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ABSTRACT

Aim: Analysis of the use of ophthalmic instruments during surgical procedures in order to propose a material management method.
Method: Mixed method study, sequential exploratory design, performed from January to June 2015, at a university hospital in
southern Brazil. First, a qualitative approach was held from brainstorming and field observation. Themes were grouped into thematic
categories. By connection, the quantitative stage happened through matrix arrangement and linear programming, culminating in the
instrument management proposal.

Results: Given categories - instruments reorganization according to the time of the surgical procedure and the need surgical
instruments for in each procedure - quided the definition of existing restrictions and application of mathematical models. There was
an average reduction of 13.10% in the number of surgical instruments per tray and an increase of 17.88% in surgical production.
Final considerations: This proposal allowed the rationalization and optimization of ophthalmic instruments, favoring sustainability
of the organization.

Keywords: Sterilization. Quality management. Materials management, hospital.

RESUMO

Objetivo: Analisar o uso de instrumentais oftalmoldgicos durante os procedimentos cirtirgicos e propor um método de gerenciamento
de materiais.

Método: Estudo de método misto, exploratdrio sequencial, realizado entre janeiro e junho de 2015, em hospital universitdrio no
sul do Brasil. Primeiramente, fez-se uma abordagem qualitativa a partir de brainstorming e observacdo de campo. Os temas foram
agrupados em categorias tematicas. Por conexdo, a etapa quantitativa aconteceu por arranjos de matrizes e programagdo linear,
culminando & proposta de gerenciamento de instrumentais.

Resultados: As categorias - reorganizacdo do instrumental conforme tempo do procedimento cirtirgico e necessidade de pecas para
cada procedimento - orientaram a definicdo das restrigdes existentes e aplicagdo dos modelos matematicos. Verificou-se uma reducdo
média de 13,10% no nimero de pecas por bandejas e aumento de 17,88% da producdo cirdrgica.

Consideragdes finais: Esta proposta permitiu a racionalizacdo e otimizagdo de instrumentais oftalmoldgicos, favorecendo a
sustentabilidade da organizacdo.

Palavras-chave: Esterilizacao. Gestdo da qualidade. Administragdo de materiais no hospital.

RESUMEN

Objetivo: Analizar el uso de instrumentos oftalmoldgicos durante los procedimientos quirdrgicos y proponer un método de gestién
de materiales.

Método: Estudio de método mixto, exploratorio secuencial, realizado entre enero y junio de 2015, en un hospital universitario en el
sur de Brasil. Primero, se realiz un enfoque cualitativo a partir de la reflexion y la observacion de campo. Los temas se agruparon en
categorias tematicas. Por conexidn, la etapa cuantitativa ocurrid por arreglos de matrices y programacién linear, culminando con la
propuesta de gestion de instrumentales.

Resultados: Las categorias - reorganizacion del instrumental conforme tiempo del procedimiento quirdrgico y necesidad de piezas
para cada procedimiento - orientaron la definicion de las restricciones existentes y aplicacién de los modelos matemdticos. Verificé una
reduccién media del 13,10% en el nimero de piezas por bandejas y aumento del 17,88% de la produccidn quirdrgica.
Consideraciones finales: Esta propuesta permitié la racionalizacién y optimizacion de instrumentos oftalmoldgicos, favoreciendo
la sostenibilidad de la organizacion.

Palabras clave: Esterilizacion. Gestion de a calidad. Administracion de materiales de hospital.
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HINTRODUCTION

The challenges of hospital institutions increase continu-
ously to improve the quality of services offered to society'-2.
In this context, the Central Sterile Services Department (CSSD)
is responsible for processing health materials and products,
contemplating actions that start immediately before and
after the direct assistance, which directly affects the safe
or unsafe care to the patient, an elementary dimension in
health quality®.

The management of institutional material and financial
resources is reason for studies and is a concern in institutions
that operate with the Single Health System (SHS) and have
also gained emphasis in the scientific literature®. Limited
budgets combined to the needs for assisting a population
with increasingly higher lifespan and the use of new tech-
nologies, in addition to the lack and/or deficiency of number
of beds and institutional structures drive the development
of strategies aiming at more efficient systems that will favor
care quality and safety®.

The search for practices that will assure the patient’s safety
has been increasingly discussed in national and international
debates in the different health areas. In Brazil, inefficient
health planning is one of the problems that compromise
quality and causes insecurity in care®. The lack and/or defi-
ciency of planning in health institutions tend to cause failures
in care quality and cause unnecessary and avoidable suffering
to patients, such as temporary or permanent limitations®.

One of the most complex cares in health institutions
concerns surgical procedures, and it is known that in this
care scope there are frequent adverse events that could
be avoided®. There are underreporting in most countries,
however, perioperative death rate ranges from 0.4% to 0.8%
and the rate of severe surgical complications reaches 17%in
developed countries®. It is also estimated that these rates
are even higherin developing countries, because there are
few studies evidencing such occurrences in these contexts®.

In a literature review by researchers from England it is
demonstrated that 1 out of each 20 surgical patients experi-
enced an undesirable and avoidable event during care, a fact
that reinforces the need to improve all processes involving
surgical care”. With regard to ophthalmic surgeries, among
the possible adverse events are visual deficiencies and loss of
vision, to, making feasibal an environment with effective and
stable communication is a way to minimize occurrences of
errors, making surgical processes safer®. Thus, the importance
of investing in planning and appropriate management of
materials used in ophthalmic surgeries is considered. Taking
into consideration the specificity, sensitivity and high cost
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of instruments required, factors that can directly impact
not just on the quality of care but on reduction of costs for
institutions, as well.

In face of the complexity of the surgical work, as well as
inputs involving it, it is known that the nurse, in this context,
plays essential role in the management, both of human
resources and physical and environment resources!”. This
complex task contemplates construction, organization, plan-
ning and systematization of processes that not only involve
the nursing work, but also interferes with surgical care®.

CSSD nurses, in their daily process management activities,
in order to ensure safety in sterilization of materials used
in surgeries — including ophthalmic ones — identified the
existence of room to improve and optimize the activities,
thus bringing better results to patients and to the institution.
With regard to this optimization, previous study demonstrates
that, on average, only 13 to 25% on trays'instruments are
actually used during surgical procedures‘,

The adoption of systems for control, prediction and
provision of efficient materials is essential to avoid failures
in the process that can pose risks to patients. In this con-
text, the nurse assumes essential role in the management
of these processes, fomenting the use of methodologies
and tools to diagnose, evaluate and solve difficulties in real
time, minimizing institutional costs and ensuring continu-
ation of the work with more safety, efficiency and efficacy
in surgical rooms®.

In face of the considerations presented that result in
the justification to perform studies that in fact present fea-
sible strategies for optimization of materials’management
processes, this work is intended to answer the following
research question: How to manage and optimize the use
of ophthalmic surgical instruments? Seeking answers to
this question, the present study aims at analyzing the use
of ophthalmic instruments during surgical procedures and
proposing a method for management of materials. —

B METHOD

Study designed by mixed method, with sequential
exploratory design™. For such, a first stage of qualitative
approach was organized based on brainstorming and field
observation-'?followed by quantitative stage, using matrix
arrangement methodology and linear programming*-',

In this research, data were equally treated, that is, weight
was not assigned to qualitative or quantitative data. However,
the procedure of connection of first stage data analysis and
second stage collection was respected to characterize the
research as mixed in sequential performance!’.
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The study was conducted in the CSSD of a Federal Univer-
sity Hospital in Rio Grande do Sul, Brazil. Ophthalmic surgery
specialty was defined as the object of the study due to the
high volume of procedures (3,248 procedures in 2015 and
3,424in 2016), the high amount of instruments in trays and
frequent occurrence of emergency requests for processing
these materials.

The team responsible for processing materials in CSSD
comprises 72 professionals, including nursing assistants (LPN),
nine registered nurses — RN (eight of them assistant and one
coordinator of the unit), in addition to one administrative
assistant. The sector provides 24/7 care.

All professionals working on a daily basis with ophthalmic
procedures were invited to participate, and were informed of
the study’s purposes, form of participation, risks and benefits.
The right to leave the study at any moment was guaranteed
to all, without any professional harm. It was made clear that
voluntary participation would not represent any financial ad-
vantage, and that all activities involved would be performed
during their shifts and adapted to the processes that they
usually executed.

With regard to possible benefits, they were instructed
on the possibilities of rationalization and optimization of
resources, as well as improvement of processes, with reflex
on the quality and safety of ophthalmic surgical procedures.
It was also explained that the results from the study, which
could be incorporated in their daily practice would be shared
with participants.

In the qualitative stage, the study’s first stage, brain-
storming was used focused on the group creativity and
capacity, in the shortest possible time. In this technique all
ideas are seen by all and none of them can be criticized or
rejected". The research coordinator act as moderator of the
groups, conducting the discussions and seeking consensus
to organize the proposals, as recommends the brainstorming
technique!”. In addition to the ideas stimulation technique,
field observation was later performed.

The group discussions guided by brainstorming occurred
during January to April 2015. In this stage, 10 pre-scheduled
meetings were held in CSSD, with the sector’s specialists
(surgeons and nursing surgical assistant), one registered
nurse and one licensed practical nurse (LPN) com, comprising
an average of 4-5 participants in each group. In this stage
eight surgeons, five nursing surgical assistant, three licensed
practical nurses and one registered nurse. Each meeting
lasted one hour on average, annotations were recorded
and later transcribed.

The researcher defined and organized the meetings in
an environment that would ensure privacy of participants.
Discussions were focused on the use of instruments grouped
according to their use in the surgical time, simulating the
sequence of use during the procedure. In group discussion
questioning and reflections on the use of each instrument
in the surgical trays occurred. These stages were intended to
identify the actual use of instruments and allocate them ra-
tionally in different trays according to the surgical procedure.

In the shift or day immediately after the group meeting,
review of instruments was made, organizing the new trays
and forwarding them for test in the procedure in the surgical
ward. At the surgery moment, field observation techniques
were used and immediately after the conclusion of each pro-
cedure, a new meeting of the group was held for discussion
and adaptation of the new trays'proposals. The changes made
were validated in this meeting of nursing surgical assistant,
surgeons and research team, and counted on the partici-
pation of the surgical ward leaders. Based on the feedbacks
provided by these professionals, eventual corrections and/
or reviews were made, generating new descriptions of the
process and guidance to CSSD and Surgical Ward work teams.

In this study, it was considered that the procedure in-
volving meeting/observation — discussion — adjustments
- new meeting — new adjustments, determined the stage
of data analysis itself of the study qualitative phase. That be-
cause, at each meeting pre-analysis was performed (survey
of central ideas from brainstorming and field observation);
exploration of material, treatment of results obtained and
interpretation (systematization in thematic categorization of
the meetings content), according to reference of thematic
content analysis technique®®,

Such information subsidized — by connection - the col-
lection and organization of the quantitative stage data, which
were summarized in electronic spreadsheet describing the
type of procedure, type and number of each instrument used,
obeying to matrix array. This whole stage was developed
with Production Engineering advice.

From that, the quantitative stage was started, developed
from May to June 2015. All procedures made in the period
were included in the sample. In this matrix, based on catego-
rization of the study qualitative stage data, procedures were
placed inlines and the indication of the need of instruments
were place in columns (for example, all instruments required
for a given procedure is shown with number“1”in line-col-
umn crossing). Then, Close Neighbor Algorithm (CNA)® was
applied to form groups to the mentioned matrix.
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In the initial matrix, CNA performed a first stage, which
is reordering of lines. In this new design of the matrix stage
two was performed, with reorganization of columns. Upon
conclusion of these two phases, agglomerations of inci-
dences in the main diagonal of the new matrix could be
identified", suggesting formation of trays, among other
conclusions.

This matrix array made possible the grouping of instru-
ments according to their demand by a given group of surger-
ies, with easy visualization of procedures that demanded the
same inputs, and therefore, culminating in the optimization
of management processes. Therefore, grouping of materials
(which may suggest composition of new trays) destined
to the execution of a given group of surgical procedures
were generated.

To complement information generated by CNA appli-
cation, linear programming was used for optimization of
the amount of trays against factors like demand for surgical
procedures and other practical restrictions (like cost for
composition of a new tray, for example).

For linear programming restrictions to the system were
considered as follows: (i) need to use one same tray for dif-
ferent procedures (availability of trays); (ii) time of processing
by CSSD; (iii) availability of professionals per week day and
shift, (iv) surgery time. As result, it was observed the need of
reorganization of the surgical scale used until then.

The study observed National Health Council Resolution
ne 466/12 and was registered in the institution’s Ethic and
Research Committee obtaining approval under opinion
number 2.183.123/2015.

B RESULTS

Quialitative information was grouped and emerged two
categories: instruments reorganization according to surgical
procedure time and need of pieces for each procedure. The
discussion in groups made possible the visualization of the
theme studied, questionings, reflection on the processes
developed in processing and use of ophthalmic surgical
materials, experiences in face of the researcher proposals
and those generated by the group, and the aspects involved
in the work organization.

From the information provided by the specialists, ratio-
nalization® and reallocation of instruments in different trays
occurred. With the new arrangement, average reduction of
13.10% in the number of pieces per tray was verified. In four
trays there was no reduction of instruments; in the others,
reduction percent ranged from 5.56% to 59.26%, which
showed clear possibility of rearrangement of materials in
other trays (Table 1).
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The application of matrix array method and linear
programming was made in 20 ophthalmic procedures in
order to assess surgeries’demands, materials required for
each procedure and their scheduling in the surgery work
schedule.

The review of the whole process of application of this
methodology made possible the adaptation of purchase
planning and investment in instruments to meet surgical
demand with safety. The reorganization of trays resulted
in reduction in institutional costs due to the reduction in
the number of instruments to be acquired. Such economy
was estimated in R$ 420,000 (approximately US 133,000
according to quotation of the period when the study
was performed).

With the use of CNA, the interaction of trays and proce-
dures could be verified, through sequential ordering of lines
and columns. The array drawing (marked areas) identified
the need of one same tray for different procedures (Figure 1).

The ophthalmic surgical schedule, characterized by re-
duced times for procedures execution and high number of
procedures, used to cause inconveniences involving delays
due to lack of material, cancellations and risks of surgeries.
With the identification of opportunities to improve, the
maximum number of possible surgeries was calculated
considering four restrictions (R): availability of trays, pro-
cessing time, availability of professionals, and surgery time.
Chart 1 shows the example of this calculation using linear
programming. In this case, Monday was selected as the
day of the week, morning shift, and the four restrictions
previously described. Based on the result of the number of
procedures that could be performed, the surgical schedule
was reorganized.

In addition to benefits resulting from indicators of re-
duction in the amount of instruments belonging to oph-
thalmic surgery trays and restrictions, it was also observed
increase in surgical production. This increase was possible
through the removal of extra instruments from the trays
and later creation of new sets. The availability of identical
trays, without new investments, made possible immediate
scheduling of higher number of surgeries. According to
institutional data on surgical production referring to the
amount of ophthalmic procedures performed annually,
17.88% increase was observed against production before
rationalization. This analysis was generated from the use of
information associated to the types of surgical procedures,
used in the study’s qualitative stage.

* Rationalization is understood as a rational way of organizing materials aiming at productivity, efficiency and
efficacy to achieve the desired results.
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Surgery

Tray

— |Photocoagulation

— [Posterior vitrectomy

— |Conjunctival transplant

— |Limbal transplant

— |Corneal suture

— |Retinopexy

— |Orbital wall reconstruction
— |Facetomy

Basic ophmalogic tray

—_
Ju—
—_

Peribulbar block tray

—

Cannula box

Bipolar cutery pencil

—

Facectomy tray

— |Conjuntival tumor excision

— |Trabeculectomy
— |Strabismus

—_ = =

— |Subconjunctival infiltration

— [Blepharoplasty
— |Lamellar corneal transplant

— |Dacryocystorhinostomy

— |Enucleation
— |Lacrimal outflow analysis

— [Phacoemulsification
— [Intravitreal injection

— |Conjuntivochalasis
— |Palpebral ptosis

— |Chamber wash
— |Corneal transplant

— |Pterygium excision

— |Tarsorrhaphy
— |Chalasis

— |Entropion
— |Ectropion

—_ —
—_ —
—_ —
—_—

—_ —
—_—

—_—_— = = =
—_ e = e
—_

—_— = = =

Barraquer blepharostat

Pterygium tray 1
Cotton tabs 1
Ophtalmo plastic tray 1
Bipolar cautery pencil thick tip
Palpebral ptosis needle tray
Sleeve pneumatic 1
Retinopexy tray 1 1
Battery cautery pen 1
Trepan box 11
Corneal transplant recipiente tray 11

Acess transplant box

Corneal transplant donor tray

—_—f—_— = =
—

—
—_ — =
—

—

—_

—_—f——_— = =

Figure 1 - Application of matrix arrays method in ophthalmic instrument trays per surgical procedure. RS, Brazil, 2015

Source: Research data, 2015.
(aptions: bdj.: tray; tx.: transplant; cx.: box.

B DISCUSSION

Brainstorming-guided groups as participative research
strategy made possible sharing of responsibilities with regard
to the choice of instruments and optimization of their use in
the listed procedures, and led to review and redistribution
of trays. During the study, by implementing the agreed
upon interventions with all those involved, it was possible to
observe shared discussions and approximation of ophthal-
mology and CSSD teams. As a result, the acknowledgement
and commitment with the best organization of instruments
in trays were confirmed, which reduced the stock of instru-
ments not used in trays during a procedure.

Most studies found make instrument analysis consider-
ing the need of one single type of procedure, which favors
reduction in the number of pieces in trays, particularly when
they are shared across procedures, which justifies the high
numbers of reductions reported by these authors!%'7-19),

The literature on re-assessment of instruments in trays
is mostly exclusively based on the observation of their use

Rev Gatcha Enferm. 2020;41:220190111

in a surgery sample and field observation%8-29 however,
in one study"® more similar to the present one, where a
multidisciplinary group of specialists was formed to analyze
pediatric surgery trays, average reduction of 27.8% was re-
ported. This study corroborates our findins and the relevance
of this multiprofessional discussion.

Reduction in the amount of instruments in ophthalmic
surgery trays led to re-assessment of investments and im-
provement in safety to the surgical patient, ensuring avail-
ability of instruments at the right time for each procedure.
Moreover, rationalization of the number of instruments per
tray can have substantial impact on their processing costs
with reduction in the stock of materials not used and those
that need continuous processing'®”29, Assessment of pro-
cesses isanimportant tool to reduce costs in health services,
where inefficient surgical routine can compromise safety of
care and generate waste!'>2,

In financial terms, it can be noticed that the re-assessment
of the amount of pieces belonging to trays and surgical
feasibility with application of linear programming made



Management of ophthalmic surgical instruments and processes optimization: mixed method study Il

Restriction

Amount available (units)

Amount used (units)

RESTRICTION 1: | - Ophthalmic/Block Basic

AVAILABILITY OF
TRAYS d. Vitrectomy tray

a. Cannula box 3 3
b. Strabismus tray 1 1
17 6
2 2
e. Small plastic tray 2 2
f. Large plastic tray 2 1

Restriction Time to process (min) Time available (min) Time used (min)
RESTRICTION 2:
PROCESSING TIME 180 720 600
Restriction Physicians Time available (min) Time used (min)
RESTRICTION 3: A 360 240
AVAILABILITY OF
PROFESSIONALS B 180 180
Restriction Procedure Time (min) Amount of procedures
a. Strabismus 60 1
b. Posterior vitrectomy 90 2
RESTRICTION 4: )
SURGERYTIME | © Palpebral ptosis 60 2
d. Blepharoplasty 60 1
e. Suture 60

Total of procedures that can be performed considering restrictions

Chart 1 - Example of calculation using linear programming for scheduling of ophthalmic surgeries on Monday morning

- RS, Brazil, May/June 2015.

Source: Research data, 2015.

possible to review orders of purchase for new trays. Such
action responded for an expressive economy in the purchase
of instrument when compared to the list prepared before
this management. This result, replicating in large scale for
other specialties and procedures, can represent an important
economy in planning of hospital materials'replacement.
The findings involving rationalization in the use of ma-
terials, cost reduction and increase of surgical procedures
converge with the results of other study that assessed the
efficiency in the use of the surgery room to reduce costs®.

B FINAL CONSIDERATIONS

With this study, a model for management of instruments
could be developed that assesses existing restrictions, per-
forms required adaptations and optimization of the use of

instruments. It is understood that such changes can con-
tribute to reduce risks, minimizing the insecurity inherentin
a surgical procedure, in addition to contributing to organiza-
tional sustainability by means of rationalization of resources.

In addition to these benefits, the use of this proposal,
adopting mixed methods approach where in the qualita-
tive stage promoted a multi-professional and inter-sector
discussion, drove the engagement of all in the creation of
changes and improvement of work processes. Qualitative
information guided the definition of existing restrictions and
application of mathematic models that resulted in reduction
of the number of instruments in trays. The model proposed
should be assessed as to its relevance in other locations and
surgical specialties.

The exclusive use for ophthalmology and the fact that it
was performed in one single institution, a teaching institution,
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can be understood as limitations to this study. Despite these
limitations, which don't allow generalization of its results,
we understand that the study is innovative and relevant in
the current scenario of health systems, bringing important
contribution to the review of processes, impacting on insti-
tutions'sustainability. Itis also understood that, based on the
proposed management, improvements can be identified in
the process of planning surgery schedule.
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