
Abstract—Quality of health care services and patient safety 
has become a matter of interest to healthcare professionals, 
researchers and governments all over the world. The aim of 
this paper is to show the implementation of the risk-based 
integrated management for safety and quality at the National 
Center for Minimal Access Surgery in Havana, Cuba. Based 
on the structure, responsibilities and documents established 
for the health care service quality, thorough studies on patient 
safety and the risk-based thinking led to the development of an 
integrated system. This approach shifts the quality and safety 
management from reactively assessment of complications and 
incidents to proactive evaluation of the potential risks. Report-
ing of errors, injuries and complications can play an important 
role in the continuous health service improvement and as 
learning opportunities, may avoid future harm to patients. 

Keywords— risk management, quality management, patient 
safety, healthcare services. 

I. INTRODUCTION  

Errors and injuries are common and often very serious in 
the delivery of health care. For this reason hospitals have 
created several offices and committees for managing service 
quality and patient safety. However, in many healthcare 
institutions these structures work independently without the 
understanding that safety is just one of the dimensions of 
the quality of health care, together with access, timeliness, 
efficacy, efficiency, appropriate measures and acceptability 
[1]. In the context of patient safety, errors are defined as a 
failure of a planned action to be completed as intended 
(error of execution) or the use of a wrong plan to achieve an 
aim (error of planning) [2]. Errors may manifest by doing 
the wrong thing (commission) or by failing to do the right 
thing (omission), at either the planning or execution phase 
[3]. To have a valid, reliable, and meaningful error rate an 
accurate data has to be compiled. However, in the best 
situations, the rate of reporting or identifying medical errors 
in the review of the records may not reflect the true rate. In 
fact, engaging health care professionals and staff about 
reporting errors, reducing risk and improving the safety and 
quality is a crucial but difficult task [4]. 

To manage all dimensions of the health care quality, a 
risk-based approach may be adopted, focused on identifying 
the underlying hazards in the health care service that lead to 
risky situations and finally to errors and injuries [2]. Off 
course, the appreciation of risks has to be based on the 
available data about the occurrence and consequences of 
errors and injuries. Reports about injuries and errors are one 
of the sources of risk identification. Other potential sources 
of risk identification include the published literature [5], 
medical device recalls, consulting experts and patient safety 
research [6]. 

The World Alliance for Patient Safety [7] offers a defini-
tion of safety risk management for health care services, as 
activities or measures taken by an individual or a health care 
organization to prevent, remedy or mitigate the occurrence 
or reoccurrence of a real or potential patient safety event. 
Patient safety is the reduction of risk for needless harm 
associated to healthcare at an acceptable minimum. An 
acceptable minimum refers to the collective notions of giv-
en current knowledge, available resources and the context in 
which care was delivered weighed against the risk of non-
treatment or other treatment. 

Considering the drawbacks of having the quality man-
agement and patient safety functions in separated structures, 
the aim of this work is to show the implementation of the 
risk-based integrated management for patient safety and 
quality (IMS-SQ) at the National Center for Minimal 
Access Surgery in Havana, Cuba. The application of the 
IMS-SQ in biliary lithiasis surgery is demonstrated. 

II. MATERIALS AND METHODS 

The methodology for the implementation of the risk-
based integrated management system for safety and quality 
includes five stages (Fig. 1) following the Plan-Do-Check-
Act cycle. UNE 179003:2013 [8] and ISO 9001:2015 stan-
dards are employed as the current normative basis [9]. 

In the case studied, the organization at first implemented 
a quality management system and on this basis, an integral 
system for service quality and patient safety management is 
developed. In the first stage, “Leadership and commitment”, 
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the higher echelons identify and assess the risk management 
to be relevant to a health care organization and makes it 
known the benefits of the IMS-SQ, decides its implementa-
tion and designates the project team.  

 
Fig. 1 Integrated management system implementation project. 

In the “Designing Stage”, medical care activities are ana-
lyzed identifying and assessing risk through analysis and 
clinical interpretation. Then the next step is the reduction 
and elimination of the risk incorporating these activities in 
the already implemented QMS. For monitoring, review and 
improvement, the quality management tools are employed. 

Data and qualitative information were collected from 
hospital records and documentation establishes in the QMS. 

III. RESULTS 

The National Center for Minimal Access Surgery 
(CNCMA) - a spanish acronym- is the reference institution 
in Cuba for minimally invasive medical procedures. In the 
Center an ISO 9001 quality management systems (QMS) 
are implemented, consisting of four strategic processes, 
three key processes and two support processes, as shown in 
the Fig. 2. The healthcare process includes all the activities 
(Fig. 3) needed to satisfy the needs and expectations of the 
patients and their relatives. 

In the Evaluation and Improvement process, the QMS in-
corporates several Committees which look after different 
aspects of hospital quality and patient safety, such as medi-
cal ethics, healthcare service, surgical activities, hospital 
mortality, prevention and control of infectious diseases, 
pharmaco-therapeutic practices and transfusion medicine. 

Based on the structure, responsibilities and documents 
established for the health care service quality, thorough 
studies on patient safety and the risk-based thinking devel-
ops an integrated system. The IMS-SQ is based on preven-
tion of risks on each subprocess involved in the medical 
care. 

In general, surgical complications can be divided into 
preoperative, intraoperative and postoperative. The last two 
obviously occur while the patients are still in the hospital.  

Preoperative risk factors in elective laparoscopic surgery 
are recognized prior to surgery in order to reduce complica-
tions and individualized treatment is implemented as soon 
as possible. However, some risk factors such as age, pre-
vious abdominal surgery and co-morbidities can obviously 
not be changed before surgery [5]. Regarding the patient’s 
age, several factors, such as history of hypertension, pulmo-
nary, neurologic and coronary artery diseases, can increase 
the odds of developing any postoperative adverse events in 
these patients. Other patient factors, such as obesity, anemia 
and general nutritional state can be dealt with before sur-
gery.  

Preoperative factors also include the adequate identifica-
tion of the patient, experience of the surgeon and the num-
ber of surgical cases involved in the work load. These fac-
tors are prevented by means of organizational measures 
taken as part of the hospital management system. 

In the protocols established for each medical procedure, 
quality indicators are measured including safety issues. 
Specifically, in the standard operational procedure (SOP) 
for biliary lithiasis, various process quality indicators are 
established to assure that the preoperative care adhered to 
the established protocols.  

In the prevention of intraoperative complications, the la-
paroscopic technique and the medical devices chosen have a 
great influence and are detailed in the SOP. The anesthetic 
procedures and surgical preparation are also documented 
and controlled, including the prevention of acute venous 
thromboembolism, antibiotic prophylaxis in all surgical 
patients and sterile procedures while placing central intra-
venous catheters.  

Examples of the safety related indicators in surgery for 
biliary lithiasis are the following: 
• Surgical accidents. 
• Injuries of the main biliary system. 
• Index of conversion to open surgery. 
• Morbidity associated to endoscopic retrograde cholan-

giopancreatography with endoscopic sphincterotomy 
(ERPC-ES). 

• Mortality associated to ERPC-ES. 
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struments, gauzes, needles, etc. by the nurse is obligatory 
after each intervention before the patients leave the surgery 
room. All these activities are recorded and are strictly su-
pervised.  

In the CNCMA, not only the medical care process is in-
volved in the risk management of patient safety, but also the 
research and postgraduate training process develops projects 
to predict morbidity and mortality of various surgeries, 
including for biliary lithiasis surgery, based on the predic-
tive risk factors. Support processes related to maintenance 
and metrological assurance of medical devices, hospital 
cleaning and the diet are also involved in patient safety. 

The survey of patient satisfaction includes safety issues 
and allows the perception of patients and their relatives 
about the medical service provided. Every patient complaint 
is informed to the corresponding service. Those related to   
satisfy the medical needs and comfort of patients and their 
relatives are analyzed by the board of directors and due 
action is taken. 

Indicators reported in 2015 show a hospital mortality of 
0.6%, a rate of infection of all surgical wounds of 0.9% and 
an urgent reoperations ratio of 0.5%. These quality out-
comes are a result of the work done by all staff at the hos-
pital in the framework of the risk-based integrated manage-
ment for patient safety and quality. 

IV. DISCUSSION 

Laparoscopic cholecystectomy remains the treatment of 
choice for symptomatic cholelithiasis, partially because of 
the shorter recovery period, decreased postoperative dis-
comfort, improved cosmetic results and fewer complica-
tions compared to open surgery. However, approximately 
5% of laparoscopic cases are converted to an open proce-
dure secondary to difficulty in visualizing the anatomy or a 
complication. Even so, the risk management is necessary to 
improve the quality of the provided medical care, which 
includes the patient safety. Complications such as infection, 
bleeding, bile leakage, injury to the bile duct, injury to the 
intestine, bowel and blood vessels, deep vein thrombosis, 
risks of the general anaesthesia and the appearance of the 
post-cholecystectomy syndrome are recorded. International 
data suggest that the rate of trocar related complications is 
less than 3% [10]. 

A risk-based approach shifts the quality and safety man-
agement from response to the assessment of complications 
and incidents to proactive evaluation of the potential risks. 
This approach has the added value of involving frontline 
staff in this process [11], and also its positive connotation, 
due to the recording of measures taken to reduce or elimi-
nate risks which results in enhanced safety. Health care staff 

is encouraged to actively seek out potential risks, even 
though they might not have led yet to an error or injury. The 
risks are then communicated and eliminated whenever poss-
ible. The accurate identification and recording of errors, 
injuries and complications can reflect an institution´s patient 
safety and quality record, and also they play an important 
role in continuous health service improvement because 
identified errors are learning opportunities that allow pre-
vention of future harm to patients. 

V. CONCLUSIONS 

The integrated management system for safety and quality 
results in better performance of the National Center for 
Minimal Access Surgery and more efficient use of organiza-
tional resources, based on risk management approach. 
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