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1. Introduction

1.1 What is RadioRead ?

RadioRead is a software product that extracts well-structured information from
Turkish medical reports given as free text format. This product provides secure, ethical and
user friendly access to patient information as easy as using a natural language. Our target
audience can consist of doctors and statisticians who have little experience about computer
usage. With our user friendly product, detailed information about patients can be accessed
easily; more information about a patient can be given to his/her doctor before consultations;
the information can be used by doctors to diagnose diseases of other patients; and statistics

can be derived with no need of any technical knowledge.

1.2 Requirements

* PostgreSQL Database Management System
e Java Run Time Environment 6
e Windows XP or recent GNU/Linux Distribution

* Internet access for online dictionary support (Zargan, TDK)

1.3 Installation

To install RadioRead, please use the radioread-install.jar file. You can double click on
this file on Windows, and you can start the file manually by typing java -jar

radioread-install.jar on Unix/Linux systems.



After showing the readme (2™ screen), the installer will ask the path to install
RadioRead (3" screen). After this step, you have to choose the packages you want to install
(4" screen). You can choose to install Documentation and SQL Initialization packages besides
the Base package.

During the installation, you have to provide the installer with the database connection
credentials (5" screen). A PostgreSQL database server needs to be present that is accessible
over the network (or on local computer). The installation program will guide you through the
steps. After installation is complete, the SQL to initialize the database will be shown (7"
screen).

If you want to install RadioRead to a diverse organization on multiple computers, you
may choose to create an automated installer that remembers your settings at the last step (8"
screen).

The SQL file to initialize the database (which is shown in 7* screen) can also be found
in <installation directory>/SQL/tables.sql file if you select Docs package while installing (4"
screen).

To start radioread, double click on <installation directory>/RadioRead.jar. Please

make sure you applied the SQL initialization file before starting RadioRead.






2. RadioRead Window

Our main window consists of four tabs which are namely List of Report/Patient
( Rapor / Hasta Listeleme ) , Search ( Arama ), Statistical Queries ( Istatistiksel Sorgu ),

Analyze ( Analiz ).

2.1 List of Report/Patient ( Rapor / Hasta Listeleme )

In this part, information about the users and the reports can be accessed. The
information consist of report id , name, surname , gender, date of report and header of report.
In addition to get information, user can also access the original report by clicking the Read
Report ( Raporu Oku ) button and the information about the chosen finding by clicking List
Finding ( Bulgular1 Listele ) button. When the Read Report ( Raporu Oku ) button is clicked a
new screen pops up, then user can access the finding list by clicking the List Finding
( Bulgular1 Listele ) button. When the List Finding ( Bulgular1 Listele ) button is clicked a
new screen pops up. In this new screen when the user selects a row; the information in that
row (namely; what, quality, location, measurement, normality, existency and importance ) can

be seen in the right part of the screen.



fﬂaporﬂ-lasla Listeleme | Arama | Istatistiksel Sorgu | Analiz |
Rapor Mo Ad Sovad Cingivet Rapor Tarihi Rapor Baghd
1 lipek Tath e 2008-05-17 SERVIKAL SPIMA.. |~
2 kKerem Hadimli E 2008-05-17 BEYIM we KLILAK ..
3 Zigdem OkUyLEL &8 2008-05-17 BILATERAL MEN... | |
4 Esra Ahaci 8 2008-05-17F T
il Makbule Gulcin S 2008-05-17 BILATERAL MEM...
f Damla Tatll S 2008-05-17 =
7 Damla Tatll &8 2008-05-17
& Darmla Tatl S 2008-05-17 MEME MR G
9 Teaman Yakupodiu E 2008-05-17 MEME MR G
10 Hande ener S 2008-05-17 BILATERAL MEN...
11 Sezen Aksu &8 2008-05-17 TORAKS ET
12 Fatma Tokgiz S 2008-05-17 TORAKS BT
13 Aulin Aslim [ 2008-05-17 MEME MR G
14 Havyalimdeki Ad=iz |[Kadin S 2008-05-17 MEME MR G
15 alnizgelen ralnizgider &8 2008-05-17F MEME MRG
16 Dalga kara S 2008-05-17 MEME MR G
17 Lala Selin [ 2008-05-17 MEME MR G
18 Fadime Tutan S 2008-05-17 MEME MR G
14 Eanu Altin &8 2008-05-17 MEME MR G
20 Tesim resil [ 2008-05-17 MEME MR G -
| Raporu Oku | | Bulgulan Listele

Figure 1. List of Report / Patient (Rapor / Hasta Listeleme ) Tab

BulguNo | Hasta Adi Hasta Soyad | Buigu Me | Bulgu Nasi | Bulgy Yer | Bulgu_Slgam Ne: |nodil ghninimi_ |
6553 makbule 0Z0sY Inodul bir, Tirold bez,
654 rnakbule OZOSY Trakea iki ana b... Nasil: -
655 makbule nzosy Iher iki ana hrong bir |
656 miakbule ozosy ‘aorta gapi Ed
857 maktule lozosy [aterom plakkal.. | [porta koroner ar... . 4] o [P
652 kil 020y ‘50l hermldivatarn
559 makbule OZ0SY leni nodu himimusg, Mediastende ikl... Yer: jareola dizey *
GG makbule DZOSY ‘basit kist saf biabrek, 200 mm gap, sol meime dig kadran E
fifil makbile ozosy (gdniniim milimetrik tagla . -
BG2 |makbile [oznsy Inodil goranimi [Bir, S0phe, areola ., |90 rmm boyut, 1., 1 il I 3
Oleum: (9.0 mm boyut =
4.0 rmim boyut =
—-
4] il [ 1w

Mormallk:  |SELIRTILMEMIS

—_———— Varlik : |"ED|H ]
Raporu Oku

Onemiilik: [SONUCTA BAHSEDILMISTIR |

Figure 2. Interface after clicking on “Bulgular1 Listele” Button



Hasta Adi: |makbule |

Hasta Soyadi ||:-z-:| & |

Rapor Tarihiz |2008-06-12 I

Rapor Bashi: |TORAKS BT

Teknik Bilgiler : Pkt sonrasi 5 mm kalmh@inda fransvers kesitler zhnmistr,

Klinik Bilgiler : Opere ruktum karsinomu, ol diyafram elevasyonu,

Bulgular : Tiroid Bezinde bir nodul vardir, Trakea ve her ik ana Bro ng narm |a
akdir. |;Ik3‘r'| aorta fapige nigtir. Aorla ve sal koroner arder duvann [~
tla aterom plak Kal sifikasyonian vardir. Sol hemidiyafram yukzal
migtie. Mediastende ve her iki hiler bolgede blylmls lenf rodu v
oktur. Sad habrekte 20 mm capinda basit kist vardir. Safra kesesi
igerisinde milimetrik tagla wumiy goriniam wardir, Sol meme di
5 kadranda areala dizeyinde 21 4 mm boyaillannda 'S'EI[.] heli kxir
ol gorinuma vardir,

[4]

Sonuglar; | ° ol Premi diyaframnda vukselme, sol hemidivaframdaki vikse ey [+ |
e bagh olarak sol Dazalde subsegmentdal atelektaziler, sol, saff__
a kesesinde siphelitag gorinima, sad bibrek dst polde basil | _
kist, 5ol mernede sOpheli noddler gdrandm (rmamograf ile defef
rlendinlmesi Gnerlin, -

Bulgulan Listele

Figure 3. Interface after clicking on “Raporu Oku” Button

2.2 Search (Arama)

There are three parts in this tab, namely Search Finding ( Bulgu Arama ), Search Patient
( Hasta Arama ), Search Report ( Rapor Arama ). In the usage of Search ( Arama ) tab, the
user will see several punctuations, they help the user to understand the search criteria. These
punctuations are [ | user fills this blank by inserting finding information, { } user fills this

blank by inserting report information, ( ) user fills this blank by inserting location



information. [...] indicates that, this blank can be filled by the type of the nearest punctuation.
Every part has a capability to edit the selected text.

Firstly, Search Finding ( Bulgu Arama ) tab is selected, and then the user creates
his/her own search criterias using selection links. When the link is clicked, user can create
his/her own criterias by selecting the appropriated boxes in the tree. The user chooses location
information as criteria and the search will be done after the user clicked Search ( Ara ) button.
The result screen comes as a pop up, here the report and the findings can be seen according to
search criteria of the user. From the pop up user can access the original report. The user can

change his/her search criteria by clicking the Clean ( Temizle ) button.

1]

[ #:0]

| RaporHasta Listeleme | Arama | Istatistiksel Sorgu |‘_A11.1Iir .

!! Bulgu Arama | Hasta Arama | Rapor Arama |

Bulmak istediginiz bulgu ozelliklerini belirtip ARA'va basmn.

Bulguflar):
i { Tiroid hez bilgesinde IVE [ ] maodiil bulgusu  TESPIT_EDILMISTIR
i _ Bulgu Mo Hasta Adi Hasla Sowadi Bulgu_Ne Bulgu_HNazii Bulgu_var EILIIgu_i:fI Ieim ] He: |
|1 95 Hadiy= Ariza nodil Etlir, Tiroid bez,
1205 fyse (Tath noddl (R, Tiroid bez, Nasil : =
!2‘- 4 Al Calik nocul Ehlr. Tirold bez,
1223 Erika Camurdanaflu  nodul lir, Tiroid bez, |
({232 Jennifer |Lonez nodal Joir Tirid bez, w
1241 b (dernir Inoddl hir, Tiroid bez,
|250 _Sisman nodil ?hir, Tiroid bez, Wer: =
B ' 284 |Czdernir Inogl ir, Tirald bez, 8 =
AN |pelomizto el | 1254 Keskin nocol i, Tiroid bez, -
| |304 keskin nodil i, Tiroid bez, 14
! |490 pek Hatli Inodil |hir, Tiroid bez,
5509 leorman yakup Inodil éhir, Tiroid bez, Oliciim : |
557 et vgat fewger jnoaur [ur, Tiroid bez, 3
632 adil yalein nocil lhir, Tiroid bez, E|
643 ali ak nodil lair, Tirgid hez, =
653 makhule \nzosy nodil \hir, Tiroid bez, O
(=] pek 1= {roddl [hir, Tiroid bez, =
Normaliik: | |
g — varlk: ||
| Raporu Oku | ("
e i et a e A |

Figure 4. Finding Search (Bulgu Arama) Tab of Search (Arama) Tab
Secondly, Search Patient ( Hasta Arama ) tab is selected, and then the user creates
his/her own search criterias using selection links. When the link is clicked, user can create
his/her own criterias by selecting the appropriated boxes in the tree. The user chooses any
combinations of these information: age range, gender, date of the report, findings, location as

criteria and the search will be done after the user clicked Search ( Ara ) button. The result



screen comes as a pop up; here the report and the findings can be seen according to search
criteria of the user. From the pop up user can access the original report and the all findings of
the patient. The user can change his/her search criteria by clicking the Clean ( Temizle )
button.

L ]

| RaporHasta Listeleme | Arama | Istatistiksel Sorgu | Analiz |

[ Buigu Arama [ Hasta Arama | Rapor Arama |

Bulmak istedifiniz hasta grubumy belirtip ARAva basin.

Hasta Grubu:
18 ile 35 araliymda olanlar  KADIM hastalardan  §{ [.] } olanlar
L]
Raporbo | Ad | Sayad i Cinsiyet | RaporTanhl | Rapor Baghin
1 lipek Tath [ 2008-05-17 SERVIKAL SPiNA... | =
3 [Cigdem Okuyucuy K 2008-05-17 BILATERAL MEM . |
i Esra JAbau Ik W060517 |
5 Makbule |Guilcin i< 2008-05-17 BILATERAL MEM..
13 1aylin Mgl I |2008-05-17 MEME MRG
15 [talmzgelen Malnizgider I 20080517 WMEME MR
16 |Dalga Kars S 2008-05-17 MEME MR =
m lm 17 |Lala Selin K 2008-05-17 WMEME MRG
| bt =N | 18 [Fadime Tutan 3 2008-05-17 WMEME MRG
18 [Banu Al 1K |2008-05-17 MEME MRG
20 [fesim esl K 20080317
30 |Erika Garmurdanodiu [ 2008-05-14 =
3 Hennifer Lopez I 2008-05-19 T0
{34 fZeliha [Kalkan I (20060519 IMEME MG
35 |Sazye Czgaliren K 2008-05-18 WEME MRG
a1 Ic e K 2008-03-22 [BTILE KOROREE...
42 W s S 2008-05-24 BTILE KOROMNE...
43 limek ipgk I 2008-05-24 TORAKS BT
44 lipek ipek I 2008-05-24 ]
a6 ipek ipeidl i€ ~[2008-05-24 -
| Raporu Oku | Bulgulars Listele |

Figure 5. Patient Search (Hasta Arama) Tab of Search (Arama) Tab

Thirdly, Search Report ( Rapor Arama ) tab is selected, and then the user creates
his/her own search criterias using selection links. When the link is clicked, user can create
his/her own criterias by selecting the appropriated boxes in the tree. The user chooses any
combinations of these information: what, quality, location, measurement, normality, existency,
importance as criteria and the search will be done after the user clicked Search (Ara ) button.
The result screen comes as a pop up, here the report and the findings can be seen according to
search criteria of the user. From the pop up user can access the original report and the all
findings of the patient. The user can change his/her search criteria by clicking the Clean

( Temizle ) button.



L& E3

| RaporMasta Listeleme | Arama | Istatistiksel Sorgu |.n,n.1|ir |

“ Bulgu Arama [H;rs!gl Arama | Rapor Arama |

Bulmak istediginiz rapor ozelliklerini belirtip ARA'ya basm.
Rapor {iar):
raporda [ [ { altic kadran bilgesinde VEYA  her iki akcifier hazal bilgesinde }VE [] )} IVE [ 1
L) ]
Rapor Mo Ad | S oy Cinsivet Rapor Tarihi Rapor Bagligi |
i Ipek |Tath ¥ 2008-05-17 SERWIKAL SPINA. =
2 Kerem |Hadimi E 2008-05-17 BEYIM ve KLILAK
3 [Cigdem |Okuyueu K 2008-05-17 EILATERAL MEM. .
4 [Era [Bbci i |2008-05-17 1
5 Makiula |Gutein K 2008-06-17 EILATERAL MEM...
G Damla |Tath K 2008-05:17
7 |Damla 1Tt K 2008-05-17
8 |Damia [Tat K 2008-05-17 MEME MRG
— 2 |Teoman Irakupodlu E 2008-05-17 MEME MRG
| ARA || Temizle 10 _|Handg rener LS 20020517 BILATERAL MEM...
11 Sezen |Aksu K 2008-05-17 TORAKS BT
i2 Fatma |Tokpdz K 2008-08-17 TORAKS BT
13 Aydin |&shm I 20080517 MEME MRG
14 |Hayalimdeki Adsiz |Kadin ® 2008-05-17 MENE MR
115 [valnzgelen [Valngider K 2008-0517 |MENE MRG
16 Dalga |Kara i 2008-05-17 MEME MRG
i7 Lala |Selin L 2008-05-17 MEME MRG
18 Fadime |Tutan . 20080517 S ENME MRG
(B [Banu [aitin K 2002-05-17 MEME MRG
20 [¥esim [vesil K 2002-05-17 MENE MR -
Rapor Oku | Bulgulan Listels

Figure 6. Report Search (Repor Arama) Tab of Search (Arama) Tab

2.3 Statistical Queries ( Istatistiksel Sorgu )

There are three parts in this tab, namely Number Of Patient ( Hasta Sayis1 ) ,Chart
(Cizelge ) , Ratio Of Patient ( Hasta Oran1 ). In the usage of Statistical Queries ( Istatistiksel
Sorgu ) tab, the user will see several punctuations, they help the user to understand the search
criteria. These punctuations are [ ] user fills this blank by inserting finding information, { }
user fills this blank by inserting report information, ( ) user fills this blank by inserting
location information. [...] indicates that, this blank can be filled by the type of the nearest
punctuation.

Firstly, in the Number Of Patient ( Hasta Sayis1 ) tab, user can edit the criteria of the
query by clicking on the editable areas, these areas consist of the report information. User can
select any of the report information as criteria of query. After clicking on the Calculate
(Hesapla) button, user can see the number of the patient that fits with the query. The user can

change his/her criteria of the query by clicking the Clean ( Temizle ) button.



£

r RaporHasta Listeleme rnrama r istatistiksel Sorgu rnllaliz |

l’Hasta Sayist | Cizelge | Hasta Oram |

Bulmak istediginiz hasta grubunu belirtip ARA'ya basmn.

Hasta Grubu:

18 ile 35 araliginda olanlar KADIN hastalardan { [..] } olanlar

-
@ Kriterlerinize uyan 34 hasta var

HESAPLA || Temizle |

Figure 7. Number of Patient (Hasta Sayis1) Tab of Statistical Queries
(Istatistiksel Sorgu) Tab
Secondly, in the Chart ( Cizelge ) tab, user can edit three part. First of them is in the
group of Patient Part ( Hasta Grubu ), user can edit report information according to his/her
criteria. Second of them is in the Finding ( Bulgu ), user can edit any location information of
the finding. Third of them is in the Column ( Sutun ), user can enter the column number
which will be the range number in the result. The user can change his/her criteria by clicking

the Clean (Temizle ) button.

|

(Rapur.l'l-lastaListeleme rnrama ristatistiksel Sorgu | Analiz |

Hasta Sawisi | Gizelge | Hasta Oram |

Bir hasta grubu ve bir bulgu belirtin. Girdiginiz Siitun Sayisi'na gore, dlciim dafiim cizelgesi gosterilecektir.
Hasta Grubu:

18 ile 35 arahginda olanlar  KADIN hastalardan { [..] } olanlar

{ [-] ) nodiil bulgusu TESPIT_EDILMISTIR @ Ar In Sonucu gudaki gibidir:

Bulgu:

sagl
7.0 - 9.0 arasinda: 42 bulgu
9.0 - 11.0 arasinda: 34 bulgu

11.0 - 13.0 arasinda: 0 bulgu
Siitun Sayisi: 13.0 - 15.0 arasinda: 42 bulgu

Co—

HESAPLA || Temizle

X



Figure 8. Chart (Cizelge) Tab of Statistical Queries (Istatistiksel Sorgu) Tab

Thirdly, in the Ratio Of Patient ( Hasta Orani ) tab, user can edit two main part: Patient
Group A ( Hasta Grubu A ) and Patient Group B ( Hasta Grubu B ) with report information.
Patient A group should be subset of the Patient B group. After clicking on the Calculate
( Hesapla ) button, user gets the number of the patient in the Patient Group A ( Hasta Grubu
A ), the number of the patient in the Patient Group B ( Hasta Grubu B ) and finally the
percentage of the number of the patient in the Patient Group A ( Hasta Grubu A ) / the number
of the patient in the Patient Group B ( Hasta Grubu B ). The user can change his/her criteria
by clicking the Clean ( Temizle ) button.

E|

[ RaporMHasta Listeleme | Arama r istatistiksel Sorgu | Analiz

[ Hasta Sawis1 | Cizelge | Hasta Orami |

Bulmak istediginiz 2 hasta grubunu belirtip ARA'va basin. HastaGrubuA / HastaGrubuB dederi gosterilecektir

(HastaGrubuA, HastaGrubuB "nin alt kiimesidir)
Hasta Grubu A:

18 ile 35 araliginda olanlar KADIN hastalardan { [.] } olanlar

[lu]':gj':.'ge @1

| =N . " s
[ ‘\U PatientB kiimesi = 42 eleman

Hasta Grubu B: PatientA altkiimesi = 34 eleman

18 ile 35 araliginda olanlar  { [..] } olanlar | PatientA / PatientB = %80.95238095238095

HEsAPLA || Temizie |

Figure 9. Patient Ratio (Hasta Oran1) Tab of Statistical Queries

(Istatistiksel Sorgu) Tab

2.4 Analyze ( Analiz )

In this tab, thanks to the Load Report ( Dosyadan Rapor Yukle ), user can select any
report from the hard disk. Then, edit the patient information, namely: name, surname, gender,
year of birth. After clicking the Analyze Report ( Rapor Analiz Et ) button, a new pop up

screen is created to get information form the user on medical terms. Finally, analyzed report is




inserted the database with the given patient information and doctor feedback, all these

information can be seen on a new pop up screen.

f RaporHasta Listeleme rnrama r istatistiksel Sorgu |/ Analiz |

Cr Sara Kyendyehai
Dr kenan Yegilel

Sol meme dig kadranda areola dizevinde 914 mm ho

Prof. Dr. Macit Arlrek

Hacettepe Universitesi Hastaneleri Radyoloji Anabilim

RAPOR:

Mediastende ve her iki hiler hilgede biyimig lenf nod| ™| HASTA BiLGILERi:

Sad habrekte 20 mm capinda basit kistvardir, Safra ke At ||pek
Soyadi: [tatli

| Cinsiyeti: }ﬁnnm

Sonug: Tiroid bezi safd lobunda nodil, aortada ve sal k Dogum Yili: {1985

Raporu Analiz Et

4]

0 ]

[*]

Figure 10. Analyze (Analiz) Tab

B}

Look In: | data

| @ T

|

oo

-0 | O—
-0 O—

[ 10:t [ 160t [ 22t [ 28.txt [ 3300t [ 300t |[ ] 44t 5.0t [ 554

[ 11t [ 170t [ 23t [ 29t [ 34t [ 4ttt [ 450t [ 5000t [ 56.
[ 12:tmt [ 18t [ 24wt [ 3t [ 3540t [ 400t [ 46kt [ 51t [ ) 57.
[ 130t [ 19:%t [ 250t [ 30.xt [ 36.txt [ 41txt [ 4700t [ 520t [ 584
[ 14t [ 20t [ 260t [0 310t [ 37.tt [ 420t [ 48t [ 530t [ 59t
[ 5.t [ 210t [ 27t [ 32t [ 38utt [ 430t [ 4900t [ 540t [ 6.t

4] [ | [ »
File Name: |44 ba |
Files of Type: |[All Files -

Open Cancel




Figure 11. Browsing Report From File (Dosyadan Rapor Yiikle)

3. Software Specification

RadioRead is distributed as a self-installing JAR file. Everything it requires, except for

database is included.

3.1. Report File Format

RadioRead expects input report files to be in a near-strict format. There are 4 available
sections, which may be or not be present. The following is a sample report which contains all

4 sections. Reports are required to have a title in their first lines.

TORAKS BT

Klinik bilgi: Sol akcigerde kitle.

Teknik: IVKM sonrasi 5 mm kalinliginda transvers kesitler alinmistair.
Bulgular: Trakea ve her iki ana brons normaldir. Mediastende ve her
iki hiler bdlgede biyimiis lenf nodu yoktur. Mediastinal ana vaskiler

yapilarin c¢api, kalp biytikltigl normaldir.

Her iki akcigerde Ust lob apikal bdlgede belirgin olan
paraseptal amfizem vardir.

Sag akcigerde benign 6zellikte birka¢ milimetrik kalsifiye nodiul
vardir.

Sonuc¢: Sol akciger alt lob sliperior segmentte igerisinde hava
bronkogrami bulunan dizensiz konturlu nodiil (akciger karsinomu?), her

iki akcigerde buzlu cam dansitesinde nodiller.

Dr. XXXXX XXXXX
Prof. Dr. XXXXXX XXXXX

Hacettepe Universitesi Hastaneleri Radyoloji Anabilim Dali'nin
radyolojik inceleme raporudur.

3.2. Internet Connection details

RadioRead requires an active internet connection while analyzing reports. This

behaviour is a requirement for finding roots of words that internal library (Zemberek) cannot



find. RadioRead access http://www.zargan.com dictionary for root look-up. The results are

cached in database.

3.3. Morphological Analyzer Limitations

RadioRead uses Zemberek library as its morphological analyzer, with external
additions like online-dictionary check. Some words and inflected words (“cekilmis sézciik™)

are known to have problems with Zemberek library.

3.4. Noun Phrase Parser Limitations

RadioRead uses its own library for parsing complex noun phrases in Turkish.
Although the library can parse most of noun phrases, and especially most of noun phrases
used in radiology reports, the noun phrase parser has its own limitations. For example phrases
like “Mide ve beyin kenar1” may lead to results like “Mide kenar1” “Beyin kenar1”, although
this may not be what is meant.

Radioread asks questions according to meaning to the user. There should be a doctor
present while analyzing reports, as important questions about terminology and qualifiers may

be asked to the operator.

3.5. Database

RadioRead uses PostgreSQL as its database. PostgreSQL needs to be present in the
system or network in order to use RadioRead. While other SQL servers might work, they

won’t receive support by SBAYazilim.


http://www.zargan.com/

The SQL file to initialize the database can be found in the installation folder, in the
SQL directory.
RadioRead’s SQL Server connection details can be found in installation directory, with

the name “database.ini”.



