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NEEDLE BIOPSY
A CLINICAL TEST

JOSEPH KATZ, M.B., RCH. (RAND), F.R.C.S. (EDlN.), F.I.C.S., Surgeon, Johannesburg

INTRODUCTION

eedle biopsy in one form or another is not new, having
been in use from time to time for nearly a century.

Even at present its use is surprisingly sporadic and
limited, yet those who have given it a fair trial have
become converts. In a country such as South Africa, here
pathological and microscopic examinations are centralized
and where the population is spread over vast areas, biopsy
in one or other form is the ideal method of diagnosis in
cases of doubt. It is not always possible to proceed with
definite treatment in distant places. Therefore, it is more
practical to make a specific diagnosis and then refer the
patient to the appropriate clinic. This is where needle
biopsy is imperative.

Needle biopsiesl may be divided into:
(a) Aspiration type, using wide-bore needles (Franseen

type). Here, either a core or bits of tissue are taken. These
biopsies are on the whole unsuccessful, because of the
percentage of false histopathological diagnoses.

(b) Non-aspiration type - with direct removal of a core
of tissue. Several needles have been invented, namely, the
Vim-Silverman or its Franklin modification, the Zurkel
biopsy needle, and the Hutchins biopsy needle.

The Vim-Silverman needle has been used exclusively in
this series and has been found to be completely satis
factory.

It is not sufficient for a surgeon2 to do a needle biopsy
indiscriminately, for he has a responsibility to the patho
logist in determining success or failure of the biopsy.
Unless care is taken to take a 'representative' sample a
negative or doubtful report will result.

INDICATIONS

The basis of medicine is diagnosis of the patient's con
dition and this is where needle biopsy is invaluable,4 not
only as a diagnostic aid, but also as a method of assessing
prognosis. So true is this that in our experience it is one
of the clinical tests to be applied to 'lumps' and 'bumps'
of doubtful diagnosis anywhere in the body.

This procedure is easy, simple, safe and, in the vast
majority of cases, accurate. It can therefore be used in
the following situations:

1. In lumps of doubtful diagnosis, diagnosis can be made
without hospitalization and without interfering with the
eventual treatment. This allows for planned operations
such as combined surgical and radiotherapeutic treatment.

2. Palpable masses covered by normal tissue !Can be
biopsied with virtually no interference of the normal
tissue.

3. During operations, masses involving anatomical
structures which it would be dangerous to touch (e.g. a
mass in the pancreas in certain instances) can be biopsied.

4. Masses (e.g. sarcomas) which tend to break down
if even a simp1e incision is made into them, can now be
diagnosed without this complication.

5. Mas es which can be diagnosed only on biopsy, e.g.
certain lesions of the bone marrow, liver, spleen, kidney,
pleura, etc.

6. Biopsies of wellings of secreting glands, e.g. the
parotid, can be performed without permanent fistula for
mation.

7. The extent of tumour involvement may be defined
by needle biopsies at different level .2

BIOPSY METHODS

Equipment
The needle used is the Vim-Silverman needle consisting

of 3 sections:
(a) A hollow needle of wide bore and varying lengths.
(b) A sWette to fit the needle.
(c) A biopsy needle t of an inch longer than the above-

mentioned needle.
A tray should be set containing:
1. A Vim-Silverman needle.
2. Bowls containing swabs, pirits, 'cetavlon' and

'hibitane'. .
3. Two syringes, one large (20 m!.) and one small (2 - 5

ml.), with injection needle-s of varying sizes.
4. A small-bladed scalpel or tenotome.
5. Local anaesthetic (I % lignocaine or its equivalent).
6. Collodion.
7. Bandages and strapping.

Technique
The area over the mas is cleaned and, if very hairy,

shaved. A point is selected on the skin nearest the lump,
avoiding any important anatomical structures.

Using the small syringe with local anaesthetic, a wheal
is raised and a track extending from the skin to the
mass is anaesthetized.

A nick, t of an inch long, is made in the sm and
through this the needle with its sWette is inserted, being
allowed to enter the mass to a sufficient depth to fix it.
The sWette is withdrawn, the large syringe is attached and
suction is applied. If there is aspirate, the cavity is emptied
first; if there is no aspirate the procedure is continued.

The Vim-Silverman needle is introduced to its full extent,
i.e. t of an inch beyond the hollow needle. The hollow
needle is then pushed in further to oppose and cover the
jaws of the Vim's needle. Both needles are then rotated
together through 90° and withdrawn. The hollow needle
is removed. The specimen lies between the jaws of the
Vim's needle. It is removed with a sharp needle and placed
in 10% formol-saline.

The entry wound is sealed with collodion or acrylic-acid
spray.

While no special premedication is required, in children
up to 14 years of age we use rectal suppositories of
thiopentone sodium, inserted half an hour before the
biopsy. The dosage is calculated as 15 mg. per lb. body
weight. The rest of the procedure is as described above.
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Difficulties
Tlhere are no serious difficulties, but cePtarin problems

do arise:
1. The specimens are small, and distortion by rough

handling and improper fixaItion should be avoided. This
distoIition is best guarded against by rthe ·use of a shWip
pointed needle as described under 'technique'.

2. The biggest single difficulty is the size of the mass,
for masses smaller than half an inch in diameter make
it impossible to assess if the mass or surrounding tissues
have been biopsied. We rtherefiore recommend other
f011IJls of biopsy in lumps wiJth a diameter of less than
half an inch.

3. Another experience, rather than difficulty, arises in
the biopsy of very vascular structures; this may include
the inadvertent piercing of a vessel and the biopsy of a
fast-growing sarcoma. In both instances blood pours out
of the needle. The needle should then be shifted to make
certain i1:haJ1: a vessel has not been entered, for the filow
of blood per se should not interfere with the biopsy. At
the end of the biopsy a pressure dressing is applied and
left for t - 1 hour. In bleeding diathesis, needle biopsies
should be avoided.

4. Infections along the tract may occur if an adequate
aseptic technique is not used.

No other difficulties have been encountered. There have
been no complications in any of the range of biopsies
done so far.

PRESENT US~1,2·5.6.S-10

Liver and Jcidney biopsies were exoluded from this series
since they have so often been discussed. The range of
biopsies has been unlimited and this series includes 100
consecutive needle biopsies in 96 patients, made up as
follows:

Masses in the breast 34
Masses in the cheek 12
Thyroid enlargements 9
M asses in the neck 9
Masses in the -leg <and groin 9
Lung (excluding pleura) 6
Masses in the ,arm 4
Parotid enlargements 4
Chest wall 3
Pleura 3
AM~in~masses 3
P~at~ masses 2
Mandibular mass .... 1
Mass on forehead 1

Details of the various sites are as follows:

1. Breast
:In a total of 34 br.east masses <ther.e were, on anaJIysis,

19 (56%) carcinomas of difterent gmdes; 8 (24%) f<ibro
adenomas, either intra- or extm-canna:licular; 4 (12%)
examples of generalized fibroadenosis having an accented
nodule; and 3 (8%) infIammllJtory masses. Not only were
we able to prove these diagnoses on further conservative
or surgical therapy, but in groups of carcinomas and fibro
adenomas, the actual types were distinguished. One example
may be cited: An African woman aged 68 complained
of having a lump in the breast for a year. A wedge biopsy
was done, but proved to be non-specific. The clinical
features, however, were those of a late carcinoma of the
breast. She was sent to the General Hospital Radiotherapy
Unit where, before treatment could be started, a definite

diagnosis was needed. A needle biopsy was done showing
an adenocarcinoma; thus the treatment could be con
tinued.

This example shows the need for carefully selecting the
area of biopsy. In this instance the breast mass was
surrounded by inflammatory reaction and the depth to
which a needle could go revealed pathology which was
missed by a more superfici~ wedge biopsy.

It is clear, therefore, that needle biopsy of the breast
is a valuable test. In our series we had a success rate of
100% with no compLications. In other, much 1ar;ger, sel'lies
errors do creep in, leaving a final correct biopsy rate of
about 98% - a highly satisfactory result.

It can be said that needle biopsy in breast lumps, pro
vided they are larger than half an inch in diameter, is
directly indicated.
2. Masses in the Cheek, Neck and Salivary Glands

A !total of 25 biopsies was done riD <these areas with
correct diagnosis in 23, i.e. 92% success. It is felt that
with more experience a better percentage will be achieved.
It is noteworthy that only 1 of the parotid biopsies pro
duced a fistula, which cleared up within 10 days. Needle
biopsy does play a definite role in undiagnosed masses in
this region.

Case 1. A.M., e<ged 40, am African male, was admitted <1:0
hospital with a history of an enlaI'ged mass in the lef.t -anterior
triangle of the neck of 3 months' duration. Clinically he had
a matted mass of -lymph nodes ,ion the ,left anterior trialDgle
of the neck and III lef.t 12th nel'Ve lesion. It was suggested that
this mass was malignant ibecause of its ,fixation. On meedJe
biopsy, done Woil!houtany dirfficuIty, a pathological report
disclosed a de-differentiated squamous carcin~a. Further
examinations of the mouth, ,pharrynx, ~ary,nx and oesophaigus
failed to reveal a pnimary focus. Radiation therapy was
instituted.

Comment. This was a patient in whom surgery was
avoided and radiotherapeutic treatment could be instituted
without masking by surgery.

Case 2. L.M., aged 26, an African female, was seen with 11
lwnp in the left clleek, of 6 years' dumtion. On examination,
a firJ;m mass in the cheek, 1 inch in diarn.eter, was found
attached deeply, but not to kin. 'Inv;estigations included
.sraIography, which showed a mass displacing the parotid duct,
but not inteJlfering with the .est of the duct system. Clinic~

diagnosis was uncerEain. On needle hiopsy a mixed salivary
tumour was diagnosed. This was removed ,and the diagno.sis
was confulIIled.

Comment. Because a diagnosis was available at the time
of operation, it was possible for radiotherapists to be
present to deal with any portion of the tumour which
could not be removed.

Case 3. I.M., aged 46, an AImcan male, ihad a proved
oaroinoma of the right ant!ItUm. A week after admission he
,develOPed a lump m ibis right oheek, free fr~ bone attach
ment, but attached to .skin, which caused [him considerable
pain. Was this neop1astic or inflamm!atory? A needle 'biopsy
showed this to cbe ,a squamous carcinoma Excision was point
less, oand a satisfactory result was obtained by X-ray therapy.

Comment. A diagnosis was obtained with minimum
trauma.

Case 4. Ie11IY M., aged 67, an African m~e, was admitted
to hosPit~ with a m~in his right parotid, of 4 years' dura
tion. Sialography showed some cutting off of the ducts. Needle
,biopsy cont:irrned the impression that this was a malignant
growth. Combined SUIigi~ and radiotherapeutic treatment
was ,instituted.

Comment. The definite diagnosis of malignancy made it
possible for the surgeon to deal with the faci~ nerve in
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a freer way than if there was a chance that it was a
non-malignant tumour. There was no parotid fistula.

Case 5. B.M., aged 47, ~ African female, was seen with
non-specific lymph nodes in <the neck, and with '3.J1 ill-defined
chest pathology. Rather ~ interfere smgically, a needle
biopsy was done. Trhis showed tuberculosis in a lymph node.
Anti-tuberculous treatment was begun and the ,lesions vanished.

Comment. An unnecessary operation was avoided.

3. Thyroid Glantfl
The use of needle biopsy in this site is a moot point.

Of 9 biopsies, only 5 gave the correct diagnosis. These poor
results may be due to the following:

(a) The thyroid-gland mobility may make it difficult to
get a representative sample.

(b) There may be haemorrhage into the gland.

(c) Histological difficulties may occur in diagnosis be
tween follicular adenoma, follicular carcinoma, and
nodular adenomatous goitre.

(d) Possible cancer coexisting with thyroiditis may not
be uncovered.

This, therefore, is one site where surgical exposure is
recommended in uncertain diagnosis.

Case 6. M.R., aged 74, ,a Eur~ male, presented with
a tOOss in ,the right lobe of the thyroid, of 14 years' duration;
this ~d enlarged. Clinically it was recently diagnosed as an
adenoma. Iodine-uptake studies and scintillography confirmed
this diagnosis. The patient was <advised <to !have surgery, but
refused. It was thought that a definite diagnosis was obligatory
since malignancy was not ruled out. Needle biopsy revealed
a very large cyst, the wall of which showed compressed
thyroid ,tissue; 'Probably a non-specific thyroid cyst. A sclerotic
agent (sodium psyliate)' was .injected Wld this 'led to the
disappearance of the mass.

Comment. Despite clinical and laboratory evidence,
needle biopsy not only gave a proper diagnosis, but also
paved the way for a cure in an elderly, ill patient, without
hospitalization.

Case 7. A.M., aged 60, ~ African female, was seen with
a mass in the thyroid of 3 months' duretion. Clinical and
laboratory tests showed a malignant thyroid. A needle biopsy
was done, and this showed only a follicular adenoma. Surgery
was undertaken, and me mass proved to be a follicul'3I carci
noma.

Comment. Case 7 demonstrates the unreliability of needle
biopsy in masses of the thyroid.

4. Masses in the Legs and Arms
These totalled 13 and included lymph-node masses in

the groin ond axilla. Of this number, 11 gave the correct
final interpretation. This group, too, included masses which
proved to be sarcomas. It is noteworthy that, although the
diagnosis of sarcoma was given histopathologically, the
exact typing, i.e. whether lipo- or rhabdo-myosarcoma, etc.,
was not defined. This, however, is of very little significance
clinically.

The advantages were that there was no breakdown of
the biopsy site, which almost always occurs in wedge or
formal biopsies. Thus, definite treatment could be in
stituted from the start. If these tumours are suspected,
I make a plea for the patients either to be sent untouched
to a hospital with surgical and radiothera:peutic facilities
or, at most, to have a needle biopsy first an.d be sent in
with the result. Too many patients whom treatment could
have benefited have had their chances minimized by more
formal surgery or even small wedge biopsies.

Case 8. A.M., aged 41, an African male, developed a lump
in the left axilla over 1 week. When first seen, a di gnosis
was made of an axillary a ,whioh was rtling. The
acute infJa:nunation resolved, but the mass 'l"emained. A needle
biopsy was done which showed a fungal condition. Antifungal
treatment w instituted with great diminution of the mass,
which, instead of being diffuse, was now displayed 'lIS severe!
small discrete masses. Since no ful'ther resolution ensued
exci ion was decided on. 11his howed a Hodglcin' reticulosis.

Comment. Here was a patient with a fungal condition
hiding a reticulosis. eedle biopsy allowed treatment to
be instituted and changed a difficult operation into a
simple one.

Case 9. T.C., aged 30, an African male, was seen with a
painless lump on <the left thi,gh of 6 montIhs' duration. Clini
cally this appeared to 'be a sarcoma. ince proof was needed
before any therapy was begun, a needle biopsy was done.
This showed a sarcoma of neurogenic origin. '0 fungation
of the mass ensued. The mass was excised with the regional
lymph nodes. The final diagnosis was sarCOJ::rul of neurogenic
origin.

Comment. A diagnosis of a sarcomatous mass was
arrived at, without fungation or spread of the neoplasm.

Case 10. E.L., aged 13, an African female, was seen with a
tumour ,about 'the right knee of {ieveral months' duration.
Clinically and on X-ray it suggested a sarcoma of either bone
or muscle. T.he report of ,the needle biopsy read: 'Sa:rcot:na
unable to type on section submi~ed'. This was enough proof to
proceed with a more formal excision. The finaldia~osiswas
osteogenic sarcoma.

Comment. Here is an example which is not infrequent
in masses proving to be sarcomas; the diagnosis of sar
coma is made, but the exact type cannot be defined.
5. Lung, Pleura, Liver and Kidney"'"

There were 12 cases in this group. Much has been
written concerning these biopsies. Perhaps some comment
may be made about the lung biopsies, of which there were
6 in this series. The only masses which could be biopsied
successfully werc those in which the pleura was fixed over
them, otherwise the lung would slip away and pleural
biopsy would result.

Two cases may be cited where the patients presented
with large lung masses, in which thoracotomies would have
been dangerous. Both cases were diagnosed as carcinoma
on needle biopsy, and appropriate therapy could be insti
tuted immediately. There was no discomfort to either of
the patients, since the procedure was carried out in their
beds in the ward.

Apart from recommending needle biopsy in various
undiagnosed conditions of these organs, there is little to
add to the remarks made in the references quoted.
6. Miscellaneous"

This group numbered 7, and was made up of 2 palatal
masses, 1 mandibular mass, 1 mass in the forehead, and
3 masses on the abdominal wall. All these were correctly
biopsied by the needle method.

Case 11. DZ., aged 65, an African female, after having
teeth'l"erD.oved 4 months ago, noticed a welling on the palate
«right ide) which clinically suggested a malignant epulis. A
needle !biopsy :howed ill basal-cell carcinoma, which was con
fiI'med on formal excision.

Comment. A diagnosis was made in a lump of doubtful
diagnosis.

Case 12. E.C., aged 42, an African male, had a mass in the
left mandibular angle - clinically it was diagnosed 'lIS inflam
matory tuberculosis. A needle 'biopsy confirmed thi , Treatment
resulted in cure.

Comment. An operation was avoided.
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Case 13. S.S., aged 50, an African female, was treated for
a sarcoma of the left thigh. She developed a ,superficial
abdominal mass, and needle 'biopsy 'howed a metastatic
nodule.

Case 14. S.M., aged 75, an African male, was admitted with
lumps in the right cheek and left forehead. Clinical diagnoses
of the lllIIlp on the forehead included simple fibroma, lipoma,
neurofibroma, granuloma, and sarcoma. Needle biopsy showed
fibroblasts ano subacute inflammation. The lump was excised
and no further trouble eosued.

Comment. An obscure diagnosis was clarified.
ADVANTAGES OF NEEDLE BIOPSY

1. Needle biopsies can be performed in the doctor's
consulting room. '

2. In more than one instance this method has proved
more reliable than a wedge-type biopsy.

3. It may be safely carried out where incision would be
dangerous.

4. It may be undesirable to incise a tumour because of
possible increased rate of spread or implantation. This has
not been seen in this series over 2 years using needle
biopsy methods, although theoretically it is possible.

SUMMARY

Taking into consideration the experience gained by the
above-mentioned biopsies, several conclusions may be
arrived at. They are as follows:

1. Needle biopsy using a Vim-Silverman needle is simple,
safe and reliable.

2. A diagnosis can be made without interfering with any
future trearment.

3. Over a period of 2 years no spread along the track
of the needle or elsewhere by neoplastic processes has
been observed, following needle biopsy.

4. While being extremely useful, even necessary in most
sites in the body, its use ,in masses 'in the thyroid and
enlarged lymph nodes should be replaced by formal
biopsies (excision if possible).

5. Needle biopsy, therefore, is another step towards the
ultimate elucidation of the secrets of human pathology
in the living.

Thanksa!re due to Dr. K. Mills, of the General Hospital,
Johannesburg; Dr. R. Getz, of the Jewish Old Age Home;
and Mr. P. Keen, of the Non-European Hospital, Johannes
burg, for permission to carry out this ,geries of tests on their
patients. I am grateful to Mr. P. Keen, Mr. J. O. Ga!rdiner,
and Mm. Ivy Katz for advice and constructive criticism.
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PROTECTION AGAINST RADIATION IN THE DIAGNOSTIC X-RAY
DEPARTMENT*

F. N. GILLWALD, M.B., B.CH. (RAND), D.M.R. (LOND.) , Welkom, Orange Free State

It should be the aim of every radiologist to reduce to the
lowest possible amount the radiation received by himself,
his staff, his paItiellJts and those living and working arolIDd
and about him. Radiology needs no champion as an im
portant diagnostic accessory, but the ionizing radiations
used are harmful ,to all who are exposed to them. The
main object of protective measures is to allow the use of
these radiaItions with the least possible damage to exposed
persons.

To reduce ,the amount of radiation received by any of
the categories of people listed above, 6 broad principles
must be observed.

1. THE QUALITY OF THE BEAM

The quality of ,the beam must be improved to remove as
much as possible of the useless and harmful 'sof,t' or low
energy radiaItion which forms part of tthe spectnun
emerging from the ,tube at the usual diagnostic ranges of
kilovoltage.

Improvement in the quality of the beam can be achieved
in 2 ways:

(a) By passing ~t through aluminium filters up to 3
mm. in fuickness as it emeI'ges from the tube. It will be
found that this additional filtration requires little adjust
ment 'in the setting nonnaUy used for most techniques,
since it is only the useless soU radiation, which plays lirttIe
part in the productIion of the film, which is removed. This
soft radiation is absorbed in the tissues if filters are not
used, and raises ,the dose received by the patient without

* Paper presented ·at the 43rd South African Medical
Congress (M.A.S.A.), Cape Town, 24 - 30 September 1961.

improving the film. By filtration, the skin dose can be
reduced by as much as 40%. The film dose will be reduced
by as much as 20 - 30%, but this amoUIllt is not detectable
in the normal diagnostic film, which can tolerate variations
of almost 100% in fulm dose with little change in the
quality of the picture pmduced.'

(b) By using tthe highest 'kilovol'tage setting, and thus
the shontest exposure times, compatible wlth good photo
graphic results on the film. This method of improving tthe
beam, from the protection point of view, is necessarily
limited, particularly for ithe thinner and lighter parts of
the body and limbs, by the restrioted range of toleration
to ki:lovoltage variations of the films commonly used. Thus,
though the quality of ·the films should not suffer, the
highest voltage ,tha,t ·the ftiIm will allow should be used. In
fluoroscopy this usage allows ·lower milliamperage set
tings, with consequent reduced dosage to the paitient in 'the
direct beam and to the md:jologist and 'his staff from
scattered radiation. I<t should be remembered, however,
tha,t the radiation scattering from the patient has, under
these conditions, increased penetration and should be well
guarded against.

2. THE USE OF THE INVERSE SQUARE LAW

(a) To reduce the radiation received from scatter, persons
who have ,to be ,in the room where radiography or screen
ing is being done, should remain as far as possible from
the patient and the X-ray ltube. The screening .table should
be placed as far as possible from the walls to protect the
radiologi!lt and his staff from back-scatter.

(b) Within ,the limits of tube output, the tube to table-


