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Abstract:

Background: Fine needle aspiration cytology

(FNAC) of radiologically detected vertebral and

paravertebral lesions is now used extensively for

diagnosis and further patient management. FNAC

is a simple diagnostic tool for the initial evaluation

of various deep-seated pathological lesions. Aim

of the Study: The aim of this study is to assess

the role of CT- guided FNA in the diagnosis of

vertebral and paravertebral lesions. Methodology

and materials: This experimental observational

study was carried at Bangabandhu Sheikh Mujib

Medical University Hospital (BSMMU) over a

period of two years from 2017-2019. A total of 106

cases radiologically confirmed as spinal lesion and

underwent CT-guided FNA were included in the

study. All specimens were sent for cytological

examination and reports were documented.

Results: 09(8.4%) cases were suppurative

inflammatory lesion, 39(36.7%) cases of Pott’s

spine, 40(37.7%) cases were metastatic lesion,

01(0.9%) case was giant cell carcinoma (GCT),

other 01(0.9%) case was of benign mesenchymal

lesion and 16 (15.1%) cases were unsatisfactory /

inadequate for diagnosis. Conclusion: CT-guided

FNA is a minimally invasive safe, fast and effective

procedure for the evaluation of vertebral and

paravertebral lesions and is also helpful in

treatment planning therapy. No major procedure-

related complication was seen in any of the

patients. Pain at the procedural site was the only

complain in a few patients.
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Introduction:

Vertebral column pathology includes osseous
vertebra, intervertebral disc and paraspinal soft
tissue lesion. The vertebral column is a common
site of occurrence of diversity of pathology ranging
from benign to malignant lesion.1 The vertebra is
considered the most common site for metastases
and among inflammatory lesions, extra pulmonary
tuberculosis is common and occasionally primary
bone tumor.2 The breast, kidney, prostate, liver,
thyroid, gastro intestinal tract, salivary gland are
common primary sites for vertebral metastasis.3

Imaging modalities such as CT scan and MRI
provide accurate delineation and depiction of the
site, size, extent of spinal lesions and para-spinal
involvement.3 Imaging analysis of vertebral
lesions by CT or MRI alone can be sometimes
difficult to reach down to a definitive diagnosis.
Moreover, it is not always possible to provide an
etiological diagnosis in all cases. Patient
management depends on the final definitive
diagnosis. Although histological diagnosis is the
gold standard obtained from biopsy of the lesion,
open surgery is required to obtain tissue biopsy.
There are several risks associated with the open
biopsy that includes nerve injury, vascular injury,
increased chance of infection, financial cost and
more stay time in hospital. Percutaneous fine-
needle aspiration (FNA) has been shown to be a
useful procedure in any pathology, since it allows
a tissue diagnosis and generally omit the need for
an invasive or open surgical biopsy, with its
associated risks and higher costs.4 FNA obtained
from suspected metastatic lesion help in
identifying the nature and probably the site of
primary tumor. The vertebral lesion in the known
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malignancy does not always indicate the
metastatic lesion.1 It also helps in establishing
initial diagnosis of malignancy and search for
primary malignancy in case of occult metastasis.
Radiologically diagnosed as a case of inflammatory
lesion doesn’t provide us the information about
the causative agent. Cytological material obtained
from FNA allows rapid identification of organism
and helps start treatment early.5 Further
histochemical and immunomarker studies can also
be carried out with aspirated materials which will
enhance the cytological diagnosis.6 With the
advancement in CT technology and cytological
technique, percutaneous aspiration cytology has
picked up speed than core biopsy.1 The advantages
of the image guided FNAC are: minimally
invasive, less expensive, more precise, outdoor
procedure, minimal complication, procedural short
time and can be repeated if needed. However, in
difficult cases where FNAC is not possible or
FNAC result is not conclusive, invasive biopsy is
required to reach differential diagnosis.7 Invasive
biopsy can be done either by CT guided using bone
marrow biopsy needle or open biopsy. Adapon et
al8 used CT guidance for spinal percutaneous
closed needle biopsy and reported its safety and
accuracy.

Methodology and materials:

This observational study was carried out in the
Department of Radiology and Imaging, BSMMU
over the period of two years from 2017-2019.
Patients with a vertebral lesion diagnosed in
imaging modalities mainly on CT & MRI were
included in this study. Patient of both sexes and
all age groups which were eligible for CT-guided
FNA were enrolled in this study. Prior to
procedure detailed history, clinical examination,
blood profile, spine X-ray and CT scan were
obtained to see the eligibility of patients. FNA was
done if only all parameters were found normal.

Specimen collection technique:

A preliminary CT scan was obtained and
depending upon the size, site of lesion, appropriate
approach was chosen. Under aseptic condition and
local anesthesia, an appropriate size spinal needle
was chosen and advanced into the vertebral lesion.
Specimen retrieval was done by in and out motion
of needle tip within the lesion and with gentle
suction pressure. Once adequate specimens were

seen within the needle, suction was released and
both needle and syringe were removed. The
aspirated specimen was smeared on glass slide,
which were fixed in alcohol and send for cytological
evaluation. Post procedure CT scan was done to
look for bleeding or any injury. The patients were
observed for at least 3(Three) hrs after the
procedure, analgesics were used whenever
indicated and after that patient was send to ward
or home.

Results:

In this study, total of 106 cases were included. Out
of 106 cases 64(61%) were male and 42(39%) were
females (Table-I). The age of patients ranged
between 10 to 60 years. Maximum cases were in
between 3rd to 5th decades. Mean age in our study
was 37.4 SD±13.4 years (Table-II). The most
common presenting symptom was pain which was
seen in 106(100%) patients, followed by
radiculopathy and weakness which were seen in
72(67.9%) and 38(35.8%) patients respectively
(Table-III). The most common site of involvement
was dorsal spine 42(39.62%) followed by dorso-
lumbar spine 28 (26.42%). In our study isolated
involvement of cervical spine was not found.
Multiple vertebral involvement segments (more
than 3 vertebrae) involvement were seen in 42
patients. Lower dorsal vertebra involvement
shows overall slight preponderance (Table-IV).
FNAC was done under CT guidance and
cytological diagnosis were obtained in all 106
cases. It was observed that majority 48(45.2%)
patients had inflammatory lesion among which
09(8.4%) were suppurative inflammation and
39(36.7%) cases were tuberculosis. 40 cases were
metastasis out of which 36 patients having known
primary malignancy and 04 patients had unknown
primary. All metastatic lesion showed multiple
vertebral lesions. 10 of which showed lytic lesions,
11 showed blastic type of lesion and 19 shows
mixed (lytic & blastic) type of lesion on CT (Table-
V). FNAC obtained from them show metastatic
lesion on cytological examination in all 36 cases
of known primary with 100% accuracy. 04 (Four)
cases were of unknown primary diagnosed as
metastatic lesion in cytology. On follow-up with
04 patients, 02 patients were later diagnosed as a
case of carcinoma of colon and remaining 02
patients could not be traced out. One case was of
Giant cell carcinoma (GCT) on cytology which on
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CT showed expansile destructive lytic lesion in
D10 vertebra. One case was benign mesenchymal
lesion. 16(15.1%) cases were inconclusive or the
collected material was inadequate for diagnosis
(Table-6).

Table I

Gender Distribution

Gender Frequency Percentage

Male 64 60.4

Female 42 39.6

Total 106 100

Table II

Age Distribution

Age Group Frequency Percentage

10-20 Yrs 14 13.2

21-30 Yrs 21 19.8

31-40 Yrs 22 20.8

41-50 Yrs 26 24.5

51-60 Yrs 23 21.7

Base 106 100

Mean of Age 37.4 years

Std Deviation 13.4 years

Table III

Clinical Features

Symptoms No of Patients Percentage

Pain 106 100

Radiculopathy 72 67.9

Weakness 38 35.8

Table IV

Site Distribution

Site No of Patients Percentage

Dorsal 42 39.62

Dorso-lumbar 28 26.42

Dorso-Lumbo-Sacral 14 13.21

Lumbar 19 17.92

Sacral 03 2.83

Total 106 100

Table V

Metastatic lesion distribution by type

Metastasis Frequency Percentage
Lytic type 10 25
Blastic type 11 27.5
Mixed Lytic & Blastic 19 47.5
Base 40 100

Table VI

Cytological findings in 106 cases

Cytological Findings Frequency Percentage

Inflammatory

        Suppurative 09 8.5
        Tuberculosis 39 36.8
Neoplastic
        Meatastasis 40 37.8
        Giant Cell tumor 01 0.9
        Benign Mesenchymal 01 0.9
        Lesion
Inconclusive/ Inadequate 16 15.1

Fig 1 & 2: Technique showing the insertion of spinal needle at the site the vertebral lesion and in and

out motion with pressured suction in syringe for retrieval of specimen for cytopathology.
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Total 106 100

Discussion:

In our study we used CT guided FNAC of the lesion
involving vertebra and paravertebral region
ranging from neoplastic to non-neoplastic
condition on imaging analysis. We report our
experience with CT guided FNAC of radiologically
suspected vertebral and paravertebral lesion and
have compared with cytological diagnosis.

There is no age limit for the pathology to involve
vertebral and paravertebral region. Irrespective
of children, adult, old or any age can have vertebral
manifestation. In this study it was observed that
majority of the patients belonged to age 30-50
years. The mean age was found 37.4 SD ± 13.4
years, ranging from 10 to 60 years. Khan et al3

reported that the mean age was 47.3 SD ± 16.9
years with the range from 8 to 82 years which is
comparable with our study. In our study it was
found that vertebral manifestation has male
predominance. We observed that 64(60.4%)
patients were male and 42(39.6%) patients were
female. Male: female ratio was 1.5:1. Similar
observation was shown by Khan et al3 where male:
female ratio was 1.8:1.

Clinical manifestations depend upon the vertebral
level of involvement (cervical, dorsal, lumbar or
sacral level), exiting & traversing nerve
involvement and spinal cord involvement /
compression. These are pain, weakness, numbness

& tingling sensation, bowel / bladder dysfunction,
paralysis / paraparesis, spinal deformity (kyphosis
/ scoliosis).  In our study the most common
presenting symptom was pain which was seen in
106(100%) patients, followed by radiculopathy and
weakness which were seen in 72(67.9%) and
38(35.8%) patients respectively. In our study all
patient had preserved bowel & bladder function
and no spinal deformity were present.

Any vertebral level and any number of vertebral
bodies can be involved by the pathology. In our
study the most common site of involvement was
dorsal spine 42(39.62%) followed by dorso-lumbar
spine 28(26.42%). This is contradictory to the study
carried out by Shukla et al1 and Khan et al3 where
lumbar spine was the most commonly involved
followed by dorsal spine. The variation may be due
to less sample size (56 and 39 respectively),
geographical distribution or disease pathology.

In our study there were 36 cases of vertebral lesion
with known primary and we have 100% result of
confirming metastatic lesion on FNA obtained
tissue on cytological examination. Carson et al2

observed that in their study 33 patients of known
primary tumor with vertebral involvement, 16
were positive in cytology, 6 were negative, 3 were
osteomyelitis and 8 were unsatisfactory. It is not
always necessary that vertebral lesion in known
primary is metastatic lesion as shown in study
conducted by Carson et al2 but it is 100% in our
study. So, the most frequent indication of vertebral
FNAC is to exclude metastasis in case of known
primary tumor. Metastatic lesion can be of
osteolytic, osteoblastic and mixed (lytic and blastic)
type as manifested in CT. In our study among
diagnosed metastatic lesion, 25% were lytic, 27.5%
were blastic and 47.5% were mixed type. Study
conducted by Reddington et al9 showed 48% lytic
lesions, 34% blastic lesions, and 18% mixed lesions
in their study. It may be because of their larger
sample size (349) and in addition these
presentations depend upon primary tumor. Second
most common lesion was Pott’s spine or
tuberculosis of spine. In our study there were 46
cases of radiologically diagnosed as Pott’s spine
but 39 were only confirmed on cytological
evaluation which shows the diagnostic accuracy
of 84%. Study carried by Shukla et al1 shows
diagnostic accuracy of 100% (35 out of 35) and
concluded that all patients with suspected Pott’s

Fig 3: Axial CT scan in prone position showing
the tip of the needle at pathological vertebra body
(L4). Cytological report was obtained which shows
Potts spine.
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spine on imaging should undergo radiologically
guided FNAC as a routine part of their work to
rule out metastasis of spine. FNAC is not only for
evaluation of neoplastic lesion, it is equally useful
in evaluating other non-neoplastic condition such
as Paget’s, degenerative changes, osteoporotic
fracture, amyloidosis and bone marrow tumor.10

Adequate and good sample retrieval is essential
to carry out effective cytological analysis by
pathologist. It depends upon radiologist skills,
smeared slide preparation, preservative quality,
good handling of the specimen and so on. The rate
of inconclusive / inadequate specimen in our case
was 16(15.1%). In study conducted by Carson et
al2 the rate of unsatisfactory specimens was 19%
which was higher than in our study. It was much
higher in study conducted by Phadke et al10 which
was 21 out of 78 (27%). 15% rate of inconclusive /
inadequate specimens did not affect the likelihood
of arriving at a definitive diagnosis in terms of
overall population of patients undergoing CT
guided FNAC.

So many studies were done in the past to see
efficacy of CT-guided FNA. Study done by Kang
et al4 showed the accuracy of 88.5% in diagnosing
spinal lesion by CT- guided fine-needle aspiration
biopsy. Similarly, the study conducted by Khan et
al3 showed the sensitivity, specificity and accuracy
of CT-guided FNAC of vertebral and paravertebral
lesions to be 95.7%, 93.8% and 94.9% respectively.

Conclusion:

Vertebral lesion sometimes represents as a
diagnostic challenge while evaluating by imaging
only. CT guided FNA of radiologically detected
vertebral lesion is now being extensively used in
increasing frequency for the diagnosis of both
neoplastic as well as non-neoplastic lesion. It is
minimally invasive, less expensive, safe, more
precise, less procedural time, with minimal
complication and effective procedure for obtaining
pathological cell from the vertebral and
paravertebral lesions. If needed repeat aspiration
can also be taken. No major procedure related
complication was seen in any of the patient. Pain
at the procedural site was the only complaint in a
few patients.
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