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Background: The methodology used for recording, evaluating and reporting postoperative
complications (PC) is unknown.

The aim of the present study was to determine how PC are recorded, evaluated, and
reported in General and Digestive Surgery Services (GDSS) in Spain, and to assess their
stance on morbidity audits.

Methods: Using a cross-sectional study design, an anonymous survey of 50 questions was
sent to all the heads of GDSS at hospitals in Spain.

Results: The survey was answered by 67 out of 222 services (30.2%). These services have a
reference population (RP) of 15 715 174 inhabitants, representing 33% of the Spanish
population.

Only 15 services reported being requested to supply data on morbidity by their hospital
administrators. Eighteen GDSS, with a RP of 3 241 000 (20.6%) did not record PC. Among
these, 7 were accredited for some area of training. Thirty-six GDSS (RP 8 753 174 (55.7%) did
not provide details on all PC in patients’ discharge reports. Twenty-four (37%) of the 65 GDSS
that had started using a new surgical procedure/technique had not recorded PC in any way.
Sixty-five GDSS were not concerned by the prospect of their results being audited, and 65
thought that a more comprehensive knowledge of PC would help them improve their
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results. Out of the 37 GDSS that reported publishing their results, 27 had consulted only one
source of information: medical progress records in 11 cases, and discharge reports in 9.
Conclusions: This study reflects serious deficiencies in the recording, evaluation and report-
ing of PC by GDSS in Spain.

© 2024 Published by Elsevier Espaiia, S.L.U. on behalf of AEC.

Evaluacion de la morbilidad postoperatoria en los hospitales espafioles:
resultados de una encuesta nacional

RESUMEN

Antecedentes: Se desconoce la metodologia para objetivar las complicaciones postoperato-
rias (CPs). El objetivo del presente estudio fue determinar cémo se registran, evalian y
notifican los CPs en los Servicios de Cirugia General y Digestiva (GDSS) en Espaiia, y analizar
su actitud ante una auditoria de morbilidad.

Meétodos: Estudio transversal en el que se envié una encuesta anénima de 50 preguntas a
todos los responsables de los GDSS de los hospitales espaiioles.

Resultados: Respondieron 67 de 222 servicios (30,2%) con una poblacién de referencia (RP) de
habitantes, que representa el 33% de la poblacién espaiiola.

Sélo se solicité a 15 servicios datos sobre morbilidad por parte de las direcciones
hospitalarias. Dieciocho GDSS, con una RP de 3.241.000 (20,6%) no registraron CPs. De estos,
siete estaban acreditados para alguna area de capacitacién. Treinta y seis GDSS (RP 8,753,174
(55,7%) no detallaron todas las CPs en los informes de alta.

Veinticuatro (37%) de los 65 GDSS que habian iniciado un nuevo procedimiento/técnica
quiridrgica no habian registrado CPs de ninguna manera. Sesenta y cinco GDSS no estaban
preocupados si sus resultados fueran auditados y 65 pensaban que el conocimiento real de
las CPs les ayudaria a mejorar sus resultados. De los 37 GDSS que informaron haber
publicado sus resultados, 27 habian consultado una fuente de informacién: en once casos
registros de evolucién médica y en nueve informes de alta.

Conclusiones: Este estudio refleja un grave déficit en el registro, evaluacién y comunicacién
de las CPs por parte de los GDSS en Espaiia.

© 2024 Publicado por Elsevier Espafia, S.L.U. en nombre de AEC.

Introduction

Postoperative complications (PC) are the most important
short-term quality outcomes of surgical interventions.

Currently, the methodology used to record, evaluate and
report PC is very deficient. There are no surgical services
anywhere in the world that audit the morbidity associated
with every single procedure that they perform. However, the
advantages of audits are obvious, and the disadvantages of
failing to carry them out are serious."

Even so, little is known about PC rates in General and
Digestive Surgery Services (GDSS) around the world.

Today, the most widely used system for classifying PC is
the Clavien-Dindo classification (CDC),” with more than 22 648
bibliographic citations to date.’ The drawback of the CDCis the
fact that when patients have more than one complication,
only the most serious one is recorded. This situation led to the
creation of the Comprehensive Complication Index (CCI),
which analyzes all PC classified by the CDC.* Both systems
have been validated from the clinical and economic perspec-
tives for all procedures carried out by general surgery services
90 days after surgery.>®

The overall aim of this study was to assess how Spanish
GDSS manage different factors when recording PC. Thus, the
specific aims were to determine the following: 1) the
information that services record regarding PC; 2) the data
sources used, and the people responsible for recording and
possibly publishing PC; 3) the correlation between different
facets of morbidity and the organizational and demographic
characteristics of the GDSS and hospitals; 4) respondents’
views regarding the auditing of morbidity data and transpa-
rency issues.

Methods

The data in this manuscript are reported in accordance with
the STROBE Statement on cross-sectional studies’ as well as
the published clarifications.®

Study design
A cross-sectional study was carried out using a 50-item survey

that was completed anonymously (https://data.mendeley.
com/datasets/4zjfpxv57h/1).
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Participants

The survey was sent by email to all the heads of the GDSS of
the hospitals registered in the Spanish Association of
Surgeons (AEC) database. The department heads were asked
to either fill out the survey themselves or delegate the task to a
staff member. Thus, only one survey was completed for each
of the participating GDSS.

Settings

The questions in the survey were drafted by the first author
and were discussed by the members of the Quality, Safety and
Management Division of the AEC in April 2021, until a
consensus was reached on the wording. The e-mail was sent
out on October 6, 2021, followed by reminders on October 22,
November 15, and December 1. Access to the survey closed on
December 12, 2021.

In the surveys, all questions had to be answered prior to
submission. However, there was no obligation to answer the
survey, and only a percentage of the total number of
respondents did so.

Variables

The unit of analysis was the hospital, and information was
recorded for its size (estimated according to the number of
beds), reference population, and hospital level. As for the
GDSS, variables indicating size and importance were recorded,
including numbers of senior staff and the presence of resident
interns and medical students.

A series of quality variables were also included, namely
whether the service was accredited in a particular area of
training, whether it was a reference center for a specific
surgical procedure, and whether a new surgical procedure/
technique had been introduced in the past 10 years.
Respondents were also asked if they organized sessions on
morbidity and mortality.

Information on PC was collected in order to establish the
following: whether they were reflected in patients’ medical
histories or discharge reports; the length of follow-up; the
person in charge of recording morbidity and mortality data;
and the classification system used.

Respondents were asked whether their hospital adminis-
trators expected them to provide morbidity data. They were
also asked about the sources of the clinical data used to
investigate PC.

Finally, information was collected on whether respondents
were concerned about the possibility of PC being audited,
which institution they believed should perform the audit, and
whether the results should be made public. The data sources
used were the surveys completed by the GDSS, which were
made available to the researchers in an Excel table.

Bias
Before the start of the study, steps were taken to avoid

certain possible sources of bias. The first was to ensure that
the survey be completed anonymously, thereby ensuring

that respondents gave honest, objective answers. In addi-
tion, to avoid multiple responses from the same surgery
department and to maintain anonymity, the survey was sent
to the heads of the department with the instruction that only
one person should complete it.

Data from the AEC were used in order to access as many
general and digestive services as possible. The researchers did
not have access to the surgeons or the hospitals to which the
questionnaire was sent.

Statistical methods

The quantitative variables were described as medians and
interquartile ranges (IQR). Non-parametric tests, such as the
Mann-Whitney U test and the Kruskal Wallis H test, were used
as appropriate to compare these variables between groups.
Normality was tested with the Shapiro Wilks test.

The qualitative variables were described as frequencies
and percentages. To compare these variables between groups,
either the chi-squared test or Fisher’s exact test was used.

The statistical study used the program STATA/SE v16.0. All
comparisons are 2-tailed, and P-values below 5% were
considered significant. P-values were reported to 3 decimal
places and in all rows.

Results

Participants

The survey was sent to the GDSS heads at 222 hospitals, and 67
(30.2%) completed the survey. In 62 cases, the respondent was
the department head, and in 5 cases another staff member of
the department responded.

A total of 3618 Excel cells with plain or free text were
analyzed.

The reference population (RP) was 15 715 174 inhabitants,
accounting for 33% of Spain’s 47 331 302 inhabitants (July 1,
2021).° The population per GDSS ranged from 40 000 to 800 000
inhabitants (median 190 000, IQR: 13 000-320 000) (Table 1).

The number of beds in the participating hospitals ranged
from 33 to 1200. The median number of surgeons at a GDSS
was 14 (IQR 8-24). Other hospital characteristics are shown in
Table 1.

At 50 hospitals (RP 13 985 000; 89%), the GDSS included
general surgery residents. At 62 hospitals (RP 14 998 174;
95.4%), medical students were trained (Table 2).

Answers to the main survey questions

Table 2 shows the responses to the main survey questions, as
well as the number of GDSS and the population represented.
The main findings and population figures were as follows: 1) 49
services (RP 13 074 174; 83.2%) organized sessions on morbidity
and mortality; 2) 15 services (RP 4 110 000; 26.2%) were required
by their hospital administration to provide data on morbidity;
3) 18 GDSS (RP 3 241 000; 20.6%) did not record data about PC.
Among these, 7 (RP 1 871 000: 19.8%) were accredited in some
area of training. Overall morbidity was recorded at 3 services;
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Table 1 - Characteristics of the hospitals/surgery departments participating in the survey: Beds and reference population.

a

N Hospitals (%) Population,”

median (IQR)

N Hospital Hospital beds,
beds median (IQR)

Total population

Primary hospital 16 (24) 3,687 156 (118-300) 2,302,174 152,500 (73,750-192,380,5)
Secondary hospital 33 (49) 10,163 300 (200-400) 6,720,000 176,000 (125,000-270,000

Tertiary-level hospital 18 (27) 12,373 765 (400-900) 6,693,000 355,000 (276,000-480,000)
Total series 67 (100) 26,223 300 (150-500) 15,715,174 190,000 (130,000-320,000)

N Number; SD Standard Deviation; IQR Interquartile range.
@ Number of inhabitants assigned to the hospital level.
Y Number of inhabitants assigned to the hospital/surgery department.

Table 2 - Answers to the main questions in the survey and number of hospitals and population represented.

YES NO DO NOT KNOW
N Population® N Population® N Population®
Survey answered by head of service 62 (92) 14,575,174 (92.7) 5(8) 1,140,000 (7.8) -
Only hospital in the province 5 (8) 1,640,000 (10.4) 62 (92) 14,075,174 (89.6) -
Accredited in an area of training 31 (46) 9,456,000 (60.2) 36 (54) 6,259,174 (39.8) -
Reference center for a surgical procedure 27 (40) 9,203,000 (58.6) 40 (60) 6,512,174 (41.4) -
Presence of general surgery residents 50 (75) 13,985,000 (89) 17 (25) 1,730,174 (11) -
Presence of medical students 62 (93) 14,998,174 (95.4) 5 (7) 717,000 (4.6) -
Are sessions on morbidity and mortality 49 (73) 13,074,174 (83.2) 18 (27) 2,641,000 (16.8) -
organized?
Is there a mortality commission at your hospital? 54 (81) 14,223,174 (90.5) 13 (19) 1,492,000 (9.5) -
Does the GDSS participate in the mortality 50 (93) 12,998,174 (91.3) 4 (7) 1,235,000 (8.7) -
commission?
Do hospital administrators request data related to 15 (22) 4,110,000 (26.2) 52 (78) 11,605,174 (73.8) -
morbidity?
Do the electronic medical records at your hospital 7 (10) 1,950,000 (12.4) 60 (90) 13,765,174 (87.6) -
have a specific morbidity form?
Do you record PC in some way, or do you have a 38 (57) 10,055,174 (64) 29 (43) 5,660,000 (36) -
database of all PC ranging from major to minor
outpatient surgery?
Do you record PC in some way, or do you have a 49 (73) 12,474,174 (79.4) 18 (27) 3,241,000 (20.6) -
database of some PC ranging from major to
minor outpatient surgery?
Does the discharge report detail all PC? 31 (46) 6,962,000 (44.3) 36 (54) 8,753,174 (55.7) -
Does the discharge report include a score that 2(3) 510,000 (3.2) 65 (97) 15,205,174 (96.8) -
summarizes PC?
Has your department implemented any new 64 (96) 15,030,174 (95.6) 3 (4) 685,000 (4.4) -
surgical procedures/techniques in the last 10
years?
Have you recorded the complications ensuing from 40 (62) 10,867,174 (72.3) 24 (38) 4,163,000 (27.7) -
this new procedure in a regulated manner (or in
any other way)?
Have you published articles on the issue? 39 (58) 11,810,000 (75.2) 28 (42) 3,905,174 (24.8) -
Have you discussed morbidity in these articles? 37 (55) 10,975,000 (69.8) 30 (45) 4,740,174 (30.2) -
Have you compared the morbidity rates for a 49 (73) 12,423,174 (79.1) 18 (27) 3,292,000 (20.9) -
particular procedure at your service with the
results at other services?
Is the possibility that the results of your service 2(3) 540,000 (3.4) 65 (97) 15,175,174 (96.6) -
will be audited a matter of concern?
If the morbidity audit is carried out, do you think 46 (69) 10,601,174 (67.5) 12 (18) 3,210,000 (20.4) 1,904,000 (12.1)
the results should be made public?
Do you think that it would be positive for the 44 (66) 10,515,174 (66.9) 8 (12) 2,395,000 (15.2) 2,805,000 (17.9)
public to know the results of the different
services based on an objective and impartial
audit?
Do you think that accurate knowledge of PC would 65 (97) 15,335,174 (97.6) 0 0 380,000 (2.4)

help improve the results of your department?

N, Number of surgical services.

# Number of inhabitants assigned to the hospital/surgery department. Values in parentheses are percentages.
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Table 3 - Data sources used by the 61 participating

services that had collected data to assess postoperative
complications (multiple-choice questions).

Source of morbidity data N %
Medical progress reports 36 59
e Only medical progress reports 14 23
e Medical + nursing progress reports 1 1.6
o Medical progress reports + discharge 14 23
report
e Medical + nursing progress 1 1.6
reports + a specific form
e Medical + nursing progress 6 9.8
reports + discharge report
Nursing progress reports 8 13
e Only nursing progress reports 0 0
e Medical + nursing progress reports 1 1.6
o Medical + nursing progress 1 1.6
reports + specific form
e Medical + nursing progress 6 9.8
reports + discharge report
Specific form for PC 5 8.1
e Only specific form 3 4.9
o Specific form + discharge report 1 1.6
o Medical + nursing progress 1 1.6
reports + specific form + discharge
report
Discharge report 42 68.8
e Only discharge report 21 34.4
o Medical progress reports + discharge 14 23
report
o Specific form + discharge report 1 1.6
o Medical + nursing progress 6 9.8

reports + discharge report

4) 36 services (8 753 174 inhabitants; 55.7%) did not list all PC in
patients’ discharge reports; 5) Among the 64 services that
reported having started a new surgical procedure/technique,
24 (4 163 000 inhabitants; 27.7%) kept no records about PC; 6) 65
services (15 175 174 inhabitants; 96.6%) reported not being
concerned by the idea that the results might be audited; 7) If an
audit of morbidity data was carried out, 46 services (10 601 174
inhabitants; 67.5%) agreed that the results should be made
public; 8) 44 services (10 515 174 inhabitants; 66.9%) believed
that it would be positive for society to be informed of the
results obtained by different GDSS via an objective and
impartial audit; 9) 65 services (15 335 174 inhabitants; 97.6%)
responded that an accurate assessment of PC would help their
unit improve their results.

Other data: 1) Sessions about morbidity and mortality were
held monthly in 49% of the surgical departments, and every 3
months in 16%. They were presented by residents in 41%, by
senior staff in 29%, or by either group in 29%,; 2) If morbidity
data were to be audited, 38 would prefer the audit to be carried
out by a centralized national public entity; 18 would choose
the regional Department of Health, 7 a private entity, 3 the
department itself, and one the hospital administration team;
3) 16 of the respondents believed that the results of the audit
should be reported overall for all surgeons; 8 believed that they
should be presented individually, by surgeon; and 43 favored
both overall and individual assessments.

Table 4 - Data sources used by the 37 surgery services
that have published a scientific study to determine

postoperative complications (multiple answers are pos-
sible).

Source of data on morbidity N

Medical progress reports 21
e Only medical reports 11
e Medical + nursing progress reports 1
o Medical progress reports + discharge report 3
e Medical progress reports + specific 1
form + discharge report
e Medical and nursing progress 4
reports + discharge report
e Medical and nursing progress 1
reports + specific form + discharge report
Nursing progress reports 6
e Only nursing reports
e Medical + nursing progress reports
e Medical and nursing progress
reports + discharge report
e Medical and nursing progress 1
reports + specific form + discharge report
Specific form for PC 9
e Only specific form
o Medical progress report + specific
form + discharge report
e Medical and nursing progress 1
reports + specific form + discharge report
Discharge report 14
o Only discharge report 9
o Medical progress report + discharge report 3
e Medical progress report + specific 1
form + discharge report
e Medical and nursing progress 1
reports + specific form + discharge report
Other sources 4
e Databases
e Others

N

Data sources used to assess postoperative complications

When evaluating PC, 38 out of the 61 GDSS used a single data
source: the discharge report in 21 cases, medical progress
reports in 14 cases, and a specific form for PC in 2 (Table 3).
Patients with PC were followed up for 30 days by 46 study
groups, while 7 groups followed up patients for 90 days.

Thirty-seven departments reported morbidity data in a
scientific publication (Table 4). Among these, 27 had consulted
only one source of information: medical progress reports (11),
discharge reports (9), or a specific form for PC (7).

Postoperative complication classification system

Regarding the PC classification system used by the 49 services
that recorded them, 25 used only the CDC (6 considered only
the most serious PC), and 2 used it in association with the CCIL.
Three used the CCI alone, and 6 recorded only the PC specific to
a particular procedure (Table 5).

Statistical relationships

Statistical relationships are presented in Table 6.
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Table 5 - Do you record PC in some way, or do you have a
PC database ranging from major to minor outpatient

surgery? Please state which classification system you
use for PC.

No record 18

Clavien Dindo; Considers all complications 19

Clavien Dindo; Considers the most serious 6
complications

Comprehensive Complication Index 3

Free 8

Only those specific to the intervention, such as 6
anastomotic fistulae, pancreatic fistulae, etc?

Combination of several classifications® 5

A different system” 2

Total 67

PC, Postoperative complications; N, Number of services surveyed.
2 Clavien Dindo + Comprehensive Complication Index (2), Clavien
Dindo + free (1), Not specified (2).

® Clavien Dindo + PC specific to the intervention (1), Computer
program with 28 types of PC (1).

Discussion

The key results of the present survey can be summarized by
the following strengths and weaknesses. The strengths were:
most of the 67 GDSS that responded were not concerned about
the possibility of being audited and thought that it would be
positive for society to be informed of the results obtained by
the GDSS as determined by objective, impartial audits. They
also believed that accurate information on PC would help
improve the results of their service, and they thought that
morbidity audits should be carried out by a public body. The
weaknesses were: there are too many GDSS that do not
conduct sessions on morbidity and mortality, are not required
by their hospital management authorities to provide morbi-
dity data, do not record PC at all, and used the discharge report
as the only source of data for published reports. Most GDSS
acknowledged that the discharge reports do not include
details about all PC, and one-third acknowledged that no PC
were registered when starting a new surgical procedure or
technique. These weaknesses (and therefore areas for
improvement) have a great impact, especially considering
that 75% of the GDSS included in the study trained surgeons,
and 93% of the hospitals trained medical students.

To our knowledge, this is the first survey of its kind in the
literature. We performed a search in PubMed updated on May
12, 2023, with the following search terms: “postoperative
complications” and “survey” and ‘“nation”, obtaining 708
results. Two studies provided data, although not
anonymously.™

Hospital administrators and healthcare authorities rarely
monitor the morbidity associated with various surgical
procedures. In the Netherlands, however, the Dutch National
Registry is extremely active in auditing PC and indeed leads
the way in this area among comparable countries. The registry
audits morbidity results associated with different surgical
procedures, although the thoroughness of the methodology is
debatable.’?* Other attempts have been made to audit

morbidity in colorectal cancer in Australia and New Zea-
land,*?® in adult cardiac surgery in the United Kingdom?’ and
in endovascular management of abdominal aortic aneurysm
in Canada.?® In addition, better outcomes have been reported
in patients included in medical audits than among those who
are not included.”

In order to reach cross-national conclusions on the real
situation of the evaluation of morbidity in surgery depart-
ments, it would be necessary to externally validate these
results by using similar surveys. The data that emerge from
the present study are extremely negative in terms of the low
level of monitoring of PC at many GDSS, particularly
considering the rather biased impression given of the
situation in some of the articles published.

Asindicated in previous articles, it is possible for the health
authorities to audit all patients operated on in all surgical
departments continuously over time. There is a methodology
to do this objectively, provided the auditors have no conflict of
interest. Electronic health records allow audits to be carried
out in a centralized manner, and the CCI is a numerical score
of complications that enables comparisons to be made among
services. The analysis of the clinical history of a surgical
patient, which includes consulting all medical data sources
and evaluating the comments of physicians and nurses, takes
an average of 5-10 min. Auditing must be maintained over
time; one-off audits are not acceptable. Obviously, similar
procedures and patients should be compared.>***! In future
studies, it would also be important to investigate the
difference between adverse events (errors in surgical care)
and complications, as well as to reinforce the detection of
events in the perioperative period, thereby being able to
prevent adverse outcomes.

It is not known how surgical departments manage their
data on PC. In general, however, PC are not widely recorded or
are only recorded in association with certain surgical
procedures.

There are multiple advantages to an impartial audit
(avoiding conflicts of interest). It provides patients, surgeons
and managers with objective data to be able to determine
optimal results, increase efficiency, reduce costs, and avoid
errors. This should allow for the definition of a Gold Standard
and benchmarking GDSS, while enhancing the quality of
publications presenting surgical results. It may even be the
case that innovative services and/or techniques with poor
results are reference centers for training.’

Society today expects transparency. However, this is rarely
achieved in the treatment of surgical results because of the
presence of conflicts of interest and bias. Patients have the
right to know the likely results of a surgical procedure and,
specifically, the morbidity associated with its performance by
a particular surgical unit. In addition, surgeons must be
accountable for their practices. Unfortunately, audits carried
out by the services themselves may involve multiple bia-
SeS.1’5’30'31

Among the limitations of this study, the first is that the
survey was answered by 30% of all the services contacted. The
population represented amounted to 15 715 174 inhabitants,
accounting for 33% of Spain’s 47 331 302 inhabitants (July 1,
2021).° Also, this population may be overestimated given that
some GDSS share a healthcare region. In addition, it is possible



Table 6 - Statistical relationships (P-value) between different characteristics of the General and Digestive Surgery Services (GDSS) and the management of Postoperative

Complications (PC).

High number Reference Accredited Referral Number of Presence of Presence of Have started a
of hospital population  service service for some  GDSS staff  resident medical new surgical procedure/
beds number surgical procedures physicians  students technique in
the last 10 years
Organizes sessions on morbidity and mortality 0.003 0.303 < 0.001 0.003 0.003 < 0.001 0.082 0.796
Hospital administrators request data on morbidity 0.215 0.405 0.072 0.243 0.094 0.010 0.212 0.341
Records PC in some way, or has a PC database for 0.069 0.151 0.463 0.887 0.117 0.005 0.491 0.283
certain procedures
If you have recorded the complications ensuing
from this new procedure in a regulated manner
(or in any other way), indicate where you
obtained the data to evaluate the PC
- Not evaluated 0.011 0.006 0.127 0.216 0.016 0.001 0.466 0.578
- Specific form 0.724 0.858 0.522 0.989 0.903 0.175 0.509 0.615
- Discharge report 0.139 0.161 0.774 0.969 0.582 0.123 0.897 0.884
- Medical progress reports 0.232 0.478 0.747 0.800 0.137 0.523 0.221 0.100
- Nursing progress reports 0.514 0.559 0.199 0.347 0.362 0.079 0.392 0.000
Provides details of all PC in the discharge report 0.302 0.235 0.416 0.456 0.054 0.940 0.031 0.056
Started a new surgical procedure/technique in the 0.567 0.791 0.646 0.801 0.713 0.301 0.615 Not applicable
last 10 years
The GDSS compares morbidity rates of any 0.093 0.197 0.264 0.149 0.117 0.124 0.006 0.005
procedure performed with those of other
services
GDSS is concerned or afraid that their results will 0.726 0.438 0.914 0.776 0.319 0.402 0.683 0.002
be audited
If the morbidity audit is carried out, the GDSS 0.432 0.617 0.252 0.713 0.484 0.599 0.046 0.657
thinks the results should be made public
The GDSS believes that it would be positive for 0.019 0.151 0.216 0.074 0.079 0.091 0.128 0.385
society to know the results of the different
services based on an objective and impartial
audit
The GDSS believes that accurate knowledge of PC  0.196 0.671 0.914 0.776 0.580 0.416 0.683 0.756

would help improve the results of the
department
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that the AEC database does not contain data for all the heads of
GDSS in Spain.

The choice of the head of department as respondent may
have increased selection bias; that is, the answers regarding
the evaluation of morbidity may have been more positive than
if other doctors in the service had responded to the survey.
Furthermore, even though the survey was answered
anonymously, the influence of conflict of interest cannot be
determined.

Conclusion

This study highlights serious deficiencies in the recording and
understanding of the real situation of PC in Spanish GDSS.
Steps to introduce improvements are urgently required. Most
heads of surgical departments agree that auditing by the
health authorities is probably the best solution and likely to
produce the least bias. We want our research to incite
improvements in the registration and communication of PC.

Authors’ contributions

All authors have contributed to the study concept and design,
data interpretation, critical review of the intellectual content,
and the final approval of the version presented. RDLPL also
contributed to the data analysis of the drafted article. All
authors are members of the Quality, Safety and Management
Section of the Asociacién Espafiola de Cirujanos.

Funding

This research has not received specific support from public
sector agencies, the commercial sector, or non-profit entities.

Conflicts of interest

The authors declare they do not have any conflicts of interest.

Acknowledgments

The authors are extremely grateful to the Asociacién Espafiola
de Cirujanos for its support and cooperation and also thank
the anonymous surgeons who took the time to complete the
survey.

REFERENCES

1. de la Plaza Llamas R. Real postoperative complication rates:
a key parameter that is not monitored. Br J Surg.
2021;108:e125-6.

2. Dindo D, Demartines N, Clavien PA. Classification of surgical
complications: a new proposal with evaluation in a cohort of
6336 patients and results of a survey. Ann Surg.
2004;240:205-13.

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Classification of Surgical Complications Overview of

attention for article published in Annals of Surgery, August
2004. Wolters Kluwer, Article Metrics. s. f.

. Slankamenac K, Graf R, Barkun J, Puhan MA, Clavien PA. The

comprehensive complication index: a novel continuous
scale to measure surgical morbidity. Ann Surg. 2013;258:1-7.

. De la Plaza Llamas R, Ramia Angel JM, Bellén JM, Peralta VA,

Amador CG, Lépez Marcano AJ, et al. Clinical validation of
the comprehensive complication index as a measure of
postoperative morbidity at a surgical department: a
prospective study. Ann Surg. 2018;268:838-44.

. de la Plaza Llamas R, Vega AH, Latorre Fragua RA, Lépez

Marcano AJ, Medina Velasco AA, Diaz Candelas DA, et al.
The cost of postoperative complications and economic
validation of the comprehensive complication index
prospective study. Ann Surg. 2021;273:112-20.

. von Elm E, Altman DG, Egger M, Pocock SJ, Ggtzsche PC,

Vandenbroucke JP, et al. The Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) statement:
guidelines for reporting observational studies. Lancet.
2007;370:1453-7.

. Vandenbroucke JP, von Elm E, Altman DG, Ggtzsche PC,

Mulrow CD, Pocock SJ, et al. Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE):
explanation and elaboration. Ann Intern Med.
2007;147:W163-94.

. Poblacién residente por fecha, sexo y edad (59583). https://

www.ine.es/jaxiT3/Datos.htm?t=59583; [Accessed 20 Feb
2023].

Gore DC. National survey of surgical morbidity and
mortality conferences. Am J Surg. 2006;191:708-14.

van Dorp M, Beck N, Steup WH, Schreurs WH. Surgical
treatment of pulmonary metastases in the Netherlands:
data from the Dutch Lung Cancer Audit for Surgery. Eur J
Cardiothorac Surg. 2020;58:768-74.

Lijftogt N, Vahl AC, Karthaus EG, van der Willik EM, Amodio
S, van Zwet EW, et al. Effects of hospital preference for
endovascular repair on postoperative mortality after
elective abdominal aortic aneurysm repair: analysis of the
Dutch Surgical Aneurysm Audit. BJS Open. 2021;5.
Baldewpersad Tewarie NMS, van Driel WJ, van Ham M,
Wouters MW, Kruitwagen R, participants of the Dutch
Gynecological Oncology Collaborator Group. Postoperative
outcomes of primary and interval cytoreductive surgery for
advanced ovarian cancer registered in the Dutch
Gynecological Oncology Audit (DGOA). Gynecol Oncol.
2021;162:331-8.

Verstegen MHP, Slaman AE, Klarenbeek BR, van Berge
Henegouwen MI, Gisbertz SS, Rosman C, et al. Outcomes of
patients with anastomotic leakage after Transhiatal,
McKeown or Ivor Lewis Esophagectomy: a nationwide
cohort study. World J Surg. 2021;45:3341-9.

Rutgers ML, Detering R, Roodbeen SX, Crolla RM, Dekker
JWT, Tuynman JB, et al. Influence of minimally invasive
resection technique on sphincter preservation and short-
term outcome in low rectal cancer in the Netherlands. Dis
Colon Rectum. 2021;64:1488-500.

Warps A-LK, Tollenaar RAEM, Tanis PJ, Dekker JWT, Dutch
ColoRectal Audit. Time interval between rectal cancer
resection and reintervention for anastomotic leakage and
the impact of a defunctioning stoma: a Dutch population-
based study. Colorectal Dis. 2021;23:2937-47.

Petrova E, Suurmeijer JA, Mackay TM, Bolm L, Lapshyn H,
Honselmann KC, et al. Outcome of pancreatic anastomoses
during pancreatoduodenectomy in two national audits.
Surgery. 2021;170:1799-806.

de Nes LCF, Hannink G, 't Lam-Boer ], Hugen N, Verhoeven
RH, de Wilt JHW, et al. Postoperative mortality risk
assessment in colorectal cancer: development and


https://www.ine.es/jaxiT3/Datos.htm?t=59583
https://www.ine.es/jaxiT3/Datos.htm?t=59583
https://www.ine.es/jaxiT3/Datos.htm?t=59583

372

CIR ESP. 2024;102(7):364-372

19.

20.

21.

22.

23.

24.

validation of a clinical prediction model using data from the
Dutch ColoRectal Audit. BJS Open. 2022;6.

Smits FJ, Verweij ME, Daamen LA, van Werkhoven CH,
Goense L, Besselink MG, et al. Impact of complications after
pancreatoduodenectomy on mortality, organ failure,
hospital stay, and readmission: analysis of a nationwide
audit. Ann Surg. 2022;275:222-8.

Arron MNN, Greijdanus NG, Ten Broek RPG, Dekker JWT,
van Workum F, van Goor H, et al. Trends in risk factors of
anastomotic leakage after colorectal cancer surgery (2011-
2019): a Dutch population-based study. Colorectal Dis.
2021;23:3251-61.

Baranov N, Claassen L, van Workum F, Rosman C. Age and
Charlson Comorbidity Index score are not independent risk
factors for severe complications after curative
esophagectomy for esophageal cancer: a Dutch population-
based cohort study. Surg Oncol. 2022;43101789.

de Bakker JK, Suurmeijer JA, Toennaer JGJ, Bonsing BA,
Busch OR, van Eijck CH, et al. Surgical outcome after
pancreatoduodenectomy for duodenal adenocarcinoma
compared with other periampullary cancers: a nationwide
audit study. Ann Surg Oncol. 2023;30:2448-55.

Bonouvrie DS, van de Pas KGH, Janssen L, Leclercq WKG,
Greve JWM, van Dielen FMH, et al. Safety of bariatric surgery
in the elderly: results from the Dutch National Registry. Surg
Obes Relat Dis. 2023;19:335-43.

Giesen LJX, Dekker JWT, Verseveld M, Crolla RMPH, van der
Schelling GP, Verhoef C, et al. Implementation of robotic
rectal cancer surgery: a cross-sectional nationwide study.
Surg Endosc. 2023;37:912-20.

25

26.

27.

28.

29.

30.

31.

. Grupa VEM, Kroon HM, Ozmen I, Bedrikovetski S, Dudi-
Venkata NN, Hunter RA, et al. Current practice in Australia
and New Zealand for defunctioning ileostomy after rectal
cancer surgery with anastomosis: analysis of the Binational
Colorectal Cancer Audit. Colorectal Dis. 2021;23:1421-33.
Cross AJ, Kornfilt P, Lidin J, Buchwald P, Frizelle FA, Eglinton
TW. Surgical outcomes following colorectal cancer
resections in patients aged 80 years and over: results from
the Australia and New Zealand Binational Colorectal Cancer
Audit. Colorectal Dis. 2021;23:814-22.

Dixon LK, Dimagli A, Di Tommaso E, Sinha S, Fudulu DP,
Sandhu M, et al. Females have an increased risk of short-
term mortality after cardiac surgery compared to males:
insights from a national database. ] Card Surg. 2022;37:3507-
19.

Forbes TL, Lawlor DK, Derose G, Harris KA. National audit of
the recent utilization of endovascular abdominal aortic
aneurysm repair in Canada: 2003 to 2004. ] Vasc Surg.
2005;42:410-4.

Elfstrom J, Stubberdd A, Troeng T. Patients not included in
medical audit have a worse outcome than those included.
Int ] Qual Health Care. 1996;8:153-7.

De La Plaza Llamas R, Ramia JM. Postoperative
complications in gastrointestinal surgery: a «<hidden» basic
quality indicator. World J Gastroenterol. 2019;25:2833-8.

De la Plaza Llamas R, Ramia JM. Cost of postoperative
complications: how to avoid calculation errors. World ]
Gastroenterol. 2020;26:2682-90.



	Assessment of postoperative morbidity in Spanish hospitals: Results from a national survey
	Introduction
	Methods
	Study design
	Participants
	Settings
	Variables
	Bias
	Statistical methods

	Results
	Participants
	Answers to the main survey questions
	Data sources used to assess postoperative complications
	Postoperative complication classification system
	Statistical relationships

	Discussion
	Conclusion
	Authors contributions
	Funding
	Conflicts of interest
	Acknowledgments
	References


