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ABSTRACT

Objective: Although our knowledge of bone reconstruction
through microsurgery has increased, the vascularized fibula
flap remains one of the most difficult free flap reconstructions to
perform, and complications remain a challenge. The incidence
of obesity is increasing and is associated with higher rates of
free flap complications, which can lead to disastrous results.
Since there is no consensus in literature regarding the influence
of obesity on free flap outcomes in orthopedic surgeries that
require segmental bone reconstruction, the objective of this
study was to determine whether obesity increases the risk of
post-operative complications (Clavien-Dindo grade Ill) after free
vascularized fibular flap surgery. Methods: A cohort study was
conducted in all patients undergoing free flap limb reconstructions
between July 2014 and July 2018. Patients were separated in two
groups based on their body mass index (BMI): non-obese and
obese (BMI=30 kg/m?). Results: Twenty-three free vascularized
fibular flaps were studied. The indications included trauma in
13, tumors in 7, and congenital pseudarthrosis of the tibia in
3. Obese patients were associated with an increase in surgical
complications (p=0.038). During the final follow-up, consolidation
was obtained in 17 patients (74%). Conclusion: Obesity is a risk
factor for complications in free vascularized fibular flap surgery.
Level of evidence 1V, original article.

Keywords: Microsurgery; Free tissue flaps; Tissue transplantation;
Risk factors; Fibula.

RESUMO

Objetivo: Apesar do crescente conhecimento em reconstrugao 6ssea
por meio de microcirurgia, o retalho livre de fibula vascularizada ainda
permanece como uma das reconstrucbes mais dificeis de ser executada,
e suas complicagbes ainda sdo um desafio. A incidéncia da obesidade
tem aumentado e esta associada a taxas mais altas de complicagées
de retalhos livres, o que pode levar a resultados desastrosos. Uma vez
que ndo ha consenso na literatura a respeito da influéncia da obesidade
nos desfechos dos retalhos livre em cirurgias ortopédicas que requeiram
reconstrucdo de segmento 6sseo, o objetivo deste estudo foi avaliar se
a obesidade aumenta o risco de complicagbes pds-operatdrias (Cla-
vien-Dindo grau lll) apés a cirurgia de retalho livre de fibula vascularizada.
Métodos: Foi realizado um estudo de coorte transversal, com a incluséo
de todos o0s pacientes submetidos a reconstrugao de membros com
retalho livre de fibula vascularizada, entre julho de 2014 e julho de 2018.
Os pacientes foram separados em dois grupos, com base no indice de
massa corporal: ndo obesos e obesos (no indice de massa corporal
> 30 kg/m?). Resultados: Foram analisados 23 retalhos livres de fibula
vascularizada. As indicagdes foram trauma em 13 casos, tumor em sete
e pseudoartrose congénita da tibia em trés. Pacientes obesos foram
associados a aumento nas complicagoes cirdrgicas (p = 0,038). No final
do acompanhamento, a consolidacédo dssea foi obtida em 17 pacientes
(74%). Conclus&o: A obesidade é um fator de risco para complicagdes no
retalho livre de fibula vascularizada. Nivel de evidéncia IV, artigo original.

Descritores: Microcirurgia. Retalhos de tecido biolégico. Transplante
de tecidos. Fatores de risco. Fibula.
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INTRODUCTION

Free vascularized fibular flap is a standard technique for recon-
struction of complex and long defects in lower and upper limbs,
especially in traumatic and oncologic defects.

Although, the crescent knowledge in bone reconstruction with
microsurgery, the fibular flap still remains one of the most difficult
free flaps and complications, including the loss of viability of the
vascularized bone and pseudarthrosis, remains a challenge.

With the crescent obesity in world population, the concern about
complications, associated with this comorbidity, is raising. Obesity
is associated with higher rates of complications in free flaps surgery
and the most common is postoperative infection, which can lead to
disastrous results, including total free flap loss and amputation.!?
Since there is no previous description in literature about the cor-
relation of obesity with higher rates of complications in vascularized
bone flaps, to our knowledge; the aim of this study it to compare
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obese and non-obese patients, according tosurgical complications
rates, in free vascularized fibular flaps in orthopaedic surgeries,
that requires segmental bone reconstruction.

MATERIALS AND METHODS

All consecutive patients who received a free vascularized fibular flap
for upper and lower limb reconstruction forsegmental bone recon-
structionat our institution, from July 2014 through July 2017, were
included in a cohort study, following the strobe guidelines. No patient
was excluded; informed consent was obtained from all individual
participants included in the study and the minimal follow-up of one
year. The study was approved by the Ethics Committee (Protocol
number 42679515.2.0000.0068). Patients were separated in two
groups, based on their BMI, calculated by dividing the weight in
kilograms (kg) by height in meters (m) squared: non-obese (BMI<
30 kg/m?) and obese (BMI=30 kg/m?) and according to the World
Health Organization (WHO) definition of obesity.

Patient demographics (age, gender and comorbidities), location
and size of bone defect, operative technique, including the type of
fixation of bone flap, and intraoperative or postoperative surgical
complications were studied. The ischemia time of the free flap
was studied, which was defined as the time between the section
of the pedicle in the donor area and the release of clamps of the
artery and at least 1 vein (in cases in which more than 1 vein was
anastomosed) and perfusion of the flap was observed.

The surgical complications withgrade Il (complications requiring
surgical intervention) of Clavien-Dindo classification,®* observed
were: dehiscence, partial or total skin island flap loss, thrombosis
with absence of vascular flow in vascularized fibula with anasto-
moses revision and infection.

Consolidation was established on standard clinical and radiological
parameters in consecutive radiographs and was not considered a
Clavien-Dindo complication as it is a late complication in follow-up
of vascularized fibular flap. It was studied the occurrence of pseu-
darthrosis and need for further surgeries to obtain consolidation.
After consolidation, it was analyzed the final functional result and
the use of orthotic or ambulatory aid were assessed.

Statistical Analysis

Statistical analyses were performed with SPSS 20.0 (SPSS Inc ®,
Chicago, IL, EUA). All tests were two-tailed, and statistical signif-
icance was defined as p < 0.05. Qualitative data were analyzed
by Pearson chi-square test or Fisher exact test. Mann-Whitney
U-test was used for quantitative nonparametric data. Multinomial
logistic regression was then conducted on the variables that were
significant by univariate analysis or with a P-value < 0.20. The
backward algorithm was used.

RESULTS

A total of 23 free vascularized fibular flaps were performed
in 23 patients. Of these, 14 patients were male and 9 female.
The indications for bone reconstruction were defects cause
by: trauma in 13 patients, tumor in 7 patients and congenital
pseudarthrosis of the tibia in three patients. (Figure 1) The type of
bone tumor were: giant cell tumor in three cases, osteosarcoma
in two cases, B-cell ymphoma in one case and adamantinoma
in one case. (Figure 2)

Patients were divided in two groups according to the BMI: 18
patients were non-obese and 5 patients obese (BMI = 30kg/m?).
Age, indications, wound location and size of bone defect were
similar in both groups (obese versus non-obese).

The most common anatomical area of bone lesion was leg in eight
cases, followed by forearm in six cases. (Figure 3)
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Indications

Il Congenital pseudarthrosis
of the tibia

B Trauma
Tumor

Figure 1. Indications of free vascularized fibular flap.

Figure 2. Male, 30 years old, motorcycle accident with open fracture of
the distal leg with chronic traumatic wound. Submitted to free vascu-
larized fibular flap for bone and soft tissue reconstruction. Final results
with bone consolidation and satisfactory ambulation without bracing
or crutches after two years.
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Figure 3. Description of anatomical area of the bone lesion.

The method of fixation was: plate and screw for 11 patients, K-wire
and cast for 3 patients and a combination of external fixator, screw
and/or K-wire for 9 patients.

The average intraoperative ischemia time of free vascularized fibular
flap was 133,2 minutes (SD 42,8) for non-obese patients and 195,6
minutes (SD 71,4) for obese patients (p=0,08).

Twelve patients had surgical complications, including: 1 dehis-
cence, that required a local flap for coverage); 1 loss of skin island
that required a local flap for coverage of fibular flap; 2 cases of
post-operative infection that required surgery and treatment with
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antibiotics, with complete resolution of infection, but one case lost
the skin island flap and the other had pseudarthrosis of fibular flap,
that was submitted to bone graft and plate with screw fixation, with
final consolidation; 8 cases had signs of vascular compromise of the
skinisland and were submitted to reexploration, of these, two cases
had thrombosis of the anastomoses and were successfully revised;
two cases lost only the skin island flap without vascular compromise;
one patient required hematoma drainage without thrombosis; and 3
patients had thrombosis with absence of flow in vascularized fibula,
one of these patients had congenital pseudarthrosis of the tibia,
the second patient had a traumatic defect of the foot and the other
was a reconstruction after excision of humeral tumor. The avascular
fibula was maintained after complete debridement of soft tissue. The
second patient was submitted to a successful anterolateral thigh flap
for coverage of the foot, but maintained a post-operative infection
and at last was submitted to a Chopart amputation. Seven patients
had comorbidities, including five smokers patients and comorbidities
were not risk factors for complications (p=0,86). (Table 1)

At final follow-up consolidation was obtained in 17 patients (74%).
Two patients had pseudarthrosis prior to final consolidation and
were submitted to revision of fixation, one of these to plate and screw

fixation associated to bone autograft and the other to llizarovexternal
fixator. Among six patients without final consolidation, one patient had
consolidation in proximal fixation of free vascularized fibular flap with
distal pseudarthrosis but was walking with a cane; one patient had
tumor recurrence and was submitted to shoulder disarticulation; and
the remaining four patients, were submitted to amputation (3 transtibial
and one Chopart level). Inregard to gait evaluation, of the 11 patients
submitted to free vascularized fibular flap transferred for the lower
limb: four were submitted to amputation, five patients were walking
with crutches, two patients with a cane and three patients without aid.
The average defect size of patients with surgical complications was
9,7 cm and patients without complications was 12,5, no statistical
difference was observed (p=0,163).

The type of fixation with plate and screw compared to other methods,
did not influenced the results, regarding the surgical complications
(p=0,855) or consolidation rates (p= 0,640). Obesity did not influ-
enced the complication rates ( p=1,0).

All obese patients had complications (grade Il Clavien-Dindo)
when compared with non-obese patients (44%) and obesitywas
significantly associated with an increase in surgical complications
rates of grade Ill Clavien-Dindo classification (p= 0,038). (Figure 4)

Table 1. Description of cases with surgical complications.

Defect | 52 |BMiI (kg/ Consolidation | Pe@mbulation
Patient| Age | Sex [Indication Comorbidities . defect 2 g Complications Type of fixation (Y/N)
location m?) (Y/N) .
(mm) Amputation
#1 9 F Tumor Shoulder | 221 19,37 Plate and screws Y N/A
#2 17 Tumor Leg 103 18,83 Plate and screws Y Y
# | 5| M| Tumor Legand | o3 | pg93 External fixator N Y - cane
Ankle and screws
#4 31 M | Trauma Smoking; Diabetes Leg 68 19,38 External f'.x ator Y Y
and K-wires
#5 42 | M | Trauma Smoking Leg 140 | 25,71 External f|_x ator Y Y - crutches
and K-wires
#6 45 | M | Tumor Arm 56 30,46 Anastomoses ravision; Plate and screws N N/A
total flap loss
#7 23 | M | Trauma Thigh 232 | 20,62 Anastomoses Revision External f'.x ator N Amputation
and K-wires
# | 23| M | Trauma Smoking Forearn | 93 | 2422 | Anastomoses Revision; K-wires Y N/A
Skin island flap loss
#9 2 F CPT Leg 48 15,00 External fll)(ator v v
and K-wires
#10 | 36 | M | Trauma Smoking Clavicle 73 25,22 Dehiscance; Local Plate and screws Y N/A
flap for coverage
#11 | 10 | F | Tumor Shoulder | 158 | 1548 | Anastomoses Revision; | g0 g screws Y N/A
Skin island flap loss
#12 | 45 F | Trauma Smoking; Hypgr’gensmn; Wrist 69 40,40 Anastomoses Revision K-wires Y N/A
Hypothyroidism
#13 | 24 | F | Trauma Leg 123 | 21,60 Partial Flap Loss; Local External fllxator v y
flap for coverage and K-wires
#14 | 57 F | Tumor | Diabetes; Hypertension | Wrist 90 27,92 Plate and screws Y N/A
#15 | 26 | M | Tumor Cocaine use Forearm | 124 | 20,16 Plate and screws Y N/A
Anastomoses revision; External fixator )
#16 3 | M CPT Leg 80 19,38 Total Flap Loss and Kewires N Amputation
#17 | 28 | M | Trauma Forearm 86 30,31 Post-.operatlve infection; K-wires Y N/A
Skin island flap loss
#18 | 29 F | Tumor Forearm | 111 23,78 Plate and screws Y N/A
#19 | 26 F | Trauma Forearm | 142 | 33,80 Post-operative infection Plate and screws Y N/A
#20 | 10| M| cPT leg | 82 | 1503 External fixator N Amputation
and screws
#21 | 40 | M | Trauma Foot 57 27,16 Anastomoses revision; Plate and screws N Amputation
Total flap loss
#22 | 38 | M | Trauma Ake | 79 | 2204 External fixator, v %
screws and K-wires
#23 | 31 | M | Trauma Forearm | 43 30,02 - /?\nastomoses . Plate and screws Y N/A
Revision; Hematoma drainage

CPT (congenital pseudarthrosis of the tibia).
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Figure 4. Male, 38 years, postoperative infection after internal fixation after an ankle sprain, forwarded with bone and soft tissue wound of the

ankle. Submitted to free vascularized fibular flap for bone and soft tissue reconstruction. Final result after 15 months, achieving satisfactory

ambulation, without aid.

DISCUSSION

The free vascularized fibular flap is a reliable technique for recon-
struction of bone defects, usually larger than 6 cm, and indications
includes: limb reconstruction after tumor, trauma, infection and
congenital deformities.>” Taylor et al 4 describes 38 free vascu-
larized fibular flaps for tibial reconstruction, observing that, stress
fractures before consolidation, occurs in most cases and obtain
an overall success rate of 95%, with vascularized bone flaps. The
complications described to vascularized fibular flaps includes:
thrombosis of vessels anastomoses, infection, pseudarthrosis and
inadequate graft hypertrophy, and can lead to limb amputation in
these severe cases.®

The type of bone fixation of the vascularized fibular flap varies
according to the recipient site, location in long bones defects, age
of patients and the preference of the surgeon. Inadequate fixation
is one of the causes of pseudarthrosis,® in our study, we could not
observe difference in consolidation rates or surgical complications
with different types of fixation, and bone union was obtained in 74%
of cases, similar to literature.'®"

Obesity is a common risk factor studied for free flaps complica-
tions.">™ For our knowledge, there is no description of obesity

influencing specifically vascularized bone flaps. Obesity may lead
to difficulties during harvest and inset of free flap, prolonging oper-
ative time, increasing the risk of post-operative deep surgical site
infection,"* intraoperative total blood loss and free flap loss.'® We
observed that obese patients, with BMI > 30 kg/m?, had an increase
in complications rates, with statistically significant difference. The
average intraoperative ischemia time of free vascularized fibular
flap was longer in obese patients, this fact may be justified by the
greater difficulty in the surgical access no neurovascular structures
and in the donor and recipient area dissection, although it was
not statistically significant wich can be justified by the number of
patients included in this study. When performing surgeries in obese
patients, they should be aware of the increased risk.

Although a high rate of complications, our overall success rates are
similar to those in the literature, with 13% total flap loss.

The limitation of the study is the small number of patients, which
can lead to a type Il error. Another important bias is the choice of
bone fixation that can influence in consolidation results.

CONCLUSION
Obesity is a risk factor for complication in free vascularized fibular flap.
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