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Background. As economic pressure continues to increase throughout European healthcare systems, process
oriented management represented for example by clinical pathways (CPs) has become a necessity. CPs serve as
controlling instruments by ensuring the best possible path of a specific type of patient at each diagnostic and the-
rapeutic intersection, within a given time sequence. For the first time worldwide, CPs have been implemented by
means of an I'T-based framework supported by SAP/i.s.h.med at the Department of General, Visceral, Vascular
and Pediatric Surgery, University of Saarland, Homburg/Saar, Germany.

The present study aims at analysing whether I'T-based CPs serve to improve internal quality management.

Methods. New IT-supported evidence-based CPs were used as a base for data acquisition. Control reports for
internal quality management for patients with thyroid surgery were implemented; their efficacy was then evaluated.

Results. The newly established process of quality management in thyroid surgery enables efficient follow-up
even after discharge from hospital, which includes not only postoperative vocal chord controls, but also swift trans-
mission of unexpected histological findings, thus contributing considerably to the improvement of patients’ safety.

Conclusion: It emerges that I'T support is indispensable for the implementation of CPs. Its advantages include
straightforward identification of areas where objectives are not yet fulfilled, and generation of control reports,
which are essential for internal quality management, thus enabling swift analysis of adverse events (modification
or violation of standardised pathways). Thus, adjustments can be made in order to improve our standards of care.
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BHYTPEHHUUN MEHEAJKMEHT KAUECTBA KAK CUCTEMHBIN
ITOAXOA K OBECIIEYEHNIO BBIIIOAHEHUA KAVMHNYECKUX
PYKOBOACTB, BASUPYIOIINXCA HA IT-TEXHOAOI'MAX:

HA TTPUMEPE XVPYPTUN INIUTOBUAHOMUN JKEAE3bI
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! Omoesenue obuyeil, ab0omunassHol u cocyoucmon xupypeuu, @ropem Hmupym Kaunux, e. bpyxsars, lepmanus
2 Omoesenue 0bujeil, AB0OMUHAABHOI, COCYOUCTNOLL U 0eMCKOl XUpypeu,
Vuubepcumemcxas kaunuxa Qedeparvroi Semau Caap, e. Fombype, Iepmanus

O0ocHoBanue. Ilocko/IbKY BO BeeX eBPONEHCKHX CHCTEMAX 31PABOOXPAHEHHs NPOJOJIAKACT HAPACTATH JABJICHHE
IKOHOMHYECKHX (PAKTOPOB, BO3ZHHK INPOIECC-OPHEHTHPOBAHHBIH MeHeIKMeHT, MPeACTaBIeHHbIH, B YaCTHOCTH, He-
00X0IMMOCTHI0 MCNO0JIb30BaHus Kiunndeckux pykoBoacTs (KP). KP ciay:xar uHCTPyMeHTOM KOHTPOJIsi, o0ecnieunBasi
ONTHMAJIBHYIO /I/Is1 KOHKPETHOT0 MALMeHTA MOCJIe10BaTeIbHOCTH IefiCTBUIl Ha KaKI0M 3Tane THATHOCTUKH U JTe4eHHs] B
PaMKax oTBeJeHHOIr0 Ha HUX BpeMeHH. BniepBbie B Mupe metoa KP ocymecTBieH ¢ ucnoib30BanueM 0a3upyomuxcs Ha
HHG(OPMALMOHHBIX TEXHOJIOTUSAX B 0TAeJICHUH 00111eii, 200MUHAJIBbHOM, COCYAMCTOI U 1eTCKOIH XHPYPrUH YHUBEPCUTETA
®Denepansnoii 3emaun Caap, F'om6ypr/Caap, ['epmanusi.

Llenb HACTOSIIIIETO HCC/IETIOBAHMS: MPOAHAIU3UPOBATD, CIY:KHMT Jin MeTo KP, noaaepxannbiii vHGpoOpManMOHHBIMU
TEeXHOJIOTHSIMU, YJIy4YIlIeHHI0 BHYTPEHHEro MeHe:KMEeHTA KauecTBa.

Metoasl. HoBbie KP, nonaep:xuBaembie HHPOPMALIMOHHBIMU TEXHOJOTHSIMH U OCHOBAHHBIEC HA 10KA3aTe/1bCTBAX,
NPUMeHSNIH B KadecTBe 0a3bl ISl MONMOJHEHHs JaHHBIX. JIJisT BHYyTPeHHEro MeHeI:KMeHTa KauecTBA HCHOJIb30BAIH
KOHTPOJIbHBIE COO0IEeHNs 0 XHPYPTUYeCKOM JedeHHH MAIHEeHTOB ¢ 3200/1eBAHUSIMHU IHTOBH/IHOI :KeJ1e3bl; 3aTeM Mpo-
H3BOAMJIACH OLleHKA HX 3 PeKTUBHOCTH.

Pe3yabrarsl. HoBast opranu3sanusi npomecca MeHeJ:KMEeHTA KauecTBA B XHPYPIHH HIUTOBHIHOM sKeJie3bl MO3BOJIsET
3(peKTUBHO OCYLIECTBJSTH JMHAMUYECKOe HA0/II0eHUe JaKe Moc/e BHINMUCKU U3 00JbHHUIbI, KOTOPOE BKJIIOYAeT He
TOJILKO MOC/Ie0NePAMOHHbIN KOHTPOIb COCTOSTHHS T0JIOCOBBIX CBSI30K, HO TAK:Ke H OBICTPYIO MepechblIKY TaHHBIX THC-
TOJIOTUYECKUX HCCIeJ0BAHMIl, 3BHAYUTEIBHO CIIOCOOCTBYH 0€3011aCHOCTH IaLMEeHTOB.

3akiouenue. OueBHIHO, YTO HH(OPMAIHOHHAS MOAAEP:KKA HeodXonuMa 1151 ocymiecTBaenusi KP. Ee npenmymecrsa
CBSI3aHBI ¢ HEMOCPeACTBEHHBIM 00HAPY KeHHeM TeX cdep, I/ie MocTaBIeHHbIe [eJ ellle He JOCTUTHYThI; BOCIPOH3BOCTBOM
KOHTPOJIBLHBIX CO00IIeHHUIi, KOTOPbIe HTPAIOT CYIeCTBEHHYIO POJIh BO BHYTPEHHEM MeHe:KMeHTe KauecTBa, JaBast IPH ITOM
BO3MOKHOCTDH IPOU3BECTH ObICTPbII aHAIN3 NOOOYHBIX sIBJIeHUH (M3MeHeHHe WJIM HapyllIeHHe M0cJ1e0BaTeIbHOCTH CTaH-
JIApTH3MPOBAHHBIX AeiicTBHIl). Takum 06pa3oM MOKHO NPOM3BECTH MONMPABKH 10 YTyUIIeHUI0 HAIIMX CTAHAAPTOB JIeYeHHUSI.

Knioueswie cnosa: GHympeHHmZ MeHeOHCMeHm Kauecmea, KJAUHUYecKue pykosoacmsa, xupypeus WumosudHo:Z arcenesnl.
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Introduction

Increasing demands on health care facilities in a
context of limited budget allowances have necessitated
extensive remodelling and rationalisation of clinical
medicine, modelled on procedures better known from a
non-medical economic background [1].

So-called ‘clinical pathways’ (CPs) for orthopae-
dic [2—4] and interventional procedures [5, 6], as well
as for conservative therapies [7, 8] have already been
implemented, with the common goal of improving the
respective processes in analogy to process management
in industrial production.

CPs serve as controlling instruments by describing
the best possible path of a specific type of patient at each
decisive diagnostic and therapeutic intersection, within
a given time sequence [1]. They may be defined for any
single procedure or diagnosis, and also for more complex
clinical patterns and symptoms. When CPs are created,
evidence-based standards must be taken into considera-
tion [9], but they require customizing for the respective
hospital or clinical section. Thus, CPs are generally not
universally valid; they have to be adapted to the existing
infrastructure and resources. Likewise, it is impossible to
create CPs which remain permanently valid. Rather, as
standards and guidelines evolve, they require continuous
revision and adjustment [1].

CPs can thus be defined as a specialised form of
medical process management, the principles of which re-
semble in many ways those of industrial process manage-
ment. However, the transfer of this concept is anything
but straightforward. The area of hospital management
or medical process management is distinguished from
other types of process management by characteristic
features. Process oriented key data must be generated
with a view to quality goals, patient requirements, costs
and time frame [10]. Primary business processes (or
core processes) in hospitals are exceedingly complex,
which makes it difficult for non-medical professionals
to implement control measures equivalent to industri-
al process management. While controlling tasks (e.g.
definition of processes on the basis of evidence-based
guidelines) should remain the responsibility of medical
professionals, the required skills are not part of basic me-
dical training. Furthermore, cooperation between several
professional groups within a hospital is an especially
important and challenging issue in process management
[11, 12]. CPs offer a unique chance to respond to these
challenges.

In order to generate data suitable for successful initia-
tion of controlling processes, IT-support is indispensable
when creating and applying CPs [13, 14]. This approach
enables all those working on CP-related tasks to partici-
pate in implementing CPs.

Once a CP area is defined, the following questions
should be asked, which are essential from an economical
point of view:

Which are the costs for this procedure in our insti-
tution?

Can we cover our costs when offering this procedure?

Is it possible to improve each single process?

Further advantages of IT-based CPs are the following:

— standardised best care;

— improved confidence through evidence-based
guidelines;

— swiftanalysis of adverse events (path modifications);

— reduction of documentation responsibilities;

— improvement of documentation quality;

— transparency of costs, improved allocation of
resources;

— improved satisfaction of employees and patients.

Hypothesis

The aim of this study was to analyse to which extent
quality management could be improved by means of
[T-supported CPs. It was thought that immediate docu-
mentation, implementation of certain control measures,
and interface improvement should have a considerable
beneficial effect.

To this end, a quality analysis of postoperative adver-
se events was conducted at the Department of General,
Visceral, Vascular and Pediatric Surgery, University of
Saarland, Homburg/Saar, Germany, where for the first
time worldwide, CPs have been implemented by means
of an IT-based framework supported by SAP/i.s.h.med.

Patient pathways in thyroid surgery were analysed
with reference to the question whether efficient quality
management of postoperative vocal chord paresis was
possible, i. e. whether postoperative management was
straightforward, timely, and accurate (by comparison
with patient histories). Moreover, swift transmission of
histological findings was desirable in order to guarantee
best possible safety for patients.

Methods

All data generated for this study were taken from
CPs and patient histories stored in the hospital’s EDP
system (SAP/i.s.h.med) within the module, i.s.h.med pa-
thways’ specifically allocated to each patient. All patients
were included who received thyroid surgery for benign
or malignant thyroid disease between 18.02.2008 and
10.05.2009. Thus, by comparison with earlier studies, a
far more thorough analysis of the postoperative period
was possible. Control reports were used to integrate
postoperative ENT findings, date of examination and
frequency of pathological as opposed to normal results.
Moreover, the timing of retrieval and documentation of
histological reports, which mostly arrive after the pati-
ent has been discharged from hospital, were evaluated.
Unexpected histological findings which necessitated re-
surgery were analysed in comparison with normal results.
Unfortunately, it was impossible to compare these data
with those of a control group prior to the establishment
of IT-supported CPs, as no comparable documentation
was available. Nevertheless, swift drafting and mailing of
final doctors’ reports (which, as opposed to preliminary
reports, include histological results and recommendations
for further treatment) were compared between groups
before and after the implementation of IT-supported CPs.

For all data, standard errors of the mean (SEM)
were recorded. Once primary data acquisition from the
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hospital’s EDP system was completed and data transfer-
red into Excel (Microsoft), statistical analysis was carried
out by means of SigmaStat and SPSS (Chicago, USA).
Kruskal-Wallis one-way analyses of variance by ranks
and t-tests for unconnected samples were calculated with
the level of significance fixed at p < 0,05.

Results

Throughout a period of 15 months, a total of 96 thy-
roid procedures were carried out at the Department of
General, Visceral, Vascular and Pediatric Surgery, Uni-
versity of Saarland, Homburg/Saar, Germany. 83 patients
were registered for the CP ‘benign thyroid disease’,
whereas 13 patients were classified in the CP ‘thyroid
cancer’. Mean time between first presentation and sur-
gery was 22 + 2 days, during which time any necessary
diagnostics were completed. In 90 patients, surgery was
performed on the day after admission to hospital. In four
patients, surgery had to be postponed for a day due to
emergencies, two patients had asked for admission on
the morning of the surgery. Mean duration of surgery
was 112 = 3 min, mean blood loss 42,2 + 6,0 ml. 92%
of the patients with ‘benign thyroid disease’ (76 of 83)
or ‘thyroid cancer’ (12 of 13) completed the respective
CP without any irregularities and were discharged from
hospital after four days, as consistent with the regular
pathway. The remaining patients suffered from wound
infections, vocal chord paresis, persistent hypocalcae-
mia, or comorbidity, which made it necessary to violate
the CPs.

Prior to discharge from hospital, patients underwent
ENT examination. In 87%, function of vocal chords was
normal. In 13%, pathological findings were reported,
although one patient had been known to suffer from
vocal chord pathologies even before surgery. The mean
period between surgery and ENT examination was 2.8 +
0.1 days, mean time between examination and documen-
tation in SAP/i.s.h.med 0.5 = 0.1 days. All patients who
did not present normal vocal chord function could thus
be further monitored and referred to an ENT specialist,
in order to differentiate between transient and permanent
vocal chord dysfunction.

In 49 patients (51%), the final histological report was
available when the patient was discharged from hospital.
In 47 patients (43 with benign thyroid disease, 4 with
thyroid cancer) the final histological report was only
completed after discharge from hospital. In these cases,
the report was available at mean 3.1 + 0.7 days after
discharge, and transmitted in a letter — mostly supple-
mented by a phone call — to the patient’s family doctor
as soon as possible.

The final doctor’s report was sent to the patient’s
family doctor at mean 16.0 + 0.7 days after surgery. By
contrast, before implementation of CPs the period bet-
ween surgery and mailing of the final doctor’s report was
mean 24.7 + 1.7 days. This suggests highly significant
improvement (p < 0.001).

Four of 83 patients who had initially been allocated to
the group ‘benign thyroid disease’ revealed malignancy
in histological analysis. These patients were immediately

scheduled for re-surgery. Re-surgery took place mean
5.0 + 0.6 days after primary surgery. Even for patients
who did not show unforeseen histological features, time-
ly transmission of the final doctor’s report resulted in
improved care, as substitution of thyroid hormones may
only begin once the final histological analysis is comple-
ted. These patients were able to start with substitution
medication significantly earlier than before.

Discussion

Implementation of IT-supported CPs in the course
of comprehensive process management frequently leads
to extensive restructuring in clinical management [13,
14]. Apart from availability of infrastructure (sufficient
hardware, i. e. computer workplaces), a functional so-
lution must be found for software requirements, ideally
integrating CPs into the hospital’s EDP system. Only
then, standards which are already in use can be replaced
by IT-supported CPs.

Reasons often quoted in favour of the implementation
of CPs include improvement of processes, increasing of
efficiency, cost limitation, reduction of documentation
load and improvement of documentation, satisfaction
among employees as well as patients, and quality ma-
nagement [1-8, 10, 15-17].

The present study has shown, on the example of sur-
gery for benign and malignant disease of the thyroid, that
internal quality management is significantly improved
through CPs. Automated reminders to initiate or retrie-
ve postoperative vocal chord check-ups or histological
results respectively guarantee best possible follow up,
even after the patient has been discharged from hospital.

The present study has shown the benefits of [T-sup-
ported CPs. After implementation of CPs, the mean
period before re-surgery could be reduced by comparison
with pre-CP scheduling, which leads to a significantly
lower risk of vocal chord dysfunction after re-surgery.
Furthermore, the final doctor’s report is sent to the pa-
tient and his family doctor significantly earlier, so that
in the case of benign histology, hormone substitution
may begin.

Even after implementation of CPs, continuous impro-
vement is necessary. [T-supported analysis of patients’
treatment allows for differentiation of ‘good’ areas with
little room for improvement, and ‘bad’ areas requiring
extensive revision. Problems appearing in the analysis
should be corrected during regular revisions of CPs.
This is a prerequisite for process improvement from
an economic point of view. It is one of the advantages
of IT-supported CPs that they can be adjusted to new
guidelines with relative ease [9]. Finally, this leads to
improved satisfaction of employees and patients [15,
16]. IT-supported CPs are an indispensable feature of
modern hospital management.
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