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Abstract

Mandibular reconstruction in osteoradionecrosis or salvage surgery can often be
complicated by the lack of suitable recipient vessels in the ipsilateral neck and associated
requirement for significant extra-oral skin reconstruction. The scapula tip with its long
vascular pedicle and option of a chimeric soft tissue component offers a versatile

reconstructive solution in such cases.

Four consecutive cases of mandibular reconstruction with poor ipsilateral vascular options
and additional soft tissue requirements are presented when the scapula tip is justified and

preferred.

The blood supply to the lateral scapula through the circumflex scapular system has been
well established in the literature and this would be the preferred reconstruction in class |
mandibular defects associated with a significant soft tissue requirement. The scapula tip
would suit cases where the ipsilateral recipient vessels are compromised, and so justify the
potential for mandibular reconstruction with inferior bone stock.

Keywords: Mandible reconstruction; Vessel depleted neck; Scapula free flap; Scapula angle;

Scapula tip

Introduction

The angular branch of the thoracodorsal artery which supplies the scapula tip was first
described by Deraemaeker(1). Coleman and Sultan(2) subsequently described harvest of
the scapula tip with the latissimus dorsi muscle as a single free flap. The advantages of the

scapula tip are a long vascular pedicle, and a flexible soft tissue paddle ideal for extensive
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soft tissue loss as well as oral reconstruction from the same pedicle. Drawbacks include the
relatively limited bone stock: by maximum length and by unsuitability for implants. The
reconstructive advantages overall have been summarised by Chepeha et al (3) as avoiding

the need for two flaps or interpositional vein grafts.

The scapula tip has been described in reconstruction of short posterior mandible defects
including angle (Class (4)) using ipsilateral neck vessels (5, 6). In most similar cases, our
practice would be to use the standard circumflex scapula option, or other donor sites, as
pedicle length is not such an important factor. Although we have described the use of, and
indications for, scapula in head and neck reconstruction(7), only use of the lateral border of

scapula based on the circumflex scapula artery was described in this series in the mandible.

The purpose of this report is to describe 4 cases when the scapula tip was the most
appropriate donor site option not only compared to circumflex scapula but also fibula, radial

and iliac crest.

Patients and methods

All patients who had segmental mandibular defects reconstructed with the scapula tip flap
were identified from the surgical database of the authors. Data collection: age, sex,
diagnosis, previous treatment, class and size of defect, harvest side, vessels used for
anastomosis (recipients), complications and other outcome (e.g. implants or oral

rehabilitation considered).
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Results

Four consecutive patients (2014-16) were identified and included in this case series. The
indications for reconstruction with the scapula tip were: class 1(4) mandibular defects
where the ipsilateral neck was unsuitable for recipient vessel selection due to previous
treatment for head and neck cancer or recurrent disease, necessitating vascular access to
the contralateral neck (Table 1). All four patients had successful reconstruction without any

return to theatre.

Discussion

The similarities between these cases are:

1. Heavily pre-treated or diseased ipsilateral neck: ipsilateral recipient vessels unsuitable or
unavailable by combination of either prior neck dissection and/or prior irradiation to neck,
and comprehensive neck disease for salvage surgery

2. Significant cervicofacial soft tissue defect: the avoidance of fistula and return to
swallowing in such cases is arguably more important than the requirement to restore bony
continuity. The final dimensions of such defects are often greater than initially anticipated,
highlighting the need for reliable high volume soft tissue reconstruction (Figures 1 and 2).
3. Class 1 mandibular segmental bone defect <10cm. Aim to restore facial projection and

arch continuity.

Reconstruction with composite fibula could be considered in patients where there is no
cutaneous defect involved or when the cutaneous defect is not significant. This donor site
may be unsuitable (such as in patient 3) due to peripheral vascular disease affecting the

peroneal vessels.
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The subscapular (thoracodorsal) system flaps, provides more soft tissue with superior
vascularity when compared to the fibula, avoiding potentially significant donor site
morbidity(8) and recipient site wound complications such as dehiscences or delayed healing

which could result in exposure of osteosynthesis plates or fistula formation.

The scapula tip in our experience is not the bone flap of choice for mandibular
reconstruction when oral rehabilitation with dental implants is required. It is, as
demonstrated, a versatile bony flap for reconstruction of class 1 segmental bony defects
resulting from revision, osteoradionecrosis or salvage, with soft tissue requirement where
the ipsilateral neck is unsuitable for vascular access. The pedicle length available obviates
the needs for an interpositional vascular graft and the option for a chimeric soft tissue
component allows reconstruction with a single flap, limiting donor site morbidity for
patients. An algorithm to aid selection of composite free flap, highlighting the role of the
scapular tip in reconstruction of class | and 1I(4) defects, is therefore proposed in order to

refine the clinical decision making process (Figure 3).
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Legends
Table 1: Characteristics of four consecutive patients (previous treatment for OSCC/OPSCC
with recurrence or late treatment related toxicity) reconstructed with scapula tip flap (2014-

2016)

Figure 1: Pre-operative views (Patient 4) with ipsilateral regional recurrence involving left
angle of mandible and overlying skin, 2 years following primary chemoradiotherapy for
Stage 4 left oropharyngeal 5CC.

Figure 2: Post-operative views (Patient 4) illustrating the extent of soft tissue volume
reconstruction required in the context of salvage surgery and maintenance of mandibular
projection made possible by restoration of arch continuity with the scapula tip bone.
Figure 3: Algorithm to aid selection of composite free flap in mandibular Class | and Il

defects, and the role of the scapular tip composite free flap.



*Track change manuscript
Click here to view linked References

=

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Refining the indications for scapular tip in mandibular reconstruction.

M W Ho'*, J S Brown® and R J Shaw®®

1. Oral and Maxillofacial Surgery, Leeds Teaching Hospitals NHS Trust, Leeds Dental
Institute, Leeds, LS2 9LU

2. Regional Maxillofacial Unit, Aintree University Hospital NHS Foundation Trust,
Liverpool, L9 7AL

3. Department of Molecular and Clinical Cancer Medicine, The University of Liverpool

Cancer Research Centre, 200 London Road, Liverpool, L3 9TA

*Corresponding author

Michael W S Ho

Oral and Maxillofacial Surgery,
Leeds Teaching Hospitals NHS Trust,
Leeds Dental Institute,

Leeds,

LS2 9LU

Email: michaelwsho@gmail.com




25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

Abstract

Mandibular reconstruction in osteoradionecrosis or salvage surgery can often be
complicated by the lack of suitable recipient vessels in the ipsilateral neck and associated
requirement for significant extra-oral skin reconstruction. The scapula tip with its long
vascular pedicle and option of a chimeric soft tissue component offers a versatile

reconstructive solution in such cases.

Four consecutive cases of mandibular reconstruction with poor ipsilateral vascular options
and additional soft tissue requirements are presented when the scapula tip is justified and

preferred.

The blood supply to the lateral scapula through the circumflex scapular system has been
well established in the literature and this would be the preferred reconstruction in class |
mandibular defects associated with a significant soft tissue requirement. The scapula tip
would suit cases where the ipsilateral recipient vessels are compromised, and so justify the
potential for mandibular reconstruction with inferior bone stock.

Keywords: Mandible reconstruction; Vessel depleted neck; Scapula free flap; Scapula angle;

Scapula tip

Introduction

The angular branch of the thoracodorsal artery which supplies the scapula tip was first
described by Deraemaeker(1). Coleman and Sultan{2) subsequently described harvest of
the scapula tip with the latissimus dorsi muscle as a single free flap. The advantages of the

scapula tip are a long vascular pedicle, and a flexible soft tissue paddle ideal for extensive
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soft tissue loss as well as oral reconstruction from the same pedicle. Drawbacks include the
relatively limited bone stock: by maximum length and by unsuitability for implants. The
reconstructive advantages overall have been summarised by Chepeha et al (3) as avoiding

the need for two flaps or interpositional vein grafts.

The scapula tip has been described in reconstruction of short posterior mandible defects
including angle (Class I(4)) using ipsilateral neck vessels (5, 6). In most similar cases, our
practice would be to use the standard circumflex scapula option, or other donor sites, as
pedicle length is not such an important factor. Although we have described the use of, and
indications for, scapula in head and neck reconstruction(7), only use of the lateral border of

scapula based on the circumflex scapula artery was described in this series in the mandible.

The purpose of this report is to describe 4 cases when the scapula tip was the most
appropriate donor site option not only compared to circumflex scapula but also fibula, radial

and iliac crest.

Patients and methods

All patients who had segmental mandibular defects reconstructed with the scapula tip flap
were identified from the surgical database of the authors. Data collection: age, sex,
diagnosis, previous treatment, class and size of defect, harvest side, vessels used for
anastomosis (recipients), complications and other outcome (e.g. implants or oral

rehabilitation considered).
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Results

Four consecutive patients (2014-16) were identified and included in this case series. The
indications for reconstruction with the scapula tip were: class 1(4) mandibular defects
where the ipsilateral neck was unsuitable for recipient vessel selection due to previous
treatment for head and neck cancer or recurrent disease, necessitating vascular access to
the contralateral neck (Table 1). All four patients had successful reconstruction without any

return to theatre.

Discussion

The similarities between these cases are:

1. Heavily pre-treated or diseased ipsilateral neck: ipsilateral recipient vessels unsuitable or
unavailable by combination of either prior neck dissection and/or prior irradiation to neck,
and comprehensive neck disease for salvage surgery

2. Significant cervicofacial soft tissue defect: the avoidance of fistula and return to
swallowing in such cases is arguably more important than the requirement to restore bony
continuity. The final dimensions of such defects are often greater than initially anticipated,
highlighting the need for reliable high volume soft tissue reconstruction (Figures 1 and 2).
3. Class 1 mandibular segmental bone defect <10cm. Aim to restore facial projection and

arch continuity.

Reconstruction with composite fibula could be considered in patients where there is no
cutaneous defect involved or when the cutaneous defect is not significant. This donor site
may be unsuitable (such as in patient 3) due to peripheral vascular disease affecting the

peroneal vessels.
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The subscapular (thoracodorsal) system flaps, provides more soft tissue with superior
vascularity when compared to the fibula, avoiding potentially significant donor site
morbidity(8) and recipient site wound complications such as dehiscences or delayed healing

which could result in exposure of osteosynthesis plates or fistula formation.

The scapula tip in our experience is not the bone flap of choice for mandibular
reconstruction when oral rehabilitation with dental implants is required. It is, as
demonstrated, a versatile bony flap for reconstruction of class 1 segmental bony defects
resulting from revision, osteoradionecrosis or salvage, with soft tissue requirement where
the ipsilateral neck is unsuitable for vascular access. The pedicle length available obviates
the needs for an interpositional vascular graft and the option for a chimeric soft tissue

component allows reconstruction with a single flap, limiting donor site morbidity for

patients. An algorithm to aid selection of composite free flap, highlighting the role of the

scapular tip in reconstruction of class | and 11(4) 4 defects, is therefore proposed in order to

refine the clinical decision making process (Figure 3).
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Legends
Table 1: Characteristics of four consecutive patients (previous treatment for OSCC/OPSCC
with recurrence or late treatment related toxicity) reconstructed with scapula tip flap (2014-

2016)

Figure 1: Pre-operative views (Patient 4) with ipsilateral regional recurrence involving left
angle of mandible and overlying skin, 2 years following primary chemoradiotherapy for
Stage 4 left oropharyngeal SCC.

Figure 2: Post-operative views (Patient 4) illustrating the extent of soft tissue volume
reconstruction required in the context of salvage surgery and maintenance of mandibular

projection made possible by restoration of arch continuity with the scapula tip bone.

Figure 3: Algorithm to aid selection of composite free flap in mandibular Class | and Il [Formaned: Font: Bold

[ Formatted: Font: 12 pt

defects, and the role of the scapular tip composite free flap.

[Formatted: Font: 12 pt
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Figure 3

Figure 3 Algorithm to aid selection of composite free flap in mandibular Class | and Il defects

and the role of the scapular tip composite free flap
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associated soft tissue defect anatomy, the need for a significant
and severity of potential donor soft tissue component e.g. through
site morbidity e.g. body habitus and through defect and need for
and patient preference) implant rehabilitation) P
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Table 1

ID | Age Diagnosis Previous treatment Defect (Size | Side of Reconstruction Recipient
(gender) —cm) harvest vessels

1 (72(M) Osteoradionecr | Prior OPSCC Surgery, ALT + Class 1 right | ipsilateral | Scapula tip and Contralateral
osis mandible PORT mandible musculocutaneous | facial artery and
(Notani Grade with 4 x6cm LD 1A%

3) overlying
cutaneous
defect

2 [ 51(M) Recurrent 39 recurrence over 5 years. Class 1 right | ipsilateral | Scapula tip and Contralateral
adenocarcinom | Prior ipsilateral neck surgery x 2, | mandible musculocutaneous | facial artery and
ain face and adjuvant radiotherapy with LD common facial
overlying right overlying vein
angle/body of cutaneous
mandible defect 6 x8

cm

3 |59(M) | Osteoradionecr | Referred from another centre. Class 1 left | ipsilateral | Scapula tip and Contralateral
osis mandible | Alloplastic bridging recon plate - | mandible musculocutaneous | facial artery and
{Notani Grade | prior OSCC surgery, with failed with LD common facial
3) fibula flap, POCRT without cutaneous vein

reconstruction. Contralateral defect
fibula compromised peroneal 10 x 6cm
vessels.

4 | 55(M) | Ipsilateral (left) | Primary chemoradiotherapy Left ipsilateral | Scapula tip and Right external
regional mandible musculocutaneous | carotid artery
recurrence of class 1 (7 LD and common
left T2N2bMO cm) with 8 x facial vein
OPSCC 10 cm
(mandibular cutaneous
involvement) defect
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Abstract

Mandibular reconstruction in osteoradionecrosis or salvage surgery can often be
complicated by the lack of suitable recipient vessels in the ipsilateral neck and the
associated requirement for significant extraoral skin reconstruction. The scapula tip
with its long vascular pedicle and option of a chimeric soft tissue component offers a
versatile reconstructive solution in such cases. This article reports four consecutive
cases of mandibular reconstruction with poor ipsilateral vascular options and
additional soft tissue requirements in which the scapula tip was justified and
preferred. The blood supply to the lateral scapula through the circumflex scapular
system is well established in the literature and this would be the preferred
reconstruction in class I mandibular defects associated with a significant soft tissue
requirement. The scapula tip would suit cases where the ipsilateral recipient vessels
are compromised, and so justify the potential for mandibular reconstruction with

inferior bone stock.

Key words: mandible reconstruction, vessel depleted neck, scapula free flap,

scapula angle, scapula tip



Introduction

The angular branch of the thoracodorsal artery that supplies the scapula tip was first
described by Deraemaeker et al.'. Coleman and Sultan subsequently described harvest
of the scapula tip with the latissimus dorsi muscle as a single free flap®. The
advantages of the scapula tip are a long vascular pedicle and a flexible soft tissue
paddle ideal for extensive soft tissue loss, as well as oral reconstruction from the same
pedicle. Drawbacks include the relatively limited bone stock: by maximum length and
by unsuitability for implants. The reconstructive advantages overall have been
summarized by Chepeha et al. as avoiding the need for two flaps or interpositional
vein grafts3.

The scapula tip has been described in the reconstruction of short posterior
mandible defects, including those of the angle, using ipsilateral neck vessels (class I
defects according to Brown et al.*)**°. In most similar cases, the authors’ practice
would be to use the standard circumflex scapular option, or other donor sites, as
pedicle length is not such an important factor. Although the use of, and indications
for, the scapula flap in head and neck reconstruction has been described previously by
this research group’, only the use of the lateral border of the scapula based on the
circumflex scapular artery is described in this series of cases involving the mandible.

The purpose of this report is to describe four cases in which the scapula tip
was the most appropriate donor site option, not only compared to the circumflex

scapular option but also fibula, radial, and iliac crest.



Patients and methods

All patients who had segmental mandibular defects reconstructed with a scapula tip
flap were identified from the surgical database. Data collected included age, sex,
diagnosis, previous treatment, class and size of the defect, harvest side, vessels used
for anastomosis (recipients), complications, and other outcomes (e.g., implants or oral

rehabilitation considered).

Results

Four consecutive patients treated during the years 2014-2016 were identified and
included in this case series. The indications for reconstruction with the scapula tip
were the following: class I mandibular defect’, where the ipsilateral neck was
unsuitable for recipient vessel selection due to previous treatment for head and neck
cancer or recurrent disease, necessitating vascular access to the contralateral neck
(Table 1). All four patients had successful reconstruction without any return to

theatre.

[Table 1 here]

Discussion

There were similarities between these cases. First was the presence of a heavily pre-

treated or diseased ipsilateral neck. Ipsilateral recipient vessels were unsuitable or

unavailable by combination of either prior neck dissection and/or prior irradiation to



the neck, and comprehensive neck disease for salvage surgery. Second was the
presence of a significant cervicofacial soft tissue defect. The avoidance of fistula and
return to swallowing in such cases is arguably more important than the requirement to
restore bony continuity. The final dimensions of such defects are often greater than
initially anticipated, highlighting the need for a reliable high-volume soft tissue
reconstruction (Figs. 1 and 2). Third was a class I mandibular segmental bone defect

of <10 cm. The aim was to restore facial projection and arch continuity.

[Figures 1 and 2 here]

Reconstruction with a composite fibula flap could be considered in patients
where there is no cutaneous defect involved or when the cutaneous defect is not
significant. This donor site may be unsuitable due to peripheral vascular disease
affecting the peroneal vessels (as in patient 3).

The subscapular (thoracodorsal) system flaps provide more soft tissue with
superior vascularity when compared to the fibula, avoiding potentially significant
donor site morbidity8 and recipient site wound complications, such as dehiscence or
delayed healing, which could result in exposure of osteosynthesis plates or fistula
formation.

The scapula tip is not considered the bone flap of choice for mandibular
reconstruction when oral rehabilitation with dental implants is required. It is, as
demonstrated, a versatile bony flap for the reconstruction of class I segmental bony
defects resulting from revision, osteoradionecrosis, or salvage, with a soft tissue
requirement and where the ipsilateral neck is unsuitable for vascular access. The

pedicle length available obviates the need for an interpositional vascular graft and the



option for a chimeric soft tissue component allows reconstruction with a single flap,
limiting donor site morbidity for patients. An algorithm to aid in the selection of a
composite free flap, highlighting the role of the scapula tip in the reconstruction of
class I and II defects®, is therefore proposed, in order to refine the clinical decision-

making process (Fig. 3).

[Figure 3 here]
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Figure captions

Fig. 1. Preoperative views of patient 4: ipsilateral regional recurrence involving the
left angle of the mandible and overlying skin, 2 years following primary

chemoradiotherapy for stage 4 left oropharyngeal squamous cell carcinoma.

Fig. 2. Postoperative views of patient 4: the extent of the soft tissue volume
reconstruction required in the context of salvage surgery and maintenance of the
mandibular projection made possible by restoration of arch continuity with the

scapula tip bone.

Fig. 3. Algorithm to aid the selection of a composite free flap in mandibular class I

and II defects, and the role of the scapula tip composite free flap.
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Table(s)

Table 1. Characteristics of four consecutive patients reconstructed with a scapula tip flap (2014-2016).°

Patient  Age (sex) Diagnosis Previous treatment Defect (size) Side of Reconstruction Recipient vessels
{Au?1] harvest
1 72 (M) Osteoradionecrosis of  Prior OPSCC surgery, ALT + Class I, right Ipsilateral Scapula tip and Contralateral facial
the mandible (Notani PORT mandible, with musculocutaneous artery and JV
grade 3) 4 % 6 cm overlying LD
cutaneous defect
2 51 (M) Recurrent Third recurrence over 5 years; prior  Class I, right Ipsilateral Scapula tip and Contralateral facial
adenocarcinoma of the  ipsilateral neck surgery =2, and mandible, with musculocutaneous artery and common
face overlying the adjuvant radiotherapy overlying 6 = § cm LD facial vein
right angle/body of the cutaneous defect
mandible
3 59 (M) Osteoradionecrosis of  Referred from another centre; Class [, left Ipsilateral Scapula tip and Contralateral facial

the mandible (Notani

grade 3)

alloplastic bridging reconstruction
plate — prior OSCC surgery, with
failed fibula flap, POCRT without

reconstruction; contralateral fibula

mandible, with
10 x 6 cm

cutaneous defect

musculocutaneous

LD

artery and common

facial vein



with compromised peroneal vessels

4 55 (M) Ipsilateral (left) Primary chemoradiotherapy Class 1 (7 cm), left  Ipsilateral Scapula tip and Right external
regional recurrence of mandible, with musculocutaneous carotid artery and
left TZN2bMO OPSCC 8 % 10 cm LD common facial vein
(mandibular cutaneous defect

involvement)

ALT, anterolateral thigh; 1JV, internal jugular vein; LD, latissimus dorsi ; M, male; OPSCC, oropharyngeal squamous cell carcinoma; OSCC, oral squamous cell
carcinoma; POCRT, postoperative concurrent chemoradiotherapy; PORT, postoperative radiotherapy. [Au?2]

*The patients had undergone previous treatment for OPSCC/OSCC with recurrence or late treatment-related toxicity.






