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Abstract: The neck is an often-neglected part of body lift procedures after massive weight loss. The objective of this study
was to classify massive weight loss patients undergoing direct neck lift procedures and provide a standardized treatment
algorithm. A retrospective review of all neck lift procedures performed between January of 2012 and December of 2019 was
conducted. Patients were classified as follows: Grade I, no skin excess with remaining preplatysmal fat and no platysmal laxity;
Grade ITa, moderate submental skin excess with subplatysmal fat deposits and platysmal laxity; Grade IIb, moderate anterior
neck skin excess with no fat deposits and platysmal laxity; Grade III, considerable anterior skin excess with no or limited fat
deposits and platysmal laxity and bands. Grade I patients had Liposuction, Grade Ila patients Submental Neck Lift with
anterior fat excision and central platysmaplasty, Grade IIb Submental Neck Lift with central platysmaplasty, and Grade III
patients Median Z-Plasty with fat excision (if needed) and central platysmal resection and tightening. Thirty-one patients were
included for analysis. One underwent liposuction, twenty-five a Submental Neck Lift and five a Median Z-Plasty. Concomitant
surgery was carried out in all cases. A recurrent skin laxity occurred in 2 (11.8%) patients, so in local anesthesia an operative
revision was required. A standardized algorithmic approach for neck lift in massive weight loss patients may optimize the
result without increasing the complication rate. Direct neck lift procedures prove to be reliable techniques with rare
complication rates that can be performed together with other postbariatric procedures.
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face and neck lifts for rejuvenating reasons or consider a
facelift too large of procedure.

Therefore, the direct submental incision neck lift as
described by Singer et al. [3] and Gryskiewicz et al. [4] with
less obvious scars constitutes a good alternative for weight
loss patients with good skin quality but excess submental
fatty tissue [5, 6].

For MWL patients the neck often remains an unpleasant
reminder of redundant skin after major procedures of body
contouring have been performed [7-10].

Though this region is a major concern for a lot of patients
due to visibility, in the staged surgeries these facial
reconstructions usually form the last step of the path of body
contouring [7].

In contrast to aging patients, in whom the excess skin

1. Introduction

Redundant midline neck skin is a common cosmetic
problem in older patients. The deformity known as “turkey
neck” also presents in younger patients after massive weight
loss (MWL). Just like other regions of the body the central
neck in MWL patients often is accompanied by stretch marks,
making direct excisions of damaged tissue favorable over
lateral neck lift approaches. The anterior cervicoplasty or
zorro-scar-plasty was introduced in the 1970s by Cronin and
Biggs and mostly favored in male patients [1, 2]. Due to
scarring along the midline the technique has fallen out of
favor compared to newer procedures with hidden scars.

MWL patients tend to be younger than patients seeking
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usually includes the entire neck area, we often only observe
excess skin in patients after MWL, which is limited to the
anterior neck area.

For this reason, a classification such as that introduced by
Pelle-Ceravolo et al. [11] cannot be transferred to the MWL
neck without restriction.

In addition, the Pittsburgh Rating Scale for contour
deformities after MWL [12] does not include the neck. We
therefore propose a classification into three grades of
deformities for changes in the weight loss patient’s neck.
Additionally we developed a treatment algorithm for neck
deformities in weight loss patients.

2. Material and Methods

We state that all procedures conformed to the Declaration
of Helsinki. This study was approved by the Ethics
Committee of the appropriate authority and informed written
consent to publish personal and medical information was
obtained from all patients.

2.1. Patients and Methods

A total of thirty-one patients (29 female, 2 male) after
massive weight loss get a neck lift procedure between
January 2012 and December 2019 were included in this
retrospective study.

Patients were included if the primary concern was the fat
and neck skin laxity. They refused a standard neck and face
lift and clearly understood the resulting scarring.

A retrospective chart review was performed to obtain data
regarding patient age, body mass index (BMI), BMI loss,
comorbidities, smoking and concomitant surgery as well as
complications documented and graded by the Clavien-Dindo
classification for surgical complications [13].

All operations were carried out by a single surgeon (U. Z.).

2.2. Surgical Technique

2.2.1. Submental Neck Lift

For the Submental Neck Lift markings were done with
patient in slightly raised position. The midline was marked
and submental fold marked as anterior incision line as
described before [14, 15]. Now with head reclined the
maximal skin resection was determined and the dorsal
incision line marked creating an elliptical skin resection
(Figure 1).

All patients received a tumescent anesthesia. An incision
was made direct under the horizontal skin fold of the chin

and preplatysmal preparation extended down the central neck.

The platysma was addressed, bands resected and fat pads
removed followed by a midline platysma corset plication as
described before [16-19] to restore the cervicomental angle.
The skin was draped over the resulted neckline and excess
tailor tucked tension free under the chin with an elliptical
skin excision.

Figure 1. Submental Neck Lifi: Preoperative markings of the elliptical skin
resection area.

2.2.2. Median Z-Plasty

For the Median-Z-Plasty a vertical skin reduction was
performed by a multiple z-plasty or star shape resection
running down the midline of the neck. Preoperative markings
with patient in upright position determined the skin
redundancy by skin pinching (Figure 2).

Figure 2. Median Z-Plasty: Preoperative markings (A) and postoperative
findings (B).

The turning points of resection lines were positioned in
skin folds to prevent hypertrophic scarring or widening. After
tumescent anesthesia resection was carried out according to
the markings. The supra- und subplatysmal fat pads were
addressed and reduced as necessary without further
undermining. Platysma laxity was addressed and if needed
bands resected and platysma corset plication was then
performed. Skin was closed according to preoperative
planning, in most cases the scar ended in an additional
submental ellipse to prevent skin redundancies and dogears.

2.2.3. Postoperative Regimen

Patients received intraoperative taping of the scars that
covered the ventral neck down to the sternal notch to prevent
hematoma and swelling and redress the skin in proper
position. After local tumescence anesthesia faded only
systemic oral analgesia with NSAR was necessary.

Six months after surgery follow up appointment was
scheduled and all patients returned for clinical evaluation and
photo documentation.

2.3. Classification

Currently no classification for neck deformities after
weight loss exists and therefore the operation planning is still
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very individual. We therefore classified our patients into four
grades for weight loss induced deformities of the neck.

Patients showing no skin excess with remaining
preplatysmal fat and no platysmal laxity were classified as
Grade 1. Those who showed moderate submental skin excess
with subplatysmal fat deposits and platysmal laxity were
classified as Grad Ila, same but without fat deposits were
classified Grad IIb. Patients showing considerable anterior
skin excess with no or limited fat deposits.

And platysmal laxity and bands were classified as Grade
III (Figure 3).
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Figure 3. Grades of Neck Contour Deformities after Massive Weight Loss.

3. Results

Mean age of the thirty-two patients (29 female; 2 male)
was 50.6+8.8 years, the mean BMI was 29.57+4.68 kg/m’.
Mean BMI-loss was 17.84+8.21 kg/m* and average weight
was 82+13.24 kg.

Women were by far the predominant gender (93.5%) only
two male patients received a direct neck lift.

More than half (67.7%) of the patients had pre-existing
comorbidities, most notably smoking (41.2%), obesity with
BMI still over 30 (33.3%) and hypertension (12.9%). Weight
loss was achieved in 58.1% of cases by bariatric surgery. Six
of 31 patients (19.4%) received gastric bypass operation, 12
(38.7%) sleeve gastrectomy and 13 (41.9%) achieved the
weight loss with sports and dietary changes only.

The majority (n=25; 80.7%) of patients underwent
Submental Neck Lift including submental lipectomy, one
(n=1; 3.2%) patient with a submental fat excess was treated
by liposuction of the ventral neck only and five (n=5; 16.1%)
patients had a Median Z-Plasty.

Concomitant surgery was carried out in all 31 (100.0%)
cases. A recurrent skin laxity occurred in two (11.8%)
patients, so in local anesthesia an operative revision was
required (Clavien-Dindo Type I1la complication [13]).

According to our classification, this results in a treatment
algorithm for the respective grade of neck contour deformity
(Table 1).

Table 1. Grades of Neck Contour Deformity and Treatment Recommendation.

Grade  Neck Contour Deformities Treatment
No skin excess

1 Remaining preplatysmal fat Liposuction
No platysmal laxity
Moderate submental skin excess ~ Submental Neck Lift

Ila Subplatysmal fat deposits Direct anterior fat resection
Platysmal laxity Central Platysma Plasty
Moderate anterior neck skin excess Submental Neck Lift

1o IE:Ithi?stn(jeelf) {; s;:tsy Central Platysma-Plasty
Median Z-Plasty

Fat resection (if needed)
Central Platysma Resection

and tightening

Considerable anterior skin excess
111 No/ limited fat deposits
Platysmal laxity and bands

4. Discussion

Current classifications for neck laxity are for aging but not
for massive weight loss patients.

So they are not applicable for the planning of operations
because MWL patients tend to be younger than patients
seeking face and neck lifts for rejuvenating reasons or
consider a facelift too large of procedure.

In our study just like in most previous reports [20-22]
women account for almost 90% of face and neck lift patients.

In weight loss patients no additional liposuction of the
neck needed to be performed before direct neck lift.

This hints to the fact that weight loss effectively depletes
of the superficial fat pad of the neck [23, 24].

Despite the high number of smokers (41.2%) we did not
encounter any wound dehiscence, wound margin necrosis or
delayed wound healing.

Also no cases of hematoma or seroma were found.
Smokers and former smokers were informed that they are
prone to higher rates of wound complication [25-27], which
might have led them to choose this less invasive procedure.
Also the minimal need to undermine skin and the tension free
wound adaption of this technique after platysmal plication is
an essential reason for minimal wound complications and
further delicate scarring.

During the follow up period scarring became less visible
over time. No cases of recurrent laxity or dimpling in the
central neck were observed. The weight loss patients had
stable weight one year before surgery and no further weight
loss was pursued.

In the literature hypertrophic scarring after facelift surgery
varies between 2-18% [22, 28, 29]. No hypertrophic scarring
was found in this study due to tension free wound closure
and a pure Caucasian patient collective.

In conclusion this retrospective study describes the simple
reproducible complication free approach to restoring the neck
after massive weight loss.

Our classification reflects deformities found in our patients.

With a stable weight it allows for accurate preoperative
planning and a straightforward procedure that is possible to
combine with other staged procedures in the weight loss
patient. It results in a visible but pleasing scar as a tradeoff
for improved neck contour of the weight loss patients. With
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consideration of the type of neck deformity and following the
suggested treatment recommendations according to our
grading scale in our hands this procedure is a great
amendment to weight loss surgery.

5. Conclusion

Post-bariatric weight loss deformities are diverse, disordered,
and often unpredictable. Our Classification of Neck Contour
Deformities is structured and easily applied. Its standardized
algorithmic approach for neck lift in massive weight loss
patients may optimize the results without increasing the
complication rate. Direct neck lift procedures prove to be
reliable techniques with rare complication rates that can be
performed together with other postbariatric procedures.
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