LRARASHAEDR
N BT TI QI BBNHIE
IHERSSRSNNGI Kingdom of Cambodia
BIBRAVITATIRNHIBO TOHSEBS Nation Religion King
Ministry of Health

National Center for Tuberculosis
and Leprosy Control

(UGAtANSAE
Umananiiie)esjisden
SABNMEUME IIMIUALUL)UGERG

fifien

o
)

CRejuC

2200

Guidance on
Peer Review Workshop
for Improving Quality of Chest Radiography

Provincial Level

§ H0ay
December 2012









G
FUTHTBY. oottt i
TURTSMA NI ..o i
O TR BRITRY.....oooo oo 09
JUMNG D.oooe e 0w
V. MIHANS N RRGUTE SUMITTRGH oo 0w
9.9 MIBNBHAGIUTH oovvooevveeeeeeseeeseee s 0w
JUMNG D1 0w
.09 MG M. om
M. AT UBIERGITT e om
NG O oo 0G
G. MITIRSHANMNTERTTMABRATH ....coooooooeeoeeeee e oG
G.9 MINTRNARNMMTEHEMINN oo 0G
G.9.9 MIUS ..o S, 0G-06
NG, e 09
G.9.19 QUM IO .o ol
G.19 MINWATEHANAOTEHEI oo o]y
MNAGMIUMNGMMNUT G oo e 0G-91
A GRo 171 LT 919
¢. 9. W wngmndm i lapsiaimideiuif ssanmnumn Samoaipl usaag............ 9m
&, MITIRSHANMNHHMIURIUI UM BRI ..oooooeoeoeeeeeeeeeeenns 9a
.9 m:waﬁémﬁmmn%gﬁmﬁgh ................................................................... 9¢
9.9 MIUG...coooooooiicc e 9¢
6.9.19 AURHM IO e 9¢
¢.19 MINWHTEHANMOTERE .o 99
G RoT 111 t] K11 Y 9%
&. 9. W wrgmaSmananilnpgiaimidsiuii ssanmagsmn Samivniipu ussags ... 9f
. MIRAASH] SUMIAWRIG.....oooorereerrersr 96
9.9 RANATN BUMIFIDIMIAN .o 96

D19 IBANATI .o 96



. ugfianG SN Sin e gumMSHSARIAT o 96
.9 TN SAMITU DY ..o.ooeoeeeeecece e 96
JUMNG G oo 96
L MITEHSNETS e 96
JURIG 6o 96
.M UGHEN SHUSTIANGEEGGRIMIS oo 98
MNNGE BUTD . 98
PG SIS ettt 9€
P& BTEI TR . covvooeeeoeeee s Wo-Ba
B BURTTG oot v
G.9 hajin:  TURRIIMSIMIRTANENT e Ll
G.U AdmaTs  TURAITIMSNMIRTNENT e Lb)
G.M MAYR{AIGE TORRITDSHMIBONEcoooecee LIyl
G.c mGunfis  TURBIUTIMSHMIRTNGNTcoooeeeeeeeeeeeeee we

LA Lo 11 F 182 PR G] e}



9. ity

1§ IRYMNTIS UG WHRGIAMB{pIsuAab L IEunsgrvgntinuigan mi
wiBhRRINAY Hi5Iv099 m}tﬁsmjﬁ %SHLmﬁEﬁUﬁLﬁﬁémﬁalﬁdﬁﬁ Sinmupmss
900.0009F itﬁmHLmiLﬁhGjiﬁ%sﬁﬁnﬁamﬁémsﬁﬂﬁﬁ'jﬁcc)mﬁm"immmpmﬁs
900.00091/  Sunimanvisgnddnuh  Adm ﬁﬂfitnmammﬁscl)oo.ooomﬁ
Fnwminni WHO 51091 ) 1 1efifpngjH HIV (ser(I)—prevaIance) pUGIAMugntanu
fi ©.M% ( NTP Cambodia 2009 ) 1 |

pamngwiv  igifhEsanuSivonamigemninninnanginn it o ns il
(NTP) G{SHgiﬁégimgmmj DOTS mimuiigios&c ilyjstanntinuy isimuu§nng;
yanageman Shatnny§e WRgMaistIganfal DOTS eI
arAnSinuhpodinsmisigiagnmwndimn  AlGgso4999  pugi9EEa

=3
1

HGUGSSVEMGo fig Woou SigliwGgsmenv HHFIV0994

1Lmﬁﬁgﬁjmm1§hhﬁinﬁ CENATAICA National T8 Control Project Suingigh
nglimitoninanvhnsshininfugipigumsintmnfinsilgwnuntimnnigms
msfioogigs  Ggstfnvhfiimnaigms &Stﬁswjﬁqnmmﬁﬁﬁ“jmmﬁﬁ woHHE
NHFIB00 IW)REUESSADCEDANEII099

goémisnanidyfifinaiiswistinuy  fnsann AIBISAMAIRNIYIS AURYM
AigmemiginaiSgwnvhaynfunnHigms ﬁLﬁimsmtgjmﬁw’?gjﬁﬂlﬁimwmmmms
msanvdsngmislibijansynmywSunviuny vulimsugsuiunanigns
hsfismgpy Shmsmnfwnvisifiminpouihwai§y] §RINTP Guideline 2004)4
UG aliissiglig)nmisnagnonumii Sapnt Aol §hm;[,ﬁﬂi[,mfﬁjﬁij[§jim8‘it:immm
fiuth{unuimiEmsianimimamiph g9
mipipninsmiphgasinubibnfunhpis ngmnsoinmoiphghissinunis
mfy‘msmﬁmgnmﬂjtﬁ%msda%ismaﬁﬂnﬁ?gms | Sunnwishumanigms/mi
van:iwinaigns  Saapmiphgiiisfunauigms/Mivansisinaign sAnsATngaithi
ﬁﬁ'aﬁunﬁ?gms (c:‘aomnhfﬁm:ﬁunﬁﬁ?gmS/mmn‘g:tﬁ'mﬁ?gms Sh vaoniAnGims
AUNATENS gRSIMBPMEs900 ooomﬁﬁmm%fg‘i UiPsmhi)

im:ﬁtﬁaﬁmgmgmﬁﬁﬁgﬁ SUINBIAINGI MG GUSIMITANUAMUISMIGHAJA
SUMIM SR WwHANM N TS H A §ﬁmIUﬁ%Lﬁtﬁﬂjﬁisilmsﬁ?ﬁimigjmf&ﬂﬁ
wisafinhufigSjumsmisunym gigaiiwifuimudaniaisiuiinnsiis:
trﬂhmﬁmégamigmgﬁﬁﬁnlﬁﬂjﬁ@ ghmmﬁSﬁnnmnimtﬁjtﬁmﬁﬁﬁ;ﬁgﬁmﬁigﬁmnﬁgﬁ
Sumivnipu uidjimwmndinaiS g wnohagn MEIW:Igjan{iInsMAGN AN A



Sumsinidnmys 1 wgaanmipuns:fvupusiminnm gamign
figypAnmnigRempi(ac) mﬁmimmm:{pmmSﬁmmmm:ﬁﬁmmrﬁmﬁ
panmpignaig (1 EQA ) mwi: mmmmmnmsnsmtmﬁ?msiﬁuﬂmn

U UjusHagn(EQA)T (Jumn§o )

w.mifinnsoninguuihmiingn
w.9 MIfANAMRAGUY:

gannAnm inuhnsifmighs§nng Saminimoitinvinnsnigi8amig
iﬂﬁ?§§ﬁjﬁﬁiiﬁﬁt"1ﬁj?9jﬁﬂLﬁjﬂ T E HEHAN U (PHDRWOD)HAN ST U
USHAJA([HIN 9jﬁﬁmﬁﬁ?gjﬁnlﬁj igniihnu, pingigntlgiel ingjigninnRI
graincupsicy  Suigafigmedfigmorp)  Bagnuigmissanmisige§ing
Sywagumn§u)

[} a—'lb Cawn



w.9 maiiihgn

AnnmAIsUjusnygninnsumnsngn  Sumionipujusamsinmnemitnsils
‘EGjﬁmﬁﬂjj:miﬁijﬁﬁUﬁmiﬁhﬁlnHjﬁﬁmi@ﬁlji‘jifﬁﬂﬂZﬁﬁ Suughianndisinuiping
S MATHINA iﬁﬁjmﬂsngw:tﬁiﬁmﬁﬁinuﬁ?éﬁmﬁﬁﬁummm?gjﬁﬂlﬁgmsmnmé%ﬁ
[iangihe

m. mujjudigngiel

iigjinfiyupsndnsisapsmaiingnnn Sadngidgmigaigianiey minweiing
Uity (Rapid Assessment) BN SUIRHIEIN Y HRHANUITUREAISH(PHD/OD)AS § iKY
MIJUETMaNNT N WN sRuunMIMyWH AN (CENAT) aﬁﬁﬁmmmﬁ@méﬁ
sgmaﬁmjiﬁﬁmﬁi]ﬁémmmﬁ%gts: inwiimau  Hndsnja;i  (Standard
Checklist) ﬂ(éﬁmﬁﬁa))

mnflusaimi:vinsidisantignsnas
(Preparation of CXR equipment / accessory devices)
- anSMNISHIASS X-ray Shaomi:
- ugtnln Shn§ifn
- DunuHBURIEURREH KV 220)

~a ~a
=

- migAifisimpUusnan Shppiing

- BISMATMIY UUSHgRRINTMAISIUSIERSHAIH SUUST (HiIng

- mujuiiFisemidntgnuignis ustaagn Sapuiping

- ORYMNTSMIBH AR (HANMATSIUM N AYH Suminipijuipssin
S8 usHagh. )

- (ufigis mig:ul Sumnginwminn

- MASIHPANUIRH X-ray fhasmi:uim

- migngaisuTmiBima

S {3 s SO



Table 1: Checklist for improving of quality CXR
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Case 1: Normal film

1. Image quality: - Please avoid the high

Score: 10 (good) density which caused

- ID: Good by excessive kV++

- Position: good and/or mA and 3)

- Density: Fair exposure time is too

- Contrast: Fair long.

- Sharpness: Fair - Check 8.1, 8.2, 8.3

- Artifacts: Slight and 8.4 for improving
CXR film

2. Interpretation by  Recommended by
Local readers: PRW: Normal (difficult
Normal to read)

KTR1-2011

Case 2: Normal film

1. Image quality: -Please avoid low

Score: 8 (good) density and contrast

- 1D: Good which caused low kV

- Position: good and/or mAs, expired

- Density: Fair film, mismatching of

- Contrast: Fair screen and film, too

- Sharpness: good old solution,

- Artifacts: none developing time is too
short

- Check 8.1 and 8.2 for
improving CXR film

2. Interpretation by  Recommended by
Local readers: PRW:
Normal Normal

ARR5-2011
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PKR3-2012

BTR5-2011
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1. Image quality

Score: 7 (Excellent)

- 1D: Good

- Position: Good
- Density: Good

- Contrast: Good
- Sharpness: Fair
- Artifacts: None

2. Interpretation
by Local readers:
TB active

(Note: Smear+)

Score: 11 (Fair)
- ID: Good

- Position: Good
- Density: Poor
- Contrast: Fair

- Sharpness: Fair
- Artifacts: Slight

2. Interpretation
by Local readers:

Pneumonia

Case 3: Fewer abnormality film

m Recommendation (R)

- Fair sharpness may
caused by long X-ray
exposure time and/or
distance is short.

- For improvingit, 1)
exposure time is <0.05
seconds, 2) distance is
1.4-2m, 3) screen & film
matching, 4) check grid
use (Check 8.3)

Recommended by PRW:
Opacity of micro-
nodular in supper right
lobe. Conclusion is

TB active

Case 4: Very low density and pathology
J Finding(s) | Recommendation |

1. Image quality:

-Please check causes
below to avoid low
density: low kV and/or
mAs, expired film,
mismatching of screen
and film, too old
solution, developing
time is too short.
-Check 8.1, 8.2, 8.3
and 8.4 for improving
CXR film

Recommendation by
PRW: TB active? (Hard
to interpret due to
white film)



KVR4-2012

KTR5-2011

Case 5: Poor quality
Finding(s) | Recommendation |

1. Image quality:
Score: 14 (Poor)
- 1D: Good

- Position: Fair

- Density: Fair

- Contrast: Poor

- Sharpness: Poor
- Artifacts:
Present

2. Interpretation
by Local readers:
Pneumonia

Avoid possible reasons
below and take CXR
again.

-Poor quality caused by 1)
too high kV++ 2) and/or
high mA and 3) long
exposure time etc.

- Bad positioning of
clavicles

-Artifact caused by dirty
screen, solution, water, or
their hands etc.

- Check 8.1, 8.2, 8.3 and
8.4 for improving CXR film

Recommended by PRW:
Can not read

Case 6: Many artifacts
i) | ecommendaion

1. Image quality: - Please avoid the

=

Score: Fair (10)

- ID: Good

artifacts which caused
by bad quality

- Position: Good  solution, dirty water

- Density: Good
- Contrast: Fair

and screen.
- Check 8.2, 8.3 and

- Sharpness: Fair 8.4 for improving CXR

- Artifacts:
Present

film

2. Interpretation Recommended by
by Local readers: PRW: Many artifacts,

TB active

22

but can read. Team
agreed that this is
TB active



Case 7: Pathology
P9 | rsommentn

1. Image quality: - Please avoid the
Score: 11 (good) causes below:

- ID: Good High density of the
- Position: Fair left lung caused by
- Density: Fair excessive kV++

- Contrast: Fair and/or mA and 3)

- Sharpness: Fair exposure time is

- Artifacts: Slight too long.
-Check 8.1, 8.2, 8.3
and 8.4 for
improving CXR film

2. Interpretation: Recommended by

by local reader: PRW:

Pleural effusion Pleural effusion,
with TB active

BSR1-2011

Case 8: Pathology
i) econmendaion

1. Image quality: - Please avoid the
Score: 11 (Fair) causes below:

- ID: Good High density of the
- Position: Good both lung caused

- Density: Fair by excessive kV++
- Contrast: Fair and/or mA and 3)

- Sharpness: Fair exposure time is

- Artifacts: Present  too long.
- Check 8.1, 8.2, 8.3
and 8.4 for
improving CXR film

2. Interpretation by Recommended by
Local readers: PRW:
TB active TB active

TKR3-2011
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BSR2-2012

ARR1-2011

Case 9: Pathology
o) i

1. Image quality:
Score: 10 (good)
- ID: Good

- Position: Good
- Density: Fair

- Contrast: Fair

- Sharpness: Fair
- Artifacts: Slight

2. Interpretation by
Local reader:
Healed TB

Case 10: Pathology

24

1. Image quality:
Score: 8 (good)

- ID: Good

- Position: Good
- Density: Good

- Contrast: Fair

- Sharpness: Fair
-Artifacts: None

2. Interpretation by
Local readers:
Pneumonia

-This film is
accepted for
reading. However
Better sharpness
and contrast,
avoided artifact are
recommended.

- Check 8.1,8.2,8.3
and 8.4 for
improving CXR film

Recommended by
PRW: TB active

- Contrast and
sharpness are
recommended to do
better (Check 8.2, and
8.3 for improving CXR
film

Recommended by
PRW:
TB active
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1. Introduction

Cambodia is one of the 22 countries with a high burden of tuberculosis (TB) in the world. In
2011, the incidence rate of all forms of TB is 424 per 100,000 population, the prevalence rate
of all forms of TB is 817 per 100,000 population, and the death rate due to TB is 63 per
100,000 population (WHO Report 2012). The HIV sero-prevalence among TB patients is 6.3%
(NTP Cambodia 2009).

In response to the World Health Organization’s recommendation, the National Tuberculosis
Control Program (NTP) has implemented the DOTS strategy since 1994 for control TB through
hospitals, health centers and community approaches. By the effective of DOTS strategy, the
case detection of all forms of TB significantly increased from 15,112 in 1994 to 24,341 in
2002; and to 39,667 in 2011.

Due to the collaborative efforts made by CENAT/JICA National TB Control Program and
other partners, the NTP has been strengthening the referral system for diagnosis of smear-
negative TB. For the last ten years, the number of smear-negative TB significantly increased
from 2,668 in 2002 to 7,686 in 2011.

The role of chest X-ray (CXR) for diagnosis of TB is very importance in Cambodia, because
the diagnosis of smear-negative tuberculosis is made by radiography as abnormalities
consistent with active TB after at least three negative sputum specimens and no response to a
course of antibiotic (NTP Guidelines 2004). Moreover, CXR for screening of TB and active
case detection was recently re-evaluated after the implementation of TB prevalence surveys.
The second prevalence survey in Cambodia showed that the prevalence of non-symptomatic
TB is high (56% of smear-positive TB and 77% of smear-negative/culture-positive TB) and the
prevalence rate of smear-negative/culture-positive TB is much higher than that of smear-
positive TB (560 in smear-negative/culture-positive TB and 271 in smear-positive TB per
100,000 aged 15 years or over).

Despite CXR training courses provided for radiological technicians and physicians, the quality
of CXR in image and interpretation is still challenging in developing countries including
Cambodia. The main purpose of this guidance is to give the best way to improve quality of the
CXR in image and interpretation by using of the well-organized effort for better diagnostic
radiography of TB. The well-organized effort includes the Internal Quality Control (IQC)
through their routine activities and the External Quality Assessment (EQA) through Peer-
Review Workshop (Figure 1).



2. Target audiences and expectation:

2.1 Target audiences: Health staffs who are working in the hospitals and in the TB control
program, related to the radiological diagnosis of TB. For example, TB supervisors (PHD and
OD), film readers (physicians from X-ray unit, TB ward, general medicine ward, pediatric
ward, ICU ward and OPD ward), and CXR technicians in each referral hospital (Figure 2).

Figure 2: Chart of the target audiences of the
Peer-Review Workshop

Referral Hospital of OD a

physicians

{ CXR Technicians and

CXR Technician and
physicians }

Referral Hospital of OD f

Referral Hospital of OD b

CXR Technician and Peer-review CXR Technician and
physicians Workshop physicians

CXR Technician and
physicians

CXR Technician and
physicians

Referral Hospital of OD d Referral Hospital of OD ¢

INational Center for Tuberculosis and Leprosy Control ~ 2Provincial Health Department-Tuberculosis Supervisor

2.2 Expectation:
The quality of CXR films in image and interpretation will be improved though the well-
organized effort, in order to improve quality of diagnostic capacity of TB (Figure 1).

3. General preparation:

In order to know the baseline information of the current situation and requirement of CXR unit,
the rapid assessment should be conducted. In collaboration with National Center for
Tuberculosis and Leprosy Control (CENAT), provincial TB-supervisor is responsible in
conducting this assessment with the standard checklist (Tablel).

Preparation of CXR equipment/accessory devices:

- Condition of X-ray machine and accessories

- Dark room and light

- Electricity power supply (kV 220)

- Stock of x-ray films and reagent

- Film viewers for both technician and physician rooms

- Organization chart for Technicians and physicians

- Activities of chest radiography taking (quality of image and interpretation,
number of CXR films etc.)

- Recording and reporting system (register, report to whom and how etc.)

- Maintenance for X-ray unit and accessories

- Procurement of consumables

- Others, SPECIY...ccciiiiiiieiieeeeee e




Table 1: Checklist for improving of quality CXR

Checklist of Chest X-Ray CXR) Equipment
T.RHName: .........ooooomviiienn. Province:.....................
2. Human Resource for CXR activities
3. Experience and Training course
3.1 Radiologist/Film Reader
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4. Quality improvement of CXR in image

In order to achieve good quality CXR examination, cooperation among TB supervisors,
hospital director and logistics, physicians and CXR technicians are crucially recommended. It
1s introduced two major ways to improve quality CXR which are 1) Internal quality control and
2) External quality assessment.

4.1 Internal quality control (IQC)

The IQC is to improve the quality of CXR in image through routine activity of service
deliveries in hospital which is carried out by CXR technicians and physicians. The
specific technical efforts are summarized below:

4.1.1 Preparation

How to take good quality CXR?

There are two main factors to make a good quality CXR. First, to make sure that the
process of x-ray machine is accuracy and work on what it has set. Second, CXR
technicians must follow the principle of taking lung through all points which are
described in Table 2.

How to know good quality CXR?

Figure 3 (Model film) is used for comparing the quality with each CXR which is taken
and Table 3 point out the areas highlighted in this sample CXR indicate the most
important points for assessing to make sure that this film is good quality. The model
CXR film should be keep one in the technician’s room and the other one in the
physician’s room for the daily work. Be sure that a quality film is acceptable (at least
faire quality) for reading.

3



How to assess quality CXR?

Further assessment of CXR film, the assessment sheet (Table 2) is used for evaluating
each film by focusing on the 6 factors: 1 Identification marking of the patient, 2 Patient
positioning, 3 Density, 4 Contrast, 5 Sharpness and 6 Artifacts. Please read the
HANDBOOK for more detail on how to use this assessment sheets.

How to monitor quality CXR film?

The checklist (Table 1) is regularly used for the maintenance of the X-ray equipment
and accessory, X-ray room and the dark room etc. Standard register and report forms
should be established to record and report CXR taking activity which include
demographic information, diagnosed by radiography, trend of CXR films.

CXR machine and accessory devices:

Be regularly confirmed that CXR machine and accessory devices are working well.
Film viewer and model are available at the CXR unit. Moreover, power supply (220
kV) is stable.

Table: 2 How to take a good quality CXR

4.1.2 Routine Activity

Physicians and CXR technicians are engaged in routine internal quality control within

the hospital by themselves. The specific activities are summarized below:

1) Regular maintenance or checking of CXR equipment, accessory devices, chemicals
and consumables.

2) Self check of chest radiographs routinely taken, with reference to the HANBOOK,
the assessment sheet (Table 4).

3) Feedback of low quality chest radiographs to the CXR technician by the physician.

4) Further discussion to improve CXR films through the regular and special meeting.



Figure 3: Model CXR film

Table 3: check points of quality CXR P

Check points of quality chest radiography

1. ID: patient name and age, facility name, date
2. 1D mark printed on the upper left/right side
3. No defective lung field from apices to lower
edges

4. Edges of both diaphragms traced

5. Sufficient inspiration: the posterior 10t rib
should be visible above the diaphragm

6. Symmetrical location of clavicles and
scapulae

7. No overlapping of scapulae in the lung fields
8. Density of both lung field visualized
symmetrically

9. Centrally located trachea and both main
tracheal branches visible

10. Pulmonary vessels clearly visible in the lung
fields and traced to the lung periphery

11. Lower vessels in the left lung visible through
the heart

12. Thoracic vertebral visible behind the heart
13. Artifacts and foreign substances must not
be visualized

Table 4: Assessment sheet

Summary Assessment Sheet:
1) Assessment of imaging quality
1. Identification: Good= 1, Fair= 2, Poor=3

2. Positioning: Good= 1, Fair=2, Poor=3
3. Density: Good= 1, Fair= 2, Poor=3
4, Contrast: Good= 1, Fair= 2, Poor=3

5. Sharpness: Good= 1, Fair= 2, Poor=3
6. Artifacts: None= 1, Slight= 2, Present=3

»‘ Result:

- Total score=.......ccceuverrernnnes (6-18)

- Excellent: 6 or 7

- Good: 8-11 without any “Poor/Present”

- Fair: 8-13 with 2 “Poor/Present” s or less

- Poor: 14-18 with 3 “Poor/Present” s or more

2) Assessment of interpretation
-Local RH:  1)ucvccciieen 2) s )
- Panel Team: 1)............. 2) e )




4.2 External Quality Assessment (EQA) in image
The EQA is conducted through the Peer-Review Workshop (PRW) which is organized
by Provincial TB Supervisor and National Center for Tuberculosis Control (CENAT).

4.2.1 Preparation

Panel Team:

CENAT staff (physicians and CXR technicians) and provincial TB supervisor are
engaged in the PRW. They are responsible for organizing the PRW and making sure
that any PRW is well done with useful feedback for participants and their services.

Participants:
Two physicians who usually interpret CXR films, and one technician from each

hospital are invited to attend the PRW. Active and experienced participants are required
and preferably less than 20 in total each PRW

Films selection

Three best quality films with normal or fewer-abnormality are selected from each
hospital. Based on the assessment sheet, all three films are assessed by themselves
before bringing them to the PRW.

Film viewer, model CXR film and others

Both film viewer and Model film are needed to use for assessment of CXR films. The
size of film viewer is used for at least 2 films, preferably 3 to 4 films. Assessment
sheets, Handbook on Quality Assurance of Chest Radiography etc. should be prepared.

4.2.2 PRW Activity
Panel team and participants are actively engaged in the PRW (See Figure 2, Figure 4).

The specific activities of the PRW are summarized below:

1) Introducing the objective and orientation of the PRW
- Self introduction (name, background of training and works in CXR)
- Key word of the objective is to improve quality of CXR in image by reviewing of
CXR
- Key word of the orientation is to do as team work: participants and panel team
(self evaluation, participants’ evaluation and panel team’s recommendation and
decision).

2) Presenting results of the previous PRW:
- Report on results of the last PRW (see Table 5 and Table 6)
- What plan is it for this PRW: number of films each hospital
- How to do for this PRW?

3) Reviewing each film (see Figure 5, and 10 cases study in 7.5)
- Local physician: to present results of self evaluation (Table 4)
- Participants: to evaluate each film based on assessment sheet and give comment
- Panel team: to make decision and recommendation

4) Summary report (findings and recommendation) and planning for next PWR
- Report on results of the current PRW
- Recommendation
- Plan for the next PRW



5. Quality improvement of CXR in interpretation
In order to improve diagnostic capacity of TB based on CXR films, cooperation among
TB supervisor, physician and CXR technicians are crucially recommended. Also there
are 2 major ways (IQC and EQA) to do this activity that we can integrate it to the
quality improvement of CXR film in image.

5.1 Internal quality control (IQC)

The 1QC is to improve the quality of CXR in interpretation through routine activity of
service deliveries in hospital which is carried out by CXR technicians and physicians.
The specific technical efforts are summarized below:

5.1.1 Preparation

Technical Working Group (TWGQ)

Each hospital, TWG should be formed for sharing and helping each other for difficult
interpretation CXR. TWG includes OD TB supervisor, hospital director, physicians
from TB, general medicine, pediatrics, [CU, OPD wards etc.

Good quality CXR film:

Before reading of CXR, physician makes sure that its quality can be read (at least fair
quality). Physician replies a feedback of low quality of CXR to the technician for
improvement.

Select difficult interpretation film

For reviewing films at the PRW, physician select five difficult interpretation films each
hospital. Moreover, each film should be attached with patient’s TB history, physical
examination, and other examinations (smear examination and blood testing) for
diagnosis of TB.

Film viewer and model film
Be used for assessment and reading of quality CXR. Film viewer and model film should
be putted together at the place where is to be seated for interpretation.

5.1.2 Routine Activity

Physicians and CXR technicians are engaged in routine internal quality control within

the hospital by themselves. The specific activities are summarized below:

1) Control quality CXR file before reading. If low quality, physician replies a feedback
to technician for improving.

2) Self read of CXR film routinely taken, by referenced to training materials or others,
or review any difficult interpretation film with peer or TWG for final decision.

3) Further discussion to improve diagnostic capacity of TB through regular or special
TWG meeting.

5.2 External quality assessment of CXR (EQA)
The EQA is conducted through the PRW which is organized by provincial TB
supervisor and CENAT.

5.2.1 Preparation

Panel Team:

CENAT staff (physicians and CXR technicians) and provincial TB supervisor are
engaged in the PRW. They are responsible for organizing the PRW and making sure
that any PRW is well done with useful feedback for participants and their services.



Participants:

Two physicians who usually interpret CXR films, and one technician from each
hospital are invited to attend the PRW. Active and experienced participants are required
and preferably less than 20 in total each PRW

Films selection

Five to seven difficult interpretation films are selected from each hospital. Based on the
training materials or their own knowledge, all 5-7 films are assessed by themselves
before bringing them to the PRW. Moreover, clinical assessment information (patient’s
history and symptoms etc.) of each patent related to CXR film should be recorded.

Film viewer, model CXR film and others

Both film viewer and Model film are needed to use for assessment of CXR films and
interpretation. The size of film viewer is used for at least 2 films, preferably 3 to 4
films. Assessment sheets and training materials etc. should be prepared.

5.2.2 PRW Activity
Panel team and participants are actively engaged in the PRW (See Figure 2, Figure 4).
The specific activities of the PRW are summarized below:
1) Introducing the objective and orientation of the PRW: 15 minutes
- Self introduction (name, background of training and works in CXR)
- Key word of the objective is to improve quality of CXR in interpretation by
reviewing of CXR
- Key word of the orientation is to do as team work: participants and panel team
(self evaluation, participants’ evaluation and panel team’s recommendation and
decision).

2) Presenting results of the previous PRW:
- Report on results of the last PRW (see Table 5 and Table 6)
- What plan is it for this PRW: number of films each hospital
- How to do for this PRW?

3) Reviewing each film (see Figure 5, and 10 cases study in 7.5)
- Local physician: to present results of self evaluation (Table 4)
- Participant: to raise any question and comment
- Short plenary discussion: to compare a film interpretation and other examination
results for conclusion.
- Panel team: to make decision and recommendation

4) Summary report (findings and recommendation) and planning for next PWR
- Report on results of the current PRW
- Recommendation
- Plan for the next PRW

6. Monitoring and evaluation:

6. 1 Recording and reporting

- CXR Register: CXR is formed to monitor daily activity of CXR unit. Data in the
register include name,

sex, age, address of patient and interpretation results of CXR etc.

- CXR report: CXR report is formed to evaluate monthly or quarterly activity of CXR
unit.



6.2 Supervision: Supervision on CXR activity should be integrated into the routine
activity.

7. Experiences and Lessons Learnt from 2 pilot areas

7.1 Background and challenges:

In Cambodia, the diagnosis of smear-negative pulmonary tuberculosis is made by chest
radiography (CXR) as abnormalities consistent with active TB after at least six negative
sputum specimens and no response to a course of broad spectrum of antibiotic.
However, quality of CXR films in image and interpretation is challenging.

For improving it, a series of Peer-Review Workshop (PRW) was adapted in two model
provinces: in Takeo with five rural referral hospitals (RH) and in Kampong Thom with
three rural referral hospitals (RH) since September 2010.

Figure 4: Peer Review Workshop in Takeo province

Example 1, Peer-Review Workshop in Takeo province

CENAT Radiologists Takeo Provincial
Provincial TB Supervisor Hospital (3 participants)

Responsible: Selected 3 best

organizing and normal films and 5
leading of WS, and difficult

_decision making_ interpreted films

Preykabas District Kiryvong District

Hospital (3 participants) Hospital (3 participants)

Peer-Review
Workshop

Selected 3 best
normal films and 5
difficult
interpreted films

Selected 3 best
normal films and 5
difficult
interpreted films

Selected 3 best
normal films and 5
difficult
interpreted films

Selected 3 best
normal films and 5
difficult
interpreted films

Bati District Ang Rokar District

Hospital (3 participants) Hospital (3 participants)

7.2 Intervention:

At the Peer-Review Workshop (Figure 4 and 5), one CXR technician and

two physicians, with three best normal films and five difficult interpretation films, from
each hospital were invited. Each film was reviewed by themselves, and further
reviewed by panel team. Panel team consists of the local and national CXR technicians
and physicians. Quality of CXR was assessed by using the assessment sheet-
HANBOOK-2008; as being graded as “Excellent, Good, Fair and Poor”. Radiographic
interpretation was assessed with the final decision of Panel team as gold standard “True
or False”. Data were collected from September 2010 to March 2012.




Figure 5: Peer Review Workshop in Kampong province

* One CXR technician and
two physicians, with 3
best normal films and 5
difficult interpretation
films, from each hospital
participated in the PRW.

e Panel Team consisted of
CXR technicians and
physicians from the
national center and a
provincial supervisor.

Quality of CXR was assessed by using the assessment sheet- HANBOOK-2008; as
graded as “Excellent, Good, Fair and Poor”. Radiological interpretation was
assessed with the final decision of Panel Team as gold standard including clinical
information.

7.3 Results and lessons learnt:

The numbers of CXR films assessed by Panel Team were 28, 24, 27, 37, 29, 37 and 30
from the first PRW in September 2010 to sixth PRW in March 2012 respectively (Table
5 and 6). The excellent or good quality CXR films increased from 64% in September
2010 to 77% in March 2012. Moreover, the true radiographic interpretation increased
from 53% in September 2010 to 87% in March 2012. Three main factors seemed to be
the key to success in this intervention: 1) Well-organized effort of PRW, 2) Leadership
of Panel team, 3) Commitment of Participants to quality improvement.

Table 5: Results- quality improvement of CXR in image in 2 model areas

Results: Quality improvement (%) of CXR films in 2 model areas

K Thom +
Takeo Excellence Good Fair Poor Total
n. % n. % n. % n. % n. %
Sep-10 1 2.2 28 62.2 16 35.6 (1] 0.0 45 100.0
Jan-11 0 0.0 24 75.0 8 25.0 0 0.0 32 100.0
Mar-11 1 2.5 27 67.5 11 27.5 1 2.5 40 100.0
May-11 0 0.0 37 77.1 10 20.8 1 2.1 48 100.0
Aug-11 1 2.6 29 76.3 8 21.1 (1] 0.0 38 100.0
Dec-11 0 0.0 37 78.7 6 12.8 4 8.5 47 100.0
Mar-12 1 2.5 30 75.0 8 20.0 1 2.5 40 100.0
Total 4 1.4 212 73.1 67 23.1 7 24 290 100.0
75.0 71 789 87 715 o
70.0
64.4

Excellent and good quality
of CXR films increased
from 64% in Sep-2010 to
78% in Sep-2012 =)

Sep-10 Jan-11 Mar-11 May-11 Aug-11 Dec-11 Mar-12 Total

10



Table 6: Results- quality improvement of CXR in interpretation in 2 model areas

Results: Quality interpretation (%) of CXR films in 2 model areas

K Thom+Takeo TRUE FALSE Total
n. % n. % n. %

Sep-10 24 53.3 21 46.7 45 100.0
Jan-11 26 81.3 6 18.8 32 100.0
Mar-11 28 70.0 12 30.0 40 100.0
May-11 32 66.7 16 333 48 100.0
Aug-11 26 72.2 10 27.8 36 100.0
Dec-11 26 70.3 11 29.7 37 100.0
Mar-12 26 86.7 4 13.3 30 100.0

Total 188 70.1 80 29.9 268 100.0

True diagnosis increased
from 53 % in Sep-2010 to
87% in Mar-2012

Sep-10 Jan-11 Mar-11 May-11 Aug-11 Dec-11 Mar-12 Total

7.4 Conclusion:

Peer Review Workshop is a very effective approach to improve quality of CXR in both
image and interpretation for smear-negative tuberculosis, through there were some
limitations in radiological interpretation. Thus National Tuberculosis Control Program
should expand such intervention to other areas
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7.5 Ten cases study: The 10 cases were reviewed by the PRW in 2 pilot provinces
(Takeo and Kampong Thom), from 2010 to 2012. The results of quality assessment of each
CXR are following (findings and recommendations):

Case 1: Normal film

KTR1-2011

ARR5-2011

12

1. Image quality:
Score: 10 (good)
- ID: Good

- Position: good

- Density: Fair

- Contrast: Fair

- Sharpness: Fair
- Artifacts: Slight

2. Interpretation by
Local readers:
Normal

Case 2: Normal film

1. Image quality:
Score: 8 (good)

- ID: Good

- Position: good

- Density: Fair

- Contrast: Fair

- Sharpness: good
- Artifacts: none

2. Interpretation by
Local readers:
Normal

- Please avoid the high
density which caused
by excessive kV++
and/or mA and 3)
exposure time is too
long.

- Check 8.1, 8.2, 8.3
and 8.4 for improving
CXR film

Recommended by
PRW: Normal (difficult
to read)

-Please avoid low
density and contrast
which caused low kV
and/or mAs, expired
film, mismatching of
screen and film, too
old solution,
developing time is too
short

- Check 8.1 and 8.2 for
improving CXR film

Recommended by
PRW:
Normal



PKR3-2012

1. Image quality
Score: 7 (Excellent)
- ID: Good

- Position: Good

- Density: Good

- Contrast: Good

- Sharpness: Fair

- Artifacts: None

2. Interpretation
by Local readers:
TB active

(Note: Smear+)

Case 3: Fewer abnormality film

Recommendation (R)

- Fair sharpness may
caused by long X-ray
exposure time and/or
distance is short.

- For improvingit, 1)
exposure time is <0.05
seconds, 2) distance is
1.4-2m, 3) screen & film
matching, 4) check grid
use (Check 8.3)

Recommended by PRW:
Opacity of micro-
nodular in supper right
lobe. Conclusion is

TB active

Case 4: Very low density and pathology
Finding(s) | Recommendation |

BTR5-2011

1. Image quality:
Score: 11 (Fair)

- ID: Good

- Position: Good
- Density: Poor

- Contrast: Fair

- Sharpness: Fair
- Artifacts: Slight

2. Interpretation

by Local readers:

Pneumonia

-Please check causes
below to avoid low
density: low kV and/or
mAs, expired film,
mismatching of screen
and film, too old
solution, developing
time is too short.
-Check 8.1, 8.2, 8.3
and 8.4 for improving
CXR film

Recommendation by
PRW: TB active? (Hard
to interpret due to
white film)



Case 5: Poor quality
Fidingls) | Recommendation

1. Image quality: Avoid possible reasons
Score: 14 (Poor)  below and take CXR
- ID: Good again.
- Position: Fair -Poor quality caused by 1)
- Density: Fair too high kV++ 2) and/or
- Contrast: Poor  high mA and 3) long
- Sharpness: Poor exposure time etc.
- Artifacts: - Bad positioning of
Present clavicles
-Artifact caused by dirty
screen, solution, water, or
their hands etc.
- Check 8.1, 8.2, 8.3 and
8.4 for improving CXR film

2. Interpretation Recommended by PRW:
by Local readers: Can not read
Pneumonia

KVR4-2012

Case 6: Many artifacts
i) | feammeniaion

1. Image quality: - Please avoid the
- Score: Fair (10) artifacts which caused

- ID: Good by bad quality

- Position: Good  solution, dirty water

- Density: Good  and screen.

- Contrast: Fair - Check 8.2, 8.3 and

- Sharpness: Fair 8.4 for improving CXR

- Artifacts: film

Present

2. Interpretation Recommended by
by Local readers: PRW: Many artifacts,
TB active but can read. Team
agreed that this is
TB active

KTR5-2011
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Case 7: Pathology
i) | recommendaton

1. Image quality: - Please avoid the
Score: 11 (good) causes below:

- ID: Good High density of the
- Position: Fair left lung caused by
- Density: Fair excessive kV++

- Contrast: Fair and/or mA and 3)

- Sharpness: Fair exposure time is

- Artifacts: Slight too long.
-Check 8.1, 8.2, 8.3
and 8.4 for
improving CXR film

2. Interpretation: Recommended by
by local reader: PRW:
Pleural effusion Pleural effusion,

with TB active

BSR1-2011

Case 8: Pathology
i) | secmmeniaion

1. Image quality: - Please avoid the
Score: 11 (Fair) causes below:

- ID: Good High density of the
- Position: Good both lung caused

- Density: Fair by excessive kV++

- Contrast: Fair and/or mA and 3)

- Sharpness: Fair exposure time is

- Artifacts: Present  too long.
- Check 8.1, 8.2, 8.3
and 8.4 for
improving CXR film

2. Interpretation by Recommended by
Local readers: PRW:
TB active TB active

TKR3-2011
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BSR2-2012

ARR1-2011

Case 9: Pathology
o) rmonin

1. Image quality: -This film is
Score: 10 (good) accepted for

- ID: Good reading. However

- Position: Good Better sharpness

- Density: Fair and contrast,

- Contrast: Fair avoided artifact are

- Sharpness: Fair recommended.

- Artifacts: Slight - Check 8.1, 8.2, 8.3
and 8.4 for
improving CXR film

2. Interpretation by Recommended by
Local reader: PRW: TB active
Healed TB

Case 10: Pathology

1. Image quality: - Contrast and
Score: 8 (good) sharpness are
- ID: Good recommended to do

- Position: Good better (Check 8.2, and
- Density: Good 8.3 for improving CXR
- Contrast: Fair film

- Sharpness: Fair

-Artifacts: None

2. Interpretation by Recommended by
Local readers: PRW:
Pneumonia TB active

16



8. Annex

8.1 Density: Findings and Suggestion

8.2 Contrast: Findings and Suggestion
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8.3 Sharpness: Findings and Suggestion

8.4 Artifacts: Findings and Suggestion
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