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INTRODUCTION:  Pedicled  flap  reconstruction  still  plays  an essential  role  in head  and  neck  surgery  as  an
alternative  to  free  grafts.  Two  standard  methods  are the  pectoralis  major  and  the deltopectoral  flap,  which
are  generally  characterized  by their  reliable  perfusion.  This  case  describes  bilateral  arteriosclerosis  of  the
subclavian  artery  as  a possible  cause  of flap  failure.
PRESENTATION  OF  CASE:  We  report  on  a 65-year-old  patient  with  a  multilevel  carcinoma  of  the right
pharynx.  Due  to the  unique  patient  history,  a free  flap  reconstruction  was  not  possible.  After  resection  of
the  primary,  we  performed  reconstruction  with  a pedicled  pectoralis  major  flap.
DISCUSSION:  Postoperatively,  we observed  necrosis  of  the  pectoralis  major  flap.  Secondary  defect  recon-
structions  were  performed  with  a  deltopectoral  flap  first  from  the  right  and then,  in  the  case  of  necrosis,
from  the  left  side.  Stenosing  arteriosclerotic  plaques  of  the  subclavian  artery  on both  sides  were  the  cause
Case report of  flap  failure.
CONCLUSION:  Preoperative  angiography  of  the  subclavian  artery  is not  a standard  diagnostic  procedure
in  the  surgical  planning  of pedicled  flap  reconstruction  in  the  head  and  neck  region.  In exceptional  cases,
we  recommend  angiographic  imaging  of  the  supplying  vessels  to make  a more  precise  flap  selection  and
avoid  complications.

©  2020  The  Author(s).  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

This case report is in line with the SCARE guidelines and PRO-
CESS criteria for surgical case reports [1,2]. Pedicled or free flaps
play an essential role in reconstructive surgery of the head and neck
area. After tumor resection, trauma, or rare malformations, they
facilitate defect reconstruction if primary wound closure is impos-
sible for functional or esthetic reasons [3]. Free microvascular flaps
are the current standard in reconstructive head and neck surgery
[4]. Nevertheless, pedicled flaps still play an essential role as an
alternative in reconstructive surgery today [5,6]. Two  of the most
common pedicled grafts are the pectoralis major and the deltoid
pectoral flap. Both are highly reliable with the constant anatomy
of the supplying vessels [7]. Therefore, they are suitable for recon-

structing patients with low vascular status and tissue damage by
irradiation [5]. The vascular supply of the deltopectoral flap is pro-
vided by the first 3–4 perforating vessels of the internal mammary

∗ Corresponding author at: Department of Otorhinolaryngology, Head and Neck
Surgery, University Hospital Mannheim, Medical Faculty Mannheim, University Hei-
delberg, Theodor-Kutzer-Ufer 1-3, D-68167 Mannheim, Germany.

E-mail address: claudia.scherl@umm.de (C. Scherl).

2

o
o
s
w
s
o

https://doi.org/10.1016/j.ijscr.2020.10.030
2210-2612/© 2020 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing 

creativecommons.org/licenses/by-nc-nd/4.0/).
 BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

rtery. The fasciocutaneous graft includes an area extending from
he upper anterior chest wall and clavicle to the deltoid muscle and
houlder. Due to the broad base and the limited length, the appli-
ation is mainly limited to reconstructing the outer head and neck
efects. It can also be used to reconstruct the pharynx when other
aps are not available [8]. The supplying vessels of the pectoralis
ajor flap originate from the thoracoacromial artery. They run

long the underside of the pectoralis major muscule’s and release
umerous perforators to the skin. The long pedicle enables defect
overage in the outer head and neck area and the upper respiratory
nd digestive tract [7,9]. We  present a case from an academic ter-
iary referral center that showed a very critical situation of multiple
edicled flaps used for defect closure of the pharynx.

. Presentation of case

The 65-year-old male white patient presented with progressive
dynophagia, dysphonia, and mild dysphagia with a weight loss
f approximately 5 kg during the last six months. Pharyngoscopy

howed an exophytic mass of the hypopharynx’s right lateral wall
ith a vocal fold arrest on the right side. The patient’s history

howed several different diseases, such as a peripheral arterial
cclusive disease (POD) of the left leg with the condition after stent
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Fig. 1. Tumorresection with laryngectomy, partial pharyngectomy, and bilateral modified radical neck dissection.
(a)  Tumor mass of the right pharynx. The tumor infiltrates the thyroid gland, the piriform sinus, the larynx, the hyoid bone, the tonsil on the right side and the dorsal
pharyngeal wall; (b) resection defect. T = Tongue; TC = Thyroid cartilage; S = Submandibular gland; M = Sternocleidomastoid muscle.
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Fig. 2. Critical situation of pedicled flaps.
(a) Flap necrosis in the cranial part of the right sided deltopectoral flap after applyin
deltopectoral flap from the left side. Tissue necrosis of the right and cranial graft po

implantation of the common iliac artery—a multilevel type POD
of the right leg with the state after aortoiliac bypass. Additionally,
hypertension, nicotine abuse (45 pack-years), and a condition after
bilateral distal radius fracture with multiple surgeries and plate
osteosynthesis were reported. There were no clinical symptoms
indicating stenosis of the subclavian artery.

We  performed a panendoscopy with biopsy, contrast-enhanced
CT scan of the neck, thorax, abdomen, and B-scan ultrasonography
for tumor staging. We  suspected a cT4a cN2c cM0  carcinoma of the
right pharynx. Besides, imaging revealed arteriosclerotic vascular
plaques in the carotid bifurcation on both sides. A histologically

poorly differentiated, non-keratinizing squamous cell carcinoma
was confirmed (G3). Due to the large tumor volume and the exten-
sive cartilage invasion, we recommended surgical therapy in the

p
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382
aryngostoma on the right side; (b) Defect closure of the suprastomal fistula with a

re-therapeutic interdisciplinary tumor board, despite the poor
ascular situation. Besides, both radial arteries were damaged by
rauma, which excludes defect reconstruction via a radial forearm
ap. The definitive tumor therapy follows with a laryngectomy,
artial pharyngectomy, and bilateral modified radical neck dissec-
ion (Fig. 1). We  performed defect reconstruction with a pectoralis

ajor flap from the right side and a voice prosthesis (Provox®). The
urgery was  performed by two  highly experienced surgeons. After
eceiving the final histopathological report, the postoperative diag-
osis was: pT4a pN2b (4/39, without extranodal extension) cM0  L0
0 Pn0 G3. All margins were free (R0). We  performed thrombosis

rophylaxis with Clexane 40 mg  daily.

Postoperatively, necrosis of the pectoralis major flap at the
pper part with wound dehiscence in the oropharyngeal region
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Fig. 3. Final result after completed wound healing (one year after surgery).

appeared. The swallowing examination confirmed a pharyngeal
fistula on day ten, postoperatively. The same experienced sur-
geons performed necrosectomy and defect reconstruction, using
a deltopectoral flap from the right side and applying a temporary
pharyngostoma. The thoracic wall at the donor site was covered via
a mash graft from the right thigh. On the fifth postoperative day,
the superior part of the deltopectoral flap was lividly discolored
(Fig. 2a). In the further course, tissue necrosis with epidermolysis
results in dehiscence at the inferior flap margin above the tra-
cheostomy. Six weeks after conservative wound management and
concomitant antibiotic therapy, the same surgeon team performed
pharyngeal closure via a deltopectoral flap from the left side. On the
10th postoperative day, a livid discoloration of the right peripheral
flap margin occurred but did not continue proximally towards the

flap’s base (Fig. 2b).

We  performed further wound management, including conse-
quent removal of necroses, freshening of the wound margins,
and insertion of granulation-promoting wound material. After an
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Fig. 4. CT scan of the neck and thorax.
(a) Stenosis of the right subclavian artery (red arrow); (b) Outlet of the internal mammary 
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dditional six weeks, nutrition was entirely oral with satisfying
wallowing function. The speech prosthesis was handled very well.
he cosmetic result was quite acceptable so that the patient has
egained a high level of quality of life as shown in Fig. 3 one year
fter surgery.

As part of the regular follow-up, we performed a CT scan of the
eck and thorax without recurrence evidence. However, we could

dentify the stenosis of the subclavian artery in the proximity of its
utlets on both sides of the neck, responsible for flap failure (Fig. 4).

. Discussion

The subclavian artery’s preoperative angiography is not a stan-
ard procedure in the surgical planning of pedicled flap procedures

n the head and neck area. This case shows that a closer examina-
ion of the vascular situation of the vessels supplying the graft, or an
xtended diagnosis by angiographic imaging of the vessel branches,
an influence suitable flap selection. Despite the low rate of total
ap loss of 0.6–2.7% [10–12] for the pectoralis major and deltopec-
oral flap described in the literature, repetitive complications have
ccurred. The total failure of the pectoralis major and deltopectoral
ap on the right and the partial necrosis of the deltopectoral flap on
he left was caused by both-sided stenosis subclavian artery. Due
o prolonged wound healing, we did not apply adjuvant therapy. In

 time frame of 6 weeks after surgery, the implementation of adju-
ant chemoradiation was recommended due to tumor size, lymph
ode metastases, and grading to reduce recurrence risk [13]. With
he knowledge of the poor vascular condition, the primary appli-
ation of a pharyngostoma or the reconstruction of the defect with
n alternative flap could have prevented complications that led to

ound healing disorders and, ultimately, to the abandonment of

djuvant therapy. The cranially pedicled platysmal flap is a possi-
le reconstruction method for pharyngeal defects, but it was not
onsidered in this case due to the size of the defect [14]. As an

artery on the right (red arrow); (c) Stenosis of the left subclavian artery (red arrow).
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alternative, in this case, we can mention the deep inferior epigas-
tric perforator flap [15]. Furthermore, primary radiochemotherapy
should also be considered as an alternative in case of a critical
vascular condition. Finally, after two revisions, a satisfactory func-
tional and the cosmetically acceptable outcome could be achieved.
Therefore, a strength of the study is that it illustrates the relevance
of pedicled regional flap reconstruction in head and neck tumor
therapy. Especially in patients with multiple pre-existing condi-
tions, the right therapy choice must be made under consideration
of various factors. In particular, it should be emphasized that an
alternative procedure should also be considered when planning a
defect reconstruction. Thus, the possibility of pedicled flaps should
always be evaluated [5,16]. Prospective multi-center examinations
with multiple cases in complicated and restricted transplant sit-
uations should be performed. So that fixed guidelines for difficult
defect reconstructions can be derived.

4. Conclusion

The preoperative vascular imaging of the subclavian artery out-
lets is not a standard diagnostic procedure in the surgical planning
of pedicle flap procedures in the head and neck region. In excep-
tional cases, we recommend angiography of the neck and thoracic
vessels. It allows a more precise selection of the graft. A tempo-
rary pharyngostoma is an option in extraordinary circumstances.
Longterm daily wound management with regular necrosectomy
form the basis for critical flap healing. The choice of suitable grafts
should also take possible defect revisions in the further course into
account.
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