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INTRODUCTION

Over the years a number of systems of specially shaped filters have been
developed to improve the image quality in radiographs where parts of the body
of different thickness are being examined by one exposure. These filters are
shaped and placed so that the increased x-ray absorption in the thicker parts
of the filter compensate for the decreased absorption in the thinner part of
the body being radiographed. Simple wedge shaped filters are in common use,
and more complicated filters have been used. Such filters are usually placed
to cover only part of the area being radiographed, and are used in addition
to the built-in total filtration of the x-ray tube and collimator, which
should by itself meet the minimum limits laid down by the International

Commission on Radiological Protection(1),

Another approach has been to use intensifying screens of different speeds in

different parts of the film cassette(z). This method is generally not so
versatile as a system of shaped filters. It has the added disadvantage that
it does not lead to any reduction in patient dose, as does the use of

additional shaped filters.

An important factor in the unnecessary exposure of patients to radiation has
been the taking of repeat radiographs because of a fault in the initial
radiograph. Retake rates as high as 10% have been reported, and a number of
causes identified(B). Any system that would reduce the number of retakes

would therefore have a significant effect on overall patient dosage.

A number of systems, using both gradient intensifying screens or differential
filters, have been developed for use in spinal radiography. This publication
reports on tests made on the Baulan Incorporated X-ray Filters, supplied by

John R. Nolan D.C., 193 Wicksteed Street, Wanganui, New Zealand.

Baulan Filtration System

The Baulan Filtration System was developed by John R. Nolan*, D.C., from a
system used by Felix Bauer®, D.C. It consists of a number of specially shaped
t

filters and collimators made of aluminium, copper, and lead, mounted on "Lexan'

slides. These slides fit in a holder which mounts on the front of the Light

% John R. Nolan, D.C., Chairman N.Z. Chiropractors Association X-ray Research

Committee.

® TFelix Bauer, D.C., Chairman New South Wales Chiropractors Association

Radiation Committee.
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There is some difference between the values in Table 1 and the values given in
Table 2 for the earlier measurements. Apart from the different x-ray
techniques used, the filters used in the later measurements were modified
slightly (in some cases lead collimating strips replaced the heavy copper and
aluminium used in the earlier version), and a more refined version of bone
marrow dose calculations were used which gave more weight to the effect of
collimation. The values in Table 1 were calculated using the red marrow
weights given in ICRP 23 "Report of the Task Group on Reference Man" rather
than those given by Watson et al.(5), As mentioned above, Table 2 has been
left in its present form and not revised, as it was published in an interim

report.

The dose reductions shown in Table 2 are generally less than those shown in
Table 1. For the initial measurements only short lengths of the spine were
covered by each radiograph, and hence the exposure factors chosen could be
limited to those appropriate to the area in question instead of being governed
by the need to penetrate the thickest part of the body. Some of the dose
reduction that would be achieved for the full-spine radiograph is in effect
being already achieved by the reduced settings. As the x-ray techniques used

in the second series of tests are more typical of Chiropractic practice in New
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TABLE I - Dose Reductions Achieved Using "Baulan' Filter System, for Typical
Chiropractic X-ray Technigues
Dose for Filtered Technique,
as % of Dose for Unfiltered
Technique at Same Settings
Filter Combination S$1D Bone
Technique Number Used (m) Marrow | Skinj Ovariesj Testes
AP Full Spine 3, 8, 8B 2 55 15 40 -
Female Gonad Shield
AP Full Spine 3, 8, 8B 2 65 15 - 15
Male Gonad Shield
AP Cervico 3, 8, 8B 2 25 15 - -
Thoracic
Lateral Cervico 2, 3, 5, 5A, 9 2 35 5 - -
Thoracic
Lateral Lumbar 2, 3, 6, 7, 1.5 60 20 25 15
Pelvic

These values have been rounded up to the next 5% level.

TABLE IT - Dose Reduction Achieved Using "Baulan' Filter System, for Non-
typical Chiropractic X-ray Techniques

Dose for Filtered Technique,

as % of Dose for Unfiltered

Technique

SID

Technique kV (m) Bone Marrow | Ovaries |Testes
AP Cervical 66 1.5 42 - -
AP Dorsal 77 1.5 46 - -
AP Lumbar. Female Gonad Shield. 77 1.5 86 55 -
AP Lumbar. Male Gonad Shield. 77 1.5 88 , - 12
Lateral Cervical 60 1.5 92 - -
Lateral Dorsal 73 1.5 75 - -
Lateral Lumbar 1-4 81 1.5 73 52 -
Lateral Lumbar 5 85 1.5 80 - 58

These values have been rounded to the nearest

12 level (see text)
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APPENDIX -~ These three pages have been copied from the instructions supplied
" with the "Baulan" filter system.

DETATLFD EXPLENATION OF PLACEMENT OF FILTFRS 5 THRO 12, AND 'POINTS!', IN NUMERICAL ORDER.
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No 5. TATERAL THORACIC. Cnly for Latersl Cervico-Thoracic Combination. Use in proove 2.
Iover until uvper margin of curve sits st neck shoulder junction, (V.P.). Designed for
petient standing right side to bucky. Jt must be pleced back to front if patient stands
left nide to bucky. Evens out density tetween Cervical and Thoracic areas.
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Ne 5 A. LATERAL THORACIC. Use 1n groove 2, In lateral Cervico - thoracic combinstion view,

raise until urper edge touches lover edge of No 5. In & leteral Thoracic view, filter
is reised until its urper edge is at level of axilla. Fvens out lung density.
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No 6. LATERAL LUNG. Use in groove 2. Lower until bottom of curved surface matches bottom
of lung. Prevents 'blackening’ in upper lumbars and lower thoracics,
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No 7. SPINOUS. Always use groove 4. Placed from atove or below. Adjust filtarr to metch
funbar curve and overlay spinous processes. Prevents over-exposure in this area,




DETAILS OF FILTER PLACEMENT CONTINUFD

7 A. CERVICAL SPTNOUS.

Used in groove 4. Positlion so the curved surface overlays the
Spinouses, rounded edge just under the occiput. Filters

Spinouges,.
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4 - P CLRVICO-~THORACIC. Use in groove 2. (use groove 3 if extrs points needed.)

This filter is used in A-P Cervico - thoracic, or A-P Full-spine view, Lower- until

blunt edge 18 just inferior to oceiput, narrow edge about xiphoid. Prevents over
expogure of upper thorax and cervicel spine.
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8 » or 8 P. 8 A COPPER BIOCKFR, 8 B LEAD BLOCKFR. Lower in groove 1 until bottom edge
is just superior to Iliac crests. Filters sreas leteral

to epinel column.
- N
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9, LATERAL STEANUM. Use in Lstersl Cervico Thoraclc combination or Lateral Cervical
projection. lower in groove 1 or 2 until curve metches thoracic kyphosis. Sthields
the Sternunm,

a hemopoetic bone.



DETAILS OF FILTER PLACFMENT CONTINUFD,

10. LATERAL CONAD SHIFLD: use in groove 1, lower until curve mestches snterior of Sascrum,
In femsles, just below and snterior; in meles, just cover inferior aspect of Symphysis
Pubis. Use of this filter end its placement is determined by degree of cover you need,
if you susnect serious psthology from case history, do not use it.
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11 and 12. A-P GONAD SHIFLDS, 11, femsle; 12, mele. Poeitlon: on patient using your own
compression bend, or the belt provided in the set., The female is mounted with the
upper curved margins 2t to 3 inches below snterior superior iliac crests,

The male is mounted with the upper msrgin at the lower edge of the Pubic Symphysis.
With these placements, both the Sscro-iliacs snd the Ischias can be viewed.

G

N /

1 -~ 4. POINTS FILTFRS. These are used to compensste for those petients whose body
messurements differ in one or more pspects from the aversge, Their use is explained
specifically on the following pages where esch x-ray view is shown step by step.
However, 1t must be emphasised here and now that the use of 'Points' needs accurate
petient messurement, so a set of relleble calipers i1s essential.

You hsve now been introduced to all the filters. In the following pages you will hsve
peveral Chiropractic views explsined to you; petient placement, filters needed end a
SIMPLE method of srriving at the kV mAs required to get a good x-ray at your first
sttempt, eliminating the need for retskes, which are costly in terms of patient dose
levels, and a financisl drsin on the radiographer,





