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ABSTRACT
Introduction: Plastic surgeons have received in their outpatient clinics an
increasing number of patients complaining of body contour defects due to
the massive weight loss after a bariatric surgery. However, owing to dietary
restrictions and surgical desorption, metabolic complications and nutritional
disorders are commonly observed in the late postoperative period after gastroplasty. The aim of this study was to determine the prevalence of major
nutritional disorders related to healing in patients at a specialized outpatient
plastic surgery clinic who underwent gastroplasty. Method: This is an observational, transversal, and descriptive study, in which a laboratory protocol
was used to clinically evaluate and assess the patients. Results: Thirty-two
patients who underwent gastroplasty at least 2 years previously with weight
stability for at least 6 months were evaluated. The major disorders identified
included anemia (56% of patients) and deficiency in iron (31.2%), vitamin
B12 (25%), zinc ions (18.7%), and copper (3.1%). Mild deficiencies in the
protein profile were also observed; however, no deficiencies in basic and lipid
biochemistry were noted. Conclusion: The plastic surgeon should have an
in-depth knowledge about the prevalence of the major nutritional disorders
related to healing in postbariatric patients, to allow correction of possible
deficiencies and prevention of complications. However, more studies would
be required to correlate any dietary deficiency to the complications observed
in the postoperative period in this group of patients.
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RESUMO
Introdução: Os cirurgiões plásticos têm recebido em seus consultórios e
ambulatórios um número cada vez maior de pacientes com queixa de deformidade do contorno corporal após maciças perdas ponderais secundárias
a cirurgias bariátricas. Todavia, em função das restrições alimentares e disabsorções cirúrgicas, são frequentes complicações metabólicas e distúrbios
nutricionais no pós-operatório tardio das gastroplastias. O objetivo deste es-
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tudo é detectar a prevalência dos principais distúrbios nutricionais relacionados à cicatrização em pacientes de ambulatório especializado em cirurgia
plástica do paciente pós-gastroplastia. Método: é um estudo observacional,
transversal e descritivo, em que os pacientes foram avaliados clinicamente
e através de protocolo laboratorial. Resultados: foram avaliados 32 pacientes com gastroplastia há pelo menos dois anos e estabilidade ponderal há
no mínimo seis meses. Os principais distúrbios detectados foram: anemia
(56% dos pacientes), com carências na bioquímica do ferro (31,2%) e da
vitamina B12 (25%), bem como deficiências dos íons zinco (18,7%) e cobre
(3,1%). Houve carências discretas no perfil proteico e ausência de déficits
na bioquímica básica e lipidograma. Conclusão: é dever ������������������
do cirurgião plástico conhecer a fundo a prevalência dos principais distúrbios nutricionais
relacionados à cicatrização na população de pacientes pós-gastroplastia no
sentido de corrigir eventuais carências e prevenir complicações. Sabe-se,
contudo, que ainda são necessários mais estudos para correlacionar qualquer deficiência alimentar às intercorrências observadas no pós-operatório
deste grupo de pacientes.
Descritores: Gastroplastia; Ex-obeso; Cirurgia bariátrica; Cirurgia plástica.
INTRODUCTION
Plastic surgeons have received in their outpatient clinics an increasing number of patients complaining of body
contour defects due to the massive weight loss after a bariatric surgery. This increase is due to the current statistical numbers related to the “obesity” problem. According
to the Centers for Disease Control and Prevention (CDC),
more than one-third of American adults (35.7%) and approximately 12.5 million children and adolescents (17%)
in the United States are obese1. The United States occupies only the 5th position in the obesity ranking according
to the World Health Organization, whereas Brazil is already
in the 77th position2. Bariatric surgery, which emerged in
the 1950s, has significantly improved; it is now considered
a fundamental tool for weight loss and improvement of several metabolic disorders such as diabetes mellitus and dyslipidemia. In Brazil, an increase of approximately 200% in
the number of bariatric surgeries performed was observed
between 2003 and 20113. After a considerable weight loss,
the most frequent complaints were tissue sagging and skin
changes, affecting mainly the breasts, abdomen, back, arms,
thighs, and face4. At this time, the plastic surgeon as part of
a multidisciplinary team provides the surgical repair necessary to the affected segments. However, owing to dietary restrictions and surgical desorption, metabolic complications
and nutritional disorders are commonly observed in the late
postoperative period after gastroplasty; this is also the period
during which the patient becomes a candidate for plastic
surgery repair procedures. Therefore, the plastic surgeon
may encounter complications in this surgery that occur
secondary to wound-healing disorders caused by nutritional
deficiencies (Figure 1).
It is critical for the plastic surgeon to determine the
prevalence of major nutritional deficiencies in this group of
patients. Anemia, deficits of specific vitamins and minerals,
and low protein and lipid reserves may interfere in the dif558

Figure 1. Partial dehiscence in abdominoplasty after bariatric surgery.
ferent phases of the healing process. On the basis of the high
frequency of patients submitted to gastroplasty, we aimed to
present a survey on the prevalence of the main nutritional
disorders related to healing. The results will alert the plastic
surgeon about the necessity for proper preoperative care,
and will provide information that could be used to better
guide the patients.
OBJECTIVE
We aimed to determine the prevalence of the main nutritional disorders related to healing in patients at a specialized
outpatient clinic in plastic surgery who underwent gastroplasty
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at the plastic surgery department of the Institute of Integral
Medicine Prof. Fernando Figueira (IMIP). We also aimed to
propose a panel of laboratory tests that can guide the development of preoperative protocols in this group of patients.
METHOD
The study was performed in the plastic surgery outpatient
clinic of IMIP between February 2013 and January 2014, with
the approval of the research ethics committee of the institution. This is an observational, cross-sectional, and descriptive
study. The patients included in the study all underwent gastroplasty at least 2 years presented and had weight stability for
at least 6 months. The patients were evaluated from a clinical
and laboratory point of view, regardless of whether they were
using nutritional supplements. The items evaluated were sex,
age, percentage of weight loss, presence of comorbidities, and
laboratory parameters (blood count, coagulation, serum iron
level, ferritin level, transferrin level, calcium level, sodium level,
potassium level, magnesium level, chloride level, vitamin B12
level, total proteins and fractions, lipid profile—total cholesterol
level, low-density lipoprotein [LDL] level, high-density lipoprotein [HDL], very low-density lipoprotein [VLDL level], and triglyceride level ).
RESULTS
Thirty-two patients were evaluated in this study, including
31 women and 1 man; all underwent Roux-en-Y gastric bypass.
The average age was 38.4 years (range, 23–60 years). The average weight loss was 41.6% of the initial weight, with the higher
index being 53% and the lower index being 32%. Approximately
37.5% of the patients (n=12) showed several comorbidities,
with systemic arterial hypertension being the most frequent
(seven patients), followed by incisional hernias (three patients),
and diabetes mellitus, dyslipidemia, osteoarthritis, osteoporosis,
and labyrinthitis (one patient each). Of these patients, three
among the hypertensive patients and one diabetic patient reported a significant clinical improvement of their respective comorbidities after the bariatric surgery.
Among laboratory disorders, the most prevalent was anemia, which accounted for 56% (18) of the patients. These patients presented different types of anemia, with microcytic and
hypochromic anemia being the most common. The average hemoglobin level was 11.9 g/dL (range, 9–14 g/dL). Seven patients
(21.8%) presented with leukopenia. Concerning the coagulation tests, there was approximately a 10% rate of coagulation
disorders (three patients), specifically affecting the extrinsic
pathway and suggesting that vitamin K and calcium deficiencies
are important cofactors of this pathway. This ion deficiency did
not appear in any of the patients. The average serum calcium
level was 9.1 mg/dL (range, 8.6–9.8 mg/dL). Iron biochemistry appeared frequently altered in the patients included in this
study. Serum iron deficiencies were observed in 12.5% (4) of
the patients analyzed, and deficiencies in the levels of ferritin
in 31.2% (10) of the patients. The average serum iron level was
94.9 µg/dL (range, 16–214 µg/dL); the average ferritin level was

30.2 µg/L (range, 3.0–134 µg/L). Only one patient presented
an abnormal transferrin level, with an average of 287 mg/dL
(range, 192–380 mg/dL).
No changes in the basic ionograms of sodium, potassium,
magnesium, and chloride were observed. The deficiency rate
of the other two important ions in the healing process, namely
copper and zinc, was low. Copper deficiency was detected in
only one patient, whereas zinc deficiency was observed in six
patients (18.7%). The average copper level was 113 µg/dL
(range, 73–182 µg/dL); the average zinc level was 88.9 µg/dL,
with a maximum value of 144 µg/dL and a minimum value of
60 µg/dL. Vitamin B12 level was altered in eight patients (25%),
as shown by laboratory tests, with an average value of 302 pg/
mL (range, 119–485 pg/mL). The laboratory profile of proteins
showed satisfactory results, and presented few and mild deficiencies. The average total protein level was 6.8 g/dL (range,
6.0–7.9 g/dL), with three patients being deficient (9.3%). The
average albumin level was 4.1 g/dL (range, 3.3–4.8 g/dL), with
one patient being deficient. The lipid profile was normal in all
the patients studied. No changes in triglyceride or total cholesterol fractions (LDL, HDL, and VLDL) were observed (Tables
1 and 2).
Table 1. Laboratory parameters: maximum, minimum,
and average values.
Maximum Maximum
Average
Value
Value
Hemoglobin

14.0

9.2

11.9

Leukocytes

8.840

2.300

5.219

INR

1.81

0.87

1.08

Serum Iron

214

16

94.9

Transferrin

380

192

287.2

Ferritin

134

3

30.2

Calcium

9.8

8.6

9.1

Sodium

148

133

141

Potassium

6.2

3.9

4.4

Magnesium

2.6

1,8

2,0

Chloride

108

99

104,5

Copper

182

73

113.1

Zinc

144

60

88.9

Vitamin B12

485

119

302.2

Total Protein

7.9

6

6.8

Albumin

4.8

3.3

4.1

Total Cholesterol

216

122

163

LDL

145

62

95.3

HDL

84

41

57.1

VLDL

24

8.2

14.5

Triglycerides

123

29

72.9

Laboratory parameters : maximum , minimum and average values
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Table 2. Absolute and relative frequencies of nutritional deficiencies and disorders.
Absolute
number

Relative Frequency

18 pacients

56%

Serum Iron

4 pacients

12,5%

Ferritin

10 pacients

31,2%

Transferrin

1 pacient

3,1%

Coagulation
Disorder

3

9,3%

Sodium

-

-

Potassium

-

-

Calcium

-

-

Magnesium

-

-

Chloride

-

-

Copper

1 pacient

3,1%

Zinc

6 pacients

18,7%

Vitamin B12

8 pacients

25%

Total Proteins

3 pacients

9,3%

Albumin

Anemia

1 pacient

3,1%

Cholesterol and Fractions

-

-

Triglicerídeos

-

-

Absolute and relative frequencies of disorders and nutritional
deficiencies.

DISCUSSION
Howes et al.5 had already described the relation between
malnutrition and impaired wound healing, as specific nutrients are required at various stages of the complex healing
process. According to Andrade et al.6, it is known that patients undergoing bariatric surgery present nutritional and
metabolic changes, which require particular attention in
the preparation for plastic surgery repair procedures. In the
study published by these authors in 2007, the main altered
indices were hemoglobin, proteins, serum iron, chromium,
and zinc. According to Richards and Schirmer7, the main
metabolic complications of Y-en-Roux gastric bypass are
iron and vitamin B12 deficiencies, with variation between
the series reported. These authors cite that iron deficiency
has a prevalence of between 15% and 40%, with iron deficiency anemia occurring in up to 20% of the patients. This
deficiency occurs because iron is preferentially absorbed in
the diverted intestinal segments, i.e., duodenum and proximal jejunum. Vitamin B12 deficiency is seen in 15–20% of
the patients, although it is rarely the cause of anemia or
neuropathies. This deficiency occurs owing to a combination of late and intrinsic factors responsible for its absorption. The results of this study corroborate those found in the
literature about the elevated prevalence of deficits of these
560

elements. Moreover, according to Richards and Schirmer7,
calcium deficiency may occur in up to 8% of patients who
undergo gastric bypass, in addition to the deficiency of liposoluble vitamins in different proportions reported in the
literature. Calcium and vitamin K, specifically among the liposoluble vitamins, are essential for the coagulation cascade
that occurs in the first phase of healing. Moreover, calcium
also serves as cofactor for enzymes involved in other steps8.
In our series, there were about 10% of disorders of the
extrinsic pathway of the coagulation process, although they
were unrelated to calcium deficiencies. Protein-calorie malnutrition is more likely to occur in the recent postoperative
period after gastroplasty. However, the late occurrence of
protein malnutrition suggests that these patients may always
be at a risk for such complications7. Adequate protein intake
is essential for the healing process as collagen is the primary
component of the scar. Our study identified a low rate of
protein deficiencies. When inadequate amounts of lipids are
ingested, the healing occurs slowly, and this process is accompanied by the subsequent self-protein consumption for
energy generation. Essential fatty acids are also essential for
normal healing8. The lipid profile was within the parameters
of normality. Concerning the ionogram, it is known that
electrolyte balance is essential to maintain homeostasis, and
thus the healing process. No change was observed for this
parameter, except for copper ions and zinc, which are cofactors of several enzymes involved in the healing process, and
as such could compromise cell proliferation and the formation of granulation tissue9.
CONCLUSION
Even with the improvements of bariatric surgery techniques, correct dietary supplementation, and increased access to information, it is common for postbariatric patients
to report some nutritional deficiencies to the plastic surgeon.
Therefore, a preoperative evaluation is required to investigate, at least, the most frequent disorders found in this study
by checking the blood count, coagulation, total proteins and
fractions, iron biochemistry, and serum levels of copper,
zinc, and vitamin B12. If the surgeon does not feel qualified
to handle a certain nutritional deficiency, the support of the
multidisciplinary team, involving a nutritionist, endocrinologist, and digestive system surgeon, may be sought10, 11. Fundamental is being with the patient fully compensated before
the plastic intervention. In conclusion, despite the already
known relation between nutritional deficiencies and healing disorders, more studies would be necessary to correlate
any food deficiency with the postoperative complications observed in this group of patients.
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