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ORIGINAL ARTICLE

Risk management: correct patient and specimen
identification in a surgical pathology laboratory.
The experience of Infermi Hospital, Rimini, Italy
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summary

Because of s complex nuure, surgical pathology prictice is
prone to error. kn this report. we describe our metheds tor reducing
error as much as possible during the pre-analytical and analvtical
phases. This was achieved by revising procedures. and by using
computer techoology and anlomation.

Most mistakes are the result of human error in the identitication
and matching of patient and samples. To avoid Faulty dat inter-
pretion. we employed a new comprehensive computer system
that acquires all patient [1 infosmation directty from the hospi-
tl’'s database with a remote order entry: it also provides label
and request forms via-Web where clinical information is required
betare sending the sumple. Both patient and sample are identified
directly and immediately at the site where the surgical procedures

Introduction

A large amount ol information has been published on
diagnostic phase error in pathology. namely the interpre-
tation of morphology and/or immunohistochemistry and
the skills required by the pathologist to avoid this type
of error '*. However, this is by no means the only type
of error that can occur in a complex system where the
analysis of histological samples involves many steps and
numerous personnel (physicians, biologists, laboratory
tcchnicians and administrative statf).

The more complex a system is, the more likely the
chance of error *.

It is difficult to determine the true incidence ol errors
since there is no single definition of what an “error” acta-
ally is, and also because many different error detection
methods are used *.
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are performed. Barcode technelogy is vsed to impul information
at every step and automation is used for sample blocks and slides
o avoid errors that occur when information is recorded or lrans-
ferred by anud. Quality controf checks oceur at every step of the
process (o ensure that none of the steps are lelt to chance and
that no phase is dependent on a single operator. The system also
provides statistical analysis of errors so that pew strategies can
be implemented to svoid repeution. In addition, the stall receives
frequent training an avoiding errors and new developments.

The results have been shown promising results with a very low
error rate (11274 ). None of these compromised patient health
and all errors were detected before the release of the diagnosis
repoet.

Inadequate diagnostic interpretation represents 25% of
all crrors, although the frequency 1s reduced to 0.26-
1.2% considering only crrors that cause harm to paticnts.
About 27-38% of all errors are caused by patient and/or
sample mismatching ©.

The present study examines the work done at the Pathol-
ogy Lab in Rimini Hospital in reducing the risk of crror
al cach step in the pre-analytical and analytical phases.

Materials and methods

In 2009, our lab analyzed 26,963 histological and 7,969
cytological saimples, and performed 25.000 Pap tests as
well as 90 autopsics. The staff is composed of & doctors,
4 biologists, 14 biomedical laboratory technicians amd 2
administrative assistants.

Correspondence

Giovamna Fabbretti, U.Q. di Anatomia Pathologica e Citologia,
Ospedale Tnfermi, viale Settembrini 2, 47900 Rimini.



SALIS IVIIWOLVNY

P,

4 b

CATPANNS U0 S BLImI] 0
EUBILBIIE U0 - BN DY
LIR PR NN S PN PN |

U3 €l ] Y

o
CUNDTIT IR
HEINA P PL
e B e

[N TuoE

N o L T

w3213k

LS La Tl PRI PR B

1Ly - O Rl R
I ‘ & Lavis B b1 Bt B ) 3]

o

XTI TR
W g
LIy PR T

I

| ee——| RIS
- " e -
T WY 0N NIULEIZ PO
L LA T L e b e A
5 o ‘I l
IRIFD]

| SNOTLYWHOINT WPINTD 404 XO4 |

apanydp,

ennefuifse

BER sl s L el

YUmIZRNLaOAN AU Y

on

L]

YAOQUd

YADWA

...‘lp e l[j ¥

9EG0IDED

I (R Lt

$91IS [EDILUOIEUE JO 8|(e) 'SUOIIeWIOuUl [EDIUlD ‘elep Juaned :3sanbal Jinewsodu) °| ‘B4

A[Ra[0) 2010 POPIO2I BIRP dARY S[aqe| puk sisonboy)
‘PaAo[]o] eyl syuou ) ut (yoam Jad syudunied

-ap 2o1)) sdnoad ur payels sem sjudwnedap doyio e jo
JJes 1o0) Suturen foneay) uneiado oY) ur yloam oy jjeis
[eatpaweaed pue jeaipaw pasjoaur Ajuewd pue ‘aamp
-o001d mou oY1 jo uonewudwajdun oy Surpasdad Ko
-IpaLuLl syuow om) ay) 140 doded yoor Fuwuren ay
SOd

iy paddimmba swooasse|d ut (122 *sisudun roturdAjod
‘SUOISIAIP SNOLIBA U] JO SU0TINS pue Jjeis wool June
-1ado ©32) sdnoid snouadouwloy 01 uaAId sem Fuluien
L 'qer ABojoyied pue (] s [endsoy iy wodj
Jpeis 1adxo £q auop sem [puuosiad (earpaw jo Fuuel ],
LY (ERTTTTTTIRS gelt|

ur sjendsoy snoriea je jjeis [earpawt pue (1) wauned
-op ASojouyoa ] uoneunojuy [pidsoy iy ay) Jo uon
-eradooo ay Furimbar pur feak auo Ajojeunxordde yoo
pue SuIuaqeyo sear wasAs a1 utudisap Jo yloa dy ]
QOM-BIA

paatadal oae sisanbal [poidojoika pue eardojoisiy v
(1 "311) 2mpadoad jo ad&y sup suoprad £e

-nsn eyl paeayjuaunaedap ay) Jo aweu a) JApun Io BLd)
-u10 [eorydeadodoy 101ns 0y Buipaodoe saLdaeaqns ol
padnoad a1om sons [edrwiojeue ‘ssadoe prder ur pie o
"SO[qE BUISN SWIISAS 0] oY) £qQ A[[221UIPT PIPOD 1M
(*o10 *Asdoiq appaou ‘uonoosar fened ‘yound ‘dawys v
-uo1s12x0 *Asdoiq jeuoistour) adAy apdwes pue (ajqeoardde
uoym) Kneaoie ‘ons urpdwes jeanwoieue Y 10) LR
"asepqeiep [220] S un

) 01 paujsuen pue spiodal [eyidsoy woly pannboe
Apoanp a1 (Jaquunu A)LINJAS [B120S ‘02UIPISIT O1d1WOP
‘aqiq jo doepd pue ajep ‘xos ‘aweu) viep uonedjnuapi
wuaned ey os sadessowr £ TH uisn paeidaun A[nj o1om
(A1e1] *Auedwoos snjepac ‘Auouniel) sqj sMau ay) pue (e
SRNSNY WISASYRI], ‘aed-yri]) wsks s, eidsoy

Lo

13 — SWDISAS OSRQRIEP OM] AU} ISMO[[O] SE PAINIONDS S
WIDISAS DU JIRIDP [RIIUYID] DAISSIIXD 01Ul SUI0T INOYI AN
‘ssasoad aamu2 a ut syutod

NE2M PUR SJUIUIDD [RINLID JUNOIOR 0l Suye) ‘samp
-2001d TUIIOM PIMDIADL PUR *SIRIA JUIDI UI III[OSIO
WOV PRY Y2IYA *(Sq[) WNSAS uoneunojul Lioeloqe|
ay 2oepdar 01 papIoap aa £()()7 Ul ‘da0qe Y1 Jo 31| uj
‘(wog 1sanbar oy uo 218

pue ad &) opduwies Jo uonea1103-uou 761 pue s 3uoim
94,6) SI0LID JO 3487 10] paunodde sojdwes o1 pajejar ey
AYM (%€ YKIQ JO P pUuB 241 [ AWRLINS JUWIRU) SI0I
-Id JO 9547 10] pAIUNodde Biep [euosiad 01 pajejal s1oL
1ey) pamoys aseyd asueidasoe ayy ur qep Ino ur paoadp
(ON) @ouerdwos-uou */opg Junnp pouad panuwiy e uj
quaned 1oyio

-ue jo apiys ayy uo paaeyd s1 uonoas s juaned suo uaya
aseyd Fumno oy Suunp 1000 doao jo ad Ky awes ay
‘dors uoneurwexa ssoid oy e waned aayo

-ue Jjo ey yua dn-paxtw 198 saxoq sajdwes asnedaqg
uaddey ospe siona Fuydewsiu uowioads pue Juaned
PANIWO U2 ALY

10 D[R NUIPL JOU U JO DI urIdIUID d[qisuodsar ay) pue
ojdwies oy unsonbar yuaunaedop oY1 jo soweu oYy wy)
s1 puey £q 1no paj[ij suiof 1sanbax yim waqoad teyouy
‘[oqer souruod ojdwes pue uLo)

1sanbax o) uo uanumpuey udya (Anperae) pue dund
-wies Jo 9118 [eonwojeue ‘viep jeuosiad) vep jo uipeal
-S1U AL} JO 28N INd20 Ajurew sapdwes pue sjuaned jo
$102J2p UONEDIJNUPISIL DY) JO SOl ‘dduaLadxa no uf
‘sjedsoy oA rid JapeWws [2I19A3S 01 UOHIPPE UL ‘OULIRIA
ueg jo arqnday oy jo [endsoy 2§ Ay pue eLnRjeA
-ON ‘BatjoNe)) ‘BUTLWOY 1P O[2BURDIRIUES ‘DUOIIDNY JO
sumol 241w speindsoy orqnd snorea pue jjasit jendsoy
Iy Supn(aul ‘s$a2IN0s SNOLIRA WOl) dwod jeidsoy
iy £q passooord suawioads [ua1dojo1£2-0151y Y],

NOILVIIFILNIA! N3NID3dS ANV IN3ILVYd 1033800 INIANIDVNYA X581y



98

printed by machine, as well as being recorded on a bar-
code). This system incontrovertibly identifies patient ac-
cess by date and test type (Fig. 2).

Within a few minutes after a request is made, the system
inserts it in the Reservation List (Fig. 3) via-Web.

For special procedures, such as prostate biopsics - which
are often multiple - or for Pap tests, specific pages were
created Lo facilitate correct insertion of all necessary in-
formation.

Upon acceptance of specimens in the pathology lab, we
carry out the usual cross check between data on the re-
quest form and that on the container/s, as well as cross
checking the request and any other accompanying docu-
mentation (e.g. surgical reports, endoscopic reports, elc.).
The next step is alternating anatomical sites. This is a
particularly important and is a crucial step for small
biopsies (endoscopies, bronchoscopies, etc.) and is de-
signed o avoid two consecutive numbers representing
the same type of tissue.

Once the above is done, lab staff proceed with acces-
sion using Ibs Armonia. This step consists in giving an
identification code to the patient and his or her samples
(both machine printed and with a new bar code). The
code used is structured as follows: year / [ (histology)
/ C / cytology), A (autopsy) / sequence number (e.g.:
09-1-3874).

Theassignmentolacode toapatientand hisorhersamples,
utilizes the data contained in the request form barcode,
which is read with a barcode reader. This avoids the hu-
man error that can occur when the data is manually trans-
ferred from a formoralistdisplayed onacomputer screen.
After the creation of the patient/sample code, a new
worksheet and new labels for each case (patient) are
created and attached to the sample container. Following
this, the histological analysis can be initiated.

Flg. 2. Printed request.
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Flg. 3. Reservation List of submitted specimens; from left to right
name surname/ date of birth/ identification code of request/
date of request/ anatomical site/ departement requesting.

Our efforts o improve risk management involved the ex-
amination of two other critical points for patient safety,
namely correct cassetle identification in the gross tissue
examination phase and accurately matching the sample
block and slide in the cutting phase.

During the gross tissue examination phase, the patient
code is directly machine printed onto the cassette and
not before, thus reducing the likelihood of confusing dif-
ferent samples and codes. The code printing is done by
linking the soltware with the cassette printer (Leica Mi-
crosystem) and by reading the bar code on the worksheet.
Similarly, during cutting, automatically printed slides
with patient data (name and surname) are obtained in the
same way (direct linking between lbs-Armonia and the
slide printer (Leica Microsystem). Direct printing avoids
the use of adhesive paper labels, which are the cause of
many preventable errors. Each time, the technician takes
a limited number of paraffin blocks with consecutive
code numbers, finds them in the section of Ibs that han-
dles this phase of the work and prints the corresponding
slides, both for routine staining sections (H&E) and for
recutling sections, special stains and immunohistochem-
istry, all of which are requested via computer by staff at
the time of diagnosis and reporting.

Slides belonging to different patients are placed on sepa-
rate supports in order to make it more difficult to confuse
slides between different patients and to confuse different
specimens from the same patient.

To assess the quality and effectiveness of this method,
non-compliance (NC) is recorded on a specially-created
section of Ibs. This is a rapid process as it involves using
a simple function key (F6) or by clicking on an icon in
the menu bar. Our internal operating procedures require
that NC registration takes place at the moment of detec-
tion by the person who first becomes aware of the NC,
regardless of professional role.

NC is classified into 3 types: those relating 1o requests,
those relating (o the sample and those for cytology,
which is classified separately because ol the nature of
cytology specimens.



RISK MANAGEMENT: CORRECT PATIENT AND SPECIMEN IDENTIFICATION

There is also a Ibs section called RM (risk management),
in which cach type ol ‘error’ occurring in the entire lab
work [Tow is recorded. By ‘error’, any potentially harm-
[ul event and any adverse event that occurs during the
lab workllow, is intended (Fig. 4).

The information collected includes corrective action to
be taken, the time and date when the error took place and
the reporting operator. The name of the operator who
detected/corrected the error and the time/date when the
correction occurred is also reported.

Results

The system adopted allows the sale identilication of the
patient and his or her samples. Importantly, this is done
at the place and time of the medical procedure. This is
different to the previous procedure when identification
and data recording was carried out by pathology labo-
ratory stafl (at the administration office) hours or even
days after the medical procedure took place.

This is a crucial point in terms of patient safety and is
in line with recent guidelines [rom the ltalian Ministry
ol Labour, Health and Social Affairs contained in the
Handbook for Safety in the Operating Room: Recom-
mendations and checklists, specific objectives in regard
1o the proper identification of surgical specimens .

The goal of correct patient identification has been
achieved through the climination of casily misinter-
preted handwritten data and by eliminating manual data
transcription into another system (hospital to Ibs). Data
transcription inherently involves a high risk of operator
CITor.

The checking ol all accompanying paperwork for sam-
ples is particularly important as it is the only means to
check if a patient identification error occurred during
entry. The alternation of samples from different ana-
tomical sites — a fundamental part of the DPR AIP / PS
01 procedure at the acceptance phase - is carried oul (o
avoid container labelling errors, allowing the pathologist
to realise that an error has occurred previously, at the
time ol reporting.

During the accession phase, a bar code is a more reliable
method of obtaining a code number compared to finding

Flg. 4. Type and numbers of ‘errors’: near miss and adverse events.
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the patient manually in a list; the list is used only in the
rare event that the bar code is unreadable or the barcode
reader lails to operate correctly.

In the gross examination phase, the identification code
is obtained using a barcode reader and is then automati-
cally printed directly on the cassette. This is quick and
casy and avoids their preparation in advance. It also of-
fers a huge advantage in terms of safety, there is no risk
ol confusing pre-labelled cassette on the workstation.
Likewise, during the cutting phase, the identification
code, patient name and surname are printed direetly on
the slide, avoiding the use of adhesive labels.
Recording errors and NC ensures constant monitoring of
the quality of work.

An examination of NC histology data in 2009 (Fig. 5)
showed a net reduction of patient/sample misidentifica-
tion.

After the introduction of the new system outlined above,
the two most frequently reported types of NC were relat-
ed to initial inexperience of the operator with the infor-
mation technology employed, and almost none of these
were serious in nature.

Only 5 cases of NC were serious, and all 5 involved the
requesting physician retrieving the same patient twice
during data entry, leading to misidentification of the sec-
ond patient. It is important to note that none of these
resulted in serious consequences, as they were detected
before accession (since paper documentation accompa-
nying the patient sample was checked as part of standard
procedure).

To try to eliminate repeating such an error, all staff who
processed the data (staff of the Rimini Hospital pathol-
ogy lab, ITD personnel and director of Risk Manage-
ment for the hospital) for the NC cases in question met
together to carry out an error audit. It was agreed that a
new training course for the informatics technology em-
ployed in the system should be instituted for the staff
concerned. The soltware was modified so that if one pa-
tient is recorded as having the same type of procedure
in a short period of time (i.c. within minutes), the doctor
quickly receives a query message to make sure that a
mistake has not been made.

The percentage of NC in histological cases was 0.68%
(Fig. 6), representing 183 cases of NC for 26,963 cases in

Fig. 5. Type and number of NC.
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Flg. 6. On 26963 histolcgical cases, 183 NC equal to 0.68%
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a one year period. To better understand how these errors
occurred and how to avoid them in the future, we carried

out statistical analysis, and for the more serious cases ol

NC, an error audit was done. This useful although hard
work produced significant changes in protocols and has
fostered greater collaboration between the different op-
erators involved in each stage ol the work process.

Data error statistics (Fig. 7) show that the error rate re-

currence is 0.27%. It is important to note that none of

the errors resulted in a harmful event for any patient.
All errors were detected before diagnosis, with the ex-
ception of one case, where the patient’s physician no-
ticed the error before delivering the report to the patient.
A recurrent error rate of 0.27% corresponds with esti-
mated probability: the rate is low and demonstrates that
good work standards are being achieved (Tab. ).

Conclusions

The adoption of this highly innovative system in May
2008 was the result of a joint effort that involved the
staff of the Pathology Lab and the ITD, as well as the
medical, nursing and administration staff for every de-
partment in the various hospitals ol the Rimini region.
By using the described system, regardless of the soft-
ware employed (there are several commercially avail-
able programs), and the procedures outlined herein, pa-
tient identification can be salely managed and pathology
sample errors resulting from misinterpretation ol hand-
written data on sample labels can be eliminated.

The system allows us to clearly identily the physician
and the requesting department, to deliver the report and

Tab. I. Estimates of the probability of occurrence of the error

Probability of errors Range of probability
Very frequent > 20%
| Frequent 14-20%

Likely 7-14%

Occasional 0.3-7%

|Remote ) <03
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Flg. 7. On a total of 34.932 cases the "errors’ was 94 equal to 0.27%
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to reliably obtain and communicate clinical information
that is essential for a correct and appropriate diagnosis.
In general the procedure described, supported by com-
puter and barcode technology, allows the unequivocal
identification of the patient and his or her samples at all
stages of these complex work processes. from accep-
tance to delivery of the final report. The detection and re-
cording ol NC and events, and their statistical analysis,
has allowed us to monitor error frequency and Lo identily
the critical points in the workflow where errors are more
likely to occur. Accordingly, this allowed us to develop
appropriate initiatives to remove problems.

In 1999, a publication emerged that completely chang-
es approaches (o error management: J. Reason’s To err
is human ®. Instead of an approach that focused on the
human clement of the system, this study focused on
the failures of the system itself and how to learn from
these ”.

Reason " clearly established that error is inherent in hu-
man beings due to carelessness, excessive workload and
stress, and therefore cannot be completely eliminated.
Precisely for this reason, for patient safety and in the
interests ol the operators themselves, it is necessary to
create pathways and work systems that minimize the
chances ol making a mistake.

Reason writes that “We can not change the human con-
dition but we can change the conditions under which
men work‘ '"; this is achieved through risk analysis and
implementation of safety procedures ',

We believe that the changes in our pathology unit follow
this principle, and therefore represent a significant con-
tribution in the management of risk in pathology.
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