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Summary. We describe the technique and the results of the 
percutaneous aspiration biopsy (PAB) in a series of 9 pa- 
tients presenting with neck pain and different degrees of 
myelopathy, in whom the cervical spine X-ray demon-  
strated lytic lesions of unknown origin. PAB is a useful, 
relatively safe technique, and leads to histological diag- 
nosis between metastat ic and inf lammatory processes. 
Furthermore,  in inf lammatory lesions with negative 
hemoculture,  PAB may help in detecting the micro-organ- 
ism responsible and therefore allow a bet ter  antibiotic 
t reatment.  
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Although advances in imaging allow the radiologist to 
delineate very accurately a lesion in the cervical spine, 
sometimes, in the presence of a lytic process involving the 
vertebral  body or the disc space, the differential diagnosis 

between a malignant or inf lammatory lesion remains diffi- 
cult. 

Percutaneous aspiration biopsy (PAB) represents,  
therefore,  a useful procedure since it allows the histologi- 
cal diagnosis in cases in whom immediate  t reatment  has to 
be  undertaken.  

The technique as well as the results of PAB are de- 
scribed in a series of 9 patients presenting with neck pain 
and different degrees of myelopathy, in whom the cervical 
spine x-ray demonstra ted lytic lesions of unknown origin. 

In 8 of our cases a definite histological diagnosis was 
achieved and in case 9 the pathological report  confirmed 
the presence of a non-specific inf lammatory process. 

Materials and methods 

11 PAB's were carried out in 9 patients since in case 4 and 
9 two procedures were done. All patients, whose medical 
history is summarized in Table 1, presented with neck 
pain and pre-vertebral  soft tissue swelling. The neu- 

Table 1. Table summarizing the cases of our series, their past (PMH) and present medical history (PRMH). The examination performed and 
the different locations of the lytic lesions are listed 

Patient PMH PRMH Examinations Level 

1.56 y. cY 

2. 69 y. 9 
3.33 y. cY 

4. 41y. 9 

5.71y. cr 

None 

Since 1 year upper neck pain 

7 months laryngitis - since then 
L arm weakness, neck pain 

Pneumonia and bacteremia 
4 months before 

Dental abscess 2 months before 

6.49 y. cY None 

7.65 y. cY 3 months before RLL pneumonia, since 
then neck pain, fever, confusion 

8. 52 y. cf Endocarditis 

9.19 y. 9 None 

Fell the day prior neck pain paraparesis 

Neck pain 

Neck pain increased arm weakness 

Neck pain and arm weakness 

Since 1 month neck pain, four limbs 
weakness, hand numbness 

Neck pain and arm weakness 

Neck pain, bilateral hand weakness 
and incontinence 

Neck pain 

MVA 11/2 months before, multiple 
fractures septicemia, deep neck pain 

C-spine X-ray, CT, MRI CA/C5 

C-spine X-ray C2 

C-spine X-ray, CT C7 

C-spine X-ray C3-C4 

C-spine X-ray, myelography, C4-C5 
CT-myelography 

C-spine X-ray C7 

C-spine X-ray, CT spine C5-C6 

C-spine X-ray C3-C4 

C-spine X-ray C2 

PMH, past medical history; PRMH, present medical history 
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Fig.1. The biopsy needle used is a Lee 161/2 gauge 5-inch thin wall 
(B ecton-Dickinson) 

In those cases where the lesion is located at the C2-C3 
level, the site of the puncture is below the level of the le- 
sion; therefore the needle is advanced medially and supe- 
riorly in order to slide below the jaw. 

The "C-arm" helps in checking the correct trajectory 
and the final position of the needle, allowing a rapid view 
in both antero-posterior and lateral planes. When the tip 
of the needle is just 2-3 mm from the designated target 
the stylet is removed and the trocar alone is advanced to- 
ward the center of the lesion. It is then rotated and re- 
tracted in order to cut and remove the specimen. A 5 cc 
syringe with 2-3 ml of saline may be connected to the tro- 
car during this procedure in order to aspirate or, at least, 
create a vacuum which helps obtain abnormal tissue. 

The specimens are then sent for cytology and microbi- 
ology analysis. 

Two radiographs, antero-posterior and lateral, docu- 
ment the exact location of the tip of the needle (Fig. 3). 
The needle is then withdrawn. 

The patient should stay in a supine position and at rest 
in bed for 4-6 h after the procedure. 

Fig. 2. Drawing illustrating the antero-lateral approach of the PAB. 
The needle slides between the carotid and the air-spaces. The verte- 
bral artery is not in the way being more lateral and posterior 

rological examination demonstrated bilateral arm weak- 
ness in cases 1, 3-7; case 5 also had leg weakness impairing 
gait and standing position. Patient 7 presented urinary in- 
continence. In all cases stereoscopic lateral and antero- 
posterior cervical spine X-rays were obtained. In cases 3 
and 7 a contrast infusion CT scan of the cervical spine was 
done. In patient 5 a myelography and CT-myelogram were 
also available. Patient i had a CT and MRI carried out. 

The procedure is performed under local anesthesia 
and no premedication is given unless the patient is unable 
to cooperate. The blood tests are checked for delay in the 
coagulation time, since the presence of a hemorrhagic dia- 
thesis would exclude the patient from having the biopsy. 

The PAB is carried out under fluoroscopic control using 
a "C-arm", with the patient lying in supine position. The 
neck of the patient is prepared and draped in the usual 
sterile manner. A right or left antero-lateral approach is 
chosen depending on the greater extension of the lesion. 

Local anesthesia is carried out using Xilocaine 1% and 
the tip of the needle is oriented in order to get the anesthe- 
sia along the trajectory of the biopsy needle. 

A Lee 161/z gauge, 5 inch, thin wall needle (Becton- 
Dickinson) (Fig. 1) is then directed towards the center of 
the lesion. The entering point is located medially to the 
anterior margin of the sterno-cleido-mastoid muscle, 
while the latter is retracted laterally in order to displace 
the common carotid artery as well. Subsequently, the 
biopsy needle is advanced into the lesion. The needle 
therefore slides between the air-way spaces and the com- 
mon carotid (Fig. 2). 

Results 

The cervical spine examination demonstrated lytic lesions 
in all our cases. In 5, the pathological process affected the 
vertebral body only. In 2 (2 and 9) osteolysis involved the 
vertebral body of C2, in two (3 and 6) the vertebral body 
of C7 and in one case (4) C4. In all the other patients 
(4 cases), the lytic lesion extended from the vertebral 
body to the disc space (Table 2). 11 PAB's have been car- 
ried out since in two patients (4 and 9) two procedures 
were necessary. 

Patient 9 was already under antibiotic therapy with 
Cloxaxillin and Gentamicin at the time of the biopsy since 
she had Staphylococcus Aureus septicemia 5 weeks be- 
fore. In this patient, the culture and microbiology exami- 
nations were negative. However the histo-pathological 
study demonstrated severe inflammatory reaction. The 
patient, maintained on antibiotics therapy, improved to 
complete resolution of the lesion. 

We observed 2 cases of osteomyelitis caused by R Mir- 
abilis (4) and M. Tuberculosis (3). Three cases had spon- 
dylodiskitis, two caused (5, 7) by S. Aureus (Fig. 3 a-e) and 
in case 3 by M. Tuberculosis. Finally there were two cases 

Table 2. Location of the lytic lesions with specification of the level of 
the PAB and culture result 

Patients Location Level of Culture result 
biopsy 

1.56y. d C4undC5 C5 
2.69y. 9 C2 C2 
3.33y. cf C7 C7 
4.41y. 9 C4 C4 
5.71 y. cY C5-C6 C5-C6 disc 
6.48y. cf C7 C7 
7. 65 y. cf C5-C6 C5-C6 disc 
8.52y. cf C3-C4 
9.19y. 9 C2 

Adeno-carcinoma 
Myeloma 
M. Tuberculosis osteomyelitis 
R Mirabilis osteomyelitis 
S. Aureus discitis 
Adeno-carcinoma 
S. Aureus discitis 

C3-C4 disc E. Coli discitis 
C2 Negative 
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Fig.3a--e. Case 7. The cervical spine examination (a) shows a rare- 
faction with loss of intervertebral height at C5-6 level. The contrast 
infused CT (b, c) confirms the lytic process and shows a soft tissue 
component extending in the paravertebral space and into the spinal 
canal. The PAB is carried out and the antero-posterior (d) and lat- 
eral views (e) show the exact position of the needle 

of metastatic adenocarcinoma (1, 6) (Fig. 4 a-c) and one of 
myeloma (2). 

Discussion 

The first biopsy series, including 8 cases from the muscu- 
loskeletal system, appeared in 1930 [1]. Since then, al- 
though several articles on the indications and different 

techniques for spinal biopsy have been published, none of 
them is, to our knowledge, specifically devoted to the cer- 
vical spine. 

The important role played by vertebral body biopsy 
versus a surgical open procedure is widely accepted in 
cases where the differential diagnosis between a neoplas- 
tic or inflammatory lesion is difficult or when, in the 
presence of an osteomyelitis with negative hemoculture, 
the responsible microorganism has to be isolated [2]. Plain 
films show osteomyelitis as a rarefaction with lysis, usually 
involving the anterior third of the vertebral body more 
often secondary to discitis [3]. The vertebral body alone is 
more frequently a site of metastases [4-7]. These cause, 
similarly to infection, osteolysis and eventually spread 
through the disc to the contiguous vertebral body. The 
radiological diagnosis therefore may be difficult and ver- 



46 

Pig.4a-e. Case 1. The CT (a) shows a lytic process involving the 
vertebral body of C4. The MRI T1 (b) and T2 (e) weighted images 
confirm the lytic process extending from CA to C6 with a soft tissue 
component extending into the spinal canal causing a severe extradu- 
ral compression of the spinal cord 

tebral body biopsy has, in these cases, its major indica- 
tions. The vertebral body or disc biopsy represents a use- 
ful procedure also when, in spite of a typical radiological 
appearance of osteomyelitis, a guide to optimum anti- 
biotic therapy is needed because of the negative hemocul- 
ture. 

The percentage of positive good results for spine bi- 
opsy varies between 60 and 95% [10]. In our series a posi- 
tive result was obtained in 89% of the patients. In pa- 
tient 9, in spite of a repeated biopsy with specimen 
removal and a pathology report positive for inflammatory 
reaction, the microbiology remained negative, probably 
due to prior antibiotic treatment for Staphylococcus 
Aureus septicemia: the culture may be negative in pa- 
tients already on antibiotics [2]. Spine biopsy obviates the 
need for surgery, this latter representing a major oper- 
ation having higher morbidity, cost and lengthening the 
hospital stay [1, 9,10]. 

The major disadvantage of spine biopsy versus open 
surgery is the eventuality of obtaining a specimen too 
small for diagnosis. This can be prevented with an ade- 
quate procedure; the success and safety of the spine bi- 
opsy rely on the accurate guidance toward the lesion and 
on the technique used [1, 9, 11]. 

Fluoroscopy or computed tomography (CT) have 
both been used for guidance during spine biopsy. In the 
cervical spine the fluoroscopic control using a C-arm is, 
in our experience, an excellent tool since it allows rapid 
verification of the position and direction of the needle 

in antero-posterior and lateral views. Moreover, fluo- 
roscopic control alone is less time consuming and less 
expensive than computed tomography. Nevertheless 
the final position of the needle is always documented 
with antero-posterior and lateral views for future refer- 
ence. 

Different approaches have been described for cervical 
spine biopsy. The anterior trans-oral approach is recom- 
mended when the lesion is located at the first three cervi- 
cal levels to avoid important surrounding anatomical 
structures [8]. In a previous paper a trans-oral anterior ap- 
proach combined with angiography was suggested in 
order to prevent vessel injuries [11]. 

A later posterior approach, between the pos te r ior  
edge of the sterno-cleido-mastoid muscle and a vertical 
line traced from the tip of the mastoid, was described for 
lesions located from C4 to C7 [12, 13]. This technique has 
been largely supported as less dangerous for the vessels 
and brachial plexus [13]. The antero-lateral approach, 
that we propose for lesions located from C2 to C7, allows 
better control of the needle. It is possible to change its di- 
rection, and it is easier to approach the anterior aspect of 
the vertebral body and the intervertebral disc. In particu- 
lar, the latter may be entered since it is not hidden by the 
unco-vertebral joint, which is located more postero-lat- 
erally. Finally the vertebral artery is not in the way of the 
needle and the common carotid is displaced laterally with 
the retraction of the sterno-cleido-mastoid muscle. 

For lesions located at the first three cervical levels we 
still prefer the antero-lateral approach. The trans-oral ap- 
proach is a more complicated and expensive procedure 
with higher risk of dissemination. 

Either a simple trephine biopsy or aspiration can be 
performed. When a vertebral lesion is present a simple 
needle biopsy has been proposed [14, 15], while in case of 



disc [11] or of inf lammatory lesion [16] a needle aspiration 
was preferred. 

In case of infection f rom M.Tuberculosis, the needle 
biopsy is suggested to obtain an histological proof  since 
the bacteriology may  be negative and the culture results 
have a delay of several weeks [14]. The combination of the 
two techniques, needle biopsy and aspiration, therefore, 
seems to be the best way to achieve a good result [1]. 

The risk of any particular biopsy has always to be 
measured against the risk f rom alternative diagnostic 
methods or the risk of not achieving any specific diagnosis 
[1]. 

Some complications are repor ted  during cervical spine 
biopsy; fine needles [17] and biplane fluoroscopic control 
have been suggested in order to reduce their incidence [9]. 

Transient quadriparesis because of acute compression 
of the anterior spinal ar tery during cervical spine biopsy 
has been repor ted [18]. Other  complications, such as he- 
morrhage,  spread of the pr imary lesion and pneumotho-  
rax (in biopsy per formed at T1 level), have been de- 
scribed [1, 9]. Blood tests must be verified in order to 
exclude patients with a bleeding diathesis f rom having the 
procedure  [19]. 

In the series of 11 biopsies per formed with the antero- 
lateral approach described we did not experience a single 
complication. 

In conclusion, PAB is a useful procedure,  relatively 
safe if per formed with an adequate technique. The antero- 
lateral approach under fluoroscopic control using a C-arm 
allows an easy control of the trajectory and final position 
of the needle. 

The  cervical biopsy has to be carried out as soon as 
possible whenever  the differential diagnosis between a 
neoplastic or inf lammatory lesion is difficult, or in case of 
osteomyelitis, with negative hemoculture,  before starting 
any medical t reatment.  
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