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ABSTRACT

Background: Pressure ulcers are defined as lesions of ischemic etiology in the skin or soft tissue.
These lesions are secondary to increased external pressure and usually occur over bony prominen-
ces. Classification of various stages of pressure ulcers is important for the development of thera-
peutic strategies. The fundamental surgical treatments are debridement and excision of underlying
bursa and involved bone tissue, followed by tissue coverage. This study reports our experience
in repairing pressure ulcers and analyzes patient characteristics, outcomes, and complications.
Methods: A total of 33 pressure ulcers were treated in 17 patients, the most prevalent of which
was sacral ulcer. The development of pressure ulcers in hospitals accounted for 82% of the cases.
Treatment options included debridement, primary synthesis, random skin flaps, rhomboid skin
flap, myocutaneous flaps of the gluteus maximus in V-Y, classic fasciocutaneous flaps of fascia
lata, fasciocutaneous flap of fascia lata in V-Y, and posterior fasciocutaneous flaps of the thigh
in V-Y. Results: Complications occurred in 39% of cases. Preoperative anemia was associated
with complications. Conclusions: Pressure ulcers can be avoided in most cases, given sufficient
knowledge of their pathogenesis and correct management of patients at risk. Multi-professional
and family participation is essential for the treatment of patients with pressure ulcers since compli-
cations, recurrence, and the incidence of new ulcers are common. Complication risk factors such
as anemia should be avoided in order to provide a better prognosis and proper closure of the ulcer.
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RESUMO

Introducio: Ulceras por pressio sdo definidas como lesdes cutaneas ou de partes moles de etiologia
isquémica, secundarias ao aumento da pressdo externa, predominando sobre proeminéncia ossea.
A classificagdo em estagios é importante na elaboragdo de estratégias terapéuticas. Os principios
fundamentais no tratamento cirargico sdo: debridamento e exérese de bursa subjacente e tecido
osseo envolvido, seguida de cobertura tecidual. Este estudo teve por objetivo relatar a experién-
cia em reparagao de tulceras por pressdo, analisando caracteristicas dos pacientes, resultados e
complicagdes. Método: Em 17 pacientes, foram tratadas 33 ulceras por pressdo, sendo a locali-
zagdo sacral a mais prevalente. O desenvolvimento de ulceras por pressdo no ambiente hospitalar
correspondeu a 82% dos casos. As op¢des de tratamento foram: debridamento, sintese primaria,
retalhos cutaneos ao acaso, retalho cutaneo romboide, retalhos miocutaneos de gliiteo maximo em
V-Y, retalhos fasciocutaneos de fascia lata classicos, retalho fasciocutaneo de fascia lata em V-Y, e
retalhos fasciocutaneos posteriors da coxa em V-Y. Resultados: Complicagdes ocorreram em 39%
dos casos. A anemia pré-operatoria foi associada a complicagdes. Conclusdes: O conhecimento da
patogénese da tllcera por pressdo e o correto manejo do paciente de risco podem evita-la na maioria
dos casos. E indispensavel a participagio multiprofissional e dos familiares para o tratamento do
paciente portador de llcera por pressao, pois complicagdes, recidivas e incidéncia de novas ulceras
sdo comuns. Fatores de risco para complicagdes, como anemia, devem ser evitados, para obtengéo
de melhor prognostico e fechamento adequado da ulcera.

Descritores: Ulcera por pressdo. Retalhos cirargicos. Complicagdes pds-operatorias.
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INTRODUCTION

Pressure ulcers (PUs) are defined as superficial or deep
lesions in the skin or soft tissue of ischemic etiology, which
are secondary to increased external pressure and are usually
located on a bony prominence'?. PUs are classified in stages,
which is important for the development of therapeutic stra-
tegies®*.

PUs have etiological factors that are both intrinsic and
extrinsic to the patient. Four extrinsic factors can lead to
the appearance of these lesions: pressure, shear, friction,
and moisture®. Pressure is considered the main causal factor
and the pathological effect in the tissue can be attributed to
pressure intensity, pressure duration, and tissue tolerance®.
Ischemia occurs when the external pressure is greater than
the pressure of tissue capillary perfusion (32 mmHg). In the
supine position, the pressure ranges from 40 mmHg to 60
mmHg in the sacral, calcaneal, and occipital regions and
pressure > 75 mmHg leads to PU formation in the ischial
region. PUs are larger over bony prominences’. A study with
649 patients and 1,604 PUs indicated that the most affected
region was the ischiatic, an area of high pressure among
wheelchair users. Sacral, calcaneal, and trochanteric ulcers
are more common in bedridden patients®’.

Intrinsic factors for PU include the following: age,
nutritional status, tissue perfusion, the use of drugs (central
nervous system depressants and hypotensive drugs), and
chronic diseases (diabetes mellitus, cardiovascular diseases,
stroke, etc.)®10-13,

PUs may develop within 24 hours and take up to five
days for manifestation. Medical professionals responsible
for monitoring patients should be familiar with the major
risk factors. Accordingly, prophylactic measures to eliminate
continuous pressure, shear, or friction forces are essential to
prevent PU formation'*.

The most widely used classification is from the National
Pressure Ulcer Advisory Panel, in which four progressive
stages of tissue injury are described:

+ stage [ —intact skin, but with hyperemia that persists
for more than an hour after pressure relief;

+ stage Il — dermis injury, with or without infection;

+ stage III — subcutaneous injury and/or muscle;

+ stage IV — injury to the bone and/or joint, with or
without infection!>-18,

The fundamentals of PU treatment have remained
unchanged since 1956 when Conway & Griffith!® described
ulcer debridement with excision of the underlying bursa
and, when required, of the involved bony tissue, followed
by tissue coverage?*?!,

The flap for coverage should be as large as possible and
suture lines should be placed outside of the pressure area. The
preparation of the flap should not violate adjacent flap areas

in order to preserve future treatment options®.

Various methods can be used for reconstruction including
primary closure?!, dermal® or skin*?* grafts, and fasciocuta-
neous?-, musculocutanous’'*2, or muscle flaps®34. All are
effective but do not prevent recurrence!'®3%3¢,

Ulcer recurrence or formation of new lesions often occurs
after major surgical procedures, despite efforts aimed at
prevention and patient education®.

The rate of recurrence after flap surgery has ranged from
3% to 82% in the last 50 years®”. Ulcer recurrence in a follow-
up study of patients from one to 71 postoperative months (an
average of nine months) was 69%3. The complication rate is
approximately 36%3"3%.

Good nutritional status and appropriate management
of blood glucose may improve the rate of surgical success.
Serum albumin levels of <3.2 ng/dl are associated with flap
dehiscence®’. Although several studies have reported that
lower than normal serum protein does not necessarily resultin
healing deficit, surgery is often delayed until serum albumin
levels are normal®.

This study reportsthe experience in PU repair by analyzing
patient characteristics, complications, and results.

METHODS

From March 2008 to March 2010, a descriptive and longi-
tudinal study was conducted in patients with PU admitted to
private hospitals.

A protocol was prepared and assessed with the following
data: gender, age, environment in which the PU developed,
location, classification according to the National Pressure
Ulcer Advisory Panel'®, treatment, postoperative complica-
tions, success rate, and recurrence one month after surgery.

Preoperative laboratory tests such as capillary blood
glucose, serum albumin, and hemoglobin were considered
for possible correlation with postoperative complications®”.

The following aspects were considered for risk factor
assessment in PU development: age, occurrence of spinal
cord injury, urinary or fecal incontinence, and deficiency of
albumin and hemoglobin in serum.

PU was assessed for location: sacral, ischial, trochanteric,
calcaneal, occipital, and ear.

Regarding the type of treatment, only the surgical option
for known techniques was described: uncoated tissue debri-
dement, primary closure?', rhomboid skin flaps®, random
flaps®*?*, myocutaneous flaps of gluteus maximus in V-Y*0-42,
classical fasciocutaneous flaps of fascia lata®, fasciocuta-
neous flaps of fascia lata in V-Y, and posterior fasciocuta-
neous flaps of the thigh in V-Y204,

Debridement was performed after marking the ulcer with
methylene blue for complete removal of the bursa®. Suction
drains were used if the surgeon found it necessary.
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The treatment was assessed through success and recur-
rence rates of PU. The success rate was determined by
including ulcers that healed one month after surgery's.
The recurrence rate was determined by including cases in
which the injury reappeared more than one month after
healing. The presence or absence of complications was
assessed during the postoperative period and the following
were described: postoperative infection at the surgical site,
hematoma, wound dehiscence (smaller, length <3 c¢m; and
larger, length > 3 cm), and total (>30%) or partial (<30%)
flap necrosis.

PU was considered chronic in cases where the onset time
was longer than three months'’.

The Mann-Whitney test was used for statistical analysis.

RESULTS

A total of 17 patients, 10 men and 7 women with ages
ranging from 21 to 89 years (an average of 64 years), were
assessed.

A total of 33 PUs were surgically treated. PUs were most
prevalent in the sacral region (16 cases), followed by the
trochanteric, calcaneal, ischial, occipital, and ear regions
(Figure 1).

PU development in hospitals and at home accounted for
82% and 18% of the cases, respectively.

According to the classification of the National Pressure
Sore Advisory Panel (1989), the prevalence of grade III and
IV ulcers was 42% and the prevalence of grade II was 15%.
Grade III and IV ulcers were prevalent in the sacral and
trochanteric regions (Figure 2).

The surgical treatment was based on the classification,
the area of occurrence, the patient’s general condition, and
the availability of flap donor area.

All patients who underwent surgery with the use of
flaps for tissue coverage also underwent debridement of

M Calcaneal /M Ear

W Trochanteric M Sacral M Occipital | ® Ischial

granulation tissue and bursa during the same surgical proce-
dure. In the case of grade IITand I'V ulcers, patients underwent
partial osteotomy for necrosis excision and/or reduction of
bony prominences (Figure 3).

Coverage of sacral and trochanteric ulcers with a posterior
fasciocutaneous flap in V-Y of the thigh was performed in one
patient. The treatment distribution for each region affected
by PU is shown in Figure 4.

number of
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Figure 2 — Distribution of ulcers according to classification and
location.
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m Classic fasciocutaneous
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Figure 3 — Distribution of treatment.

[ Posterior fasciocutaneous
flaps of the thigh in V-Y

Rhomboid

M Primary synthesis
Random skin flaps

M Classic fasciocutaneous
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of fascia lata in V-y

B Gluteus maximus in V-Y
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Figure 1 — Graphic representation of the regions affected by
pressure ulcers.

Figure 4 — Distribution by regions affected by pressure
ulcers and types of treatment.
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Regardingrisk factors, 15 patients were bedridden without
spinal cord injury and 2 had spinal cord injuries. The spinal
cord injury cases included one case of paraplegia and one
of hemiplegia, both of which resulted from traumatic injury
from a firearm bullet. The patient with hemiplegia had an
ischial ulcer.

Only one patient was not incontinent whereas 10 patients
had fecal and urinary incontinence and 6 had only urinary
incontinence.

Complications did not occur in 20 out of 33 (61%)
treated PUs. Complications related to 13 (39%) ulcers are
shown in Figure 5; 18% of these complications corres-
ponded to sacral ulcers with V-Y flaps of the gluteus
maximus.

Laboratory tests indicated that blood glucose was
maintained within the normal level during the preo-
perative and postoperative periods. Only one patient
had serum albumin and hemoglobin within the normal
range. The average serum albumin level was 2.7 ng/dl,
with equal distribution between complicated and uncom-
plicated cases. No relationship between below normal
serum protein concentration levels and postoperative
complications was found. One patient had a preoperative
hemoglobin level <10 ng/dl.

The Mann-Whitney test was applied to the variables and
showed that hemoglobin levels between 10 ng/dl and 11 ng/
dl were significantly associated with patient complications
(P<0.05).

The success rate assessed per patient after one month of
surgery was 53% (9 patients). PU recurrence occurred in
3 (18%) patients after an average of six months of follow-
up, 2 patients could not be assessed after one month of
surgery because of death from other causes, and 2 patients
had chronic ulcers, one with sacral ulcer and another with
ischial ulcer (Figures 6 to 29).

Necrosis= 3L
Bleeding

o]

Figure 5 — Distribution of immediate ulcer complications after
treatment.

Figure 6 — Sacral ulcer in a 21-year-old patient with spinal
cord injury from a firearm bullet.

& = 5
Figure 8 — The fourth month of the postoperative period. Flap of
gluteus maximus in V-Y, bilateral.

A a7
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; Figure 12 — Posterior flap of the thigh with gluteal extension. Note
Figure 9 — Sacral ulcer in a 68-year-old stroke the maintenance of irrigation in the area of previous mobilization of
(CVA) patient. the gluteus maximus flap in V-Y.

Figure 10 — Recurrence in the eighth month of the postoperative Figure 13 — Dehiscence of the posterior flap of the thigh in V-Y
period. with gluteal extension. The flap s viability can be observed.

Figure 11 — Multiple recurrences in a 43-year-old stroke Figure 14 — A small
patient. Several areas with surgical scars are shown. sacral ulcer.
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DISCUSSION

The case selection mostly included chronically ill and
elderly patients, with an average age of 64 years, which is
consistent with the type of populations in other studies”.

Plastic surgeon assessment was only requested when there
was a total loss of skin, which explains the lack of grade I
PU reports in this study.

Isolated debridement without flap preparation for cove-
rage was carried out for the patient with grade II PU because
of the clinical severity and for lesions located in areas of
good prognosis for healing, such as the calcaneal region. The
grade II calcaneal PU that underwent debridement healed
approximately in 3 weeks.

According to a study conducted for clinical and epide-
miological assessment of PU in patients admitted to
Hospital Sdo Paulo (Sdo Paulo, SP), 68% of PU cases deve-
loped in hospitals and 32% developed at home, in nursing
homes, and in other clinics®. In this study, 82% of PU cases
developed in the hospital and 18% developed at home.
These findings, which suggest that these patients receive
better treatment at home and in nursing homes than in the

SRS T .
Figure 15 — Random flap
of rotation.

hospital, are of great importance because they indicate the
need for guidance and hospital treatment systematization
for patients with PU risk factors. The lower incidence of
PU from the household in the results herein may be related
to differences between the populations studied in this
research and in the aforementioned study. In this study,
the population was from private hospitals with better
resources for home care. The high incidence of PU in the
hospital is due to lack of knowledge about PU prevention
in nursing and medical teams, as non-surgeons did not
recommend changes in position in any case.

An important factor in PU genesis is excessive mois-
ture, mostly resulting from fecal and urinary inconti-
nence®. Only one patient was not incontinent in this
study. Moisture macerates the skin, especially when under
friction, leading to superficial lesions that are susceptible
to infection.

The highest incidence of PU was in the sacral region,
resulting from the greater frequency of the supine position
in a population of patients with chronic diseases and the
elderly. The flap of the gluteus maximus in V-Y was the most

Figure 17 — Rhomboid
Siap.

Figure 16 — A small
sacral ulcer.

Figure 18 — Sacral ulcer with sagging
skin and local tissue availability.
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frequently used, accounting for 21% of cases. This flap is
easy to mobilize when unilaterally used, making it possible
to reach the contralateral side and enabling the suture line to
be isolated from the pressure zone?.

Figure 19 — Primary closure
in sacral ulcer.

Figure 22 — Trochanteric ulcer
in a 71-year-old patient.

- o :
Figure 20— Ischial ulcer in a 50-year-old patient with spinal cord injury Figure 23 — Trochanteric ulcer in a 71-year-old patient.
firom a firearm bullet. Planning the posterior flap of the thigh in V-Y. Planning a flap of fascia lata in V-Y,

.In"l—"l"'\. r '
Figure 21 — Posterior flap of the Figure 24 — Trochanteric ulcer in a 71-year-old patient.
thigh in V-Y. Planning a flap of fascia lata.
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Only two PU gluteus maximus musculocutaneous flaps in
V-Y were bilaterally prepared because of the large diameter of
the affected area. In 71.5% of sacral ulcers, a unilateral gluteus
maximus flap in V-Y was performed in order to preserve the
flap donor site in case of PU recurrence in the region.

r S T

Figure 25 — The one-month postoperative period
of the patient shown in Figures 22 to 24.

Figure 26 — The four-month postoperative period
of the patient shown in Figures 22, 23, and 24.

Figure 27 — Trochanteric
ulcer.

Trochanteric ulcers often occur in patients in the lateral
position. Reconstructions with classical fasciocutaneous
flaps of fascia lata in V-Y were performed as well as debri-
dement without flaps in patients with tissue necrosis that were
clinically unstable.

PUs in the occipital and ear regions that corresponded
to grade II ulcers and four grade III sacral ulcers underwent
closure with primary synthesis. PUs that were not extensive
and had available adjacent tissue were primarily closed to
preserve the flap donor area in case of recurrence or new ulcer.

The posterior flap of the thigh in V-Y shows good vita-
lity and can be performed with the medial or lateral base.
It enables repair of isolated or multiple lesions in a single
surgical procedure®. Two cases were performed with this
flap: one involved repair of sacral and trochanteric ulcers in
a single surgical procedure and the other was in the ischial
region. This study included a single occurrence of ischial
ulcers that developed with flap dehiscence < 3 ¢m, which
corresponded with a high complication rate in this region
in other studies***7.

Figure 28 — Flap of fascia lata associated
with random flap.

Figure 29 — The nine-month postoperative period
of the patient shown in Figures 27 and 28.

Rev. Bras. Cir. Plast. 2011; 26(3): 418-27
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Random skin flaps were used preferentially in areas of
ulcer recurrence with scars from previous reconstruction and
in clinically unstable patients who required less surgical time.

After flap production, it is necessary to close the donor
area without tension. The selection of the reconstructive
procedure depends on several factors: level of spinal cord
injury, ulcer area, history of prior ulcer and surgeries, prog-
nosis, daily habits, nutritional status, and other associated
medical problems.

Of the total cases with postoperative complications
(32%), half occurred in the sacral region. The high incidence
in the region may have been related to contact with feces
and urine near the surgical scar since all patients but one had
urinary or fecal incontinence.

The attempt to correct albumin and hemoglobin to normal
levels prior to surgery was not achieved in some patients
because of chronic diseases. Albumin deficiency was not
associated with postoperative complications but hemoglobin
<11 ng/dl (10.35 ng/dl on average) occurred predominantly
with complications (P < 0.05).

Although a patient with sacral PU had hemoglobin < 10
ng/dl without postoperative complications, anemia is usually
associated with dehiscence and flap necrosis.

The low rate of ulcer recurrence (18% in six months)
is probably related to the short follow-up time since other
studies report rates above 26%*. This fact may also be
explained by the few reported cases of ischial ulcers because
these have the greater recurrence rates*%+’,

The success rate of 53% after one month of treatment,
with complete closure of the ulcer and no recurrence, was
observed for an average of six months, confirming the results
of other studies®.

Routine assessment of impaired mobility in patients’
skin may prevent PU formation since PU presents as either
mild changes in skin color or no change in its initial phase.
The difficulty in assessment is due to the failure of health
professionals to differentiate between skin responses that are
physiologically normal (reactive erythema) and pathological
(non-reactive erythema), the latter of which will progress to
later stages of PU if the causal stimulus is not eliminated.

The experience gained in this study contributed to a better
surgical approach and non-surgical approach, the latter of
which includes the participation of hospital staff, family
members, and patients, in PU prevention.

CONCLUSIONS

PUs can be avoided in most cases given knowledge of
their pathogenesis and proper management of patients at risk.

The involvement of patients, families, and/or professio-
nals is essential for the successful treatment of patients with
PU because complications and recurrences are common.

Risk factors for complications such as anemia shall be
avoided for a better prognosis and proper closure of the PU.
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