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(f) Radiographs made with battery-
powered mobile or portable equipment
must be made with units having a min-
imum rating of 100 mA at 110 kVp at
500 Hz, or of 200 mA at 110 kVp at 60 Hz.

(g) Capacitor discharge and field
emission units may be used if the
model of such units is approved by
NIOSH for quality, performance, and
safety. NIOSH will consider such units
for approval when listed by a facility
seeking approval under §§37.43 or 37.44.

(h) Radiographs must be given only
with equipment having a beam-lim-
iting device that does not cause large
unexposed boundaries. The beam lim-
iting device must provide rectangular
collimation and must be of the type de-
scribed in 21 CFR 1020.31(d), (e), (f), and
(g). The use of such a device must be
discernible from an examination of the
radiograph.

(i) To ensure high quality chest
radiographs:

(1) The maximum exposure time
must not exceed 50 milliseconds except
that with single phase units with a rat-
ing less than 300 mA at 125 kVp and
subjects with chests over 28 cm
posteroanterior, the exposure may be
increased to not more than 100 milli-
seconds;

(2) The source or focal spot to film
distance must be at least 6 feet;

(3) Medium speed film and medium
speed intensifying screens are rec-
ommended. However, any film-screen
combination, the rated ‘‘speed” of
which is at least 100 and does not ex-
ceed 300, that produces radiographs
with spatial resolution, contrast, lati-
tude and quantum mottle similar to
those of systems designated as ‘‘me-
dium speed” may be employed;

(4) Film-screen contact shall be
maintained and verified at 6 month or
shorter intervals;

(5) Intensifying screens shall be in-
spected at least once a month and
cleaned when necessary by the method
recommended by the manufacturer;

(6) All intensifying screens in a cas-
sette shall be of the same type and
made by the same manufacturer;

(7) A suitable grid or other means of
reducing scattered radiation must be
used;

(8) The geometry of the radiographic
system shall insure that the central
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axis (ray) of the primary beam is per-
pendicular to the plane of the film sur-
face and impinges on the center of the
film;

(9) A formal quality assurance pro-
gram shall be established at each facil-
ity.

(j) Radiographic processing:

(1) Either automatic or manual film
processing is acceptable. A constant
time-temperature technique shall be
meticulously employed for manual
processing.

(2) If mineral or other impurities in
the processing water introduce dif-
ficulty in obtaining a high-quality
radiograph, a suitable filter or purifi-
cation system must be used.

(k) Before the miner is advised that
the examination is concluded, the
radiograph must be processed and in-
spected and accepted for quality by the
physician, or if the physician is not
available, acceptance may be made by
the radiologic technologist. In a case of
a substandard radiograph, another
must be immediately made. All sub-
standard radiographs must be clearly
marked as rejected and promptly sent
to NIOSH for disposal.

(1) An electric power supply shall be
used which complies with the voltage,
current, and regulation specified by the
manufacturer of the machine.

(m) A test object may be required on
each radiograph for an objective eval-
uation of film quality at the discretion
of NIOSH.

(n)(1) Each radiograph made here-
under must be permanently and legibly
marked with:

(i) The name and address or NIOSH
approval number of the facility at
which it is made;

(ii) The miner’s Social Security num-
ber;

(iii) The miner’s date of birth; and

(iv) The date of the radiograph.

(2) No other identifying markings
may be recorded on the radiograph.

[43 FR 33715, Aug. 1, 1978, as amended at 52

FR 7866, Mar. 13, 1987, 77 FR 56729, Sept. 13,
2012]

§37.42 Chest radiograph specifica-
tions—digital radiography systems.

(a) Miners must be disrobed from the
waist up at the time the radiograph is

176



Public Health Service, HHS

given. The facility must provide a pri-
vate dressing area and for those miners
who wish to use one, the facility must
provide a clean gown. Facilities must
be heated to a comfortable tempera-
ture.

(b) Every digital chest radiograph
taken as required under this section
must be a single posteroanterior pro-
jection at full inspiration on a digital
detector with sensor area being no less
than 1505 cm square centimeters with a
minimum width of 35cm. The imaging
plate must have a maximum pixel
pitch of 200um, with a minimum bit
depth of 10. Spatial resolution must be
at least 2.5 line pairs per millimeter.
The storage phosphor cassette or dig-
ital image detector must be positioned
either vertically or horizontally so
that the image includes the apices and
costophrenic angles of both right and
left lungs. If the detector cannot in-
clude the apices and costophrenic an-
gles of both lungs as described, then
two side-by-side images can be ob-
tained that together include the apices
and the costophrenic angles of both
right and left lungs.

(c) Chest radiographs of miners under
this section must be performed:

(1) By or under the supervision of a
physician who makes chest radiographs
in the normal course of practice and
who has demonstrated ability to make
chest radiographs of a quality to best
ascertain the presence of pneumo-
coniosis; or

(2) By a radiologic technologist as de-
fined in §37.2.

(d) Radiographs must be made with a
diagnostic X-ray machine with a max-
imum actual (not nominal) source
(focal spot) of 2 mm, as measured in
two orthogonal directions.

(e) Radiographs must be made with
units having generators which have a
minimum rating of 300 mA at 1256 KVp.
Exposure kilovoltage must be at least
the minimum as recommended by the
manufacturer for chest radiography.

(f) An electric power supply must be
used that complies with the voltage,
current, and regulation specified by the
manufacturer of the machine. If the
manufacturer or installer of the radio-
graphic equipment recommends equip-
ment for control of electrical power

§37.42

fluctuations, such equipment must be
used as recommended.

(g) Radiographs must be obtained
only with equipment having a beam-
limiting device that does not cause
large unexposed boundaries. The beam
limiting device must provide rectan-
gular collimation. Electronic post-
image acquisition ‘‘shutters’ available
on some CR and DR systems that limit
the size of the final image and that
simulate collimator limits must not be
used. The use and effect of the beam
limiting device must be discernible on
the resulting image.

(h) Radiographic technique charts
must be used that are developed spe-
cifically for the X-ray system and de-

tector combinations used, indicating
exposure parameters by anatomic
measurements.

(1) If automated exposure control de-
vices are used, performance must be
documented by a medical physicist uti-
lizing the image capture systems and
exposure parameters used at the facil-
ity for chest imaging, using methods
recommended in AAPM Report No. 74,
pages 17-18, and in AAPM Report No.
14, pages 61-62 (incorporated by ref-
erence, see §37.10).

(2) Exposure parameters achieved
during the evaluation of the automated
exposure system must be recorded by
the medical physicist in a written re-
port or electronic file that is stored at
the facility and available for inspec-
tion by NIOSH for a minimum of 5
years after the miner’s examination.

(i) To ensure high quality digital
chest radiographs:

(1) The maximum exposure time
must not exceed 50 milliseconds except
for subjects with chests over 28 centi-
meters posteroanterior, for whom the
exposure time must not exceed 100 mil-
liseconds;

(2) The distance from source or focal
spot to detector must be at least 70
inches (or 180 centimeters if measured
in centimeters);

(3) The exposure setting for chest im-
ages must be within the range of 100-
300 equivalent exposure speeds and
must comply with ACR Practice Guide-
line for Diagnostic Reference Levels in
Medical X-Ray Imaging, Section V—
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Diagnostic Reference Levels For Imag-
ing With Ionizing Radiation and Sec-
tion VII—Radiation Safety in Imaging
(incorporated by reference, see §37.10).
Radiation exposures should be periodi-
cally measured and patient radiation
doses estimated by the medical physi-
cist to assure doses are as low as rea-
sonably achievable.

(4) Digital radiography system per-
formance, including resolution, modu-
lation transfer function (MTF), image
signal-to-noise and detective quantum
efficiency must be evaluated and
judged acceptable by a qualified med-
ical physicist using the specifications
in AAPM Report No. 93, pages 1-68 (in-
corporated by reference, see §37.10).
Image management software and set-
tings for routine chest imaging must
be used, including routine amplifi-
cation of digital detector signal as well
as standard image post-processing
functions. Image or edge enhancement
software functions must not be em-
ployed unless they are integral to the
digital radiography system (not elec-
tive); in such cases, only the minimum
image enhancement permitted by the
system may be employed.

(5)(1) The image object, transmission
and associated data storage, file for-
mat, and transmission of associated in-
formation must conform to the fol-
lowing components of the Digital Im-
aging and Communications in Medicine
(DICOM) standard (incorporated by ref-
erence, see §37.10):

(A) DICOM Standard PS 3.3-2011,
Annex A—Composite Information Ob-
ject Definitions, sections: Computed
Radiography Image Information Object
Definition; Digital X-Ray Image Infor-
mation Object Definition; X-Ray Radi-
ation Dose SR Information Object Defi-
nition; and Grayscale Softcopy Presen-
tation State Information Object Defi-
nition.

(B) DICOM Standard PS3.4-2011,
Annex B—Storage Service Class; Annex
N—Softcopy Presentation State Stor-
age SOP Classes; Annex O—Structured
Reporting Storage SOP Classes.

(C) DICOM Standard PS 3.10-2011.

(D) DICOM Standard PS 3.11-2011

(E) DICOM Standard PS 3.12-2011.

(F) DICOM Standard PS 3.14-2011.

(G) DICOM Standard PS 3.16-2011.
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(ii) Identification of each miner,
chest image, facility, date and time of
the examination must be encoded with-
in the image information object, ac-
cording to DICOM Standard PS 3.3-
2011, Information Object Definitions,
for the DICOM ‘DX’ object. If data
compression is performed, it must be
lossless. Exposure parameters (KVp,
mA, time, beam filtration, scatter re-
duction, radiation exposure) must be
stored in the DX information object.

(iii) Exposure parameters as defined
in the DICOM Standard PS 3.16-2011
must additionally be provided, when
such parameters are available from the
facility digital image acquisition sys-
tem or recorded in a written report or
electronic file and either transmitted
to NIOSH or stored at the facility and
available for inspection by NIOSH for 5
years after the examination.

(6) A specific test object may be re-
quired on each radiograph for an objec-
tive evaluation of image quality at the
discretion of NIOSH.

(7) CR imaging plates must be in-
spected at least once a month and
cleaned when necessary by the method
recommended by the manufacturer;

(8) A grid or air gap for reducing
scattered radiation must be used; grids
must not be used that cause Moiré in-
terference patterns in either horizontal
or vertical images.

(9) The geometry of the radiographic
system must ensure that the central
axis (ray) of the primary beam is per-
pendicular to the plane of the CR imag-
ing plate, or DR detector and is cor-
rectly aligned to the grid;

(10) Radiographs must not be made
when the environmental temperatures
and humidity in the facility are out-
side the manufacturer’s recommended
range of the CR and DR equipment to
be used.

(11) Before the miner is advised that
the examination is concluded, the
radiograph must be processed and in-
spected and accepted for quality by the
physician, or if the physician is not
available, acceptance may be made by
the radiologic technologist. In a case of
a substandard radiograph, another
must be made immediately. Unaccept-
able digital image files must be fully
deleted immediately or rendered per-
manently inaccessible in the event
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that permanent deletion is not techno-
logically feasible.

(j) The following are not authorized
for use under this section:

(1) Digital images derived from film
screen chest radiographs (e.g., by scan-
ning or digital photography); or

(2) Images that were acquired using
digital systems and then printed on
transparencies for back-lighted display
(e.g., using tradition view boxes).

[77 FR 56730, Sept. 13, 2012]

§37.43 Approval of radiographic facili-
ties that use film.

(a) Facilities become eligible to par-
ticipate in this program by dem-
onstrating their ability to make high
quality diagnostic chest radiographs by
submitting to NIOSH six or more sam-
ple chest radiographs made and proc-
essed at the applicant facility and
which are of acceptable quality to one
or more individuals selected by NIOSH
from the panel of B Readers. Appli-
cants must also submit a radiograph of
a plastic step-wedge object! or other
test object (available on loan from
NIOSH) that was made and processed
at the same time with the same tech-
nique as the radiographs submitted and
processed at the facility for which ap-
proval is sought. At least one chest
radiograph and one test object
radiograph must have been made with
each unit to be used hereunder. All
radiographs must have been made
within 15 calendar days prior to sub-
mission and must be marked to iden-
tify the facility where each radiograph
was made, the X-ray machine used, and
the date each was made. The chest
radiographs will be returned and may
be the same radiographs submitted
pursuant to §37.50.

(b) Each radiographic facility sub-
mitting chest radiographs for approval
under this section must complete and
include an X-ray Facility Certification
Document (Form CDC/NIOSH (M) 2.11)
describing each X-ray unit to be used
to make chest radiographs under the
Act. The form must include:

1The plastic step-wedge object is described
in Trout ED, Kelley JP [1973]. A phantom for
the evaluation of techniques and equipment
used for roentgenography of the chest. Amer
J Roentgenol 117(4):771-776.
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(1) The date of the last radiation
safety inspection by an appropriate li-
censing agency or, if no such agency
exists, by a qualified expert as defined
in NCRP Report No. 102 (incorporated
by reference, see §37.10);

(2) The deficiencies found;

(3) A statement that all the defi-
ciencies have been corrected; and

(4) The date of acquisition of the X-
ray unit. To be acceptable, the radi-
ation safety inspection must have been
made within 1 year preceding the date
of application.

(c) Radiographs submitted with ap-
plications for approval under this sec-
tion will be evaluated by one or more
individuals selected by NIOSH from the
panel of B Readers or by a qualified
medical physicist or consultant. Appli-
cants will be advised of any reasons for
denial of approval.

(d) NIOSH or its representatives may
make a physical inspection of the ap-
plicant’s facility and any approved ra-
diographic facility at any reasonable
time to determine if the requirements
of this subpart are being met.

(e) NIOSH may require a facility pe-
riodically to resubmit radiographs of a
test object, sample radiographs, or a
Facility Certification Document for
quality control purposes. Approvals
granted hereunder may be suspended or
withdrawn by notice in writing when in
the opinion of NIOSH the quality of
radiographs or information submitted
under this section warrants such ac-
tion. A copy of a notice withdrawing
approval will be sent to each operator
who has listed the facility as its facil-
ity for giving chest radiographs and
must be displayed on the mine bulletin
board adjacent to the operator’s ap-
proved plan. The approved plan will be
reevaluated by NIOSH in light of this
change.

(f) A formal written quality assur-
ance program must be established at
each facility addressing radiation expo-
sures, equipment maintenance, and
image quality, and must conform to
the standards in AAPM Report No. 74,
pages 1-19, 47-563, and 56 (incorporated
by reference, see §37.10).

(g) In conducting medical examina-
tions pursuant to this Part, physicians
and radiographic facilities must main-
tain the results and analysis of these
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