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Introduction

Surgery is a science based on the synthesis between

technique and knowledge aiming to save lives and improve

quality of life. The indication for surgery refers to the decision

that the surgeon must make related to the necessity of a

procedure for a certain patient based on existing knowledge,

experience and expertise and considering potential risks and

benefits.
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a b s t r a c t

The SEVE project (Surgical Expertise Validity Evaluation) is a collaborative effort of the AEC

(Spanish Association of Surgeons) and the Section of Surgery of the European Union of

Medical Specialists (UEMS) that aims to develop a model and an on line application that can

be used to evaluate surgical complications. The aim is to identify the optimal results that can

be obtained in each intervention, in order to present them as a reference for our usual

practice (benchmarking).
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r e s u m e n

El proyecto SEVE, constituye un modelo de colaboración entre la Asociación Española de

Cirujanos y la Sección de Cirugı́a de la Unión Europea de Médicos Especialistas, con el

objetivo de establecer en la Unión Europea un modelo de evaluación de las complicaciones

quirú rgicas en un proyecto piloto. El objetivo es identificar los mejores resultados que

pueden obtenerse en cada intervención, y la posibilidad de presentarlo como referencia de la

práctica quirú rgica habitual.
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Despite the amazing range of technical and therapeutic

advances available today, possible surgical complications and

their adverse post-operative effects remain a common issue

related to surgical intervention. As no surgery is risk-free, no

surgeon can offer guarantees to their patients apart from their

commitment to work to the best of their ability to ensure

optimum surgical treatment and patient safety.

Modern surgery in the context of today’s evidence-based

medicine (EBM), requires wealth of state-of-the-art data that

safeguard quality assurance of surgical outcomes.1,2 The

standard parameters for evaluating the results of any

intervention in surgery are morbidity, mortality, patient

satisfaction and the cost of the procedure. Accordingly, a

surgical scoring system and index that take into considera-

tion all the above parameters need to be devised and

observed as a guide that sets accuracy and validity of

standards.3–5

The first step is to define the characteristics of each patient

and the selected surgical operation in relation to surgical

complications and risk factors. To understand the risk of

complications of any surgical intervention, we must analyse a

series of variables related to the following factors:

1 Patient: (age, obesity, comorbidities, anticoagulation, ASA

grade etc.)

2 Disease: (benign, malignant, inflammatory, traumatic,

urgent, etc.)

3 Level or grade of complexity of the intervention (1 – low; 2, 3,

and 4 – high)

4 Surgeon who performs the intervention (skill, experience,

clinical judgment)

5 Hospital where it takes place (level and experience)

Of these factors, 1 and 2 are related exclusively to the

patient, and we can only improve them in elective surgery

through adequate evaluation and preoperative preparation of

the patient.6,7

Factor 5 (hospital), has value in relation to the characte-

ristics of the centre for the performance of the proposed

intervention, expressed in its portfolio of services.

However, both the level of complexity of the operation

(factor 3) and the surgeon’s expertise (factor 4), are determi-

ning and complementary factors for achieving the best

possible surgical outcome.8–10

In the above BMJ editorial published in April 2003, Professor

David Carter from the University of Edinburgh, stressed the

critical role of surgical performance as a prognostic factor and

key determinant of success. Lessons learned from the above

study, indicate the need for an objective and reliable index and

scoring system that is operation-specific and enables clarity of

comparison of surgical outcomes across surgical teams and

hospitals in different countries.11

Among the existent available systems for the analysis and

monitoring of surgical outcomes, there are several risk

assessment models such as Acute Physiology and Chronic

Health Evaluation II (APACHE II), the Surgical Risk Scale, the

Charlson Comorbidity Index, and the Physiology and Operative

Score for the enumeration of Mortality and Morbidity (POS-

SUM), with its variations CR-POSSUM, O-POSSUM, V-POSSUM,

etc. All of them have important advantages, but also limitations

in relation to two factors: individual surgical performance in

relation to external audit of surgical outcomes.12–19

More recently we have two very useful tools to evaluate the

results of surgical interventions in relation to complications: –

the Dindo-Clavien Classification, which classifies possible

complications into 5 degrees, depending on the treatment

needed to resolve them, and – the Comprehensive Complica-

tion Index (CCI), which uses a mathematical model, with an

algorithm that allows the various complications to be added

together to obtain a final number that clearly expresses the

result of the operation.20–23

Objectives

The SEVE project (Surgical Expertise Validity Evaluation) is a

collaborative effort of the AEC (Spanish Association of

Surgeons) and the Section of Surgery of the European Union

of Medical Specialists (UEMS) that aims to develop a model and

an on line application that can be used to evaluate surgical

complications. The aim is to identify the optimal results that

can be obtained in each intervention, in order to present them

as a reference for our usual practice (benchmarking).

Methods

The development of this project consists of three steps:

Step 1:

The pilot study proposed by this project is based on five

general surgery procedures:

1 Inguinal herniorrhaphy

2 Thyroidectomy

3 Cholecystectomy

4 Colectomy

5 Cephalic duodeno-pancreatectomy (DPC)

We apply to these interventions the criteria of risk on the

part of the patient (A) by using the ASA classification, and (B)

the levels of complexity of the suggested surgeries (SCx).
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A – The classification established by the American Society

of Anaesthesiologists (ASA), was initially proposed by Drs.

Saklad,6Taylor and Rovenstein in 1941, and was later modified

to 6, 5 or 4 grades. It is now set at four grades:

ASA 1: Normal healthy patient

ASA 2: Patients with mild systemic disease

ASA 3: Patients with severe systemic disease

ASA 4: Patients with severe, life-threatening systemic disease

B – Grades of complexity of the surgical operation (SCx):

The classification is divided in four levels or categories of

complexity for each surgical operation of those selected to be

represented in the pilot project. Grade 1 being the simplest,

increasing the degrees of complexity to grade 4 which are the

most complex. This classification has been endorsed by the

Surgical Sections of the AEC.

For Hernia, 3 categories of complexity have been coded at

grade 1; 5 at grade 2; 10 at grade 3; and 7 at grade 4. Examples:

Grade 1: 1.1 – Lateral inguinal hernia (indirect) with content in

the inguinal canal with limit on the pubis; 1.2 – Medial (direct)

inguinal hernia with destruction of the transverse fascia and

limit on the pubis; Grade 2: 2.1 – Lateral (indirect) inguinal

hernia with hernia sac in the scrotum; 2.2 – Medial (direct) or

lateral (indirect) inguinal hernia in an obese patient 25–30 BMI;

Grade 3: 3.3 – Medial (direct) or lateral (indirect) groin hernia in

an obese patient >30 BMI; 3.4 – Recurrent inguinal hernia (first

recurrence) in a patient operated without previous mesh;

Grade 4: 4.1 – Slipped left inguinal hernia; 4.2 – Medial (direct)

or lateral (indirect) inguinal hernia in an obese patient >40

BMI.

For Thyroidectomy, 3 categories have been coded in Grade

1; 3 in Grade 2; 4 in Grade 3; and 4 in Grade 4. Examples: Grade

1: 1.1 – Hemithyroidectomy; 1.3 – Hemithyroidectomy in an

obese patient 25–30 BMI; Grade 2: 2.1 – Hemithyroidectomy in

an obese patient >30 BMI; 2.3 – Total thyroidectomy for benign

pathology; Grade 3: 3.1 – Hemithyroidectomy in an obese

patient >35 BMI; 3.2 – Total thyroidectomy in obese patient 25–

30 BMI; 3.3 – Thyroidectomy in intrathoracic goitre; Grade 4: 4.1

– Thyroidectomy for thyroid cancer with lymphadenectomy;

4.2 – Intrathoracic goitre thyroidectomy with sternotomy; 4.3 –

Thyroidectomy in recurrent goiter.; 4.4 – Thyroidectomy with

previous recurrent paralysis.

For Cholecystectomy, 2 categories have been coded in

grade 1; 5 in grade 2; 5 in grade 3; and 2 in grade 4. Examples:

Grade 1: 1.1 – Elective cholecystectomy for asymptomatic

cholelithiasis; 1.2 – Elective cholecystectomy with previous

biliary colic; Grade 2: 2.1 – Elective cholecystectomy after

previous cholecystitis; 2.2 – Elective cholecystectomy after

cholelithiasis with biliary pancreatitis; Grade 3: 3.1 – Chole-

lithiasis with wall widening and inflammation; 3.2 – Elective

cholecystectomy with previous supra-mesocolic surgery; 3.3 –

Cholecystectomy in acute cholecystitis; Grade 4: 4.1 –

Cholecystectomy in Child B; 4.2 – Cholecystectomy in

scleroatrophic gallbladder.

For Colectomy, 1 complexity category has been coded in

grade 1; 4 in grade 2; 5 in grade 3; and 5 in grade 4. Examples:

Grade 1: 1.1 – Ileocecal resection; Grade 2: 2.1 – Right

colectomy; 2.2 – Sigmoidectomy; Grade 3: 3.1 – Transverse

colon resection; 3.2 – Anterior resection; 3.3 – Total colectomy;

Grade 4: 4.1 – Ultra-low anterior resection; 4.2 – Colectomy in

obese patient >30 BMI; 4.5 – Total pan-proctocolectomy with

ileoanal pouch.

For the DPC, 2 complexity categories have been coded at

grade 1; 3 at grade 2; 4 at grade 3; and 2 at grade 4: Examples:

Grade 1: 1.1 – DPC for Ampuloma; 1.2 – DPC for distal biliary

tumour; Grade 2: 2.1 – DPC for duodenal tumours; 2.2 – DPC for

Ampuloma, in obese patient 25–30 BMI; Grade 3: 3.1 – DPC for

pancreatic head tumour; 3.2 – DPC for distal biliary tumour in

obese patient >30 BMI; 3.3 – DPC for Ampuloma, in patient

with previous surgery; Grade 4: 4.1 – DPC for pancreatic head

tumour in patient with previous Surgery; 4.2 – DPC for

pancreatic head tumour with vascular infiltration.

In order to reflect numerically the risk factors correspon-

ding to the patient (ASA) and to the surgical intervention

(degree of complexity SCx) a formula is established where the

ASA value increases 1/2 point in each category, (ASA 1 has 0.5

point, ASA 2 is 1 point, ASA 3 is 1.5 points, and ASA 4 is 2

points), adding it to the degree of complexity of each

intervention. For example, a grade 3 intervention in a patient

with ASA 3 the predicted risk of complication is 3 + 1.5 = 4.5.

Moreover, with regard to the list of complications, a

numerical classification (SVCIx) has been developed which

expresses the severity of the complications that occur in each

type of surgery, ranking from a value of 1, which corresponds

to the minor complications, to a value of 10. This assessment is

important because, using an algorithm model, it is possible to

obtain a final numerical result of the complications that have

occurred during the operation, which allows it to be

statistically related to the degree of complexity of the

operation (SCx) and the patient’s risk factors (ASA).

Step 2:

The second step consists of the development of an online

application to enter the data of the operations, collect the

information of the results, and perform the statistical analysis.

Computer application: Cloud application for recording surgical

operations performed by surgeons participating in the SEVE

project. The Cloud application will enable access and use from

any location and device with internet access. It consists of a

front-open access for surgeons and a back-office for auditors

and administrators. The project’s computer application is

simple and intuitive, and can be viewed on the computer,

phone and tablet.

Step 3:

The third step concerns the selection of a group of surgeons

who are experts in each corresponding area of surgery and

who represent different countries of the European Union in

the UEMS. The number of operations to be performed by each

surgeon will be between 50 and 100 consecutively and will be

classified according to the levels of complexity in relation to

the specific pathology and ASA of the patient. The agreement

to take part in this project is made voluntarily and confiden-

tially, accepting the protocol corresponding to the selected

interventions, and the rules required in the audit of the

project. The project auditors will also be selected through the

national delegates of the Section of Surgery of the UEMS.

- Internal audit: each surgeon will carry out an audit of their

own results, through the computer application, using the

SEVE classification (SVCIx). Finally, the application collects
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the data corresponding to morbidity, mortality, hospital

stay, cost of the procedure, etc.

- External audit: external audit at the end of the series of

interventions that will be carried out by the Evaluation

Committee of each participating country together with the

Technical Committee.

- Statistical analysis: the risk factors will be evaluated by a

binary logistics regression model in order to identify those

data that relate significantly to each type of complication,

the multiple risk factors, their interactions and the cluster-

ing of adverse outcomes in the interventions. We will then

use the coefficients derived from multivariate analysis to

interpret the results.

Conclusion

We believe that the SEVE project would be a real breakthrough

in setting the standards of surgical outcomes and for quality

assurance in surgical practice. This will be done not through

the commonly used individual or departmental audits but

through a pan-European collaboration and robust data

selection and analysis.

Surgeons would be able to know and reflect on their own

results, surgical capabilities and limitations in relation to the

difficulties of the interventions. This in turn will allow them to

optimise their practice and improve patient care and surgical

outcomes.
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