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Item 1 Radiology Department

Item Goals

Studying Objectives

In this item, we will present you some basic information about the radiology department.
After that, it could give you an overall understanding of the radiology department.

Knowledge Requirements

Mastery: To grasp the basic functions and some equipment of the radiology department.
Acquaintance: To get acquainted with the contents of the radiology department.
Understanding: To understand the requirements of the radiology department.

Section 1 Function of Radiology Department

Lead-in Questions

1. You must have seen a doctor in the hospital, but have you seen the radiology department,
do you know where it is and what it is?

2. What is the function of the radiology department?

3. What are the main equipment in the radiology department?

Text

Radiography started in 1895 with the discovery of X-rays, a type of electromagnetic radiation.
Soon these found various applications, from helping to find shoes that fit, to the more lasting
medical uses. X-rays were put to diagnostic use very early, before the dangers of ionizing radiation
were discovered. Initially, many groups of staff conducted radiography in hospitals, including
physicists, photographers, doctors, nurses and engineers. The medical speciality of radiology grew
up around the new technology and this lasted for many years. When new diagnostic tests involving
X-rays were developed, it was natural for the radiographers to be trained and adopt this new
technology. This happened first with fluoroscopy, computed tomography and mammography.
Ultrasound and magnetic resonance imaging was added to the list of skills used by radiographers
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because they are also medical imaging, but these disciplines do not use ionizing radiation or X-rays.
Although a nonspecialist dictionary might define radiography quite narrowly as “taking X-ray
images”, this has only been part of the work of radiographers and radiologists for a very long time.
X-rays are also exploited by industrial radiographers in the field of nondestructive testing, where
the newer technology of ultrasound is also used.

And radiology department is just a division which takes imaging exam of human body using
X-rays in the hospital or some institutes. It is a very important examination section in the hospital.
In the modern hospital, radiology department is a section which is a set of exam, diagnosis and
treatment. Many diseases in clinical departments are required to achieve the definite diagnosis by
the exam of radiology equipment.

In our country, radiology departments of most hospitals are located in the 1F or underground
of the outpatient and inpatient department. Radiology department uses its equipment to take
imaging examination of the human body. The imaging exam includes X-rays, magnetic resonance
(MR), ultrasonography (USG), etc. Thus, the main equipment of radiology department include
X-ray machine, computed tomography (CT), magnetic resonance imaging (MRI), ultrasonography
(USG) and nuclear medical imaging equipment. In some special hospitals, a number of dedicated
medical imaging equipment should be equipped, for example, X-ray machine for chest radiography
must be used in the chest hospital, and the orthopedics hospital should be equipped with X-ray
machine for the limbs radiography. Beyond that, internal radiology information system (RIS),
hospital information system (HIS), picture archiving and communication system (PACS) and some
other auxiliary devices should be equipped in the radiography department. Table 1-1-1 shows the
basic equipment in the radiography department.

Table 1-1-1 Basic equipment in the radiography department
Equipment Equipment use Equipment Equipment use
Ordinary photographic X-ray =~ X-ray radiography for thinner | CT machine X-ray computed tomography
machine part
Bucky photographic X-ray  X-ray radiography for thicker | MRI machine Magnetic resonance imaging
machine part
Gastrointestinal X-ray machine  Fluoroscopy, spot shot B-mode instrument B-mode ultrasonography
CR, DR Digital X-ray radiography Color ultrasound equipment Color ultrasound imaging and
ultrasonic doppler imaging
DSA Digital subtraction angiography | Nuclear medicine equipment  Radionuclide imaging

Molybdenum target photo-
graphy machine
Bedside X-ray machine

Mammography

Radiography for bedside or in

operation

Auxiliary devices

RIS, HIS and PACS

Automatic processor and laser
camera
Medical digital image archi-

ving and communication

New Words

radiology [rerdi'nlad3i]
electromagnetic [1,lektroumeg'netik]

n. <BE>IOI A, A

adj. <> )
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ionizing ['alanaizin|
tomography [to'mpgrafi]
mammography [ma'mografi]
ultrasound ['altrasaund]
magnetic [maegnetik]
resonance ['rezonans]

outpatient ['autpeifnt]

inpatient ['mpeifnt]
ultrasonography [Altrasa'npgrafi]
nuclear ['nju: klia (r)]
orthopedics [2: 02'pi: diks]
limb [lim]

auxiliary [2: g'ziliori]

bucky ['baki]

gastrointestinal [,gaestrouin'testinl]
fluoroscopy [,flua'roskapi]
doppler ['dopla]

subtraction [sab'treek|n]
angiography [@ndz1'ografi]
radionuclide ['rerdiou'nju: klaid]
molybdenum [ma'libdenom]

Professional Phrases

. electromagnetic radiation

. ionizing radiation

. computed tomography

. magnetic resonance imaging
. radiology information system
. hospital information system

. spot shot

O 00 N N AW N~

. digital subtraction angiography

Key Notes to the Text

. picture archiving and communication system

v. (fff) HLES, () 851 (lonize HYEILAE 53 1d])
n. X Wi EZHEE AR

n. FL5 X LLBEAIAR

n. 7S, AR

adj. WEYER, AR5

n. g g

n. [ 12 A

n. fERBEEA

n. @R AL, A EERA
adj. J{FHIM, JEFRER

n. BEANEL, B

n. VU, Bt

adj. HBHI, & HIH

adj. B 5B

n. RICHE ML

adj. %)

n. Ik, ik

n. <> I8 i ¥k

n. BURTEZE

n. i

HL B S

HENL X 2552 (CT)
WAL R S (MRI)
S B RS (RIS)

EBifE B R (HIS)
EARARIFESE RS (PACS)
KR

T RGE G (DSA)

1. X-rays were put to diagnostic use very early, before the dangers of ionizing radiation

were discovered.

£ B R A M fE F R ILZ AT, X SHEAR F st T2

2. In the modern hospital, radiology department is a section which is a set of exam,



c 4 EFEEEATIRE

diagnosis and treatment.

EIARERE T, BUNRHE —MERE., SW S50 T — @i,

3. In some special hospitals, a number of dedicated medical imaging equipment should be
equipped, for example, X-ray machine for chest radiography must be used in the chest hospital,
and the orthopedics hospital should be equipped with X-ray machine for the limbs radiography.

FERLE LRI e, I H ER A — e T AR & . B, BRHE B b S A 46 I
A T X ZebL, B RHEBerh A& T DU B2 1 % X Zebile

Item Detection

[ . Answer the following questions according to the text.
1. What’s the radiology department?
2. What equipment is there in the radiology department?
3. Which kind of exam are the different equipment used for?
II. Translate the following professional words into Chinese.

1. radiology 2. tomography 3. magnetic 4. ultrasonography
5. bucky 6. fluoroscopy 7. angiography

I. Translate the following professional phrases into Chinese.

1. computed tomography 2. electromagnetic radiation

3. magnetic resonance imaging 4. spot shot

5. picture archiving and communication system

6. digital subtraction angiography

IV. Translate the following sentences into Chinese.

1. Ultrasound and magnetic resonance imaging was added to the list of skills used by
radiographers because they are also medical imaging, but these disciplines do not use
ionizing radiation or X-rays.

2. Many diseases in clinical departments are required to achieve the definite diagnosis by the
exam of radiology equipment.

Section 2 Works of Radiology Department

Lead-in Questions

1. What are the staff members in radiography department?
2. What is the daily work of the staff in the radiography department?

Text

Radiology department has always been the traditional essential department in the general
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hospital, which has made a great contribution to the medical care, scientific research and medical
teaching. With the integration of computer technology, modern physics, electronics and
traditional radiology, modern radiomedicine is like getting wings with high-tech. It offers a
comprehensive range of imaging services and advanced procedures to diagnose a wide variety of
conditions. Radiology department has shown a new vitality in the medical field, it is more and
more irreplaceable in the medical diagnosis and treatment works. So the staff in radiography
department is of great concern to the hospital.

According to different work contents, the radiology staff can be mainly divided into five
groups: diagnosis doctors, radiation technologists, nurses, engineers and assistant personnel.

The work of all kinds of personnel is as follows.

1. Diagnosis doctors

(1) Deal with fluoroscopy, angiography, CT, MRI and interventional therapy according to
the clinical request, standardized writen diagnosis report and regular check of diagnostic
accuracy.

(2) Timely report the diagnosis of emergency radiological examination, and in charge of
rescue in some special exams.

(3) Comply with all kinds of exam procedures, operate machines correctly, maintain the
machines, accept the guidance and supervision of the machine operation from specially-assigned
person.

(4) Teach training and research works in radiology diagnosis.

2. Radiation technologists

(1) Take routine and some special radiography, operate machines in concert with diagnosis
doctors to ensure the image quality, complete the emergency rescue work with the diagnosis
doctors.

(2) Maintain the machines, coach and supervise the use of machines for non-special
operators.

(3) Teach training and research works in radiological technology.

3. Nurses

(1) Cooperate with the doctor to carry out the exam (angiography, CT, MR, interventional
therapy), sterilization operation and disinfection preparation.

(2) Preoperative, in operation and postoperative patient care under the guidance of doctor,
and rescue works.

(3) Responsible for the check and management of equipment, drugs, goods.

4. Engineers

(1) In charge of the equipment installation, debugging, overhaul, regular maintenance and
stability detection.

(2) Coach and supervise the use of machine.

5. Assistant personnel

(1) Responsible for the exam registration, reservation, pricing of the outpatient and
inpatient, etc.
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(2) Be in charge of explaining the preparation and attentions for the exam.

Through the collaboration of all kinds of radiological staff, patients will get the films and

reports, so that the clinical doctors can make further diagnosis and treatment.

New Words

essential [1'sen]]

integrated ['mtigretid]
irreplaceable [ ir1'pleisabl]
technologist [tek'nplod3ist]
interventional [ inta'ven/nol]
therapy ['Oeropi]

timely ['taimli]

supervision [,sju: pa'vizn]
sterilization [ steralar'zeifn]
disinfection [ disin'fekfon]
preoperative [pri'bparativ]
postoperative [,paust'pDparativ]
installation [ msta'lerfn]
debugging ['di: 'bagin]
overhaul ['auvsho: 1]
reservation [ reza'veifn]
collaboration [ko,laeba'rerfn]

Professional Phrases

. of great concern

. interventional therapy

. in charge of

. comply with

. specially-assigned person
. in concert with

. sterilization operation

. disinfection preparation

O 0 3 &N L B LW N~

. patient care

Key Notes to the Text

adj. FEAM), WLEH)
adj. M, BARM, v, k1L
adj. ANA]EEHRT)

n. FAREK

adj. <> NI, T
n. 697

adj. I

n. WE

n. A, Ki

n. H#

adj. KR

adj. RJGH)

n. 2%

ZR%Y

K&

i

Cx(E

T

FEREHE
WAL
it
WY
TA

K #fr
HER R
Ay

1. With the integration of computer technology, modern physics, electronics and traditional

radiology, modern radiomedicine is like getting wings with high-tech.
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B VLR . BARIIER Y. 2 AR G A A LA &, BLAUBUR Be 274 I
TR -

2. Radiology department has shown a new vitality in the medical field, it is more and more
irreplaceable in the medical diagnosis and treatment works. So the staff in radiography
department is of great concern to the hospital.

JBUR R O e B 2 AU R TR ), EAEBEST AR LA A M LKA ]
e BRIE, TBORBNCAE N GO B ek it e %,

3. Deal with ﬂubroscopy, angiography, CT, MRI and interventional therapy according to the
clinical request, standardized writen diagnosis report, regular check of diagnostic accuracy.

FRFE I PR FH A 325K, ARFRIEAL. 35 . CT. MRI XA NIRIT5E, GBS I2WHRE, &
R A S WHERf % .

Item Detection

I . Answer the following questions according to the text.

1. What is the staff composition of the radiology department?

2. What do the kinds of staff do in the radiology department?

3. What will the patient get after the examination?

II. Translate the following professional words into Chinese.

1. irreplaceable 2. technologist 3. interventional 4. sterilization

5. preoperative 6. debugging 7. overhaul 8. collaboration

III. Translate the following professional phrases into Chinese.

1. of great concern 2. in charge of 3. specially-assigned person

4. in concert with 5. comply with

IV. Translate the following sentences into Chinese.

1. It offers a comprehensive range of imaging services and advanced procedures to diagnose a
wide variety of conditions.

2. Take routine and some special radiography, operate machine in concert with diagnosis doctors
to ensure the image quality, complete the emergency rescue work with the diagnosis doctors.

Section 3 Requirements of Radiology Department
Lead-in Questions

1. What are the requirements of the radiology department staff to comply with?
2. Before the examination, what information should be confirmed of the patients?
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Text

There are many requirements in different working contents of radiology department. Here
we only introduce some major and common requirements.

First of all, the staff must have basic medical ethics, practice the Hippocratic Oath at work.
And then, it is also very important that the staff must carefully check the patient’s basic
information, such as the whole name, gender, age, patient number and radiation number, read the
inspection application carefully, take notice of medical history, clinical diagnosis, inspection
item and body part. By doing so, it could ensure that the exam is carried out on right patient and
correct inspection part.

For each inspection item, staff in radiology department must focus on the medical history
and drug allergy history of every patient. The diagnosis doctor would make sure the exam plan
according to the medical history, and the nurse would confirm that the patient do not have
contrast medium allergy on the basis of drug allergy history. The registration personnel should
do some necessary explanation to the patient, and the radiation technologist must affirm that the
patient have removed foreign matters such as necklace, denture, jade pendant, glasses and other
metal items, because that the foreign matters like metal will bring some artifacts in CT and MRI
images, which may even cause fatal harm to the human body and MRI machine.

According to the inspected body part, radiologists select appropriate conditions and range
of radiography, and give lead protection for non-inspection part in necessary. The conditions
include body size, tube voltage (kV), tube current (mA), exposure time (s), pitch, reconstruction
algorithm, and so on. Moreover, it’s significant that the staff must comply with the radiation
safety operation regulations and specification for equipment use. According to the radiological
protection regulations promulgated by the State Council, exposure dose must be strictly
controlled while the patient is diagnosed, treated and checked by radioactive isotope or rays, to
avoid unnecessary exposure.

New Words

ethics ['eOiks] n. TSR

gender ['dzenda] n. P9

inspection [1n'spek/n] n. Ko

appropriate [o'proupriat] adj. 1&EM, GG
lead [li: d] n. By

ensure [n'[ua (r)] v. ffifR

significant [sig'nifikant]
allergy ['eelodsi]

affirm [o'f3: m]

denture ['dent/o]

adj. EEK), HEXHK
v. UESE, ffiiA
n. BF, Xk



Item 1 Radiology Department -

fatal ['fertl]

adj. FKH, Bl

exposure [1k'spauza (1)] n. B
pitch [ptf] n. WEpE
algorithm [‘zlgoridom] n. Bk
promulgate ['promlgeit] v. fAf
isotope ['aisatoup] n. [FIfLZE
Professional Phrases

1. Hippocratic Oath W PR E
2. patient number TN i

3. radiation number JBUR 9w
4. inspection item A1 H

5. carry out S, BT
6. focus on g£HhT

7. contrast medium bics- il

8. on the basis of Wi, M
9. jade pendant TBA

10. non-inspection part A A EB A
11. tube voltage HHE

12. tube current B

13. State Council e 55 Be

Key Notes to the Text

1. And then, it is also very important that the staff must carefully check the patient’s basic
information, such as the whole name, gender, age, patient number and radiation number, read the
inspection application carefully, take notice of medical history, clinical diagnosis, inspection
item and body part.

Hk, FIFEREERZ, BURFTAEN RS A0A ST AR B, R4, %
A ERe S NG RTBOR D, DAL SR A F R, R L 12 A A H A
AL

2. The registration personnel should do some necessary explanation to the patient, and the
radiation technologist must affirm that the patient have removed foreign matters such as
necklace, denture, jade pendant, glasses and other metal items, because that the foreign matters
like metal will bring some artifacts in CT and MRI images, which may even cause fatal harm to
the human body and MRI machine.

TGN B3 T B0 R HEAT Do B AR, TR B A B A B D2 R B I
S, Wi, BF . RKEA. HREE R @Y, BRI A 26 CT A1 MRI &
Bt ie, LA nrae o AR MR B 7= A ™ 45 .
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3. According to the inspection body part, rodiologists select appropriate conditions and
range of radiography, and give lead protection for non-inspection part in necessary.

MR AT A, EREAIG BN A ARG, A A AL T b S H T BB 1 -

4. According to the radiological protection regulations promulgated by the State Council,
exposure dose must be strictly controlled while the patient is diagnosed, treated and checked by
radioactive isotope or rays, to avoid unnecessary exposure.

AR [ 55 e A0ATS PR TSCSS i 47 2%, 0F R A5 P TBOR P [ A7 28 sl S R BEA T2 W7 L 1R T
R AT, A2 b s ) 52 R &, B S AN SE AR RS

Item Detection

I . Answer the following questions according to the text.

What are the requirements of the radiology department staff to comply with?
II. Translate the following professional words into Chinese.

1. lead 2. gender 3. appropriate 4. ensure 5. allergy
6. denture 7. fatal 8. pitch 9. isotope

III. Translate the following professional phrases into Chinese.

1. Hippocratic Oath 2. radiation number 3. inspection item

4. non-inspection part 5. focus on 6. contrast medium

7. tube voltage 8. State Council

IV. Translate the following sentences into Chinese.

1. By doing so, it could ensure that the exam was carried out on right patient and correct
inspection part.

2. The diagnosis doctor would make sure the exam plan according to the medical history, and the
nurse would confirm that the patient do not have contrast medium allergy on the basis of
drug allergy history.

3. The conditions include body size, tube voltage (kV), tube current (mA), exposure time (s),
pitch, reconstruction algorithm, and so on.



Item 2 Digital X-ray Imaging Equipment

Item Goals

Studying Objectives

In this item, digital X-ray imaging equipment are introduced, including computed
radiography {CR), digital radiography (DR), digital subtraction angiography (DSA), digital
gastrointestinal machine and laser imager. With the study of these items, it is essential to learn
about the operating principle, operation procedure and systematic configuration of every
equipment.

Knowledge Requirements

Mastery: To grasp some concepts, key points and professional terms about imaging
process, operation procedure and systematic configuration of digital X-ray imaging equipment.

Acquaintance: To get acquainted with characteristics of CR, DR, DSA and digital
gastrointestinal machine.

Understanding: To understand the components and operation of laser imager.
Section 1 Overview

Lead-in Questions

1. With the help of X-ray, have you ever thought of looking inside your body ? How can we
transform the information of organs and tissues into digital images?

2. Could you list several kinds of digital X-ray imaging equipment?

3. In accordance with your knowledge, which characteristics should digital X-ray imaging
equipment in the future have?

Text

X-ray is a form of electromagnetic wave. It behaves in the same way as light, but with
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shorter wavelength.

When directed at a target of low density, X-ray can pass through the substance
uninterrupted. Higher density targets will reflect or absorb X-ray. Thus, an X-ray image shows
dark areas for soft tissues and shows light areas for bone. Passing through human body, it can
carry important characteristic information of inner structure, in virtue of different density
features among bone, tissue and muscle.

X-ray was discovered accidentally in 1895 by the German scientist Wilhelm Roentgen. Its
most important application has been in medicine. X-ray revolutionizes the way how doctors
detecte diseases and injuries. For the first time, we could see bones and other structures inside
the living body instead of relying on symptoms, samples or surgery.

Since the first X-ray machine was invented, various kinds of X-ray machines have been
developed for diagnosing and treating many diseases. In this item, we only discuss the diagnostic
X-ray machine and focus on computed radiography (CR), digital radiography (DR), digital
subtraction angiography (DSA) and digital gastrointestinal machine. Meanwhile, laser imager is
also discussed for its application as auxiliary equipment.

Although there are great differences among diagnostic X-ray machines for different
diagnostic objectives, the fundamental structure of X-ray machines is similar, which consists of
X-ray generating device, X-ray imaging device and X-ray auxiliary device, as is shown in
Fig. 2-1-1.

| Control unit |

~ | X-ray generating device I D@h-\-ollage generator l

[ X-ray tube |

| Detector & Data acquisition unill

I Computer system l

Digital X-ray Machine Iﬁ |X-ra_v imaging device |<

| Application software ]

\l Display unit ]

fl Examination table l

| Grid, Filtration & Collimator

X-ray auxiliary device l<
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Fig. 2-1-1 System composition of X-ray machine

In X-ray generating device, X-ray tube is to generate X-ray, high-voltage generator is to
supply filament voltage and tube voltage, and control unit takes charge of X-ray’s quality,
quantity and exposure time.

X-ray tube can transform electric energy into X-ray. High voltage generated by high-
voltage generator is applied between cathode and anode of X-ray tube. It directly determines



