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Background: Harvesting the submental flap for vascularized lymph node transfer (VLNT) presents a challenging procedure because of, the
topographic variation of the submental artery (SA) and the marginal mandible nerve (MMN) and the limited pedicle length for a free tissue transfer.
The aim of this study was to evaluate surgical anatomical landmarks and variations of the submental lymph node flap (SLNF).
Methods and Materials: The authors examined the characteristics and landmarks of 18 SLNF in nine fresh cadavers. The diameter, length, and
caliber of the SA and its relation to bony anatomic landmarks weremeasured. In addition, the number of lymph nodes (LNN)was evaluated through
dissection and ultrasound.
Results:Within the designated SLNF (10� 5 cm2), the number of LNNwas on average 3� 0.6, with an average size of 4.5� 1.8mm� 2.9� 1.2mm.
Projection of the LNN on the mandible, measured from the gnathion (GT, median-sagittal-plane) toward the gonion (GN, mandibular angle), was at
63.4� 5.8mm (e.g., 65%) of the mandible for the first lymph node (LN), and for the following LNN was at 50.4� 7.7mm (e.g., 52%), 44.0� 8.6mm
(e.g., 45%), and 40.50 � 2.1mm (e.g., 42%). TheMMN consistently crossed the mandible body and the facial artery (FA) from dorso-caudal to ventro-
cranial at 72� 5.2mm, e.g., 75% of the mandible’s length. Here, the nerve always lay superficial to the FA and was on average 0.96� 0.14mm in
diameter. Submental artery was located on average at 64mm (e.g., 66%) of the mandible, with an average diameter of 1.34� 0.2mm.
Conclusion: The submental lymph node flap has a constant vascular supply by the submental artery. Lymph node count is on average three. Lymph
nodes are close to the submental artery and its perforators. Marginal mandibular nerve lies superficial to the facial artery and crosses the artery at
75% of the mandible body length (gnathion to gonion¼ 100%).
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INTRODUCTION

Lymphedema of the extremities decreases patients’ quality of life
significantly [1,2]. Despite improved understanding of the pathogenesis
of lymphedema and its standard treatment (multicomponent
decongestive physiotherapy), lymphedema remains incurable [3].
Recent surgical therapies of lymphedema applied after long-term
stagnating conservative therapies have shown promising results [4–10].

Two common surgical treatment options are lympho venous
anastomosis (LVA) [11–13] and vascularized lymph node transfer
(VLNT). Each treatment provides venous shunting of lymphatic fluid,
reducing interstitial fluid accumulation in the affected extremity
[4–7,14–19].

The popularity in VLNThas beenmirrored by increased descriptions
of new donor sites for lymph node (LN) flap harvest. The groin region
has been the most popular because of its reliability and proven success,
but in instances of lower extremity lymphedema, alternative flaps are
needed to avoid the possibility of inducing iatrogenic lower extremity
lymphedema [20]. As a result, the submental-, axillary-, and
supraclavicular-/transverse cervical artery flaps [21–23] have been
described as alternative sources for VLNTs. Further, knowledge of the
characteristics of the submental lymph node flap (SLNF) will benefit
surgeons in making decisions regarding flap choice. Therefore, the goal
of the study is to describe the surgical anatomical characteristics,

Abbreviations:ABDM, anterior belly of the digastric muscle; ECA, external
carotic artery; FA, facial artery; GN, gonion ¼mandibular angle; GT,
gnathion¼median sagittal plane of mandible; LN, lymph node; LNN,
lymph nodes; LVA, lympho venous anastomosis; MMN, marginal
mandibular nerve (branch of facial nerve); SA, submental artery; SLNF,
submental lymph node flap; VLNF, vascularized lymph node flap; VLNT,
vascularized lymph node transfer.

Presented at 2015 Annual Meeting of the Austrian Society for Plastic and
Reconstructive Surgery, September 2015, Salzburg, Austria.

Presented at 2016 Annual Meeting of the American Society for
Reconstructive Microsurgery, January 2016, Tucson, Arizona, USA.

Presented at the 5th World Symposium for Lymphedema Surgery, May
2016, Taipei, Taiwan.

Conflict of interest: The authors hereby declare that they have no conflict of
interest in any products used or tested in this study and have nothing to
declare.

*Correspondence to: Chieh Han Tzou, MD, Professor of Plastic Surgery,
Division of Plastic and Reconstructive Surgery, Department of Surgery,
Medical University of Vienna, Waehringer Guertel 18–20, Vienna 1090,
Austria.
Fax: þ4314040069880. E-mail: chieh-han.tzou@meduniwien.ac.at

Received 2 June 2016; Accepted 12 June 2016

DOI 10.1002/jso.24336

Published online 23 June 2016 in Wiley Online Library
(wileyonlinelibrary.com).

Journal of Surgical Oncology 2017;115:54–59

� 2016 Wiley Periodicals, Inc.




