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Abstract

Purpose: Ancillary tests such as immunohistochemistry or molecular testing
for pathologic diagnosis are performed using ready—made tissue blocks for
a histological examination. Various methods and processes during ancillary
testing cause some of issues, particularly in the time required and the results

reporting scheme,

Methods: To solve these issues, we constructed real-time management soft—
ware. When a pathologist or a clinician had ancillary tests examined using
this software by selecting the codes of the needed ancillary tests on site and
the system assigned the tests to each laboratory. Then, pathology technol—
ogists checked the referred tests and performed the examination. In clinical
departments, serial number of each ancillary test can be matched the original
pathologic ID. In the department of pathology, numbers of tissue blocks that
needed additional tests could be indicated and detected using one—click de—

tection system when a clinician referred the test.

Results: Using this system resulted in simplifying the referral procedures
from nine—steps to three—steps in each clinical department and from sev—
en—steps to two—steps in department of pathology. Errors that happened on
the paper—based request system were also reduced. Furthermore, the time
required was saved by seven hours in pathologic laboratory on average. Mean
durations from requesting to reporting of the ancillary test was reduced by

three days for specimens of health promotion center.

Conclusion: Construction of an effective information transfer system may be
helpful for shortening the time required, reducing errors, and checking pro—

cessing information of the tests in real time.

Key words
Medical order entry systems, Diagnostic pathology,
Pathology
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Table 1. Key indicator

No Key indicator target calculation formula

. . - Immunopathology . .
Preparation lead time of Preparation complete time

. - Molecular pahtology s
ancillary tests — Tests receipt time

- Special stain

5 Request lead time of ancillary - Diagnostic Complete order time
tests screening room — Occurrence order time
Detection lead time of ancillary - Immunopathology L
. Complete detection time
3 tests referred from clinical - Molecular pahtology L
R o —Start detection time
department - Special staining
- Di ti
Results report lead time of 1agnf)s ¢
. screening room Results report date
4 ancillary tests for health X
; - Health promotion — Start tests date
promotion center
center
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Table 2. Materialization of the improvement activity

Activity

Definite plan

Root cause/Related factor

Construction of
ATITS between
diagnostic screening
room and laboratory

- Construction of ATRS for diagnostic screening room
- Construction of ATRS for immunopathology laboratory

- Construction of ATRS for molecular pathology
laboratory

- Construction of ATRS for histopathology laboratory

Paper-based request system
Error due to writing by hand
Duplication of order

The puzzling identification of ancillary
tests code

Construction of
ATITS for clinical
department

- Construction of ancillary tests matching system for
clinical department

- Construction of tissue blocks matching system for
department of pathology

Inconvenience of request for ancillary
tests

Inconvenience of filling in the required
information like comments

Construction of
ATDS for tests
referred from
clinical department

- Construction of one-click detection system for referred
IHC tests

- Construction of one-click detection system for referred
molecular tests

- Construction of one-click detection system for referred
special staining

Detection of order by manual process

- Difficulties of detection for ancillary

tests
Tests omission due to missed detection
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- Construction of linkage system between original
Construction of pathologic ID and ITHC tests

pathologic ID and special staining

- No pathologist information
ATRCS - Construction of linkage system between original - No results of tests

Construction of
ATITS for health
promotion center

- Construction of Real-time ATDS for health promotion
center

- Tests omission
- Increasing tests for free

Abbreviation: ATITS, ancillay tests information transfer system; ATDS, ancillary tsets detection system; ATRS, ancillary tests request system; ATRCS,

ancillary test results confirmation system; IHC, immunohistochemistry.

Table 3. Risk assessment and prevention of the improvement activity

Activity Risk Cause Effect

Prevention

Chaos at the

Construction of diagnostic - Program errors New resident and
ATITS between screening room - Lack of full Tests dela clinical fellow
diagnostic screening  due to reusing knowledge Y orientation
room and laboratory  the ancillary tests - Lack of promotion
request paper
Increasing
. complaints of - Program errors .
g%?;gug rlocrlligifcal patients and - Lack of full Tests order Cg:;ggggs
department clinicians due to knowledge delay tphrou h monitorin
P delay in medical - Lack of promotion & g
treatment
Construction of ATDS Delay in the task Regular education
for tests referred from due to increasing - Program errors Tesps } and SOPs
P detection time of - Lack of education omission
clinical department observance

ancillary tests

Increasing
. - Program errors
complaints of Lack of full
Construction of patients and Increasing Intensification of
S knowledge ;
ATRCS clinicians due to Lack of phone call promotion
delay in medical .
education
treatment
Delay in F/U of . .
: . Intensification
. health promotion - Program errors Delay in F/U .
b center and Not followin of health of promotion
ATITS for health . . . g - and education
. increasing lead regulation promotion .
promotion center . for regulation
time of results observance center
. observance
confirmation

Abbreviation: F/U, follow-up; SOP, standard operating procedures.
Abbreviation: ‘See Table 2.

100 Quality Improvement In Health Care



2)

3)

4)

)
ol
o,
s
jan)
~
>,
ox
f
i

HElPA A B4 22IY 75
el BEACIA e 2 PRE A

4, weye, Bapgel FAr
Ay 58 G2 gelolEd 4 YES
steiet. olE WAE b Edastel A
LAY Reh Ay
WA AN RS B

Agste s AAISATHEFigure 2).

7b YetbAl Hck(Figure 1F).

eies
oX
ok
o
e

me
BT 1)
foy 2
EEL

N

ok

o L
4l

SN
4
1o

ox
N
ol
f

FA S 5

6)

7)

8)

re
ofl
A i

o
8,
|o
=

ox
)
Fu
o,

5
£

ARG Ankarrelsts Aaieh
gz AL e A

L

o
o
Lo
iy
ok
>
ok
)
i)
)
iy
it

VoL 22, Number 2, 2016 101



21 Case Reports

HE|RIIERIZIAL HEHLS Y5t YRTaNA

Sastlnt. Welg wEA kR ozm U GBS FHoz Sol AALIH, 3
2oyl ot BelElAEL Heln AXHE  AelstY 23uhA, Folual, dvielal,
", Wela wee A, Bagey s, 98, 4guee, AY9Ead ol
A, BSqae] thet BelEl A Y At wlsich

A dAEo] mE BT YA B

A B C

T —
1 anway 1 Block 2 : 'eﬂumﬁ= =
1 v 1y = [
1| @ ZEMEANDSHE C ANDLNT AL L R anz Eie BETH XA O B34 © AN O AL
- 110 05 At Bresst
I0E HUMAUR H@3s ANz g BW BHUL WS SINELIO 05 At Bean [ (2 24
1
| 2GS PIMR Braast Cancar (R) IWOET RE A0S 5 I 07 R Breast Hg nwac
08 it Breast T AI-ACT (ALPHA-1-ANTICHYMOTRYPSI PROIRE
03t Breast ] A1-AT (ALPHA-1-ANTITRYPSIN) [T 1
2
! 10 FAL Frozen secson(EREE) | ey o7 (ADRENOCORTICOTHOPIN HORNPEE)
1 o S S S : FB1  Frozen sechon(EFEE) - :D ADEMOVIALS PN
o) Z ] 10 Fol Frozen sechon(SRE) ) Iy PP (ALPHA-FETOPROTEIN) Pl
(]
] ALK (ANAPLASTIC LYMPHOMA KINASE PE0I12
FHAMNAAE 1DCnnlim| G4 | | Confirmt |
& 1| g o A P0G
D) 82 2ozn ame  ane awe s — ? &1 = IS B-CATENIN PEOIGS
[ 2ERT SR 2Auz Eeeg dc i i - Bug EAEIS A g BarTeny sLAoveR 3 00-67 95 -t
O W30 200-10-25 13508847 FAL  PSOX0S  CKSNICYTOKERATNFOR [®) HE [B PIMTR  Brasst Can :D BATTERY BREAST 7(ER.PAPS3.C-EREPSRIZ
O W30 201055 1350964 03 PSIIZB  CALPOMIN ® A [ PINR  Brasst Ca iy BATTERY COLON 4 (CEAPS3MLH-| MPSER
O 23030 2003125 135 156847 4 B} B 1T BATTERY GIST 4 (CD1I7.C034 SMA ST PSR
O W30 200-10-%5 150%847 D3 PRIG  SMMHC (SMOOTHMUSCLE [ e [ PR Gresst Cad | 1) RaTTERY ST 6 (CONT.CO3 SMASI PRI
O A0 20031005 135 05847 D4 o} & 101 BATTERY HCC 3 (HEP PAR-1 CKT.CEA PRM
O 300 2003-10-25 135 0647 DM PE12 BATTERYBREAST T(ERPR [@ @ PIMTR  Breast Cad :u BATTERY HCC & (CD34,KI-67,6PC-3,6 PRIS
101 BATTERY KIDNEY 4 (VEGF VEGFR-2PLPSIZI0
11 10 BATTERY LUNG 4 (TS FGFR-1 ERCC-1 PECRIE
E 03 BATTERY MALTOMA 6 (CD3.CD5.CO10 PSRt
) BATTERY PANCAEASE 3 (P53 SMAD~L PSC05
03 BATTERY STOMACH 3 (C-ERE B2.C-M PSE1T
0 BCL-2(B-CELL LYMPHOMA 2 pas?
= = === == - - = 0] 100 BCL~6 (B-CELL LYMPHOMA 6) PEOI2I
HANR T 98 DER 107 BK VIRLS (Sv40) PIIS2
e gue  suw  sane = g C BOB~1 (B-CELL OCT-BINDING PROTEN PSI316
Fi | i BiE, iR, 82 s 3 CRTET CETR TV TEEE TN gasw e L e
50413 250413 165 G0 PATS  HORA (30 Histo Cubeo Orug W PECRE T e :
2150624 20150624 155 066085 PAEE  HORA (30 Histo Culure Drug 4 22 mEn w82 0 C-ERB B2 Pa0%
WIS05-29  20I5-04-05 1SSCOMENY PS03 C-ERBBZ e T TEB B 0] C-MET PaER
ANE02T 2150827 155 00EFH PIE  HORA (30 Histo Culturs Drug 4% eEE Hem F22 3 0 C-MYC PEIET
IS-08-31 20IS-08-31 150757 PIT1  O-HPV (REALTIME PCR) M #R3 58 med Fee 3 a0 PELE
e e ] e oA | !
2188 SRS, |mﬁ{

Figure 1. Construction of ATRS for diagnostic screening room
(A) The list exam of histopathology and cytopathology
(B) Block numbers and tissue information
(C) The item of Immunopathology, molecular pathology, special stain, enzyme histochemistry
(D) Ancillary test lists
(E) The item of lost for checking ancillary tests of health promotion center
(F) Ancillary tests referred from clinical department
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Figure 2. Construction of ATRS for immunopathology laboratory
(A) One-click detection program for ancillary tests referred from clinical department

(B) Referred ancillary tests refreshed per 5 minutes from diagnostic screening room
(C) The button for creation of laboratory list data
(D) The created test list data by pathology technologists
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Figure 4. Lead time of ancillary tests
(A) Preparation lead time of immunopathology

(B) Preparation lead time of molecular pathology

(C) Preparation lead time of special stain
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(D) Detection lead time of immunohistochemistry tests referred from clinical department

(E) Detection lead time of molecular tests referred from clinical department

(F) Detection lead time of special stain referred from clinical department

(G) Request lead time of ancillary tests

(H) Results report lead time of ancillary tests for health promotion center

VoL 22, Number 2, 2016 105



21 Case Reports

HaFIIZE|HA EMES flot GFZE=AA A

A&k eI GAIE S5 Agmes 4
A 23T 4 9 Ay, Bagel, Sega
VS g BhEolA] Aol oJRE 4l B Lol

o =

A WelEAoA BEE FheRAL g
A AAE AR R, YBEt 127
AARAE Aol 2 ol Forrw A
A7} SAske] OCS A F AAE BT M
setol=ol QNS P BEIA ALHE %
Ao]et,

yelmEole] YRS AARL sk e
2 AYAS KT QY oite) G Ao &

N

= st7] wiZel ol ul

EA7F 2 Ao A
B2 Aol WAY[5]81A] Ht, ESE o] o] e
=] o] Har HYFE7] wfZel FAM 7
A A= HASHA ok HARIEA A 5o
2 QI5E oot HAR} 2t upEE wiAE & gltt

EA, He BE7F Aeta Ay HAM
oA EstH, o] BIeE HlAY HARE A
ALOlE| XA 2Jste] Hddle WHAlo|th AW 5f
FohdFl oz Qlaf w8l Eolal HAM
A 53 7IdE 5= 9l o] it

ey B4 7 ARAES 93 OCSe HES
2 A FAEs JRE BT FtRAH
Atoll tigh dutR A A HEA|FS o]e]ern, T2
O3 24 S AAME Gro] Thedt JEAY

Huee] BRUA wRe] FhRH AL By

106 Quality Improvement In Health Care

e 2 X oox ot

e, Be Aol sl A gareEAE 2

4aF Som s AnTAL Yrselol
s7h Washy o2 wEe} sdsirll

=
>,
e
)
BN
b
o
>
=2
)
o
ok
o
r <l
I
il
A=)
jany
>

g 8o
2 =
=] —é l‘_ﬁ
1t E
2
ol
2

wol o

1
s/
i
ko
X
X

1 ;"9‘
&
I
i)
T
@)
!
0
i
_>II_',
ok
o
)

Gl
ol
:%
i -
ox
ot
oo
W~
O
)
B
ok
=2
=
o
ox
s
=
v
Sl
2

2% 5 9r.

o) wEAL AAH
g 9 FEY 4 9
HPURE, F9EA
HASAAS FESH

710 ARASE Thio] 3
Xk AR, 95,
9 QAT BES Y 4
H ojz) BARS0] WAy



4z
2
o
>
>
op
o

p
1=
t
§]

A A HARE BB st 5 YES
A EAEE A Al A AR oA
2 BT 4 YRR o], ALY W HH BAS
WA AA $IKe] TE AR, AR ¢
AL, AT Fo| ARE AT TR 4

V.ZE

FeleE et We), A daker &
= F7ERA»ARE A2 GAl jlo] ol e
| AA= dslEy. SR AR vRt
I dazs JdPgoer Qlstol oy £A7F U
a1 53], gAR AR} AapE o apgof A of &
o] tiF= Atk

olget £AIE si&sty] flsl AAIRE ®eE #7b
ZAHA A ALY FEeH, o8 F W
2l Ao A A=) 7hsstaL, s HAR el
Me AARE s 9 AAPE ZhsshAl S/l
S BellA e FTIRAEAR A A
o] do] 7hsstaL, el do A e E5A14
2 F7tAHARY dEEo] 7hse H i

e FiRAdA A ALY 502 HARe
2 dxph AT 9d Al 3|, HElEAR
of 1AM 29AIR ZFAaskE AL WEjHsAe
AR A Ay o] 77t dasdn, 24
oz e dFagARte] TAZE H= Sy
i, 7S gA AR daes Fat 3
d SH61E 00T FEFTARAE AlLd ] aat

Al &S HARRSAITE, 72 Qg oF, AA|
b Aol Jubge] ARE AT 4 S AL
2 Kot}

1. Choi HH, Kim MY, Kim DJ, Yu JW, Chang JH,
Park SJ et al. Study of matching user operation
name and operation classification code(ICD—-9-
CM) (through OCS program use facilitation at
operation room). Quality Improvement in Health
Care. 2006;12(1):104-112.

2. Park SH. Analysis of factors delaying on wait—
ing time for medical examination of outpatient
on a hospital. Quality Improvement in Health
Care. 2001;8(1):56—-57.

3. Song JH. The evaluation of admission—discharge
module system by OCS. Quality Improvement in
Health Care. 2006;12(1):62-76.

4. Cho SG, Choi MS, Bae MH, Lee MJ Lee, Woo
HS Woo, et al. Quality improvements of breast
specimen fixation for histopathology test. Ko—
rean Journal Clinical Laboratory Science.
2010;42:149-154.

5. Park SL, Pantanowitz L, Sharma G, Parwani
AV. Anatomic pathology laboratory information
systems: a review. Advances in Anatomic Pa-—
thology. 2012:19(2):81-96.

6. Koo BK, Ryu KH, Lim DJ, Cho YK Cho, Kim HJ
Kim. Test turnaround time for complete blood
cell count using delta and panic value checks
and the Q-flag limit. Korean Journal Clinical
Laboratory Science. 2012:44:66-74.

7. Yoo YS, Ha EH. A study on loose laboratory

VoL 22, Number 2, 2016 107



21 Case Reports

HA|RIIEAZIAL HEHLS 3t QRTENA

[

reports in a hospital. Quality Improvement in
Health Care. 1995:2(2):46-54.

8. Choi HJ. Prevention of missing the fee of med-—
ical supplies and improvement activity of cost
cutting. Quality Improvement in Health Care.
2015;21(1):52-62.

9. Seo EH, Chung YH, Gu BS, Park JB, Park KJ,
et al. Optimizing the work process through
improvement of reservation system. Quality Im—

provement in Health Care. 2013:;19(1):64-72.

108 Quality Improvement In Health Care



