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CURRENT RADIOLOGY IMGING IN DIAGNOSIS O F TUBERCULOSIS

Ratobylskiy G.V.1, Nikitin M.M 1, Lazareva Ya.V.l, Sigaev A.T2, Shutikhina I.V.1, 1 - Instiute for scientifc
Tybulskaya Yu.V.1, Grabarnik A.E1,Zangieva ZA.l ressarchof phifisiopu -

monology.
|.M. Sechenov FirstMo  s-

owadays there is no alternative to radiological method for diagnosis such severe di S o State Medical Un &
N eases as tuberculosis and lung cancer. Current dia gnostic complex of conve ntional versiy,

radiography, tomosynthesis, ultrasound, MSCT, MRI, radionuclide diagnostics and 2-Ce.ntraJ insitute for
others, if are indicated properly, allows to archive the best result in diagnosing pu Imonary scientific ressarch of
and extrapulmonary tuberculosis. .

tuberculosis,
. . . . . Russian Academy of

Keywords: tubercu losis, tuberculosis diagnostics, pulmonary tuberculosis, Sciences.

extrapulmonary tuberculosis, conventional radiography, tomosynthesis, MSCT. Moscow, Russia
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COMPUTED TOMOGRAPHYN THE DIAGNOSIS OFSPONTANEOUS
CEREBROSINAL FLUID RHINORRHEA

Vlasova M.M. 12 Piskunov I.S12, Vlasova L.V.1

pontaneous cerebrospinal fluid (CSF) rhinorrhea occurs rarely, however its diagn 0- 1 - Kursk State Medical
S sis is relevant for radiology and rhinology practice. This condition decreases p at i e n turdvedsity.

quality of life, causing severe complications. Rhinoscopy and computed tomo graphy 2 - Budget medicalinst -
(CT) in axial and coronal projections are used to make the diagnosis. CT demo nstrates the  tution "Kursk Regional
anatomical features of ethmoid bone which may cause spontaneous CSF rhino rrhea: low  Clinical Hospital".
position of the olfactory pit, asymmetric position of cribriform plate and its usuration, Kursk, Russia
comorbid sinus diseases and bone destruction. CT gives important information for su rgical

treatment planning and making the prognosis.

Keywords: cerebrospinal fluid rhinorrhea, ethmoid bone, computed tomogr a-
phy, paranasal sinuses.
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THE RADIOLOGY OF MIFACE TRAUMA

Pavlova O.Yu. 1, Serova N.S1, Medvedev Yu.A.2, Petruk P. S?2

owadays the problem of midface trauma retains its relevance and significance. The 1 - LM. Sechenov Firs t
N aim of this study was to compare pre- and postoperative head radiography and Moscow State Me  dical

MSCT scan in patients with midface trauma. A total of 45 patients with midface University . Chair ofrad  i-
trauma were admitted to the hospital on 1 -3 day after the injury. Preoperative head radio g- Ology
raphy and MSCT scan were performed within f irst 14 days of admission. Postoperative head 2 - | M. Sechenov First
X-ray and MSCT images were obtained within 10 days after the surgery. The study has Moscow State Me  dical
proved that head MSCT scan is the best choice for analysis of postoperative effects after s e-  University .ChairofMaxi F
vere midface trauma. It should be performed in certain time limits and have individual lofacial Surgery .
standardized a pproach in order to exclude possible posttraumatic deformities. Moscow, Russia

Keywords : MSCT, head radiography, midface trauma, posttraumatic deform i-
ties.
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DETECTION OF RENALELL CARCINOMA PSEUD@APSULE WITH CONTRAS
ENHANCED MULTISLICEEOMPUTERTOMOGRAPHY

Filippova J.G. jgnatyev Yu.T. Kharchenko TV. Kapyltsov El. Leonov O.V. i
Podkorytov SV. iTodorenko V.N. 1

n order to evaluate the diagnostic efficiency of multidetector computed tomogr a- 1380msk State Medical
I phy(MDCT) with bolus contrast enhancement in the visualization of renal cancer pse U-  Academy.

docapsule retrospective study, included 74 patients with histologically co nfirmed renal - 2 - Omsk Oncology Ce n-
cell cancer,w as performed. Images were acquired in native, arterial, portal and nephr 0- ter.
grap hic - excretory phaseon a 64 -detector CT scanner. Accuracy of MDCT in detecting pse U- 3 - Diagnostic Center
docapsule was determined by comparison with histological findings. Native axial images and ¢Ultramede.
mult iplanar reformations were analyzed. The results of the study obtained high diagnostic Omsk, Russia
efficiency of MDCT in detecting tumor pseudocapsule, which allowsusing this method for
preoperative evaluation, assessing the possibility of performing organ -saving surge ry.

Keywords: renal cancer, pseudocapsule, computer tomography.
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TRANSMISSION OPTICAMAMMOGRAPHY AS A PERSPECTIVE METHOD
OF SCREENING DIAGNOSJICS OF BREAST CANCE

Pyanov I.V.
he malignant breast tumors have the largest share in the structure of incidence of National Research Un i~
I cancer in the female population and mortality among wome n in Russia. There is no versity of Electronic

doubt, that breast cancer diagnostics including screening methods has actuality and Technology.
important medical and social value. Biomedical Systems

A review of diagnostic systems for optical mammography is presented. The method of Department.
transmission optical mammogr  aphy is applicable for screening, because it allows to carry Moscow, Zelenograd,
out quick, safe and painless procedure for early cancer diagnostics and identify other breast Russia

diseases.

Keywords: mammography, breast cancer, screening, transmission optical
mammography, compute d tomography, magnetic resonance imaging, ultrasonogr a-
phy, absorption coefficient, scattering coefficient.
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DOSE REDUCTION TECHRUES IN PEDIATRIC T

Karimi A.1, Zholdybay Zh. 2, Amankulov Zh. 12

1 - University of Califo  r-
nia San Diego.
CA, USA

imaging tool. But CT is characterized by a signi pcantly higher radiation exposure.
Due to the increased biological impact of radiation exposure in patients, especially in
young patients, pediatric CT examinations should follow a strict justi pcation and o ptimiza- 2 - Asfendiyarov Kazakh
tion. Our review article has not covered all steps of the dose reduction techniques but the National Medical Unive -
essential requirements and latest updates of CT dose optimization in pediatric patients are sity.
described. This article may be helpful for radiologists to keep in mind the "as low as reaso n-  Almaty, Kazakhstan
ably achievable (ALARA)" principle and even more carefully use the principle when scanning
children.

P rudently and optimally used computed tomography (CT) may be the most valuable

Keywords : radiation dose, pediatric CT, dose optimization techniques.
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cancer in children compa red with adults [4]. The

increased about eightfold since 1980 and

continues to increase in botht  he adult and
pediatric populations [1], but in pediatric p atients
has grown dramatically  [1,2]. The United Nations
Scienti pc Committee on the Effects of Atomic R  a-
diation (UNSCEAR) has stressed that there are
approximately 93 million CT examinations pe r-
form ed annually all over the world at a rate of
about 57 per 1,000 examinations. Appro ximately
7 milion CT examinations were performed per
year on children in the United States [3]. The r a-
diation doses received by patients undergoing CT
are generally in the o rder of 1 824 mSv per exam i-
nation for adults and 2 86.5 mSv for children
[3,26].

T he use of computed tomography (CT) has

There are unique considerations in the p a-
tients under 15 years old because there is a diffe r-
ence in the risk for developing a radiation -related

rapidly dividing cells of children are normally two -
three times more radiosensitive than adults to
some types of radiation -related cancer including
leukemia, thyroid, skin, breast and brain cancer
[5,6]. Pediatric patients have al onger life ahead of
them in which the oncogenic effect of radiation
may become manifest. Pediatric patients also r e-
ceive a high radiation dose than necessary when
special CT protocols are not used [7]. We want to
stress in our review article the importance of re-
ducing the radiation dose from CT examinations
in pediatric patients.

One has to start reducing the radiation

dose and its associated risks in children by pe r-
forming properly indicated CT examinations only.

There were several publications suggesting that
more than third of CT examinations of the p a-

tients under 15 years  old were unnecessary orr  e-
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Fig. 1.

Fig. 1. Chest radiography, AP view.

Reducing the scan length will not significantly change CTDI, but reduces DLP proportionally to the scanned

DLP #1 is less than DLP#2.

length.

placeable by other imaging modalities with lower

and no ionizing radiation [8]. The alternatives e X-
ist for children in most cases. They are good ca n-
didates for ultrasound imaging. Magnetic Res o-

nance Imaging is also bette r alternative and has
excellent accuracy in children [9]. The commun i-
cation between radiologists and physicians is very
important to avoid unjustified CT examin ations
[10,11]. To reduce the number of radiation related
cancers patient 6s pdygtshodd
balance the risks and benefits for every patient.

Once the clinical indication of CT is
deemed ne cessary for children, the appropriate CT
technique must be used to optimize the image
quality with the lowest possible radiation dose.

Scan length

Scan length for all patients must be abs o-
lutely restricted to the zone of interest. This rule
applies both for the scout view and the rotational
scan. Reducing the scan length will not signif i-
cantly change the CT dose index (CTDI), but r e-
duces the Dose Length Product (DLP) proportio n-

ally to the scanned length (Figure 1). The referring
physician and radiologist should pnd a compr o-
mise about the minimal body areas to be exa m-
ined [12]. In routine scanning, it is not justi ped to
extend the length beyond the ~ minimum required.

an

Collimation

Collimation is determined by the clinical
question and size of the patient. A higher spatial
resolution is needed in pediatric patients due to
their small body size, which can be achieved by
choosing a thin collimation. Howe  ver, the i m-
portant disadvantage of thinner collimation is a
higher radiation dose [13]. Thicker collimation
usually suffices for routine evaluation of the chest
or aabddmen $od gras$ pathology processes. For
evaluation of small vessels and focal lesions thi
ner collimation may be needed [14]. The choice of
collimation should balance the necessary thin -
section Multiplanar Reconstruction (MPR) images,
3D reformatting possibilities, noise level and low
radiation dose level.

Pitch .

A high helical pitch and rapi

n_

d gantry rot a-

tion time are desirable in pediatric CT examin a-
tions in order to reduce motion artifacts. Increase

the pitch reduces the motion artifacts by increa S-
ing table speed and decreases the amount of rad i-
ation needed to cover the anatomical area of in ter-
est. Increasing the pitch from 1:1 to 1.5:1 d e-

creased the radiation dose by 33 percent without
loss of diagnostic information [15,16]. Most ped i-
atric patients can be imaged at pitch of 1.3 -1.51n
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Fig. 2.
Fig. 2.  Tube current is automatically modulated accor ding to the patient size. Note the relatively higher
tube currents through the shoulders and the lower tube currents through the midthorax and lower a b-
domen.

association with a fast rotation time except for
some car diac applications in which low pitch is
needed. High non overlapping pitch up to 1.6:1 to
3.4:1 with a table speed up to 450mm/sec was
used for the chest CT in pediatric patients [17,18].
Whenever possible the highest pitch should be
used. However, because of the limitations of tube
current inherent in CT scanners, the maximum
achievable dose level may be limited, especially
with the use of lower tube potential settings.

Tube current

Tube current is the most commonly used
scanning parameter for dose reduction in CT
stu dies. Modulation of tube current significantly
contri butes to CT dose optimization by reducing
dose according to body size, shape, and attenu a-
tion. By lowering the tube current a direct propo r-
tional decrease in the radiation dose is achieved.

50 percent reduction in tube  current results in a
50 percent decrease in radiation dose [19,20].
Normally the tube current is automatically mod u-
lated a ccording to the patient size (Figure 2). The
disadvantage of a decrease in tube current is an
increase in noise which reduces the radi
ability to make proper conclusion.

Most pediatric chest CT examinations are
performed at tube current of 20 to 50mAs at
120kVp. For detecting renal stones tube current
of 80mA are used for all children. For patients
weighing less than 49kg one ca n reduce the tube
current to 30mA[12,21,22].

Tube voltage.

Tube potential has a greatin  yuence on the
radi ation dose. In pediatric CT examinations lower

ol ogi s bidogical impact of radiation exposure in

kV settings must be used, depending on patient
size and clinical indication. It helps reduce the

radi ation dose from CT examinations. The lower
tube potential lowered diagnostic confidence by
resulting higher image noise. But due to the
smaller size of children it is usually possible to

use the lower tube voltage[23]. Most children can

be scanned at 80 kVp , especially in children with

a body weight <45 kg. In 10 to 15 year -old chi I-
dren it is proper to use 100 8110 kVp for CT of the
chest, abdomen and pelvis. In the patients youn g-
er than 10 years 80 9890 kVp is appropriate  [24].

One must keep in mind that the higher tube
potential is necessary for bigger children, which
demands a weight -based technique chart. Use of a
lower tube potential must be carefully evaluated
for each type of examination to achieve an optimal
tradeoff among contrast, noise, artifacts, an d
scanning speed [25].

In conclusion, we know that prudently and
optimally used CT may be the most valuable ima g-
ing tool. But CT is characterized by a signi pcantly
higher radiation exposure. Due to the increased
patients,
especially in young patients, pediatric CT exam i-
nations should follow a strict justi pcation and o p-
timization. Our review article has not covered all
steps of the dose reduction techniques but the
essential requirements and latest updates of CT
dose optimization in pediatric patients are d e-
scribed. This article may be helpful for radiologists
to keep in mind the "as low as reasonably achie V-
able (ALARA)" principle and even more carefully
use the principle when scanning children.
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THE RADIOLOGY OROSTEOMYELITIS

Kovalinin V .V., Kleshch evnikova K.Yu., Dzhanchatova B.A.

steomyelitis is a serious disease with a considerable prevalence, which requires .M. Sechenov FirstMos -

A long -term, active and rather expensive treatment. In case of acute forms of the di s-  cow State Medi cal Uni -
ease without appropriate therapy there is a risk that pathological process can b e-  versiy.

come subacute or even chronic. The best way to improve the quality of the trea tment, pr e-  Moscow, Russia

vent transformation of the acute process to chronic forms and av oid disability is providing

the high -quality and timely diagnosis of the disease. This review summarizes the literature

on the use of different forms of diagnostic imaging (x -ray, computed tomography, magnetic

resonance imaging, ultrasound, radionuclide st udy) in osteomyelitis. Advantages and disa d-

vantages of different methods in diagnosis of various forms of osteomyelitis, diagnostic fe a-

tures of the pathological process depending on the period of limitation, the problems of u s-

ing different methods dependin g on the localization of the inflammation and the prevalence
of the process were considered in this paper.

Keywords: osteomyelitis, x -ray, computed tomography (CT), magnetic res o-
nance imaging (MRI), ultrasonography (USG), scintigraphy, positron emission t o-
mography (PET), single photon emission computed tomography (SPECT).
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