Management of acute compartment syndrome: case report
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ABSTRACT: Introduction: Acute compartment syndrome (ACS) is defined as any increase in interstitial pressure within the bony-fascial compartment and
consists of an adverse event in the intraoperative period, resulting from surgical positioning. Objective: To report a case of fasciotomy in the lower limbs
after ACS. Method: Case report registered in a large public teaching hospital, with a highly complex care profile. Results: Patient underwent videolapa-
roscopic surgery to remove endometriosis, having remained in the gynecological position for 9 hours, developing ACS in the immediate postoperative
period (IPO). The patient underwent decompressive fasciotomy to treat ACS in the second postoperative period, and nine other surgical approaches to
continue treatment. She remained hospitalized for 45 days. Conclusion: The training of nursing professionals, knowledge about surgical patient safety
and teamwork throughout the anesthetic-surgical procedure are essential for reducing adverse events and quickly identifying and treating complications.
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RESUMO: Introducio: A sindrome compartimental aguda (SCA) é definida como qualquer elevagio na pressio intersticial dentro do compartimento 6sseo-fascial, e
consiste em um evento adverso no periodo intraoperatério, decorrente do posicionamento cirtirgico. Objetivo: Relatar um caso de fasciotomia em membros inferio-
res ap6s SCA. Método: Relato de caso registrado em um hospital escola publico de grande porte, com perfil assistencial de alta complexidade. Resultados: Paciente
submetida a cirurgia videolaparoscopica para remogao de endometriose, tendo permanecido 9 horas em posigao ginecologica, desenvolvendo SCA, no pés-operaté-
rio imediato (POI). A paciente foi submetida a fasciotomia descompressiva, para o tratamento da SCA no segundo pés-operatério (PO), e outras nove reabordagens
cirdrgicas, para a continuidade do tratamento. Ela permaneceu hospitalizada por 45 dias. Conclusdo: O treinamento dos profissionais de Enfermagem, o conhe-
cimento acerca da seguranga do paciente cirtrgico e o trabalho em equipe durante todo o procedimento anestésico-cirtirgico sdo essenciais para a diminuigao dos
eventos adversos e a rapida identificacio e tratamento de complicagdes.

Palavras-chave: Assisténcia perioperatéria. Fasciotomia. Posicionamento do paciente. Desbridamento. Enfermagem.

RESUMEN: Introduccion: El sindrome compartimental agudo (SCA) se define como cualquier aumento de la presion intersticial dentro del compartimiento
6seo-fascial y consiste en un evento adverso en el periodo intraoperatorio, resultante de la posicion quirurgica. Objetivo: Reportar un caso de fasciotomia en
los miembros inferiores después de un SCA. Método: Informe de caso registrado en un gran hospital ptblico de ensefianza, con un perfil de atencién de alta
complejidad. Resultados: La paciente se someti a una cirugia videolaparoscopica para extirpar la endometriosis, permaneciendo en posicién ginecologica
durante 9 horas, desarrollando SCA en el perfodo postoperatorio inmediato (POI). La paciente se sometié a una fasciotomia descompresiva para tratar el
SCA en el segundo periodo postoperatorio, y a otros nueve abordajes quirtirgicos para continuar el tratamiento. Permanecio hospitalizada durante 45 dias.
Conclusion: La formacion de profesionales de enfermeria, el conocimiento sobre la seguridad del paciente quirtirgico y el trabajo en equipo durante todo el
procedimiento anestésico-quirtirgico son esenciales para reducir los eventos adversos y para identificar y tratar rapidamente las complicaciones.

Palabras clave: Atencion perioperativa. Fasciotomia. Posicionamiento del paciente. Desbridamiento. Enfermerfa.

Universidade de S&o Paulo - Sao Paulo (SP), Brazil.

?Centro Universitario Faculdade de Medicina do ABC - Santo André (SP), Brazil.
*Hospital Sirio-Libanés - Sdo Paulo (SP), Brazil.

“Hospital do Cancer Padre Anchieta — Sdo Bernardo do Campo (SP), Brazil.
SHospital A.C. Camargo Cancer Center — So Paulo (SP), Brazil.

Corresponding author: sabrinamazote@gmail.com

Received: 01/03/2024 — Approved: 05/10/2024
https://doi.org/10.5327/21414-4425202429973

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 license.

|1
REV. SOBECC, SAO PAULO. 2024;29:E2429973



https://orcid.org/0000-0001-6091-3133
https://orcid.org/0000-0003-3002-9448
https://orcid.org/0009-0003-3602-6747
https://orcid.org/0000-0003-2707-9209
https://orcid.org/0009-0003-7993-6441
mailto:sabrinamazote@gmail.com
https://doi.org/10.5327/Z1414-4425202429973
http://creativecommons.org/licenses/by/4.0/

Lopes SG, Ichikawa CRF, Mazote SD, Silva LL, Reis SS

INTRODUCTION

Acute compartment syndrome (ACS) is defined as any increase
in interstitial pressure within the bone-fascial compartment’.
It affects 3.1 per 100 thousand inhabitants” and occurs because
of different causes, the most common being traumatic injury,
corresponding to 70% of cases’. Its risk factors include male
sex, age under 30 years, well-developed muscles due to physi-
cal activities and fracture of the proximal tibia or diaphyseal'*.

The diagnosis of ACS is based on clinical examination and
confirmed by measuring intracompartmental pressure (ICP).
ACS is characterized by an absolute ICP above 30 mmHg* or
a difference of less than 30-40 mmHg between diastolic blood
pressure and ICP, indicating impaired blood flow to the tissues’.
Itis considered a diagnostic and therapeutic emergency, given
the risk of numerous complications, such as infection, nerve
damage, delayed fracture healing and non-union of fractures"*.

Hypertension in the muscle compartment impairs local
microcirculation, leading to cellular anoxia and increased capil-
lary permeability, giving rise to local edema’. This process takes
place in a compartment surrounded by rigid structures, which do
not expand, resulting in insufficient tissue perfusion and anoxia
of the nerves and muscles that make up the compartment.

ACS occurs as a result of an increase in the volume of
compartmental fluid or a decrease in compartmental space.
If left untreated, a positive feedback loop occurs, with con-
tinued cellular swelling and interstitial edema, resulting in
further elevations in ICP°. When it develops after surgical
procedures, ACS is considered a complication that will result
in unforeseen events for both the patient and the institution,
one of which is prolonged hospitalization®.

Fasciotomy is the gold standard treatment for ACS. It con-
sists in a surgical procedure in which the muscle fascia is cut
to relieve pressure and treat circulatory loss, preventing tis-
sue necrosis. However, if performed late, it can evolve into a
local or systemic inflammatory response, disseminated intra-
vascular coagulation and multiorgan failure, resulting from
the release of large quantities of muscle necrosis products
into the bloodstream’.

As this is an infrequent diagnosis and given the impor-
tance of preventing surgical complications, it is essential in
perioperative nursing care that studies on adverse events
(AE) in surgical centers (SC) are reported, discussed and
disseminated in our area. Only through the dissemination
of knowledge about the management of ACS cases, with a
deeper understanding of its causes and consequences and
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the identification of signs and symptoms, can the necessary
care aimed at surgical patients be proposed.

0BJECTIVE

To report a case of fasciotomy in the lower limbs (LL) after ACS.

METHOD

This is a case report that occurred in a large public teach-
ing hospital, with a highly complex care profile, which has
306 beds and 11 operating rooms, and which performs, on
average, 800 surgical procedures per month. This study
was organized in accordance with the recommendations of
the Revised Standards for Quality Improvement Reporting
Excellence (SQUIRE) guidelines, from the Equator Network.

Data collection from medical records was carried out using
an instrument proposed by the authors, containing: age, mar-
ital status, profession, weight, height, body mass index (BMI),
comorbidities, family history, type of surgical procedure per-
formed, anesthesia used, intraoperative positioning, surgical
procedure time, length of hospital stay in days. For the inter-
view, a script was created in order to learn about the patient’s
history and confirm the data collected in the medical record.

The photographic records were taken with an iPhone10°®,
after registered authorization to disseminate the images for
the purpose of teaching and research, signed by the patient.
To this end, an informed consent form was signed.

The project was submitted to the Research Ethics
Committee (CEP) of the Faculdade de Medicina do ABC
(FMABC), in compliance with Resolution No. 466/12, of
Brazil’s National Health Council®, and was approved, accord-
ing to Approval No. 4.440.115

CASE DESCRIPTION

Female patient, 35 years old, 72 kg, white, married, born in
S4o Paulo, administrative assistant, former smoker (12 years),
who was admitted for elective surgery, via laparoscopy, for the
treatment of deep infiltrative endometriosis, with the objec-
tive of performing the excision of endometriosis foci in the
posterior compartment of the uterus, by videolaparoscopy
and rectosigmoidectomy, with mechanical end-to-end col-
orectal anastomosis. Upon admission to the SC, a protocol
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was applied to prevent venous thromboembolism, identifying
low risk, not adhered to prophylaxis by the medical team, as
it did not meet the score for the use of prophylactic enoxa-
parin sodium. She underwent general anesthesia combined
with epidural block and indwelling bladder catheterization.
She was positioned in a gynecological position with home-
made cushions like sheets and pyramidal foam on the head,
upper limbs (UL), LL, abdomen and chest. The procedure
lasted approximately 9 hours. No evaluation or change in
positioning was recorded, nor were any changes or compli-
cations during the anesthetic-surgical procedure.

After the anesthetic-surgical procedure, the patient was
taken to the postanesthesia care unit (PACU), where she
remained for 3 hours, presenting the first reports of pain
complaints in LL, with intensity 10, according to a numeri-
cal scale, already in the first hour of PACU.

In the immediate postoperative period (IPO), in the hos-
pitalization unit, she reported pain level 10, being medicated
for pain but without improvement. The physical examina-
tion, carried out by the inpatient unit nurse, revealed pallor,
sweating, impaired capillary refilling, edema and calf stiff-
ness, in addition to a progressive increase in pain.

The nurse identified the possibility of an ACS and made
telephone contact with the surgery team to share the phys-
ical examination and the suggestion to refer the patient to
the imaging diagnostic service. After agreement from the
surgical team, the patient underwent Doppler ultrasound
of LL, which confirmed bilateral ACS.

After 21 hours of IPO, the patient underwent decompressive
fasciotomy (DF) on her calves, with double incisions to release
the four compartments. An enlarged incision was made in the
skin, covering the subcutaneous tissue up to the muscle fascia,
in its entirety, including all compartments that were involved,
with the purpose of relieving compressed tissues and increasing
muscle volume capacity, immediately reducing intracompart-
mental pressure and reestablishing adequate blood circulation.

The nurse who identified the ACS, as well as the stoma nurse,
monitored the patient’s dressings weekly, throughout the entire
hospitalization period (45 days) and sequentially in the outpa-
tient clinic of the service in question, totaling 15 months of
postoperative (PO) treatment in the service’s outpatient clinic.

RESULTS

The patient was hospitalized for elective laparoscopic sur-
gery to treat deep infiltrative endometriosis. Endometriosis

is a chronic inflammatory gynecological condition, often
painful, characterized by the presence of tissue similar to
the uterine lining (endometrium) outside the uterus, occur-
ring mainly in the: pelvic peritoneum, rectovaginal septum,
ovary, uterosacral ligament, rectum or colon”. Ectopic tis-
sue can form lesions in these areas, causing chronic pain and
other debilitating symptoms. Endometriosis has broad and
widespread repercussions on women’s health, which may
have physical and/or mental consequences’.

Diagnosis of acute compartment syndrome

ACS is characterized by an increase in pressure in this com-
partment, reducing capillary perfusion to below the basic
level for tissue effectiveness, leading to microcirculation
obstruction. Muscle fascia is inelastic; therefore, it makes it
difficult to dissipate this increased pressure within the mus-
cle compartment. If there is a delay in diagnosing and per-
forming DF, ischemia generated by vessel obstruction may
lead to permanent neuromuscular deficit”.

Treatment of acute compartment syndrome

The patient was again referred to the SC (7 hours after ACS
diagnosis) and underwent bilateral DF, with double incisions,
to release the four compartments, as shown in Figure 1.

Sequential dressing changes after DF were performed in
the SC and sometimes required other associated procedures.

A second DF was necessary, two days after the first, due to
the evolution of the wound, with secretion draining. Despite
reporting improvement in pain in one of the limbs, the patient
remained with paresthesia and a feeling of heaviness in both
limbs. Figure 2 shows the appearance of the lesion with the
presence of sloughing after the second DE

Four days after the second DF, the patient underwent
DF enlargement, developing pain and edema in the lower
limbs. Despite the improvement in dorsiflexion movement
in the right foot and recovery of sensitivity in the left lower
limb (LLL), she showed difficulty in dorsiflexion, decreased
strength and lack of sensitivity. She was again referred to the
SC, on the sixth and eighth day PO, for new expansions of
the DF, associated with debridement of necrotizing fasciitis.
On the 12th day PO, another surgical approach was neces-
sary, performing lateral and medial DE In LLL, the incision
was enlarged to 30 cm, in the right lower limb (RLL), approx-
imately 15 cm, with the implantation of an epidural catheter
at the L3-L4 level, to relieve pain. After 14 days PO, surgical
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Figure 1. Bilateral decompressive fasciotomy.

Figure 2. Sloughing after the second debridement procedure.
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debridement was performed, with approximation dressing
and placement of a Penrose drain in RLL and vacuum dress-
ing in LLL, as shown in Figure 3.

Vacuum dressing changes were carried out on the 20th
and 26th days PO of DF, and on the last change, the surgi-
cal wound was also sutured in the RLL, obtaining significant
improvement of the lesions, after debridement and dressing
changes (Figure 4).

On the 33rd PO day of DF, partial closure of the medial
LLL wound was performed, with elastic suture of the lateral
wound. The last procedure was performed on the 40th PO
day, with debridement of the lesion, creation of an elastic
suture and primary closure of the wound on the left leg. Figure
5 demonstrates the closure performed on the LLL wound.

The patient was discharged from hospital after 45 days of
treatment, with continuing outpatient treatment.

DISCUSSION

The global challenge, launched by the World Alliance for
Patient Safety, of the World Health Organization (WHO),
between 2007 and 2008, determined the basis for beginning
to discuss safety in surgery''"’. The Brazilian Ministry of
Health launched the “Safe Surgery Saves Lives” campaign,
which aimed to encourage managers of hospital institu-
tions, as well as health professionals, to mobilize efforts to
create standards of surgical practices that promote safety in
surgery''. The concept of “safe surgery” involves measures
adopted to reduce the risk of AE, which can occur before,
during and after operations''.

The WHO defines AE as any incident that results in harm
to the patient'. The WHO assumes that 230 million surger-
ies are performed worldwide per year, with the occurrence
of 7 million AEs — with 1 million patients dying'. It is esti-
mated that there is potential for avoidance in half of the
cases, in which surgery leads to injury — data that encour-
ages the need to adopt systematic practices for safe patient
care in the perioperative period".

ACS is one of the preventable complications, through the
implementation of protocols established for patient safety,
improving assessment, as well as total care, according to the
needs of each patient, guiding planning and promoting care™.

In Brazil, research carried out on surgical AE reinforces
the need to evaluate indicators of surgical care. The study
revealed that 26.2% of patients suffered more than one AE
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during hospitalization and suggests that managers, surgeons
and nursing team professionals evaluate the care process with
the aim of proposing continuous improvement measures,
given the avoidability of surgical AE".

This understanding allows us to affirm that ACS — and
many other AE — can be avoided when the available tools
are applied appropriately. Adequate care management, car-
ried out by nurses and the team in the operating room, com-
bined with effective communication between surgeons, anes-
thetists and the nursing team, can minimize the risks of AE,
including those related to patient positioning''°.

Providing surgical positioning to minimize possible com-
plications is the responsibility of the surgical team. Being
considered nursing care, it must be directed to each patient,
respecting their physiology and ensuring body alignment'>".

Safe and comfortable positioning is a priority in surgery;
therefore, ensuring that each operating room team member is
aware of the scope of potential positioning issues will prevent

Figure 3. Surgical wound with vacuum dressing — left lower limb.

AE. Regarding adequate patient positioning, the Association
of Perioperative Registered Nurses (AORN) recommends
planning the surgical position, evaluating risks, needs and
requirements, in addition to determining the regular inter-
vals at which the patient’s position should be reviewed".
Perioperative nurses are the voices of patients and advo-
cate best positioning practices; They are responsible for trans-
mitting trust and ensuring the best possible care, protecting

Figure 4. Surgical wound before debridement (left) and after
debridement (right).

Figure 5. Surgical wound with elastic suture at the distal end.
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patients from injuries and possible litigation, should a post-
operative injury occur’®. Training and competency verifica-
tion ensure that the perioperative staff understands how to
correctly position patients while receiving information about
positioning and procedures'®.

The lithotomy position, used during the patient’s first surgery
in this study; is used for procedures that require transperineal access
to the retropubic area; however, if the procedure is prolonged,
there is a high incidence of LL compartment syndrome’. With
the legs bent over the torso, compression of the thigh muscles
can cause edema; As the muscle fasciae are not elastic, any edema
puts more pressure on the muscle tissue, reducing perfusion and
increasing ischemia — which can lead to necrosis'.

In surgical procedures, this risk may be greater depend-
ing on the patient’s positioning and the prolonged surgery
time'. The arterial perfusion pressure caused by the eleva-
tion of the LL above the level of the heart increases the pres-
sure of the local compartment, caused by direct compression
from the leggings and the weight of the limb on these supports™.
In the case reported in this study, the surgery lasted 9 hours,
with the patient unable to move her LL, — which remained
positioned in leggings due to the gynecological positioning™.

An AE like ACS is not easy to diagnose. This difficulty is accen-
tuated during the intraoperative period and during anesthetic
recovery, as anesthesia and residual anesthetic hide the symp-
toms of this syndrome®'. In the case presented, the patient was
diagnosed at the IPO, which led to relatively quick intervention.

Rapid diagnosis and immediate interventions are essen-
tial to minimize complications, such as paralysis, sensory
deficits, multiple organ failure or limb amputation’. In this
case, the intervention carried out, bilateral DF, took place
the day after the diagnosis of ACS.

Tissue hypoxia and the consequent muscle necrosis, due
to the high pressure within the compartments, require rapid
action, with decompressive surgical intervention being the
one that provides the most satisfactory results, compared to
non-surgical treatment. DF is the surgery of choice for these
cases™, presenting a high risk of developing infections, due
to the fact that the surgical wound is kept open and its clo-
sure is progressive, with prolonged healing®**.

In the present case, the patient required nine anesthet-
ic-surgical procedures, involving expansion of the fasciot-
omy, debridement and dressing changes, which prolonged
her stay at the institution by 6 weeks.

After applying different dressings to the patient, negative
pressure wound therapy (NPW'T) was implemented. NPW'T
is a broad term used to describe a unique and versatile system
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that helps optimize wound healing by applying subatmo-
spheric pressure to help reduce inflammatory exudate and
promote granulation tissue®. It can be used to treat acute
and chronic wounds, from open fasciotomy wounds and dia-
betic foot ulcers to closed surgical incisions®.

NPWT has undergone significant evolution since the first
recorded application of this concept in the 19th century®.
The description of this procedure was made by Argenta and
Morykwas, in an article published in 1997, in which they
reported a type of system that comprises a porous compress
dressing over which a device to achieve a subatmospheric
pressure of 125 mmHg below ambient pressure®*?.

This technique is mainly used to treat complex wounds that
do not heal or are at risk of not healing. It has benefits, such
as controlling the drainage of secretions and reducing local
edema, in addition to promoting the development of granu-
lation tissue”, thus reducing healing time and, consequently,
hospitalization time. It also reduces the chances of major
complications — as was the case with the patient presented”.

Although available evidence shows ambiguous results for
wound healing, this wound care system has been widely imple-
mented in closed wounds prone to dehiscence or infection sec-
ondary to exudate and localized inflammation***. This system has
wide acceptance and is routinely implemented for open wounds,
such as open fractures, fasciotomies, ulcers and infected wounds.
It is usually performed in the operating room, as wounds gener-
ally require debridement and washing in a sterile environment™.

NPWT provided a positive result in the patient’s treat-
ment, improving granulation tissue and reducing exuda-
tion from the lesion. The involvement of the surgical and
nursing teams was essential for the evolution of the wound,
the minimization of complications and, consequently, the
patient’s discharge.

It is expected that reports of surgical AE cases will be
published in a timely manner, to help with prevention and
guidance in similar cases.

CONCLUSION

ACS can be considered an AE in the intraoperative period,
which may be due to surgical positioning. Good training of
nursing professionals, commitment and teamwork throughout
the anesthetic-surgical procedure are essential for reducing AE.

Adequate surgical positioning, with risk assessment, in
addition to monitoring the patient’s position throughout
the procedure are factors that facilitate the taking of the
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indicated corrective measures and assist in the implemen-
tation of interventions and repositioning when necessary.

In the case presented, the speed in identifying the ACS, as
well as the knowledge and safety of the professionals when
managing the case, were the difference in nursing care in
the PO period — which may have minimized more serious
complications in the patient studied.

It is necessary to disseminate knowledge about surgical
patient safety and implement training programs for profes-
sionals who work in perioperative care, aiming to prevent
AE and take rapid action after identifying complications
related to this period.

FUNDING

No external funding.

CONFLICT OF INTERESTS

Nothing to declare.

AUTHORS' CONTRIBUTIONS

SGL: Project administration, Formal analysis, Conceptualization,
Data curation, Investigation, Methodology, Writing — original
draft, Writing — review & editing, Supervision, Validation,
Visualization. CRFL: Project administration, Formal analysis,
Methodology, Writing — original draft, Writing — review &
editing, Supervision, Validation, Visualization. SDM: Formal
analysis, Methodology, Writing — original draft, Writing —
review & editing, Visualization. LLS: Conceptualization, Data
curation, Investigation, Methodology. SSR: Conceptualization,
Data curation, Investigation, Methodology.

REFERENCES

1. Schimidt AH. Acute compartment syndrome. Orthop Clin North Am.
2016;47(3):517-25. https://doi.org/10.1016/j.0cl.2016.02.001

2. Rosendo CWF, Cavalcanti JRLP, Oliveira RR. Sindrome compartimental
no primeiro interésseo dorsal: relato de caso. J Vasc Bras.
2021;20:220200094. https://doi.org/10.1590/1677-5449.200094

3. Cabral TDD, Barros CMC, Essinger LA. Sindrome compartimental
aguda das extremidades. ACTA MSM. 2021;9(2):74-82.

4. Micicoi L, Gonzalez JF, Gauci MO, Chabrand P, Machado A, Bronsard N,
et al. Acute compartment syndrome of the lower limbs: fasciotomy or
dermofasciotomy? A cadaver study of compartment pressures. Orthop
Traumatol Surg Res. 2024;110(1):103736. https://doi.org/10.1016/].
otsr.2023.103736

5. Steadman W, Wu R, Hamilton AT, Richardson MD, Wall CJ. Review
article: a comprehensive review of unusual causes of acute limb
compartment syndrome. Emerg Med Australas. 2022;34(6):871-6.
https://doi.org/10.1111/1742-6723.14098

6. Modas DAS, Nunes EMGT. Instrumentos de avaliacdo do risco
de prolongamento de internacdo hospitalar. Acta Paul Enferm.
2019;32(2):237-45. https://doi.org/10.1590/1982-0194201900032

7. CostaPLS, Carneiro AA, Silva AFT, Macedo BFS, Hanna MBS, Pantoja
CL, et al. Tratamento da sindrome compartimental: artigo de atualizacdo.

REAS. 2019;sup. 30:e1167. https://doi.org/10.25248/reas.e1167.2019

8. Conselho Nacional de Saude. Resolucdo n° 466, de 12 de dezembro
de 2012 [Internet]. Brasilia: Ministério da Saude; 2012 [accessed

7

on Mar 11, 2024]. Available at: https://conselho.saude.gov.br/
resolucoes/2012/Reso466.pdf

9. Sims OT, Gupta J, Missmer SA, Aninye |0. Stigma and endometriosis:
a brief overview and recommendations to improve psychosocial
well-being and diagnostic delay. Int J Environ Res Public Health.
2021;18(15):8210. https://doi.org/10.3390/ijerph18158210

.Zondervan KT, Becker CM, Missmer SA. Endometriosis. N Engl J
Med. 2020;382(13):1244-56. https://doi.org/10.1056/NEJMra1810764

. Correia MITD, Tomasich FDS, de-Castro Filho HF, Portari Filho PE,
Colleoni Neto R. Seguranca e qualidade em cirurgia: a percepcao de
cirurgioes no Brasil. Rev Col Bras Cir. 2019;46(4):e2146. https://doi.
org/10.1590/0100-6991e-20192146

. Batista J, Cruz EDA, Alpendre FT, Rocha DJM, Branddo MB, Maziero
ECS. Prevalence and avoidability of surgical adverse events in a
teaching hospital in Brazil. Rev Lat Am Enfermagem. 2019;27:e2939.
https://doi.org/10.1590/1518-8345.2939.3171

13. World Health Organization. Conceptual framework for the international
classification for patient safety. Version 1.1. Final technical report.
January 2009 [Internet]. Geneva: WHO; 2010 [accessed on Nov 20,
2023]. Available at: https://apps.who.int/iris/handle/10665/70882

14. Gonzaga MJD, Gomes DF, Alves LC, Marques MF, Menezes RSP.
Aplicacdo da escala em avaliacdo de risco para o desenvolvimento
de lesdes decorrentes do posicionamento cirurgico do paciente.
Rev SOBECC 2021;26(2):99-106. https://doi.org/10.5327/
Z1414-4425202100020006

REV. SOBECC, SAO PAULO. 2024;29:E2429973


https://doi.org/10.1016/j.ocl.2016.02.001
https://doi.org/10.1590/1677-5449.200094
https://doi.org/10.1016/j.otsr.2023.103736
https://doi.org/10.1016/j.otsr.2023.103736
https://doi.org/10.1111/1742-6723.14098
https://doi.org/10.1590/1982-0194201900032
https://doi.org/10.25248/reas.e1167.2019
https://conselho.saude.gov.br/resolucoes/2012/Reso466.pdf
https://conselho.saude.gov.br/resolucoes/2012/Reso466.pdf
https://doi.org/10.3390/ijerph18158210
https://doi.org/10.1056/NEJMra1810764
https://doi.org/10.1590/0100-6991e-20192146
https://doi.org/10.1590/0100-6991e-20192146
https://doi.org/10.1590/1518-8345.2939.3171
https://apps.who.int/iris/handle/10665/70882
https://doi.org/10.5327/Z1414-4425202100020006
https://doi.org/10.5327/Z1414-4425202100020006

15.

16.

17.

20.

2

22.

Lopes SG, Ichikawa CRF, Mazote SD, Silva LL, Reis SS

Guideline quick view: positioning the patient. AORN J. 2022;116(1):87-
92. https://doi.org/10.1002/aorn.13743

Salazar Maya AM, Osorio Galeano SP. Nursing care related with
surgical position. Invest Educ Enferm. 2023;41(1):03. https://doi.
org/10.17533/udea.iee.v41n1e03

Lopes CMM, Haas VJ, Dantas RAS, Oliveira CG, Galvao CM. Assessment
scale of risk for surgical positioning injuries. Rev Latinoam Enferm.
2016;24:€2704. https://doi.org/10.1590/1518-8345.0644.2704

. Spruce L, Van Wicklin SA. Back to basics: positioning the patient. AORN

J. 2014;100(3):298-305. https://doi.org/10.1016/j.a0rn.2014.06.004

. Nascimento FCL, Rodrigues MCS. Risco de lesGes por posicionamento

cirtirgico: validagdo de escala em hospital de reabilitagdo. Rev Latinoam
Enferm. 2020;28:e3261. https://doi.org/10.1590/1518-8345.2912.3261

Reis JMC, Queiroz LJM, Mello PF, Teixeira RKC, Gongalves FA. Bilateral
compartment syndrome of the lower limbs after urological surgery in
the lithotomy position: a clinical case. J Vasc Bras. 2019;18:e20180117.
https://doi.org/10.1590/1677-5449.180117

.Monteiro AKD, Llamosa PNC, Carneiro AMCT. Percepcdes de

académicos de medicina sobre sindrome compartimental: um olhar
clinico. Revista Cientifica do ITPAC. 2018;11(2):1-9.

Jauregui JJ, Yarmis SJ, Tsai J, Onuoha KO, Illical E,
Paulino CB. Fasciotomy closure techniques. J Orthop Surg

23.

24.

25.

26.

27.

28.

(Hong Kong). 2017;25(1):2309499016684724. https://doi.
org/10.1177/2309499016684724

YangS, Long Y, Wang T, Guo J, Hou Z. Predictors for surgical site infection
after fasciotomy in patients with acute leg compartment syndrome. J Orthop
Surg Res. 2023;18(1):98. https://doi.org/10.1186/s13018-023-03589-9

Blair JA, Stoops TK, Doarn MC, Kemper D, Erdogan M, Criffing R, et al.
Infection and nonunion after fasciotomy for compartment syndrome
associated with tibia fractures: a matched cohort comparison. J Orthop
Trauma. 2016;30(7):392-6. https://doi.org/10.1097/B0T.0000000000000570

Norman G, Goh EL, Dumville JC, Shi C, Liu Z, Chiverton L, et al.
Negative pressure wound therapy for surgical wounds healing by
primary closure. Cochrane Database Syst Rev. 2020;5(5):CD009261.
https://doi.org/10.1002/14651858.CD009261.pub5

Jones DA, Neves Filho WV, Guimaraes JS, Castro DA, Ferracini AM.
Aplicacdo da terapia por pressao negativa no tratamento de feridas
infectadas. Estudo de casos. Rev Bras Ortop. 2016;51(6):646-51.
https://doi.org/10.1016/j.rbo.2016.04.002

Zaver V, Kankanalu P. Negative pressure wound therapy. In: StatPearls.
Treasure Island: StatPearls Publishing; 2024.

Gomez TW, Gomez JW, Gopal R. Clinical applications and benefits
of using closed-incision negative pressure therapy for incision and
surrounding soft tissue management: a novel approach for comorbid
wounds. Cureus. 2020;12(7):e9469. https://doi.org/10.7759/cureus.9469

REV. SOBECC, SAQ PAULO. 2024;29:E2429973


https://doi.org/10.1002/aorn.13743
https://doi.org/10.17533/udea.iee.v41n1e03
https://doi.org/10.17533/udea.iee.v41n1e03
https://doi.org/10.1590/1518-8345.0644.2704
https://doi.org/10.1016/j.aorn.2014.06.004
https://doi.org/10.1590/1518-8345.2912.3261
https://doi.org/10.1590/1677-5449.180117
https://doi.org/10.1177/2309499016684724
https://doi.org/10.1177/2309499016684724
https://doi.org/10.1186/s13018-023-03589-9
https://doi.org/10.1097/BOT.0000000000000570
https://doi.org/10.1002/14651858.CD009261.pub5
https://doi.org/10.1016/j.rbo.2016.04.002
https://doi.org/10.7759/cureus.9469

	_Hlk169621480

