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Introduction

Ludwig’s angina is a rapidly spreading polymicrobial infec-
tious process that involves the submandibular, sublingual
and submental spaces.1 In 90% of the cases, it is of odonto-
genic origin. The roots of the lower second and third molars

extend inferiorly to the mylohyoid line, thus becoming the
main route of infection dissemination to the submandibular
space.2

Local or systemic diseases alter the body’s homeostasis,
favoring the evolution and dissemination of the infectious
process.3

Keywords

► biological tissue flaps
► Ludwig’s angina
► microsurgery
► plastic surgery
► surgical flaps

Abstract Ludwig’s angina is a polymicrobial infectious process, most often of odontogenic
origin, which requires early diagnosis and treatment and is aggravated by systemic
diseases. Surgical procedures may be necessary, such as debridement and the creation
of flaps for reconstruction. The anterolateral thigh flap is a free flap with numerous
advantages, such as a large donor area and minimal functional sequelae. The objective
of the present article is to report a severe case of Ludwig’s angina in which an
anterolateral thigh flap was used to treat the sequelae.

Resumo A angina de Ludwig é um processo infeccioso polimicrobiano, geralmente de origem
odontogênica, que requer diagnóstico e tratamento precoces, e é agravada por
doenças sistêmicas. Procedimentos cirúrgicos podem ser necessários, como
desbridamento e criação de retalhos para reconstrução. O retalho anterolateral da
coxa é um retalho livre com inúmeras vantagens, como grande área doadora e
sequelas funcionais mínimas. O objetivo deste artigo é relatar um caso de angina de
Ludwig grave em que um retalho anterolateral da coxa foi utilizado para tratar as
sequelas.
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The main symptoms are local pain, edema, and fever.
Progression to the cervical region can cause limitations of
cervical movement, sialorrhea, dysarthria, and dysphonia.
Tachypnea, dyspnea, tachycardia, restlessness, and the need
to maintain an upright posture suggest airway obstruction.

The initial treatment is clinical, based on broad-spectrum
antibiotic therapy. Additional procedures such as drainage of
collections and debridement of devitalized tissue may be
necessary. If the infection is of odontogenic origin, exodontia
of the affected tooth is essential for a successful treatment.4

The anterolateral thigh flap has a wide range of indica-
tions in the literature for the reconstruction of large losses of
substance in the head and neck, trunk, and extremities of
limbs.5 Its versatility is due to its long vascular pedicle, the
possibility of removing a large island of skin, the different
types of tissues used in a flap, and the low morbidity in the
donor area.6

The objective of the current report is to present the
application of the anterolateral thigh free flap in cervical
reconstruction after major surgical debridement due to
Ludwig’s angina.

Case Report

A 27-year-old man, with type-1 diabetes mellitus, admitted
to Instituto Doutor José Frota, in the city of Fortaleza, State of
Ceará, Northeastern Brazil, 12 days after beginning endodon-
tic treatment in dental element 47, with Ludwig’s angina
associated with necrotizing fasciitis in the bilateral subman-
dibular region and upper thorax. The patient underwent 3
consecutive surgical procedures for abscess drainage, de-
bridement of devitalized tissues, and extraction of tooth
element 47 (►Fig. 1). Pleural involvement and deep medias-
tinal progression were ruled out by computed tomography
(CT) scan.

Thirteen days postoperatively, the patient presented with
sudden dyspnea associated with asymmetric edema of the
lower limbs. A venous Doppler ultrasound of the lower limbs
found deep vein thrombosis in the right lower limb. The
patient referred to the intensive care unit (ICU) with a
hypothesis of pulmonary thromboembolism, which was
later confirmed, evolving with several conditions of infec-
tious origin during hospital stay, such as urinary tract infec-
tion and pneumonia, among others.

After clinical improvement, he was referred to plastic
surgery, where he continued to use silver-based dressings
and polyhexamethylene biquanide gauze. On day 57 of
hospitalization, a free anterolateral flap was created from
the left thigh to reconstruct the cervical region, through
anastomosis of the right transverse cervical artery and
vein, with a branch of the lateral circumflex femoral
artery. The flap was fixed only at the edges of the wound,
without the need for additional anchoring. The donor area
on the left thigh was closed primarily and presented no
complications.

Two additional surgical procedures were necessary, the
first for debridement of the flap edge, and the second for
grafting the remaining open areas.

During hospital stay, the patient used polymyxin B and
teicoplanin for 14 days, followed by fluconazole for 10 days
and meropenem for another 7 days.

The patient was discharged 104 days after admission. Flap
refinement by liposuction was performed 244 days after
surgery (►Figs. 2–4).

Discussion

Ludwig’s angina is a rapidly developing cellulitis, which
involves thefloor of themouth and the submandibular space,
and it is potentially fatal.7

Approximately 70% to 90% of cases are related to odonto-
genic infection, mainly in the lower second and thirdmolars,
since their roots are located below the mylohyoid line. In the
eventual progression of the dental infection, the subsequent
perforation of the cortical mandible bone in contact with the

Fig. 1 Neck after surgical debridement.

Fig. 2 Appearance after flap refinement.
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tongue will lead to the progression of the process to sub-
mandibular, sublingual, and submental spaces.4

Other causes include lacerations in the floor of themouth,
infected oral neoplasms, lymphadenitis, pharyngitis, foreign
bodies in the floor of the mouth, compound mandibular
fractures, salivary gland infections, tonsil abscesses, otitis
media, and even the use of injectable drugs in the large
cervical vessels.8

The microbiota that causes Ludwig’s angina is polymicro-
bial, of oral origin. The most frequently isolated pathogens
are Streptococcus viridans and Staphylococcus aureus, but
anaerobes such as Bacteroides, Peptostreptococcus, and Pep-
tococcus are also represent frequent causes of this infection.9

The recommended empiric antimicrobial therapy is crys-
talline penicillin G associated or not with an aminoglycoside
and metronidazole. For patients allergic to penicillin, clin-
damycin can be an alternative.10Definitive therapy should be
based on antibiograms. In the case described here, antibiotic
therapy was advised by the Hospital Infection Control
Committee.

In patients who develop the infection, there are generally
associated local etiological factors, such as the presence of

systemic diseases, such as diabetes mellitus, malnutrition,
liver diseases, immunosuppressive diseases, and organ
transplantation.11 In our clinical case, the patient was diag-
nosed with type-1 diabetes mellitus.

Among the various complications of Ludwig’s angina, we
can highlight airway obstruction, mediastinitis, sepsis and
septic shock, empyema, necrotizing fasciitis, pericardial
effusion, osteomyelitis, subphrenic abscess, aspiration pneu-
monia, and pleural effusion.12 In the present case, the patient
presentedwith necrotizing fasciitis, requiringmajor surgical
debridement, causing an extensive area of substance loss in
the cervical and upper chest region, with indication of
reconstruction with a microsurgical flap due to the unavail-
ability of viable local tissue.

As therapeutic options, partial skin grafts, local flaps such
as the deltopectoral and trapezius muscle flaps, as well as
free flaps can be used. The use of dermal matrix could also
have been used.

Skin grafts evolve with contraction of the grafted region,
and they are not a good option for areaswith a lot ofmobility,
such as the cervical region. In the case of local flaps, such as
the deltopectoral and trapezius muscle, they would have to
be bilateral for full coverage of the defect, with greater
morbidity of the donor area, as it could not be closed
primarily and causing greater aesthetic damage. The use of
dermal matrices is expensive and unavailable in the service,
making the free flap the best option for the case.

The first description of the anterolateral thigh flap was
made in 1984 by Song et al., as a flap based on septocuta-
neous perforators of the lateral circumflex femoral artery,12

which sends perforators through the septum or the vastus
lateralis muscle to an extensive area of skin.13

Currently, the anterolateral thigh flap is gaining ground in
microsurgery due to its versatility.14 Its long vascular pedicle
can reach 8 cm to 16 cm in length, a large island of skin
measuring approximately 25 cm�18 cm can be perfused by
just one perforator.7 This provides an extensive donor area,7

and enables a subsequent primary closure if the donor area is
smaller than 9 cm.13

The possibility of carrying a flap with different types of
tissue associated with it, such as adjacent muscles,13 also
represents an advantage of this flap, as well as having low
morbidity in the donor area and few functional sequelae.6

Other advantages related to this technique, such as
the possibility of maintaining the patient’s decubitus
position during the surgical procedure and the fact that
this flap can be removed thinly, with a thickness of up to
4mm, made it the best option for the case described.
Furthermore, this flap can be sensitized by including the
anterior branch of the lateral cutaneous nerve of the
thigh.6,13

The disadvantages of anterolateral thigh flap include the
large number of hair follicles, especially in male patients, the
relative difficulty in dissecting myocutaneous perforators,
and the need to refine the flap in patients with greater
subcutaneous thickness in the anterior region of the thigh.13

In the case described here, there was a greater presence of
hair follicles in the cervical region, aswell as a need for future

Fig. 3 Appearance after flap refinement.

Fig. 4 Appearance after flap refinement.
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refinement of the flap for better adaptation and cervical
mobility.

Conclusion

Ludwig’s angina is a serious, rapidly progressing, and poten-
tially lethal infection that must be diagnosed and treated
promptly by a multidisciplinary team.

In this clinical case, the anterolateral thigh flap repre-
sented an excellent option for covering the cervical defect,
with acceptable functional and aesthetic results, minimal
involvement of the donor area, and without sequelae.
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