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AHTIMUCKUN S3bIK: MeJUIIMHCKHE TPUOOPDI

UNIT I. EEG: HISTORY, BRAIN WAVES, APPLICATIONS

Brain waves classification

For obtaining basic brain patterns of individuals, subjects are instructed to close their eyes and relax. Brain pat-
terns form wave shapes that are commonly sinusoidal. Usually, they are measured from peak to peak and normally range
from 0.5 to 100 V in amplitude, which is about 100 times lower than ECG signals. By means of Fourier transform power
spectrum from the raw EEG signal is derived. In power spectrum contribution of sine waves with different frequencies
are visible. Although the spectrum is continuous, ranging from 0 Hz up to one half of sampling frequency, the brain state
of the individual may make certain frequencies more dominant. Brain waves have been categorized into four basic
groups:

- beta (>13 Hz), - alpha (8-13 Hz), - theta (4-8 Hz), - delta (0.5-

4 Hz).

The best-known and most extensively studied rhythm of the human brain is the normal alpha rhythm. Alpha can
be usually observed better in the posterior and occipital regions with typical amplitude about 50 V (peak-peak). Accord-
ing to our experiences alpha was also significant between posterior and central regions in comparison to other regions.
Alpha activity is induced by closing the eyes and by relaxation, and abolished by eye opening or alerting by any mechan-
ism (thinking, calculating). Most of the people are remarkably sensitive to the phenomenon of "eye closing", i.e. when
they close their eyes their wave pattern significantly changes from beta into alpha waves. The precise origin of the alpha
rhythm is still not known. Alpha waves are usually attributed to summated dendrite potentials. Evoked potentials (e.g.
generated in brain stem) often consist of fibre potentials (axonal) and synaptic components. EEG is sensitive to a conti-
nuum of states ranging from stress state, alertness to resting state, hypnosis, and sleep. During normal state of wake-
fulness with open eyes beta waves are dominant. In relaxation or drowsiness alpha activity rises and if sleep appears
power of lower frequency bands increase. Sleep is generally divided into two broad types: non-rapid eye movement sleep
(NREM) and REM sleep. NREM and REM occur in alternating cycles. NREM is further divided into stage I, stage II,
stage IlI, stage IV.

The last two stages corresponds to deeper sleep, where slow delta waves show higher proportions. With slower
dominant frequencies responsiveness to stimuli decreases. Various regions of the brain do not emit the same brain wave
frequency simultaneously. An EEG signal between electrodes placed on the scalp consists of many waves with differ-
ent characteristics. A large amount of data received from even one single EEG recording presents a difficulty for inter-
pretation. Individual's brain wave patterns are unique. In some cases, it is possible to distinguish persons only according
to their typical brain activity. For example, subjects who regard themselves as rational types or as holistic/intuitive
types may demonstrate certain higher activity in their frontal left and frontal right hemisphere respectively.

I. Phrases for an annotation:

it is claimed that YTBEPIKAACTCSI, UTO... ;
a method of...is proposed TPE/IOIaraeTcsi METO/I. .
the results of... are presented MPEIOCTABIICHBI PE3YIIBTATHI
a particular interest is ... 0cO0BIif HHTEpPEC TPEICTABIISIET
the effect of...on...is discussed obcyxmaeTcs BIHSHIE HA
an attempt to ...is made JIENIAeTCS MOMBITKA
Il. Match the words and word combinations:
1. brain patterns a) 3aTBUIOYHAS U LICHTPaJbHBIC Yac-
2. sine waves b)BocripruumMunBbIit
3. posterior and central regions C) CHHyCOHIaIbHasl BOJHA
4. evoked potentials d) otHecTH K
5. sensitive €) CHHOTITHYECKHE KOMITOHCHTHI
6. brain stem f) 6oapcreoBaHuUe
7. attribute to ) ApeMoTa <
8. wakeful ness ~BBI3BaHHBIE TIOTEHI[HAIIBI
9. drowsiness 1) sHIedanorpaMma
10.synaptic components J) HU3KOYACTOTHBIE PUTMBI
11. lower frequency bands K)CTBOJI TOJIOBHOTI'O MO3Ta
12. holistic types 1) moOHOM JIEBOM U JIOOHOM TIPaBOM
13.frontal left and frontal right T) UEJIOCTHBIC THUIIBI
14. hemisphere 1) HalUeHT
15. subject 0) TOJIyIIapue

I11. Divide the text into the parts and name each of them.

IVV. What information is in each of the parts?
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V. Choose the right sentence:

1. Brain patterns form wave shapes | a) Bonpiioe konuuecTBO IaH-

that are commonly sinusoidal. HBIX, MOJYYEHHBIX OT OJHOTO
curnana D3OI, npu uHTEpIpETa-
LY BBI3BIBAIOT 3aTPYyIHCHIE.

2. EEG is sensitive to continuum of | b) Anpda axTHBHOCTH BBI3BaHA
states ranging from stress state, | 3akpeiTMeM Iya3 U pacciabie-
alertness to resting state, hypnosis | HueM M Hcue3aeT HPU OTKPHITHU
and sleep. I7a3 WIM [pH aKTHBHOCTH TO-
JIOBHOT'O MO3Ta.

3. A large amount of data received | c¢) AKTHBHOCTbH T'OJIOBHOT'O MO3ra
from even one single EEG recording | ¢opmupyer BomHOBbIE (OPMEL,
presents a difficulty for interpreta- | koTopble SBIAIOTCA CHUHYCOHU-
tion. JTATbHBIMH

4. Alpha activity is induced by clos- | d) 93T peructpupyercs B cre-
ing the eyes and by relaxation and | numambHON 0OGCTaHOBKE, B Ha-
abolished by eye opening or alerting | mpspkeHHOM COCTOSHUH, aKTHB-
by any mechanism (thinking, calcu- | mom u paccmabnennom coctos-
lating). HUH, THITHOTHYECKOM M BO BpEMS

CHA

VI. Agree or disagree:

Power spectrum from the raw EEG signal is not derived.

The best known rhythm of the human brain is the normal alpha rhythm.
The precise origin of alpha rhythm is already well known.

Sleep is generally divided into three broad types.

Individual's brain wave patterns are quite the same.

uhwn e

VII. Answer the questions.

1. How are brain waves measured?

2. How many groups do brain waves have?

3. What is the best known rhythm of human brain?

4. Where can alpha rhythm be better observed?

5. When is alpha activity abolished?

6. What waves are dominant during the state of wakefulness with open eyes?
7. How many types of sleep can you name?

8. How many stages is NRem divided into?

9. How can you characterize the last two stages?

10. How can the persons be distinguished in some cases?

VI1II. Write the annotation.
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AHTIMUCKUN S3bIK: MeJUIIMHCKHE TPUOOPDI

UNIT Il. AIR-DISPLACEMENT PLETHYSMOGRAPHY

Thus, human body volume is measured when a subject sits inside the chamber and displaces a volume of air equal to his
or her body volume. Body volume is calculated indirectly by subtracting the volume of air remaining inside the chamber
when the subject is inside from the volume of air in the chamber when it is empty. The air inside the chamber is meas-
ured by applying relevant physical gas laws. Boyle's Law states that at a constant temperature, volume (V) and pressure
(P) are inversely related: P1/P2 = V2/V1.

Therefore, when a constant temperature (isothermal condition) is maintained, Boyle's Law can be applied. Con-
sequently, most early plethysmography required temperature-controlled surroundings and isothermal conditions within
the test chamber. This presented burdensome requirements for testing conditions, which restricted practical implemen-
tation of air-displacement plethysmography. This problem was not fully "resolved until systems were developed that do
not require isothermal testing conditions. ¢

The principles of plethysmography were first applied to the measurement of the body volume and composition
of infants in the early 1900s, but it was not until the 1960s that relatively stable measurements were achieved. However,
these systems required that ambient conditions be maintained constant. Therefore, to deal with rapid fluctuations in tem-
perature, humidity, and pressure generated by humans inside the enclosed chamber, the measurement process by necessi-
ty included procedures that were difficult and laborious and by modern standards would be considered impractical and
unacceptable. Because of inconveniences such as these and various technological difficulties, none of the early APGs
were ever developed for common, everyday use. Later experimental APGs developed in the 1980 were more technologi-
cally advanced. APG adds quantitative and objective data to the anatomical assessment of non- invasive image methods
in the study of chronic venous insufficiency. It is also useful to detect himodynamic alterations in the venous system,
whether they are due to obstruction, primary or secondary valve insufficiency, or calf pump alteration. APG has also
been applied toward identifying and following up patients that are good candidates for deep venous reconstruction. Fur-
thermore, APG testing can be carried out over compression garments thus enhancing its applicability to a wide range of
patients with peripheral disorders. Arterial inflow can be measured to identify patients that are the best candidates for
drug therapy and for follow- up to vascular interventions. APG technology has been used on various space missions to
quantify the effects of prolonged micro-gravity on vascular tone.

I. Phrases for an annotation:

1. The paper puts forward the idea B CTATh€ BBIJABUTAETCS HIES

2. Data on.... are discussed 00CYKIat0TCS JAHHBIE 10

3. The paper is highly recommended | cTaTbs OCOOCHHO PEKOMEHIYET-
to CiA

4. A comparison of... with... is made MPOBOJIMTCSI CPABHEHHE

5. An attempt to...is made JIeTTaeTCs MOTBITKA

I1. Match the words and the word combinations:

1. air-displacement a) cJIeI0BaTEIbHO

2. chamber b) BeImOTHEHKE

3. consequently C) H3MEHCHHE

4. burdensome requirements d)xamepa

5. implementation €) HeIOMmyCTHMBIH

6. fluctuation f) Henocratok

7. humidity 0) yBeIMUMBATH

8. unacceptable h) nepememnienne Bo3myxa

9. insufficiency 1) BIaXXHOCTD

10. enhancing j) obpemenutenbHble TpeOOBaA-
HYS

I11. Divide the text into parts and name each of them.

IVV. What information is in each of the parts.
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V. Choose the right sentence.

1. Boyle's Law states that at a
constant temperature, volume
and pressure are inversely re-
lated.

a) Kpome toro, tectupoBanne APG
MOKET OBITh BBINOJHEHO Ha Mpel-
MET C)KaTHs, TaKuM 00pa3oM yBe-
JUYUIOCH €r0 MPUMEHEHUE IS [IH-
pPOKOTro JAWana3oHa MAlHCHTOB C
paccTpoiicTBaMu  miepu(epHifHOTO
KpOBeOOeCICUCHHUS.

2. This presented burdensome
requirements for testing condi-
tions, which restricted practical
implementation of air- dis-
placement plethysmography.

b)OmHako 3TH OHOTEXHUIECKHE
CHUCTEMBI TPEOOBAIH, YTOOHI YCIIO-
BUS OKPYIKArOIIEH cpelbl ObUIH TO-
CTOSIHHO TOJICPIKaHBI. .

3. However, these systems re-
quired that ambient conditions be
maintained constant.

c) Oro mpeacTtaBWIi0O OOpEMEHH-
TENbHBIE TPEOOBAHUS VIS TIPOBEPKH
YCIIOBUM, KOTOpbIE€  OIpaHUYMIIU
MPaKTHIECKOEe TPHMEHEHHE IIIe-
TU3MOrpaduy, OCHOBAaHHOW Ha BO3-
JYIITHOM CMEICHUH.

4. Furthermore, APG testing can
be carried out over compression
garments thus enhancing its ap-
plicability to a wide range of pa-
tients with peripheral disorders.

d) 3akon boitns- Mpwuorra yrBep-
JKTaeT, YTO MPU TMOCTOSHHOW TEeM-
nepaType OTHOUICHHUS 00BEMOB BO3-
JlyXa WIM ra3a W ero AaBJeHHS 00-
paTHO MPOMOPIIHOHAIHHEIL.

V1. Agree or disagree.
1. The air inside the chamber is measured by applying Pascal's

law.
2. The problem of isothermal condition wasn't resolved.
3. The principles.of plethysmography were first applied in 1960
4. None of the APGs were ever developed for common, everyday
use.

5. APG adds quantitative and objective data to the anatomical assessment of noninvasive image methods in the
study of chronic venous insufficiency.
VI1I. Answer the questions.

How is human body volume measured by means of air- displacement plethysmography?
How is body volume calculated?

In what case can Boyle's law be applied?

When was the problem of isothermal condition resolved?

What were the principles of plethysmography applied to?

Why was none of the early APG ever developed for everyday use?

What is a new APG method useful to?

NowunhshwnNne

VIII. Write the annotation.
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UNIT I1l. ELECTROENCEPHALOGRAPHY (EEG)

The EEG is the most informative laboratory test in individuals with epileptic seizures. It may play an important
role in the diagnosis of epilepsy, classification of the type of epileptic seizure and epileptic syndrome, determining the
area in the brain where seizures begin and in certain instances may influence the choice of anti-epileptic medication.

The diagnosis of epilepsy is usually based on the history. Due to the random and often unpredictable nature of
epileptic seizures, the EEG is typically recorded between seizures and conclusions are based on the EEG findings in be-
tween seizures. If the area triggering seizures lies deep within the brain, such as in the frontal or temporal lobes, the EEG
recording may be normal. Indeed, even repeated EEGs may be normal in some patients with epilepsy. In contrast epilep-
tiform EEG patterns occur in about one to two percent of patients without any history of epileptic seizures. Relatives of
individuals who have epilepsy may have inherited genetic EEG patterns and not have any epileptic seizures. Thus it is
important the EEG findings are interpreted correctly and correlated with the patient's clinical history.

Technical Aspects of EEG

The EEG measures the difference in electrical potential between two points on the surface of the head. It is a
tracing of the voltage fluctuations over time recorded from electrodes placed over the scalp in a
specific manner. This represents fluctuating electrical potentials in membranes of neurons (brain cells) in superficial lay-
ers of the brain cortex. The skull, scalp, and cerebrospinal fluid reduce the EEG activity that is detected on the surface of
the scalp.

Typically, 19 EEG electrodes are placed over the scalp as well as electrodes that are reference electrodes placed
over the ears, cheek, and to pick up the electrocardiogram (ECG). In selective situations the neurologist may suggest that
additional electrodes be applied in order to record the EEG activity that may be missed by a routine EEG.

Video-EEG Monitoring and Ambulatory EEG Recordings

Video-EEG monitoring allows simultaneous recording of the EEG and video data and is of particular value in
assessing patients for epilepsy surgery and determining whether clinical events the patient is experiencing are epileptic
or not epileptic In nature.

In some EEG laboratories such as BC Children's Hospital video recordings have been performed as part of rou-
tine EEG recordings over the past 10 years. This is not standard practice in all laboratories. Ambulatory EEG allows
continuous EEG monitoring during normal activities and can be helpful in assessment of seizure frequency and determi-
nation of the nature of clinical behaviours. Patients are able to walk around and leave the hospital with the EEG record-
ings on and typically the battery allows continuous EEG recording for 18 to 24 hours.

Invasive Video-EEG Monitoring

This involves placement of electrodes directly on (subdural grid or strip electrodes) or within (depth electrodes)
the brain surface and is performed in patients undergoing brain epilepsy surgery in select situations.

I. Phrases for an annotation.

the paper explores common | B cTarthe HCCIEAYIOTCSA OOLIHME IPO-

problems

OJ1EMBI

a detailed description is given to

HOI[pO6HO OIIMCBIBAKOTCA

the object of this study was

OCJIBIO UCCIICIOBAaHUA ABUITIOCH

the subject ( object, purpose) of
the paper is

OCJIb CTaTbU

it is assumed that

npeanosaraeTes, 4YTo

it is found that

HaiJeH, 4TO

I1. Match the words and word combinations;

1) the epileptic seizures

) BBI3BIBAOIITHI

2) medication

b) cornacossiBaTh

3) random

¢) ucropus 00Ne3HU

4) triggering

d) xopa royloBHOI0 MO3ra

5) the frontal or temporal lobes

€) SMIISNTHYIECKHIE IPUTaIKH

6) correlate

f) CIIMHHO-MO3roBas XUJKOCTb

7) the clinical history

1) OJTHOBPEMEHHBIN

8) the brain cortex

h)neuenue

9) a skull

1) OOBIUHBII

10) a cerebrospinal fluid

]) mepenBUKHON

11) simultaneous K) KJIETKa

12) an assess 1) noOHast ¥ BUCOYHBIE JTOJIH
13) a routine T)CIy4aiHbINA

14) an ambulatory 1) uepen

15) undergoing 0)OLICHUBATh

16) cell

P) TIOABEPTAIOIIHICS

III. Divide the text into parts and call them.
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1v.

What information is in each of the parts.

V. Choose the right sentence.

1

2

1. In contrast epileptic form EEG
patterns occur in about one or two
percent of patients without any
history of epileptic seizures.

a) IlepemmwxHas D3I mo3Bomser
HETpephIBHYIO peructpanuto D01,
KOHTPOJIMPYIONIYI0 BO BpeMs HOP-
MaJdbHBIX JCHCTBHH, W MOMXKET
OBITh TOJIC3HOW B aHAJIM3E 4YacTo-
THI W ONpEAeNCHUS NPUPONBI U
CHUMIITOMOB 3a00JICBaHU.

2. In selective situation the neu-
rologist may suggest that addi-
tional electrodes are applied in or-
der to record the EEG activity that
may be missed by a routine EEG.

b) ns cpasrenus. D01 ¢ snmnern-
TH(QOPMHBIMH  yYacTKaMH BCTpe-
YaeTcsl Jake y OJHOro-IByX Ia-
[IUCHTOB, y KOTOPBIX B HCTOPUH
OoNe3HM HE YKa3aHBl NPH3HAKH

3. Ambulatory EEG allows con-
tinuous EEG monitoring during
normal activities and can be help-
ful in assessment of seizure fre-
quency and determination of the

¢) JluarHo3 »SOMIenCHHA OOBIYHO
OCHOBaH Ha UCTOPUH OOJIC3HH.

4 The diagnos'ils 'of épilepsy is
usually based on the history.

d) B 0coObix BBIOOPOYHBIX CO-
CTOSIHUSIX HEBPOJIOTH MOTYT Tpel-
JIOXKUTH JIOTIOJIHUTEIIBHBIE 3JIeK-
TpOABI, obecreunBaroye A0Noi-
HUTENbHYIO 3anuch 2T 1

VI.

Agree or disagree.

1. The EEG may play an important role in the classification of the type of epileptic seizure.

2. If the area triggering seizures lies deep within the brain, the EEG may not be normal.

3. Relatives of individuals who have epilepsy may have inherited genetic EEG patterns.

4. The EEG measures the difference in electrical potential between four points on the surface of the head.

5. Patients aren't be able to walk around and leave the hospital with the EEGrecordings on.
VII. Answer the questions.

1. What is EEG and where can it be used?

2. What  does the EEG measure?

3. What  can additional electrodes be applied for?

4, What  does video EEG monitoring allow?

5. What  does ambulatory EEG allow?

VIII. Write the annotation-
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UNIT IV. PHOTOELECTRIC PLETHYSMOGRAPHY

Photo-plethysmography (PPG) provides a qualitative assessment of changes in cutaneous blood volume. It is
based on the determination of the optical properties of a selected skin area. The PPG electrode is composed of an infrared
light emitting diode and a photosensor. Light transmitted into the skin is scattered and absorbed by tissue in the illumi-
nated field. Blood, being more opaque than surrounding tissue, attenuates the reflected light in greater proportion. The
intensity of reflected light changes with tissue blood density. The measurement is localized to the microvasc.ulature of
the cutaneous layer underlying the electrode. The instrument may be used to measure arterial pulsations or transient ve-
nous volumes. To measure changes in venous volume, the voltage signal generated in the photo sensor is amplified
through a DC coupled circuit, which dampens higher frequency arterial pulsations, leaving a low frequency response
with a longer time constant. This produces a relatively stable tracing, which corresponds to blood density in the underly-
ing tissue. The PPG is able to monitor alterations in tissue venous filling as the patient is asked to perform certain ma-
neuvers. There are two different types of probes that can be used for PPG measurements:

1. Reflection probe: This type of probe can also be used for the venous test. The light emitting and sensitive
parts are located side by side in one probe. The photosensors detect the light, which is backscattered from the tissue of
the skin. Due to the body's anatomy, the PPG sensors can only detect the pulse waves in areas that contain many arterio-
venous anastomoses such as the fingers, toes, earlobes, or some regions of the face.

2. Transmission probe: In these probes, the photosensors are located on the opposite side of the light emitting
parts. The tissue is located between them. This limits the field of application to locations where the light can penetrate all
the way through the tissue (e.g., fingers, toes, or earlobes). In contrast to the reflection probe, the main sources of pul-
sation also contain the large vessels making these sensors especially useful for peripheral blood pressure measurements.

3. PPG testing should be performed in temperature controlled environments and skin temperature should be
maintained near thermoneutral temperatures in the range of 28-32°C. Thermoregulatory adjustments in cutaneous blood
flow may otherwise affect test results. The results of PPG testing are most often used to evaluate venous hemodynamics
of the entire limb. However, it provides localized superficial assessment. Extrapolating the results of testing to the whole
limb is of questionable value. The potential use of either instrument for evaluating local derangements in venous hemo-
dynamics has not been adequately explored. Some of the prominent applications of PPG are in the diagnosis of arterial
diseases in fingers and toes, functional disturbances of blood flow (e.g., Raynaud's syndrome), thoracic outlet syndrome
and measurement of peripheral blood pressure.

I. Phrases for an annotation:

1. the paper is about CTaThs O...
2. the paper provides ciTevigw | crares npeacraBiser c600iH0030p
3. the paper discusses, considers | crtates 00CyKaaeT, paccMaTpHBAET,
examines, analyses, reports on, HCCIIEAYeT, aHAIU3UPYeT, coodma-
touches upon €T, 3aTParuBaeT
4. much attention is given to MHOT'O BHUMAHHSI yJICJICHO
1. Read the text and match the words with the translation:
1) cutaneous a) KOXKHBIH
2) photo-sensor b) doromaTunk
3) tissue C) TEMHBIH, HEITPO3pPaYHBII
4) scatter d) ociabiaTh, CMSr4aTh, yMEHbIIATh
5)opaque €)KaIusIp
6) attenuate 0 BeHO3HOE KPOBEHANIOJIHEHUE
7) microvasculature J) pacceuBaThCs
8) venous volumes h)yBennuuBath
9) dampen I) vactp
10) amplify ]) TkaHb
11) probe K) MOYKa yXa
12) emitting I) cocyn
13) earlobe T) KOHEYHOCTb
14) light emitting parts IT) UCClIeJIOBaHNE
15) vessel 0) MCITyCKaeMbIi
16) limb P) CBETOHO

10
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face,

PN

v

ounnhwnNE

AHTIMUCKUN S3bIK: MeJUIIMHCKHE TPUOOPDI

III. Divide the text into the parts and give the titles of each of them.

IV. What is the information in each of the parts.

V. Choose the right translation:

1. Photo-plethysmography pro-
vides a qualitative assessment of
chances in cutaneous blood vol-
ume.

a) HEKOTOpbIE U3 BBINENEHHBIX NPU-
meHeHut ®DIII" oTHoOcATCS K OuU-
arHOCTHKE apTepHajbHBIX OoJe3HeH
B Majbllax pPyK M THajbllaX HOT,
(YHKIIMOHAJIBHBIX HapyIIEeHHIX
KpPOBOTOKa (Hampumep,, CHHIPOM
Paynnana), rpynHON CHHIPOM BBI-
X0la W W3MEPEHHUE [aBJICHHS IIe-
pudepruIeckoil KPOBH.

2. Blood, being more opaque
than serrounding tissue, attenu-
ates the reflected light in greater
proportion.

b) doronaruuku pearupyror Ha
CBET, KOTOPBIH OTPa)KaeTCs OT TKAHU
KOXKH.

3. The photosensor detect the
light which is backscattered from
the tissue of the skin

C) KpOBb MEHEE IMpo3payHas, 4YeMm
OKpYJKaloIllass e¢ TKaHb, MO3TOMY
HNHTCHCUBHOCTH OTpa)KeHHOFO oT
Hero cBeTa 0oJIbIIe

4. Some of the prominent appli-
cations of PPG are in the diag-
nosis of arterial diseases in fin-

d) ¢oromrerusmorpadus obecre-
YUBAET KauYE€CTBEHHYIO OLIEHKY aHa-
JIn3a U3MEHEHUU KpPOBEHAIOIHEHUS

gers and toes, functional distur- | koxn
bances of blood flow (e.g. Ray-
riauld's syndrome, thoracic outlet
syndrome and measurement of

peripheral blood pressure.

V1. Agree or disagree:

Photo-plethysmoaraphy doesn't provide a qualitative assessment of chanages in cutaneous blood volume.
The measurement is localized to the microvasculature of the cutaneous layer underlying the electrode.
Reflection probe can't be used for venous test.

PPG can only detect the pulse wave in some regions of the

The results of PPG testing are most often used to evaluate venous hemodynamics of the entire limb.
VII. Answer the questions:

What does photo-plethysmography provide?

What is it based on?

What is instrument used to?

What is PPG able to monitor?

What is the difference between a reflection and a transmission probe?
What are the results of PPG testing used to?

VIII. Write the annotation to the text.
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[[eHTp AMCTAaHIMOHHOTO 06YYeHHUs U MOBbILIEHUS KBaTUPUKALUU

AHTIMUCKUN S3bIK: MeJUIIMHCKHE TPUOOPDI

UNIT V. FUNDAMENTALS OF EEG MEASUREMENT

Electroencephalography is eT medical imaging technique that reads scalp electrical activity generated by brain
structures. The electroencephalogram (EEG) is defined as electrical activity of an alternating type recorded from the
scalp surface after being picked up by metal electrodes and conductive media. The EEG measured directly from the cor-
tical surface is called electrocortiogram while when using depth probes it is called electrogram. In this article, we will
refer only to EEG measured from the head surface. Thus electroencephalographic reading is a completely non-invasive
procedure that can be applied repeatedly to patients, normal adults, and children with virtually no risk or limitation.

When brain cells (neurons) are activated, local current flows are produced. EEG measures mostly the currents
that flow during synaptic excitations of the dendrites of many pyramidal neurons in the cerebral cortex. Differences of
electrical potentials are caused by summed postsy- naptic graded potentials from pyramidal cells that create electrical
dipoles between soma (body of neuron) and apical dendrites (neural branches). Brain electrical current consists mostly of
Na+, K+, Ca++, and ClI- ions that are pumped through channels in neuron membranes in the direction governed by
membrane potential. The detailed microscopic picture is more sophisticated, including different types of synapses in-
volving variety of neurotransmitters. Only large populations of active neurons can generate electrical activity recordable
on the head surface. Between electrode and neuronal layers current penetrates through skin, skull and several other lay-
ers. Weak electrical signals detected by the scalp electrodes are
massively amplified, and then displayed on paper or stored to computer memory. Due to capability to reflect both the
normal and abnormal electrical activity of the brain, EEG has been found to be a very powerful tool in the field of neu-
rology and clinical neurophysiology. The human brain electric activity starts around the 17-23 week of prenatal devel-
opment.

From the anatomical point of view, the brain can be divided into three sections: cerebrum, cerebellum, and
brain stem. The cerebrum consists of left and right hemisphere with highly convoluted surface layer called cerebral cor-
tex. The cortex is a dominant part of the central nervous system. The cerebrum obtains centres for movement initiation,
conscious awareness of sensation, complex analysis, and expression of emotions and behaviour. The cerebellum coordi-
nates voluntary movements of muscles and balance maintaining. The brain stem controls respiration, heart regulation,
biorythms, neuro-hormone and hormone secretion, etc. The highest influence to EEG comes from electric activity of
cerebral cortex due to its surface position. There are some theoretical and practical differences between EEG and MEG.
Although the MEG is produced by the same electrical currents, it can provide complementary information to EEG.

l. Phrases for an annotation:

much attention is given to

MHOTI'0O BHUMaHUA YACJICHO

the paper presents a review of

CTaTbhbsd NPEACTABIISICT 063013

the purpose of the paper is

CJIb CTaTbU

the author introduces the concept of

ABTOP BBOAUT KOHICTIIIUIO

I1. Match the words and the word combinations.

1) imaging technique

a) HUCCICAOBAHUEC

2) cortical surface

b)cunonTHyeckné BO30YKICHUS

3) reading

C) BbI3BaHa

4) synaptic excitation

d) otobpaxkarscst Ha Oymare

5) are caused by

€) MO3KEYOK

6) display on paper

f) cnoxuprit

7) cerebellum

1) TOTIOJTHUTEIbHBIN

8) convoluted

h) TexHuueckoe oTobpakeHue

9) complementary

1) nbixaHue

10) respiration

J) OBEPXHOCTH KOPBI FOJIOBHOTO
MO3ra

I11. Divide the text into the parts and name them.

1v.

What information is in each of the parts.
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[[eHTp AMCTAaHIIMOHHOTO 0O6Y4YeHHs U NOBbILIEHHS KBaJIUPUKAIIUU

AHTIMUCKUN S3bIK: MeJUIIMHCKHE TPUOOPDI

V. Choose the right sentence.

1. Thus encephalographic reading is
a completely non-invasive procedure
that can be applied repeatedly to pa-
tients normal adults and children
with virtually no risk or limitation

a) MO3XKEYOK KOOPIUHHUPYET
JIOOPOBOJIbHBIC JBIKCHUS, MO
JepKaHue OalaHca W MBIIICY-
HYIO JICSITeIBHOCTD.

2. Differences of electrical potentials
are caused by summed postsynaptic
graded potentials from pyramidal
cells that create electrical rtipolfis

hotwpsn mus and apical
dendrites

b) Takmm oOpa3oM, 3IEKTPOIH-
nedanorpadguaeckoe  UCCIEN0-
BaHHE - 3TO IOJHOCTBIO HEpas-
pylIaroIas mpoueaypa, Koropast

TaM HEOIZHOKPAaTHO, KaK B3pOC-
JBIM TaK W OeTsM, 6e3 pucka u
OrpaHUYCHUS.

3. The human brain electric activity
starts around the 17-23 week of pre-
natal development.

C) Pa3HOCTh BIEKTPUYECKUX II0-
TEHIMAJIOB BBI3BAaHA CYMMHPO-
BaHHEM MIOCTCHHANTHYECKUX
TpaslyupyeMbIX HEHPOHOB, KOTO-
pBle CO3JAIOT JUIOIH MEXIY
COMOM U aNuKalbHBIMU JACHAPH-
TaMH.

4. The cerebellum coordinates vol-
untary movements of muscles and
balance maintaining.

d) denoBeueckass MO3roBasi JIeK-
TpUYeckas  aKTHBHOCTh  Ha-
YUHAETCS MpuMepHO Ha 17-23-i

HeJele IIo/a.

V. Agree or disagree.

1. Electroencephalography is a risk for children.
The detailed microscopic picture is less sophisticated.
3. Weak electrical signals detected by scalp can't be displayed on

e

paper.
4. The cerebrum coordinates voluntary movements of muscles.
The brain stem controls respiration, heart regulation, biorythms. neurohormone and hormone secretion.

VI. Answer the questions:

v

1. What is an electroencephalography?

2. What is it recorded from?

3. How is it called when using depth probes?

4. What currents does EEG mostly measure?

5. When does the human brain electric activity start?
6. What sections can the brain be divided?

7. What is a cortex?

8. What does the cerebrum obtain?

9. What does the cerebellum coordinate?

10. What is the difference between EEG and MEG?

VII. Write the annotation.
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[[eHTp AMCTAaHIIMOHHOTO 0O6Y4YeHHs U NOBbILIEHHS KBaJIUPUKAIIUU

AHTIMUCKUN S3bIK: MeJUIIMHCKHE TPUOOPDI

UNIT VI. MEDICAL DEVICES

This is an extremely broad category - essentially covering all healthcare products that do not achieve their in-
tended results through predominantly chemical (e.g. pharmaceuticals) or biological (e.g., vaccines) means, and do not
involve metabolism.

A medical device is intended for use in: the diagnosis of disease or other conditions, or in the cure, mitigation,
treatment, or prevention of disease.

Some examples include pacemakers, infusion pumps, the heart- lung machine, dialysis machines, artificial or-
gans, implants, artificial limbs, corrective lenses, cochlear implants, ocular prosthetics, facial prosthetics and dental im-
plants.

Stereo-lithography is a practical example of medical modeling being used to create physical objects. Beyond
modeling organs and the human body, emerging engineering techniques are also currently used in the research and de-
velopment of new devices for innovative therapies, treatments, patient monitoring, and early diagnosis of complex dis-
eases

Medical devices are regulated and classified (in the US) as follows:

1. Class I devices present minimal potential for harm to the user and are often simpler in design than Ciass Il or
Class 111 devices. Devices in this category include tongue depressors, bedpans, elastic bandages, examination gloves, and
hand-held surgical instruments and other similar types of common equipment.

2. Class Il devices are subject to special controls in addition to the general controls of Class | devices. Special
controls may include special labeling requirements, mandatory performance standards. Devices in this class are typically
non-invasive and include x-ray machines, PACS, powered wheelchairs, infusion pumps, and surgical drapes.

3. Class Il devices generally require pre-market approval, a scientific review to ensure the device's safety and
effectiveness, in addition the general controls of Class I. Examples include replacement heart-valves—silicone filled
breast implants, implants eerebeHa stimulators, unpalatable pacemaker pulse generators and end osseous (infra-bone);
implants.

I. Match the words and the word combinations.

1)to cure a) MPOIYKTHI 3/[PaBOOXPAHEHHUS
2) mitigation b) uckyccrBeHHbIi

3) an infusion pump C) YMEHBIIICHUE

4) surgical instruments d) KoxJieapHbIi UMIUIAHT

5) healthcare product €) TIa3Ho# mpoTe3

6) artificial ) neuenue

7) tongue depressions JT) AETPECCOPHI A3BIKA

8) cochlear implant h) macoc BiaMBaHuUs

9) ocular prosthetics I) npuBO/IHBIC MHBATUIHBIE KPECia
10) powered wheelchair J) XupypruvecKue HHCTPYMEHTHI
11) surgical drapes K) BHyTPUKOCTHBIE UMITJIAHTHI
12) an endosseous implant 1) xupyprudeckne IpOCTHIHH

1. Divide the text into parts and give the title to each of them.

I11. What is the information In each of them?
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[[eHTp AMCTAaHIIMOHHOTO 0O6Y4YeHHs U NOBbILIEHHS KBaJIUPUKAIIUU

AHTIMUCKUN S3bIK: MeJUIIMHCKHE TPUOOPDI

IVV. Choose the right translation:

1. Divices in this category include
tongue depressors, elastic ban-
dages, examination gloves, hand-
held surgical instruments and other
similar types of common equip-
ment.

a) ATO YPE3BBIYAMHO MIMPOKas Ka-
TEropus, MO CYLIECTBY, MHOKpPbI-
BaloIasi BCe TMPOIYKTHI 3/PaBo-
OXpaHEHHs, KOTOpbIe HE OCTH-
rarT UX HAMCUCHHBIX PE3yJIbTaTOB
4yepes npeoOagaroIme XH-
MHYECKAC WIA OHOJOTHYCCKHE
CpEJICTBa, U HE BOBJICKAIOT MeETa-
00H3M.

2. Stereo-lithography is a practical
example of medical modeling be-
ing used to create physical objects.

b) ycrpoiicTBa B 3TOM Kiacce sB-
JAI0TCA  THIMYHO Hepaspyllaro-
LIMMHACS ¥ BKJIIOYAIOT PEHTICHOB-
CKHE allapatsl, HACOCH! BIMBaHUS

U XUPYPrUYECKHUE IIPOCTHIHU.

3. Devices in this class are typi-
cally non-invasive and include X-
ray machines, infusion pumps and
surgical drapes.

c) crepeonurorpadus - TPaKTH-
YeCKMH MpPUMEP MEAULHUHCKOTO
MOZEIUPOBAHUs, HCIOIB3yeMOTO,
4TOOBI cO31aTh (pu3HUYecKHe 00b-

CKTHI.

4. This is an extremely broad cate- | d) ycrpoiictBa 3T0ii Kateropuu
gory essentially covering all | BxirouaroT menpeccopsl si3bika,
healthcare products that don't | snactuunble 6aHmAXKH, IEPUATKH
achieve their intended results | oGcremoBaHus U EPEHOCHBIE XH-
through predominantly chemical | pyprudeckue HHCTPYMEHTSI.

or biological means, and don't in-
volve metabolism.

V. Agree or disagree.

1. A medical device is only intended for use in the diagnoses of diseases.

2. Stereo-lithography is a practical example of medical modeling for creating physical objects.
3. Class I devices include X-ray machines,

4. Class Il devices include bedpans, examination gloves.

, 5. Class Il devices include replacement heart valves, silicone gel- filled breast implant.

V1. Answer the questions:

. What are medical devices used for?

. What do some medical devices include?

. What is stereo-lithography used to?

How are medical devices regulated?

. What devices are included in the first category?
.. What are the second- class devices?

. What do the third-class devices include?

VIII. Write the annotation.
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[[eHTp AMCTAaHIIMOHHOTO 0O6Y4YeHHs U NOBbILIEHHS KBaJIUPUKAIIUU

AHTIMUCKUN S3bIK: MeJUIIMHCKHE TPUOOPDI
UNIT VII. VENTR ASSIST LVAS

Ventr Assist is a new third generation cardiac assist system primarily designedas a permanent alternative to
heart transplant for patients suffering heart failure. It is a blood pump that connects to the left ventricle of the diseased
heart to help ailing heart's pumping function and assists in restoring a better quality of life.

It can also be used as a bridge to heart transplant and possibly a bridge to recovery, where it may allow a deteri-
orating heart an opportunity to recuperate. Ventr Assist has only one moving part - a hydro dynamically suspended im-
peller. It has been designed to have no wearing parts or cause blood damage. It weighs just 298 grams (10 0z) and meas-
ures 60 mm (2.5 inches ) in diameter, making it suitable for both children and adults. The implanted parts of the Ventr
Assist system use materials which are fully biocompatible including titanium alloys.

Its components are light, strong, non-toxic and highly resistant to degradation within a body. The Ventr Assist is
an outstanding advance over the older heart- assist devices. Its unique combination of features and benefits include;

features:

- a small size
a patented hydro dynamically suspended impeller
a fully redundant back-up motor drive, controller and processor
a diamond-like carbon coating on blood contacting surface

benefits:

assists the natural heart which is not removed
no wearing parts
advanced information management allows remote monitoring and logging of critical data.

|. Match the words and word combinations with Russian.

1) cardiac assist system a) TIONIHOE Pe3epPBHPOBAHUE DIIEK-

TPOIIpHuOOPOB

2) heart transplants

b) cepaeunas HemocTaTOUHOCTH

3) a heart failure

C) JICBBII JKeITyI0UeK

4) a blood pump

d) nenexon

5) a left ventricle

€) CHCTeMa MOJIEPIKKH CepCTHON
JIeTENLHOCTH

6) an ailing heart's pumping sys-
tem

f) BbUICYUTH CEPACHUHYIO HCIOCTA-
TOYHOCTh

7) a bridge

1) cepAeUHbIe TPAHCTIIAHTHI

8) deteriorating heart recuperate

h) kpoBsiHO# Hacoc

9) a suspended impeller

i) GHOCOBMECTHMBIit

10) biogompatible

J) yxyamieHue CBOWCTB BHYTPH Te-
Cc
na

11) titanium alloys

K) aJ'IMaBOl'IO,Z[O6HOG yriaepoaucToe
COCIIMHCHUE

12) a degradation within body

1) JloracTHOE KOJIeCO

13) diamond-like carbon coating

T) THTAHOBBIC CILJIaBBbI

14) a fully redundant back-up mo-
tor drive

1) HapylIeHHue CepJeYHOi Hacoc-
HOW (QyHKIHH

11. Divide the text into the parts and give the title to each of them.

I11. What information is in each of them?
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[[eHTp AMCTAaHIIMOHHOTO 0O6Y4YeHHs U NOBbILIEHHS KBaJIUPUKAIIUU

AHTIMUCKUN S3bIK: MeJUIIMHCKHE TPUOOPDI

IVV. Choose the right translation:
1 2
1. It is a blood pump that connects to| a) wMmIaHTHpYeMble 9acTH CHC-
the left ventricle of the diseased heart| Temsr Ventr Assist cocrosT u3 ma-
to help the ailing heart's pumping| TepwamoB, KOTOpbIE IOJHOCTHIO
function and assist in restoring a better| 6uocoBMecTHMBI.
quality of life.

2. It can also be used as a bridge to a| b) on Tak:ke Moxer OBITH HC-
heart transplant. 10JIb30BaH B KayecTBe mepexoa
K CepAeYHOMY TPaCIIAHTAHTY.

3. It has been designed to have no| c) uMeHHO KPOBSIHOI Hacoc NMOA-
wearing parts or cause blood damage. | kiIlo4aeTcsi K JeBOMY KeJIya04-
Ky 00JbHOT0, 4T0061 [IOMOUYb
HApPYUICHHOW HACOCHOH cepjaey-
HOii GYHKIIUM U CTIOCOOCTBOBATH

BOCCTAHOBJICHHIO
4. The implanted parts of Ventr Assist| d) on 6bL1 co3nan Ge3 aerasiei,
system use materials which MOJBEPKEHHBIX U3HOCY WJIH I0-
KpOBH.

V. Agree or disagree.

1. Ventr Assist is a new first generation cardiac assist system.
2.1t is a blood pump that connects to the left ventricle of diseased heart.
3.1t weighs just 398 grams.

4, The components aren't light or strong.

5. Ventr  Assist system has two moving parts.

V1. Answer the questions.

What is the subject of the text?

Who is Ventr Assist designed for?

How does the blood pump work?

. How many parts does Ventr Assist have?

5. What can you say about its size?

6. What kind of materials are used for this device?
7. What can you say about its features and benefits?

B

VI1I. Write the annotation.

An implant is a kind of medical device made to replace and act as a missing biological structure. The surface of
implants that contact the body might be made of a biomedical material such as titanium, silicone or apatite depending on
what is the most functional. In some cases implants contain electronics e.g. artificial pacemaker and cochlear implants.
Some implants are bioactive, such as subcutaneous drug delivery devices in the form of implantable pills.

Nanotechnology and nanoscience will be in leading development of completely new drugs with more useful be-
havior and less side effects.

Cancer.

The small size of nanopartieles endows them with properties that can be very useful in oncology, particularly in
imagine. Quantum dots, when used in conjunction with MRI (magnetic resonance imaging), can produce exceptional
images of tumor sites. These nanoparticles are much brighter than organic dyes and only need one light source for excita-
tion. This means that the use of fluorescent quantum dots could produce a higher contrast image arid of a lower cost than
today's organic dyes used as contrast media. The downside, however, is that quantum dots are usually made of quite tox-
ic elements. Nanoparticles of cadmium selenide (quantum dots) glow when exposed to ultraviolet light. When injected,
they seep into cancer tumors. The' surgeon can see the glowing tumor, and use it as a guide for more accurate tumor re-
moval.

I. Match the words and word combinations with Russian equivalents.

1) to replace a) paKkoBasi OIyXO0JIb

2) artificial pacemaker b) kBaHTOBBIC TOUKH

3) cochlear implant C)3aMEHSITh

4) quantum dots d)koxsieapHbI UMILTAHTAHT
5)cancer tumor €) UCKYCCTBEHHBIII BOAUTEINb
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[[eHTp AMCTAaHIIMOHHOTO 0O6Y4YeHHs U NOBbILIEHHS KBaJIUPUKAIIUU

AHTIMUCKUN S3bIK: MeJUIIMHCKHE TPUOOPDI

II. Divide the text into parts and give the title to each of them.

III. What information is in each of the parts.

IV Choose the right translation:

1. An implant is a kind of medical
de vice made to replace and act as
a missing biological structure.

a) OJHAKO OTPHLATEIBHOH CTOPO-
HOHl SBISI€TCA TO, YTO KBaHTOBBIC
TOYKH AENAIOTCS U3 SIOBHUTHIX BIIe-
MEHTOB.

2. Some implants are bioactive,
such as subcutaneous drug deliv-
ery device in the form of implan-
tible pills.

b) Hebonpmon pazMep HAHOYACTHIL
obecrieunBaeT MX CBOWCTBAMH, KO-
TOpBbIE MOTYT OBITH IOJIC3HBI B OH-
KOJIOTHH.

3. The small size of nanoparticles
endows them with properties that
can that can be very useful in on-
cology.

C) HEKOTOpBIC MMIUIAHTAHTHI SIBJIS-
I0TCS  OWOJIOTHYECKH aKTHBHBIMH,
TaKWe Kak TMOIKOKHBIC YCTPOMCTBA
BIIPBICKA Mpemnapara B popme

4. The downside, however, is that
quan- turn dots are usually made
of quite toxic elements.

\Y

d) UMIIIaHTAaHT - 3TO CBOErO poja
MEIHIUHCKOE YCTPOMICTBO, CAENaH-
HO€ IJI 3aMEHbl, U JEUCTBYET KakK
HEN0CTaomas O6uonormueckas

CTPYKTYpa.

V. Agree or disagree.

The surface of implants is made of silver.
In some cases implants contain electronics.Some implants are bioactive.
The nanoparticles can't be used in oncology.
The quantum dots are not toxic.

vihw

V1. Answer the questions.

What is an implant?

What is the surface of implant made of?
What do some implants contain?

Why can nanoparticles be used in oncology?
Why do nanopartdes glow?

vhwn =

VII. Write the annotation.
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[[eHTp AMCTAaHIIMOHHOTO 0O6Y4YeHHs U NOBbILIEHHS KBaJIUPUKAIIUU

AHTIMUCKUN S3bIK: MeJUIIMHCKHE TPUOOPDI

UNIT VI IMPLANTS

An implant is a kind of medical device made to replace and act as a missing biological structure. The surface of
implants that contact the body might be made of a biomedical material such as titanium, silicone or apatite depending on
what is the most functional. In some cases implants contain electronics e.g. artificial pacemaker and cochlear implants.
Some implants are bioactive, such as subcutaneous drug delivery devices in the forrn of implantable pills.

Nanotechnology and nanoscience will be in leading development of completely new drugs with more useful be-
havior and less side effects.

Cancer.

The small size of nanopartieles endows them with properties that can be very useful in oncology, particularly m
imagine. Quantum dots, when used in conjunction with MRI (magnetic resonance imaging), can produce exceptional im-
ages of tumor sites. These nanoparticles are much brighter than organic dyes and only need one light source for excita-
tion. This means that the use of fluorescent quantum dots could produce a higher contrast image and of a lower cost than
today's organic dyes used as contrast media. The downside, however, is that quantum dots are usually made of quite toxic
elements. Nanoparticles of cadmium selenide (quantum dots) glow when exposed to ultraviolet light. When injected, they
seep into cancer tumors. The' surgeon can see the glowing tumor, and use it as a guide for more accurate tumor removal.

I. Match the words and word combinations with Russian equivalents.

1) to replace a) paKkoBasi OMyXO0ITb
2) artificial pacemaker
3) cochlear implant

4) quantum dots

5)cancer tumor

b) xBaHTOBEIC TOUKH

C) 3aMCHATh

d)xoxeapHblii HIMIUIAHTAHT
€) UCKYCCTBEHHBIN BOJUTEIb

II. Divide the text into parts and give the title to each of them.

I11. What information is in each of the parts.

1. An implant is a kind of medical | a) omHako oTpHLIATENBHOM CTOPOHOIA

de vice made to replace and act as
a missing biological structure.

SABIACTCA TO, YTO KBAHTOBBIC TOYKH
JCITATCA U3 AJOBUTHIX 3JICMCHTOB.

2. Some implants are bioactive,
such as subcutaneous drug deliv-

ery device in the form of implan-
tihla nille

b) HeOompmmoi pasmep HAHOYACTHIL
o0ecreunBaeT WX CBOWCTBAMH, KO-
TOpBIE MOTYT OBITH IOJIC3HBI B OH-

B7YaN: 7aVnisass

3. The small size of nanoparticles
endows them with properties that
can that can be very useful in on-
cology.

C) HEKOTOpPble HMMIUIAHTAHTHI SBJIS-
OTCS OMOJOTHYECKH AaKTHBHBIMH,
TaKkue KaK IOJKOXKHBIE yCTpoiicTBa
BIIPBICKA TIperapara B popme

4. The downside, however, is that
quan- turn dots are usually made
of quite toxic elements.

\

d) uMMIIaHTaHT - 3TO CBOEro poja
MEJIMIIMHCKOE YCTPOICTBO, CJeJaH-
HOE IUTSI 3aMCHBI, W JEHCTBYET Kak
HEIOCTAIOIast OHoJIornyecKast

CTPYKTYpa.

IV. Agree or disagree.

1. The surface of implants is made of silver.
2. In some cases implants contain electronics.
3. Some implants are bioactive.
4. The nanoparticles can't be used in oncology.
5. The quantum dots are not toxic.

V. Answer the questions.
1. What is an implant?
2. What is the surface of implant made of?
3. What do some implants contain?
4. Why can nanoparticles be used in oncology?
5. Why do nanopartdes glow?

V1. Write the annotation.
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[[eHTp AMCTAaHIMOHHOTO 06YYeHHUs U MOBbILIEHUS KBaTUPUKALUU

AHTIMUCKUN S3bIK: MeJUIIMHCKHE TPUOOPDI

UNIT IX. ELECTROCARDIOGRAPHY

I. Read and translate words.

Electrocardiographic device, electrical activity, root, sinoatrial node,systole, weaknesses, myocardial infarc-
tion, transthoracic
interpretation, nuclear medicine.

Il. Read and translete the text, learn the italicized word combinations:
Electrocardiography

Electrocardiography (ECG or EKG) is a transthoracic
interpretation of the electrical activity of the heart over time captured and externally recorded by skin electrodes. It is a
noninvasive recording produced by an electrocardiographic device. The etymology of the word is derived from electro,\
because it is related to electrical activity, cardio, Greek for heart, and graph, a Greek root meaning "to write".

Electrical impulses in the heart originate in the sinoatrial node and travel through the intimate conducting sys-
tem to the heart muscle. The impulses stimulate the myocardial muscle fibres to contract and thus induce systole. The
electrical waves can be measured at electrodes placed at specific points on the skin. Electrodes on different sides of the
heart measure the activity of different parts of the heart muscle. An ECG displays the voltage between pairs of these elec-
trodes, and the muscle activitythat they measure, fromdifferent directions, can also be
understood as vectors. This display indicates the overall rhythm of the
heart and weaknesses in different parts of the heart muscle. It is the best way to measure and diagnose abnormal rhythms
of the heart, particularly abnormal rhythms caused by damage to the conductive tissue that carries electrical signals, or.
abnormal rhythms caused by electrolyte imbalances. In a myocardial infarction (Ml), the ECG can identify if the heart
muscle has been damaged in specific areas, though not all areas of the heart are covered.The ECG cannot reliably meas-
ure the pumping ability of the heart, for which ultrasound-based (echocardiography) or nuclear medicine tests are used.

Alexander Muirhead is reported to have attached wires to a feverish patient's wrist to obtain a record of the pa-
tient's heartbeat while studying for his Doctor of Science (in electricity) in 1872 at St Bartholomew's Hospital. This ac-
tivity was directly recorded and visualized using a Lippmann capillary electrometer by the British physiologist John Bur-
don Sanderson.The first to systematically approach the heart from an electrical point-of-view was Augustus Waller,
working in St Mary's Hospital in Paddington, London.His electrocardiograph machine consisted of a Lippmann capillary
electrometer fixed to a projector. The trace from the heartbeat was projected onto a photographic plate which was itself
fixed to a toy train. This allowed a heartbeat to be recorded in real time.

In 1911 he still saw little clinical application for his work.

An initial breakthrough came when Willem Einthoven, working in Leiden, The Netherlands, used the string gal-
vanometer that he invented in 1903. This device was much more sensitive than both the capillary electrometer that Waller
used and the string galvanometer that had been invented separately in 1897 by the French engineer Clement Ader.

Einthoven assigned the letters P. O. R, S and T to the various ji
deflections, and described the electrocardiographic features of a number of cardiovascular disorders. In 1924, he was
awarded the Nobel Prize in Medicine for his discovery,

Though the basic principles of that era are still in use today, there have been many advances in electrocardio-
graphy over the years.

The instrumentation, for example, has evolved from a cumbersome »
laboratory apparatus to compact electronic systems that often include computerized interpretation of the electrocardio-
gram.

I11. Match the words to make sentences.

1. Electrodes on different sides of the heart measure

2. The first to systematically approach the heart from an electrical point-of-view
3- In a myocardial infarction, the ECG can identify if

4. Electrical impulses in the heart

5. The ECG cannot

6. The impulses stimulate the myocardial muscle fibres

7. Alexander Muirhead is reported to have attached wires to

a) originate in the sinoatrial node;

b) a feverish patient’s wrist to obtain a record of the patient's heartbeat;
¢) the heart muscle has been damaged in specific areas;

d) was Augustus Waller;

e) reliably measure the pumping ability of the heart;

f) the activity of different parts of the heart muscle;

g) to contract and thus induce systole.

V. Find a word from the text that means:

1. the original form of a word from which others are
developed -
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2. the movement of the heart m .

3.ome of the bands or bundles of tissue that can be tightened or loosened to produce movement
4. the joint between the hand and the arm

5. the state of being weak

V. Reread the passage and answer the questions.

1. Where do electrical impulses originate?

' 2. What does systole mean?

How can the electrical waves be measured?

Who was the first person to systematically approach the heart from an electrical point-of-view?
What device was much more sensitive than the capillary electrometer?

In what way can ECG identify that the heart muscle has been damaged in specific area?

Who awarded the Nobel Prize in Medicine in 1924 ?

Nowuhsw

V1. Translate from Russia to English.

1. DnekTpokapauorpadus - METOAUKA PETUCTPAIMM M UCCICIOBAHUS JJCKTPUUCCKUX MOJICH, 00pa3yIOIIMXCs
npu paboTe cepaua.

2. Jlst u3MepeHus pa3HOCTH MOTCHIIUAIOB HA Pa3IMYHbIC YUACTKHU TeJIa HAKJIAbIBAIOTCS 3JICKTPOIBL.

3. JleATenbHOCTh MYCKYJIATYPhI CEP/IIa U3MEPSIOT JICKTPOAAMHU.

4. JlaHHbIC HA JUCIUICE OKA3BIBAIOT BECh PUTM OHCHUS CepaLa.

5. BDnekrpokapauorpadus mpeacTaBiIseT co00i OTHOCHTEIBHO HEIOPOrOd, HO IIEHHBIA METOM 3JICKTPOPHU3HO-
JIOTUIECKOW HHCTPYMEHTAITLHOW TUATHOCTHKY B KapIHOJIOTHH.

6. TIpsiMBIM pe3ysbTaTOM 3IEKTpOKaparorpadbun BiseTcs noiydenue nekrpokapaunorpammel (KD - rpadu-
YECKOTO TPEICTaBICHU Pa3HOCTH MMOTEHIINAJIOB, BOSHUKAIOIINX B Pe3yJIbTaTe padOTHI CepALIa.

7. Ha DKT otpaxkaercst ycpeIHEHHE BCEX BEKTOPOB MOTCHIMAIOB EHCTBUSA, BOSHUKAIOMINX B OTPEICIEHHBIN
MOMEHT paboTHI cepala.

8. DrekTpokapauorpaMma 3amuchiBaeTcs Ha TepMoOymare. I10THOCTBIO 3JEKTPOHHBIE HTPHOOPHI MO3BOJISIOT
coxpanaTe DKI' B koMIbIoTEpE.

9. IIpuMeHsieMbIe B COBPEMEHHBIX 3JICKTpoKapanorpadax (GpuIbTphl CUTHANA TO3BOJISAIOT IOIy4aTh 0oJice BbI-
COKOE Ka4yeCTBO 3JICKTPOKApPIHOrPaMMBbI, BHOCS [IPU 3TOM HEKOTOPHIC HCKAXKEHUS B (DOPMY MOJYICHHOTO CHT'HAJIA.

10. B 1924 rony Bunnemy DitHTX0BEHY mpHCy I HoOeneBcKyo MpeMUIo 1o MEIUIIHE.
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UNIT X. COMPUTED TOMOGRAPHY (CT)

I. Read and translate words.

Depth of field, medical imaging method, a volume of data, three-dimensional image, a single axis of rotation,
nondestructive materials testing, a water-filled Perspex tank, "windowing", research branch, head-cap.

I1. Read and translate the text, learn the italicized word combinations:

Computed tomography (CTI') is a medical imaging method employing tomography created by computer
processing Digital geometry processing is used to generate a three-dimensional image of the inside of an object from a
large series of two-dimensional X-ray images taken around a single axis of rotation

CT produces a volume of data which can be manipulated, through a process known as "'windowing"’, in order to
demonstrate various bodily structures based on their ability to block the X-ray. Although historically the images generat-
ed were in the axial or transverse plane, orthogonal to the long axis of the body, modern scanners allow this volume of
data to be reformatted in various planes or even as volumetric (3D) representations of structures. Although most common
in medicine, CT is also used in other fields, such as nondestructive materials testing.

The word "tomography" is derived from the Greek tomos (slice) and graphein (to write). Computed tomography
was originally known as the "EMI scan" as it was developed at a research branch of EMI, a company best known today
for its music and recording business. It was later known as computed axial tomography (CAT or CT scan) and body sec-
tion rontgenography.

In the early 1900s, the Italian radiologist Alessandro Vallebona proposed a method to represent a single slice of
the body on the radiographic film. This method was known as tomography. The idea is based on simple principles of pro-
jective geometry: moving synchronously and in opposite directions the X-ray tube and the film, which are connected
together by a rod whose pivot point is the focus; the image created by the points on the focal plane appears sharper,
while the images of the other points annihilate as noise. This is only marginally effective, as blurring occurs only in the
"X" plane. There are also more complex devices which can move in more than one plane and perform more effective It
has been claimed that thanks to the success of The Beatles, EMI could fund research and build early models for medical
use. The first production X-ray CT machine (in fact called the "EMI-Scanner") was limited to making tomographic sec-
tions of the brain, but acquired the image data in about 4 minutes (scanning two adjacent slices), and the computation
time (using a Data General Nova minicomputer) was about 7 minutes per picture. This scanner required the use of a wa-
ter-filled Perspex tank with a pre-shaped rubber ""head-cap' at the front, which enclosed the patient's head. The water-
tank was used to reduce the dynamic range of the radiation reaching the detectors (between scanning outside the head
compared with scanning through the bone of the skull). The images were relatively low resolution, being composed of a
matrix of, only 80 x 80 pixels.

A form of tomography can be performed by moving the X-ray source and detector during an exposure. Anatomy
at the target level remains sharp, while structures at different levels are blurred. By varying the extent and path of motion,
a variety of effects can be obtained, with variable depth of field and different degrees of blurring of **out of p/and* struc-
tures.

I11. Fill the gaps, (inside of, through, opposite, at the front, during,opposite)

1. Digital geometry processing is used to generate a three-
dimensional image of the _ _ an object.
2. CT produces a volume of data which can be manipulated,
a process known as "windowing"
3. The idea is based on simple principles: moving synchronously and in directions the X-ray tube
4. This scanner required the use of a water-filled Perspex tank
with a pre-shaped rubber "head-cap" which enclosed the
patient's head
5. A form of tomography can be performed by moving the X-ray source and detector .m an exposure.

IV. Reread the passage and answer the questions:

1. What is computed tomography?
What is Digital geometry processing used for?
Who proposed a method to represent a single slice of the

Wi

body?

What is the idea of tomography based on?

Where is computer tomography used?

What did the "EMI-Scanner" require?

For what purpose was the water-tank used in the "EMI- Scanner" ?
What resolutions did the scanner s images have?

How can a form of tomography be performed?

0. How is the imagine created?

SO oeNOU A
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V. Match the words to make sentences.

Computed  tomography was known as the "EMI scan™
There are more complex devices which
. Digital geometry processing is used
. The idea is based on
. This scanner required the use of
. The water-tank was used
Modern scanners allow the volume of data
The images from scans took 2.5 hours
Historically the images generated
10. A form of tomoaraphv can be performed
a) to generate a three-dimensional image of the inside of an

CONOUTAWN -

object;
b) simple principle of projective geometry: moving synchronously;
¢) to reduce the dynamic range of the radiation;
d) by moving the X-ray source and detector during an exposure;
e) showing the relationship between the X-ray;
f) were in the axial or transverse plane;
g) as it was developed at a research branch of EMI;
h) to be processed by algebraic reconstruction techniques on a large computer;
i) awater-filled Perspex tank with a pre-shaped rubber "head- cap" at the front;
j) to be reformatted in various planes;
k) can move in more than one plane.

VI. Translate from Russia to English.

1. Meronuka KOMITBIOTEPHOH TOMOTrpa(uu OCHOBaHa Ha M3MEPEHHH M CIIOKHON KOMIIBIOTEpHOH 00padoTke
(KT) pa3noctu ocnabiieHHs: pEHTT€HOBCKOTO M3ITy4EeHUsI Pa3IMYHbIMU 110 IUIOTHOCTH TKaHSIMH.

2. Ilporpecc KT HampsiMylo CBsi3aH C yBEJIWYEHHEM KOJIMYECTBA JIETEKTOPOB, TO €CTh C YBEJIMYCHUEM 4YKCIa
OJTHOBPEMEHHO COOMPAEMBIX MPOEKITUH.

3. dnst ynyumenus nuddepeHIMpOBKH OpPraHoB JAPYr OT Jpyra, a Tak)kKe HOPMAJBHBIX M IaTOJOTHYECKHX
CTPYKTYP HCIIONB3YIOTCS pa3IMIHbIE METOIUKH KOHTPACTHOTO YCHICHHS.

4. C mareMaTH4ecKOd TOUYKH 3PEHMSI IIOCTPOCHHE HN300pa)KEHHsI CBOJWTCS K PEUICHUIO CHUCTEMBI JIMHEWHBIX
YpaBHEHH.

5. Jl4 BU3yanbHOM M KOJIMUECTBEHHOW OIIEHKH IIOTHOCTH BU3YAIM3UPYEMBIX METOZOM KOMIBIOTEPHON TOMO-
rpadun CTPYKTYp MCHOJB3YETCs MIKajla 0CIa0JICHNUSI PEHTT€HOBCKOTO M3JTyIeHHs.

6. «PEeHTreHOBCKAS IUIOTHOCTBY - YCPEIHEHHOE 3HAYCHHE MOTJIOIICHHUS TKAHBIO H3JTyICHHS.

7. KommbrotepHas Tomorpadus - meton 0su1 peaoxer B 1972 r F'oadpu Xayncummaom u Ammranom Kopma-
KOM, YJIOCTOSHHBIMHU 3a 3Ty pa3pabotky HoOeneBckoii mpemMum.

8. CoBpeMeHHBII KOMIIBIOTEPHBIH TOMOrpad mpeacraBiisieT coOO0M CI0XKHBIA MPOrPaMMHO-TEXHUYECKUH KOM-
TUIEKC.

9. MexaHH4ecKue y3Jibl ¥ JJETAJIN BBIOJHEHBI C BRICOYANIIIEH TOYHOCTHIO.

10. [Ins perucTpanuy NPOIIEIIIEro Yepe3 Cpeay PEHTTCHOBCKOTO H3ITy4YEeHHs HCIOJB3YITCS CBEPXYYBCTBH-
TENbHBIC IETEKTOPbI, KOHCTPYKIHS W MaTePHaJIbl, IPUMEHSEMbIE IIPU W3TOTOBJIEHUH KOTOPBIX, MOCTOSHHO COBEPIICHCT-
BYIOTCAL.
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UNIT XI. BLOOD PRESSURE METER

I. Read and translate words.

Sphygmomanometer, inflatable cuff, pressure blood flow, stethoscope, inflation bulb, valve, tongue, flipper, ar-
tery, brachial artery, pounding sound, whooshing,
I1. Read and translate the text, learn the italicized word combinations:

A sphygmomanometer or blood pressure meter is a device used to measure blood pressure, comprising an In-
flatable cuff to restrict blood flow, and a mercury or mechanical manometer to measure the pressure. It is always used in
conjunction with a means to determine at what pressure blood flow is just starting, and at what pressure it is unimpeded.
Manual sphygmomanometers are used in conjunction with a stethoscope.

The word comes from the Greek sphygmos (pulse), plus the scientific term manometer (pressure meter). The de-
vice was invented by Samuel Siegfried Karl Ritter von Basch in 1881.A sphygmomanometer consists of an inflatable
cuff, a measuring unit (the mercury manometer, or aneroid gauge), and inflation bulb and valve, for manual instruments.

In humans, the cuff is normally placed smoothly and snugly around an upper arm, at roughly the same vertical
height as the heart while the subject is seated with the arm supported. Other sites of placement depend on species, and
may include the tongue, flipper, tail or teat. It is essential that the correct size of cuff is selected for the patient. Too
small a cuff results in too high a pressure, whilst too large a cuff results in too low a pressure. The cuff is inflated until
the artery is completely occluded. Listening with a stethoscope to the brachial artery at the elbow, the examiner slowly
releases the pressure in the cuff. As the pressure in the cuffs falls, a *"'whooshing'* or pounding sound is heard
when blood flow first starts again in the artery. The pressure at which this sound began is noted and recorded as the sys-
tolic blood pressure. The cuff pressure is further released until the sound can no longer be heard. This is recorded as the
diastolic blood pressure.

There are three types of sphygmomanometers:

¢ Digital with manual or automatic inflation. These are electronic, easy to operate, and practical in noisy envi-
ronments. Many have not been validated for ail patient groups, and they can give very inaccurate reading. They measure
mean arterial pressure (MAP) and use oscillometric detection to calculate systolic and diastolic values.

¢ Digital portable finger blood pressure monitors with automatic inflation. These are more portable and easy to
operate, although less accurate. They are the smallest blood pressure monitors.

e Manual. Should be operated by a trained person. Mercury manometers are considered to be the "gold stan-
dard" of measurement because their measurement is absolute and does not require recalibration. For this reason they are
often required in clinical trials of pharmaceuticals and for clinical evaluations of determining blood pressure for high risk
patients including pregnant women.

I11. Match the words to make sentences.

A sphygmomanometer is a device

The cuff is

Digital portable finger blood pressure monitors
Manual sphygmomanometers are

Mercury manometers are

Digital sphygmomanometers

It is essential that the correct size of cuff is
The pressure at which this sound began is

The examiner slowly releases

LONOUVhWN

a) used in conjunction with a stethoscope;

b) selected for the patient;

) the pressure in the cuff;

d) use oscillometric detection to calculate systolic and diastolic
values;

e) a device used to measure blood pressure;

f) measure mean arterial pressure (MAP);

g) with automatic inflation;

h) recorded as the diastolic blood pressure;

i) noted and recorded as the systolic blood pressure;

j) normally placed smoothly and snugly around an upper arm; k) considered to be the "gold standard" of mea-

surement.

IV. Find a word from the text that means:

1. the end of a sleeve near the wrist
2. an instrument used by doctors for listening to sounds in the heart and lunas
3. an invention, sometimes made for a special

purpose
4. move or spread along or over'
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5. any round thing as the glass tube in a thermometer

6. that part of an organ in the body which allows blood to flow
one way only

7. that which is smooth

8. the weight or force of air, gas, steam, etc., measured on a unit
of area

9. the red liquid in the body

10. one of the blood-vessels

V. Reread the passage and answer the questions:

What is blood pressure meter?
Who was the manometer invented by? When?
Where is the cuff placed?
What does the manometer include?
How is the correct size of cluff selected?
How many and what types of sphygmomanometers do you know? Describe them.
Why is the cluff inflated?
How is the systolic blood pressure determined?

N A WN

V1. Translate from Russia to English.

1. CpurmomaroMeTp (TOHOMETP) — HPUOOP JJI UIMEPECHHS ApTEPHUATHHOTO JaBICHHUS.

2. CocTOUT M3 MaHXXEThl, HAZICBAaCMON Ha PYKy IAIHCHTY, YCTPONCTBA JUI1 HarHeTaHUs BO3AyXa B MaHXETy U
MaHOMETpa, U3MEPSIONIETO JaBIeHHE BO3AyXa B MaHXKeTe.

3. ChurmomaHoMeTp OcCHamaeTcst MO0 CTETOCKONOM, JIMOO 3JIEKTPOHHBIM YCTPOHCTBOM, PETMCTPUPYIOLIHM
MyJIbCALUU BO3yXa B MaH)KETe.

4. l3mepeHue apTepHalbHOTO NABJICHUS JIOJDKHO TPOBOJHUTHCS B CIIOKOHHOM KOM(OPTHOW OOCTaHOBKE MpPHU
KOMHAaTHOM TeMIieparype.

5. Jlns u3mMepeHus apTeprualibHOTO JaBJICHHUS MaHXKEeTy pacroliaraloT Ha IIeYeBOH YacTH JICBOM PYyKH Ha ypOB-
HE cepJila ¥ HarHeTAIOT B MaHKeTy BO3IYX JIO TeX IOp, TI0Ka ero JaBlieHne He OyeT OOJbIINM IIPEAoaraeMoro Cuc-
TOJMYECKOT0 (BEPXHEr0) AaBJICHUS y NallUeHTa

6. [puHimn paboTel NprOOpa MPOCT: KOTJa JABJICHUE B MAHXKETE NPEBBIIACT JaBJICHHE KPOBHU, MaH)KeTa Ie-
PEKHMMAET apTEpHIO.

7. Korpa naBneHne B apTepHu NPEBHIMIAET IABICHUE B MaHXETE, apTepHsi Pe3KO PACIPSIMILIETCS], 3TO paclpsM-
JICHUE U CIIBIIIHO KaK IIEITIOK.

8. ABroMmarnueckue chUrMOMaHOMETPHI HE TPEOYIOT UCTIOIb30BAHUS CTETOCKOTIA.

9. IlosiBNIEHUIO TOJHOCTHIO aBTOMATHYECKUX TOHOMETPOB MpEAIIECTBOBAIA pPa3pabOTKa TOHOMETPOB-
MOJyaBTOMATOB, B KOTOPHIX HarHETaHHE BO3/1yXa B MAHXKETY OCYIIECTBIIICTCS BPYUHYIO.

10. CoBpeMEeHHbIE MOJEIN TOHOMETPOB CIIOCOOHBI NMPU M3MEPEHHH apTEepPHaJIbHOTO AABJICHHS yKa3aTh Ha
NPU3HAKK HE TOJILKO apTepHalIbHOM TMIIEPTOHNH, HO M APYTHX 3a00JIeBaHuUI.
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UNIT XI1. TOMOSYNTHESIS

I. Read and translate words.

Digital tomosynthesis, rotation angle, discrete exposures, yield images, thicknesses, radiation exposure, narrow
slice, breast imaging, reconstruction algorithms, preventive medicine, pulmonary embolism, great vessels, coronary ar-
tery disease.

I1. Read and translate the text, learn the italicized word combinations:

Digital tomosynthesis combines digital image capture and processing with simple tube/detector motion as used
in conventional radiographic tomography. Although there are some similarities to CT, it is a separate technique. In CT,
the source makes a complete 360-degree rotation about the subject obtaining a complete set of data from which images
may be reconstructed. In digital tomosynthesis, only a small
rotation angle (e.g., 40 degrees) with a small number of discrete exposures (e.g., 10) are used. This incomplete set of
data can be digitally processed to yield images similar to conventional tomography with a limited depth of field. Howev-
er, because the image processing is digital, a series of slices at different depths and with different thicknesses can be re-
constructed from the same acquisition, saving both time and radiation exposure.

Because the data acquired is incomplete, tomosynthesis is unable to offer the extremely narrow slice widths that
CT offers. However, higher resolution detectors can be used, allowing very-high in-plane resolution, even if the Z-axis
resolution is poor. The primary interest in tomosynthesis is in breast imaging, as an extension to mammography, where
it may offer better detection rates with little extra increase in radiation exposure.

Reconstruction algorithms for tomosynthesis are significantly™ different from conventional CT, because the
conventional filtered back projection algorithm requires a complete set of data. Iterative algorithms based upon expec-
tation maximization are most commonly used, but are extremely computationally intensive. Sonje manufacturers have
produced practical systems using off-the-shelf GPUs to perform the reconstruction.

Since its introduction in the 1970s, CT has become an important tool in medical imaging to supplement X-rays
and medical ultrasonography. It has more recently begun to also be used for preventive medicine or screening for dis-
ease, for example CT colonography for patients with a high risk of colon cancer, A number of institutions offer full-
body scans for the general population. However, this is a controversial practice, given its lack of proven benefit, cost,
radiation exposure, and the risk of finding 'incidental’ abnormalities that may trigger additional investigations.

CT can be used for detecting both acute and chronic changes in the lung parenchyma, that is, the internals of the
lungs. It is particularly relevant here because normal two dimensional x-rays do not show such defects. A variety of dif-
ferent techniques are used depending on the suspected abnormality. For evaluation of chronic interstitial processes (em-
physema, fibrosis, and so forth), thin sections with high spatial frequency reconstructions are used-often scans are per-
formed both in .
inspiration and expiration. This special technique is called High Resolution *

CT (HRCT). HRCT is normally done with thin section with skipped areas between the thin sections. Therefore it produc-
es a sampling of the Sung
and not continuous images. Continuous images are provided in a standard CT of the chest.

For detection of airspace disease (such as pneumonia) or cancer, relatively thick sections and general purpose
image reconstruction techniques may be adequate. IV contrast may also be used as it clarifies the anatomy and bounda-
ries of the great vessels and improves assessment of the mediastinum and hilar regions for lymphadenopathy; this is
particularly important for accurate assessment of cancer.

CT angiography of the chest is also becoming the primary method for detecting pulmonary embolism (PE) and
aortic dissection, and requires accurately timed rapid injections of contrast (Bolus Tracking) and high-speed helical
scanners. CT is the standard method of evaluating abnormalities seen on chest X-ray and of following findings of uncer-
tain acute significance. Cardiac CTA is now being used to diagnose coronary artery disease.
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I11. Match the words to make sentences.

. Digital tomosynthesis combines

. A number of institutions

. Reconstruction algorithms for tomosynthesis are

. A variety of different techniques are

HRCTis

CT has

. A series of slices at different depths and with different thicknesses can
. The primary interest in tomosynthesis is

. CT can

0. Tomosynthesis is

HOWONOTUTAWNE

a) important for accurate assessment of cancer;
b) significantly different from conventional CT;
c) unable to offer the extremely narrow slice widths that CT

offers;
d) used depending on the suspected abnormality;
e) be used for detecting both acute and chronic changes in the lung parenchyma;
f) normally done with thin section with skipped areas between the thin sections;
g) offer full-body scans for the general population;
h) digital image capture;
i) in breast imaging; .
j) become an important tool in medical imaging to supplement X- rays and medical ultrasonography;
k) be reconstructed from the same acquisition.
V. Reread the passage and answer the questions:
1. What does digital tomosynthesis combine?
2. Why can a series of slices at different depths and with different thicknesses be reconstructed?
3. Why has CT become an important tool in medical imaging?
4. What techniques are used in CT?
5. What does HRCT mean ? How is HRCT done?
6. What is the primary method for detecting pulmonary
embolism? -

7. Is cardiac CTA being used to diagnose aortic dissection?

V. Translate from Russia to English.

1. TomocHHTE3 - PEHTI€HOJIOTMYECKUIT METOJT UCCIIEIOBAHNUS, TPEACTABISIET COOO0M MOCIe0BaTEILHOCT TOMO-
rpamMM.

2. MeTos 3aHMMAaeT MPOMEXYTOYHOE IMOJI0KEHHE MO JUArHOCTHYECKUM BO3MOXHOCTSIM MEXIY PEHTIeHOIrpa-
(ueli 1 KOMITBIOTEpHOU TOMOTpadueil.

3. Jlo3oBas Harpy3ka He MPEeBbIIIAET TAKOBYIO IIPH JIMHEITHON ToMorpadum.

4. Merop B 1enoM Oosiee MHGOPMATHBEH, HO JUIl HEKOTOPBIX JIOKAJTM3ALUH yCTynaeT no 3¢ (HeKTHBHOCTH Me-
TOJIaM KJIACCUYECKON pEHTTE€HOIOTHU.

5. IIpeumyIecTBo MeTO/1a B TOM, YTO OH ITO3BOJIAET, CBOAS K MUHUMYMY IPOEKIIMOHHBIE HAJIOXKEHUs, BU3Ya-
JU3UPOBATh CTPYKTYPBI, HEAOCTYIHBIE IPU KIACCUUECKOI PEHTT€HOCKOUH.

6. PaboThl Hax JaHHBIM METOZOM Hayanuch B 1988 romy ¢ menplo pacuiMpeHusl BO3MOXKHOCTEH JIMHEHHOH TO-
Morpaduu.

7. B Hacrosiiee BpeMs BexyTcss paboThl TI0 TMOBBIICHUIO 3 (HEKTUBHOCTH METOJa U paclIMpeHus: Kpyra 3a60-
JIeBaHWH TOCTYMHBIX JUISI JUATHOCTHKH C TIOMOIIBI0 TOMOCHHTE3A.

8. B Hacrosiiiee BpeMsi METOAMKA ITOCTEIIEHHO TOJIy4aeT PacupocTpaHeHHe Kak Oosee JieieBas albTepHaTHBa
KOMITBIOTEPHOU TOMOTpaduu.
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