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CASE SERIES

Vacuum-assisted closure therapy in reconstructive
surgery

“Vacuum-assisted closure therapy” nella chirurgia ricostruttiva
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SUMMARY

In 1997, supported by experimental work, Argenta published a clinical report describing a variety of complicated wounds whose treatment
responded successfully to negative pressure dressings using a vacuum-assisted closure system (VAC) (Kinetic Concepts Inc., San Antonio,
TX). This system has been successfully used in the fields of orthopaedics and traumatology, general surgery, plastic and reconstructive sur-
gery and gynaecology/obstetrics for a large variety of complicated wounds located in several regions, particularly in the torso and extremi-
ties. To the best of our knowledge, the use of the VAC therapy in treating free flaps surgical wounds has not been discussed in the literature.
Since 2009 at the Novara Major Hospital, we have been using the VAC therapy in selected cases for difficult and complicated wounds of
the maxillofacial region. The purpose of this study is to describe and discuss three cases undergoing VAC therapy followed by loco-regional
flaps in the management of exposed bone after fibular free flap. The advantages and disadvantages of VAC therapy in treating complicated
wounds have been reported by several studies; compared with conventional wet-to-dry dressings, this system eliminates interstitial oedema,
exudates and debrides while increasing blood perfusion leading to a more rapid promotion of wound healing with less bacterial loading.
Although surgical debridement, wet-to-dry dressing changes and antibiotic treatment are the mainstay in managing maxillofacial wounds,
VAC therapy can be used to obtain primary closure or to prepare the wound bed until definitive reconstruction is carried out. In our opinion,
the VAC technique is an innovative therapy, and at our institution represents the standard of care for the majority of complicated wounds.
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RIASSUNTO

Nel 1997 Argenta, basandosi su uno studio sperimentale, pubblico un clinical report descrivendo una serie di ferite complicate trattate con
successo con medicazioni applicanti una pressione negativa a livello della ferita stessa (Vacuum Assisted Closure System — VAC); Kinetic Con-
cepts Inc., San Antonio, TX). Questo sistema ¢é stato successivamente utilizzato in diversi settori della medicina (ortopedia e traumatologia,
chirurgia generale, chirurgia plastica e ricostruttiva, ginecologia ed ostetricia) per il trattamento di una grande varieta di ferite complicate,
localizzate in diverse sedi, ma in particolare di quelle localizzate a livello del tronco e delle estremita. Attualmente in letteratura non é stato
ancora discusso nei dettagli I'utilizzo della “VAC Therapy” nel trattamento delle ferite complesse successive alla chirurgia ricostruttiva con
lembi liberi. Sin dal 2009, presso I’Ospedale Unversitario di Novara, é stato introdotto [’uso, in casi selezionati, della “VAC therapy” per
il trattamento delle ferite complicate della regione maxillo-facciale. L’obiettivo del nostro studio e quello di descrivere e discutere ['utilizzo
della “VAC therapy” nella gestione di ferite complicate mandibolari (esposizione di osso e di placche ricostruttive) successive alla chirurgia
ricostruttiva con lembo libero osteomiocutaneo di fibula. Rischi e benefici dell utilizzo della “VAC therapy”, nel trattamento di ferite comples-
se, sono stati riportati da diversi studi in letteratura; in confronto alle medicazioni convenzionalmente utilizzate, questo sistema innovativo
elimina ’edema e ’essudato interstiziale, incrementa la perfusione dei tessuti e riduce la carica batterica, conducendo ad una piu rapida
restitutio ad integrum della ferita stessa. Tuttavia, sebbene il debridement chirurgico, il rinnovo frequente della medicazione e la terapia anti-
biotica rappresentino, tutt’ora, il perno nella gestione delle ferite della regione maxillo-facciale, la “VAC therapy” potrebbe essere utilizzata
per ottenere una guarigione primaria della ferita oppure per preparare il tessuto ai fini di una ricostruzione chirurgica definitiva.

PAROLE CHIAVE: Lembo libero di fibula * Pressione subatmosferica * Ferite maxillo facciali * VAC therapy
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Introduction introduced the first use of subatmospheric pressure to manage
) ) chronic wounds; in 1997 Argenta **, supported by experimen-
Although there has been an increase in new treatment mo- work, expanded this method by publishing a clinical report
dalities to expedite wound healing including several types  of 4 variety of complicated wounds of the torso and extremi-
of dressings, topical growth factors, hyperbaric oxygen and ties that responded successfully to negative pressure dressings;
systemic and local antiseptic agents, treatment of chronic  this system is known as the vacuum-assisted closure system
wounds remains a clinical dilemma . In 1993, Fleischmann >  (VAC) (Kinetic Concepts Inc., San Antonio, TX, USA).
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Data from animal models have shown the lesions treated
by subatmospheric pressure have an increase of dermal
and subdermal blood perfusion to the wound, a decreased
bacterial loading and an high rate of vital granulation tis-
sue growth without interstitial fluid, exudates and debri-
des compared to controls *°.

Since its introduction, the vacuum-assisted closure (VAC)
system has been successfully used in the fields of orthopaed-
ics and traumatology, general surgery, plastic and reconstruc-
tive surgery and gynaecology/obstetrics for a large variety of
complicated wounds located in several regions, particularly
in the torso and extremities. The VAC system is is formed by
a central therapy unit controlled by a computer, canister, tube
and foam and drape dressing; the foam dressing is secured
into the lesion that is sealed by the drape. One side of the
plastic tube is connected to the dressing; the other is attached
to a canister that is connected to the control unit; negative
subatmospheric pressure (125 mm Hg below the ambient
pressure) is applied to the wound through the tube 7.
Compared to other specialities, there are very few clini-
cal reports of the VAC system for treating head and neck
wounds and, to the best of our knowledge, the use of the
VAC therapy in treating free flaps has not been discussed
in detail in the literature. In 2006, Schuster ® published the
first successful case of VAC therapy used on a complicated
facial lesion. In the same year, Andrews ° treated complex
head and neck wounds with VAC, which included exposed
calvarium and split-thickness skin grafts. Recently, Byrn-
side '° used VAC to treat a mandibular plate exposition, a
necrotizing cervico-facial fasciitis and a gunshot injury.

Case series

We retrospectively reviewed the records of 3 patients affect-
ed by complex head and neck wounds treated by VAC and
a specialized wound dressing Granufoam™ (resilient, open
cell foam surface that promotes the formation of granula-
tion tissue) (Kinetic Concepts, Inc, San Antonio, TX, USA)
between May 2009 and April 2011 at the Department Head
and Neck Surgery of Novara University Hospital.

VAC therapy was started during hospitalization and con-
tinued at home after the discharge; dressing changes were
performed every 2 days until the end of therapy. The pur-
pose of our study is to describe and discuss the applica-
tion of VAC therapy in patients affected by complicated
mandibular wounds (Table I and Table II). The clinical
histories of each patient included are described in detail.

Case 1

In June 2010, a 50-year-old woman was referred to the
Maxillofacial Surgery Unit of Novara Major Hospital for
definitive reconstruction of an extensive defect involving
the mandible as a consequence of squamous cell carci-
noma of the left tonsil (pT3N1Mx) treated surgically by
a left hemi-mandibulectomy associated with homolateral
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modified radical neck dissection Type I (MRDN-II) fol-
lowed by radiotherapy (total of 70 Gy for 35 applications)
performed three years before in the ENT Unit of Novara
Major Hospital. The patient referred hypertension for al-
most 20 years controlled by drug therapy (Fig. 1A).

In July 2010, after discussion of the case in terms of risks
and benefits such as exposition of the plate and necrosis
of the irradiated flap versus reconstruction of mandibu-
lar integrity with restoration of a fair deglutition and re-
establishment of acceptable cosmesis, we decided to use a
fibular free flap to reconstruct the mandible.

After completion of a temporary tracheostomy and eleva-
tion of a cervical flap, the fibular bone was grafted, osteot-
omized and placed to repair the mandibular defect; the os-
teosynthesis was performed with a 2.4 mm reconstruction
plate. The anastomosis was performed with microsurgical
technique and the neck wound was primarily closed after
the placement of suction drains.

On day 10 after intervention, cutaneous exposition of
the reconstruction plate was observed (Fig. 1B). We de-
cided to use VAC with GranuFoam™ dressings which
was trimmed to the wound size of the lower jaw, se-
cured by an occlusive drape and changed 3 times a week
for 20 days (Fig. 1C). Unfortunately, primary closure
was not achieved and the patient underwent a seconda
procedure (August 2010) by a rotational flap with a
full thickness skin graft to cover the residual bone and
the hardware. The follow-up showed the closure of the
wound and adequate reconstruction of the lower jaw
with an acceptable morphology of the head and neck
region (Fig. 1D).

Case 2

In May 2009, a 41-year-old man originally from Senegal
was referred to the Maxillofacial Surgery Department of
Novara for an advanced mandibular osteoradionecrosis
after radiotherapy for an unknown carcinoma of the oral
cavity non-surgically treated in his country two years ear-
lier. He presented an extensive composite 3-dimensional
defect of the lower jaw involving the oral mucosa, man-
dibular bone, external skin and soft tissues, with a clear
communication between the oral cavity and the exterior.
No previous health problems were referred.

In June 2009, after discussion of the case in terms of re-
construction of the bony scaffold, restoration of the oral
deglutition, obliteration of dead space and reestablish-
ment of acceptable cosmesis, we planned a subtotal man-
dibulectomy with resection of intraoral lining, masticator
muscles, buccal fat pad and cheek skin with a simultane-
ous fibula osteomyocutaneous free flap to reconstruct the
extensive composite defect.

After completion of a temporary tracheostomy and wide
surgical demolition (ENT and maxillofacial surgeons),
the fibular bone was osteotomized to reconstruct the man-
dibular defect and osteosynthesis was performed with a
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Fig. 1. Preoperative clinical view (A), postoperative cutaneous exposition of
the reconstruction plate (B), VAC therapy in situ (C) and follow-up showing
acceptable morphology of the head and neck region (D).

2.4 mm reconstruction plate with and a titanium condyle
prosthesis. The skin paddle was used to repair the external
defect. The anastomosis was performed with a microsur-
gical technique and the neck wound was primarily closed
after the placement of suction drains.

One month after surgery, although with a good seal of the
mucosal layer, the patient presented exposition of a seg-
ment of the fibula and the reconstruction plate with partial
necrosis of the skin paddle (Fig. 2A). The patient was put
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on VAC therapy with Granufoam™ Dressings for 20 days
(Fig. 2B).

Six months later, after wide debridement of the wound,
a definitive reconstruction was performed with a pedicle
pectoralis major muscolocutaneous flap to cover the re-
sidual bone and hardware. Follow-up showed successful
anatomic reconstruction of the lower jaw with fair mor-
phology of the head and neck region and acceptable sym-
metry of the lower third of the face (Fig. 2C).
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Case 3

In July 2010, a 57-year-old man was referred to the ENT
and maxillofacial Department for a suspect lesion 3 cm in
diameter of the buccal mucosal nearby the right mandible
(retromolar region) that was diagnosed, after an incisional
biopsy, as squamous cell carcinoma. No previous health
problems were reported. After combined EN'T/ maxillofacial
clinical and radiological evaluation, we decided for a surgi-
cal approach of the lesion that included right hemipelvi-glos-
so-mandibulectomy (horizontal branch of the mandible) and
homolateral functional neck dissection removal of the lymph
node levels (I to V according to Robbins) and selective con-
tralateral neck dissection (level I according to Robbins), pre-
ceded by the execution of a temporary tracheostomy (pT2-
NoMx). No postoperative radiotherapy was performed.

In April 2011, the patient returned to our observation be-
cause of functional defects from previous surgical treat-
ment: microstomia (2.5 cm) and ankyloglossia (by anchor-
age of the residual tongue to the inferior gingival fornix to
close the lack of substance of the pelvis caused by tumour
resection). After careful clinical and radiological evalua-
tion and exclusion of local and systemic residual or recur-
rent disease, the patient underwent surgical reconstruction
with a fibula osteomyocutaneous free flap.

Fig. 2. Exposition of a segment of the fibula and the reconstruction plate
with partial necrosis of the skin paddle (A), patient on VAC therapy (B), post-
operative symmetry of the lower third.

Fifteen days after the operation, cutaneous exposition of
the reconstruction plate was observed (Fig. 3A); the pa-
tient was put on VAC with Granufoam™ dressings for 40
days (Fig. 3B). Two months later, definitive reconstruction
was performed with a pedicle pectoralis major muscolo-
cutaneous flap. Follow-up showed acceptable functional
and aesthetic results.

Discussion

‘Wounds located in the head and neck region are technical-
ly difficult to treat in terms of cosmesis and functionality
for a multitude of issues such as poor vascularity of resid-
ual tissue after surgical demolitions, failed reconstructive
techniques, radiotherapy and chemotherapy. VAC works
by both macrostrain and microstrain. Macroscopically it
stretches the foam, leading to closure of the wound edges
with a uniform pressure around the bed. Microscopically,
it stretches cells, increasing proliferation and cell migra-
tion 11-15.

The wound must be prepared by surgical debridement to
promote a well vascularised area prior to the application
VAC. The VAC system can be used over any type of tissue
or material including fascia, muscle, tendon, bone, der-
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mis, fat, vascular synthetic grafts, orthopaedic hardware
or synthetic mesh. Contraindications to VAC therapy are
fragile skin, ischaemic tissue and malignancy: however,
in our patients, there was no clinical or instrumental evi-
dence of residual or recurrence disease '*1317 1820,
Complications are infrequent with low morbidity: due
to the removal of large volumes of fluid, haemodynamic
instability has been cited in the literature as a potential
complication: less serious consequences are pain, skin ir-
ritation or maceration, bleeding, tissue necrosis and infec-
tion °. There are no clinical reports of massive bleeding
due to VAC while treating head and neck wounds; how-
ever, placement of this device over large blood vessels or
any vessels that can bleed must be avoided 7 "°.

We adopted the VAC therapy to assist wound healing over
exposed bone and hardware as complications of free flap
surgery; our application was analogous to the use of VAC
in wounds of extremities. We have efficiently used the
VAC device placed directly over the exposed bone and
reconstruction plate with satisfactory wound healing in
terms of vital granulation tissue in the bed and at the pe-
riphery of the wounds without infection.

The head and neck region contains a variety of moist con-
tours and orifices; accordingly, it is often technically diffi-
cult to obtain an airtight seal around the dressing. Benzoin
(KCI, USA) or similar substances can be used as an adhe-
sive to facilitate the airtight seal. Moreover, an occlusive
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Fig. 3. Cutaneous exposition of the reconstruction plate (A), VAC therapy (B).

film such as Tegaderm (3M Health Care, Minneapolis,
MN, USA) can be helpful to maintain the seal. The nega-
tive pressure can be used constantly or intermittently, and
the foam can be used as a bridge between two wounds
using a single device * ¥, However, it is always necessary
to use negative pressure because the majority of studies
have demonstrated that this system is necessary for the
functionality of VAC and wound healing 2162,

However, based on our clinical experience in manage-
ment of head and neck wounds with VAC, it is a safe tool
and can be applied over the majority of lesions located
over soft tissue and bones of the maxillofacial region. Al-
though we achieved a satisfactory result in terms of pro-
fuse and vital granulation tissue around the wound in all
three cases described, we could not achieve primary clo-
sure and salvage surgical reconstruction was required for
a final result that was acceptable.

With this method, until a second procedure is performed, it
is possible to prepare the wound bed with tissue perfusion
and granulation, without interstitial fluid, exudates, debri-
des and bacterial load; consequently, the area to be covered
is reduced and the secondary reconstructive procedure can
be more conservative with less morbidity, faster recovery
and a higher probability of success. Although VAC therapy
has high costs ($100-$200 a day), there are fewer dressing
changes and the faster wound healing can potentially lead
to a shorter hospitalization times %%,




VAC therapy pose some problems when considering in-
tricate sites of the head and neck region, painful dressing
changes and high costs, it can be very useful in compli-
cated head and neck wounds from either traumatic or sur-
gical origin. Although surgical debridement, wet-to-dry
dressing changes and antibiotic treatment are the mainstay
in managing head and neck wounds, VAC can be used to
obtain a primary closure or to prepare the wound bed until
definitive reconstruction is performed.

Although the subatmospheric pressure technique is gain-
ing popularity among surgeons, there is a lack of well
designed and adequately powered randomized control-
led trials evaluating its effectiveness. According to the
Cochrane Collaboration Review, only one trial reported
a statistically significant reduction in wound volume in
patients managed by this method 2.

Conclusions

In our experience, VAC therapy is an excellent modality
for treating complex head and neck wounds. There were
no complications related to this therapy and reconstruc-
tive procedures on a prepared wound were greatly facil-
tated. However, at the moment there is a low level of evi-
dence to justify the use of VAC therapy in the treatment of
chronic head and neck wounds; therefore, further clinical
trials should be conducted to better understand the utility
of this system for head and neck surgery.
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