopsies. Complications like iatrogenic

fracture, neurovascular injury, infection, local hematoma, or seroma after the procedure were also recorded.

Over a period of two years, 86 core needle biopsies were performed in our orthopedic unit, out of which only 53 met the selection
criteria. In the remaining 33 cases, an appropriate tissue sample could not be obtained, or a final diagnosis could not be established

in view of loss to follow-up or referral to higher centers, and hence were excluded from this study.

Figure 1: A. Radiograph and an MRI showing lesion in the proximal femoral diaphysis. B. Two core needle biopsy samples

acquired from the lesion.

Figure 2: A. Basicervical pathological fracture. B. Image guided core needle biopsy. C. Core biopsy samples. D.
Histopathology of core specimen (fibrous dysplasia). E. Intra-operative curettage specimen. F. Bone grafting of lesion and

fixation with dynamic hip screw. G. Histopathology of curetted material (fibrous dysplasia).
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Figure 3: A. Aggressive lytic lesion of proximal tibia. B. Image guided core needle biopsy. C. Histopathology of core needle
biopsy showing features of giant cell tumor. D. Histopathology after above knee amputation confirming the diagnosis of

giant cell tumor of bone

Figure 4: A. Radiograph showing lytic expansile lesion of lateral end clavicle. B. CT and MRI imaging showing a cystic
fluid filled expansile lesion. C. Histopathology of wall scrapings obtained by core biopsy needle showing features of

aneurysmal bone cyst. D.

Results

A total of 53 cases of PCNBs were included in this study. The mean age of the patients was 27.80 (SD = 18.65) years, with the

youngest patient 17 months of age and the oldest 65 years of age. There were 24 male patients and 29 female patients. Leg bones
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(tibia and fibula) were the most common site of skeletal lesions (16 patients), followed by the femur (15 patients). The distribution

of the lesions is tabulated below [Table 1].

Table 1: Distribution of skeletal lesions.

Site of lesion Number of patients | Percentage
Long bones of leg 16 30.19 %
(Tibia and fibula)

Femur 15 28.30 %
Hand 5 9.43 %
Foot 4 7.55 %
Humerus 4 7.55%
Spine 3 5.66 %
Forearm bones 3 5.66 %
(radius and ulna)

Pelvis 2 3.77%
Clavicle 1 1.87 %
Total 53 100 %

Local anesthesia was used in 47 (88.68%) biopsies, whereas general anesthesia or regional anesthesia was required in the
remaining. Core biopsy was carried out under fluoroscopic guidance in 48 lesions, and a CT-guided biopsy was obtained in only

five patients.

The core biopsy histopathology was concordant with the final open biopsy or with the clinical outcome in 39 cases, making a
diagnostic yield of 73.58% [Table 2]. Of the 14 biopsies that were non-diagnostic, 9 lesions were cystic in nature, and the
remaining five were solid with a soft tissue component. Among the non-diagnostic cystic lesion biopsies, 5 turned out to be
aneurysmal bone cysts (ABCs), 2 were simple bone cysts (SBCs), and 2 were cases of chronic osteomyelitis. In non-diagnostic
solid lesion biopsies, two cases were later diagnosed as fibrous dysplasia, and one case each of enchondroma, intraosseous lipoma,
and adamantinoma. In thirteen non-diagnostic biopsies, the histopathology report was descriptive but inconclusive, and one biopsy
that was diagnosed as a case of giant cell tumor was later diagnosed as ABC on intraoperative finding and final histopathology

report of the curated material.

Table 2: Skeletal lesion pathology at final follow up and diagnostic accuracy of initial PCNB

Pathology No. of cases | No. of Diagnostic PCNBs | Diagnostic yield
Giant Cell Tumor 7 7 100 %
Fibrous Dysplasia 7 5 71.43 %
Aneurysmal Bone Cyst 7 2 28.57 %
Osteomyelitis 6 4 66.67 %
Enchondroma 4 3 75 %
Ewing’s Sarcoma 3 3 100 %
Skeletal Metastasis 3 3 100 %
Chondrosarcoma 2 2 100 %
Chondroblastoma 2 2 100 %
Non-ossifying Fibroma 2 2 100 %
Plasmacytoma 2 2 100 %
Simple Bone Cyst 2 0 0%
Osteosarcoma 2 2 100 %
Osteochondroma 1 1 100 %
Adamantinoma 1 0 0%
Intra-osseous Lipoma 1 0 0%
Fibrous Metaphyseal Defect | 1 1 100 %
Total 53 39 73.58 %
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Twelve lesions from the study were lytic and cystic in nature. The remaining 41 lesions were solid in the form of intraosseous
lesions or in the form of extra-osseous growths. Out of 12 cystic lesions, core biopsy was diagnostic in only three cases, making
a diagnostic yield of 25% only. The lesions with non-diagnostic biopsy included six SBCs, two SBCs, and one case of
osteomyelitis. The diagnostic yield in solid lesions was 87.80%, with 36 lesions out of 41 having a concordance of PCNB and
final histopathology. The non-diagnostic CNB among solid lesions included two cases of fibrous dysplasia and one case each of

enchondroma, adamantinoma, and intraosseous lipoma.

There was one case of local hematoma formation, which settled by itself in two weeks, and one case of superficial infection that
was managed with intravenous antibiotics. There was no case of iatrogenic fracture or any neurovascular injury during the

procedure.
Discussion

Though open biopsy of the skeletal lesions is still considered a gold standard, it is plagued with complications like contamination
with tumor cells, tumor, iatrogenic fracture, wound dehiscence, tumor fungation, and infection. Besides these complications, open
biopsy may need general or regional anesthesia and may also have financial implications. To overcome these, a minimally invasive
fine needle aspiration and core needle percutaneous biopsy (PCNB) of the skeletal lesions is a good alternative [2, 6]. Fine needle
aspiration biopsy, though minimally invasive, can only differentiate between benign and malignant nature of the lesion. Its role in
definitive tissue diagnosis of skeletal lesions is limited because of absent tissue architecture, which is an important feature for
histological diagnosis of these lesions [7]. To overcome this limitation, PCNB was introduced, which, besides being minimally
invasive, preserved the tissue architecture of the chunk of tissue obtained, allowing histological diagnosis, tumor grading, and
ancillary analysis. PCNB is also useful in obtaining an image-guided biopsy in deep-seated difficult lesions of the spine and pelvis,

where open biopsy is difficult and has a higher rate of complications [8, 9].

The diagnostic yield of biopsy of bone tumors is an important parameter that can influence their management. In the literature,
the diagnostic yield of open bone biopsy ranges from 91% to 96%, and for PCNB the range is 66% to 98% [10, 11]. Srisawat P et
al. (2014), in their comparative study of open incisional biopsy versus closed needle biopsy in musculoskeletal sarcomas, obtained
a diagnostic yield of 98.13% and 97.94%, respectively [6]. The success or the diagnostic yield of PCNB is dependent on multip le
factors like size of the lesion, site of the lesion, degree of sclerosis, presence of necrosis, histological nature of the lesion, and
number of core specimens taken. Lesions that are small and those seated deep at difficult sites may have difficulty in obtaining
the pathological tissue. Presence of sclerosis reduces the diagnostic yield due to the presence of reactive new bone and relatively

lower tumor cellularity. Similarly, necrotic tumor tissue specimens also hamper the histopathological diagnosis [12, 13, 14].

The diagnostic yield of 73.58% in our study is consistent with that of the international literature but was on the lower side when
compared to other studies (Table 3). On evaluation of our non-diagnostic biopsies, 64.29% of our non-diagnostic biopsy lesions
were cystic in nature. Overall, the diagnostic yield from a total of 14 cystic lesions from our study was only 20%. When these
cystic lesions were excluded, the diagnostic yield of the remaining solid lesions improved to 87.80%. The cystic lesions in our
study were either bone cysts or osteomyelitis. There is no study in the literature where diagnostic yield or accuracy of PCNB in
the bone cysts has been studied. Mohaidat ZM et al. (2019), in their study on 25 cases of aneurysmal bone cysts, had core needle
biopsy in seven patients and found it to be diagnostic in only two (28.57%) patients. In two patients, PCNB was inadequate, and
in the remaining three patients, the lesions were misdiagnosed as simple bone cyst, non-ossifying fibroma, and giant cell tumor
of the bone [22].
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Table 3: Review of literature showing diagnostic yield of different studies

Study (year) Study Type No. of Biopsies | Diagnostic Yield (%)
Sung KS (2009) [15] Retrospective 167 91.6 %
Omura MC (2011) [ Retrospective 219 78 %
Didolkar MM (2013) [!7 | Retrospective 423 67 %
Saleem H (2015) [18] Retrospective 50 82 %
Taupin T (2016) 19 Retrospective (diagnosis of osteosarcoma) | 73 93.2%
Govindan NO (2017) [29 | - 90 80 %
Suh CH (2019) (1 Meta-analysis (sclerotic bone lesions) 969 74 %
Khan 1 (2020) [21 Retrospective 100 91 %
CrennV (2021) 4 Retrospective 196 84.7 %
Present Study Retrospective 53 73.58 %

Besides cystic lesions, sclerotic skeletal lesions have a poor diagnostic yield as compared to pure lytic lesions. Suh CH et al.
(2019), in their meta-analysis of core needle biopsy of 969 sclerotic skeletal lesions, found a diagnostic yield of 74% [11]. Li Y
etal. (2014), in their study of CT-guided PCNB on 155 patients with bone lesions, had a diagnostic yield of 89.9% for lytic lesions
and only 48.5% for sclerotic bone lesions [23]. This poor yield has been explained on the basis of low tumor cellularity because

of masking of the pathological tissue by reactive sclerosis [14].

Complications are part of every procedure, and the same holds true for PCNB. In the literature, the complication rate of PCNB is
less than 5%, which is negligible as compared to 16% associated with open bone biopsy. Clinically significant complication rate
in PCNB is less than 1%, and procedure-related mortality does not exceed 0.05% [5, 24, 25]. Various complications that have
been reported by the authors in the literature include hematoma formation, an iatrogenic pathological fracture, infection, neural
injury, organ damage, or biopsy needle breakage [25, 26]. We only had two (3.78%) minor complications in the form of local

hematoma and superficial infection in this study, which settled without any intervention.
Conclusion

Image-guided percutaneous core needle biopsy is an easy, safe, cost-effective, reliable, and accurate procedure for tissue diagnosis
of skeletal lesions with a very low complication rate, which makes it a first-line invasive diagnostic modality in bone lesions.
Though diagnostic yield in cystic lesions like simple bone cysts, aneurysmal bone cysts, and osteomyelitis is low, in solid bone
lesions it is as good as open biopsy. Moreover, if core needle biopsy is non-diagnostic, the option of repeat needle biopsy or an

open biopsy is still reserved.
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