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Abstract

Anatomical study of the venous structure for

dermal filler injection to release cervical wrinkles

Seong-Yong Ryu D.D.S., M.S.

Department of Dentistry

The Graduate School, Yonsei University

(Directed by Professor Hyung-Jun Ahn D.D.S., Ph.D.)

The aims of this study were to investigate the location of the AJV, EJV,

and CV based on their surface anatomical landmark—the laryngeal prominence,

in particular—and their communicating patterns to clearly identify dangerous

areas for dermal filler injections into the neck.

Thirty sides of the neck from Korean adult cadavers (19 embalmed [14

males, 5 females; mean age, 78.7 y]) were used in this study.

The communicating pattern of the AJV, the CV, and the EJV were classified

into 3 types according to morphology. Type I was subdivided into two types.

in type Ia specimens (33%, 10/30), the CV, which is connected to the AJV and

the EJV, ran along the anterior border of the SCM. Type Ib (23%, 7/30) was

the same pattern as type Ia; however, another single vein was observed

connecting the CV and the EJV at the level of the laryngeal prominence. In

type II specimens (13%, 4/30), the CV connecting the AJV and the EJV

proceeded apart from the medial side of the anterior border of the SCM. In

this case, the CV was located 3.8±4.2mm medial to the anterior border of the

SCM. The diameter of the EJV at the level of the LPH was 5.3±2mm, and the
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diameters of the CV and AJV were 3.3±1.6mm and 3.0±2.2mm, respectively. In

type III specimens (30%, 9/30), the CV was absent, and only the EJV was

located at the posterior margin of the SCM and while the AJV was located

along the midline.

The dermal filler injection should be avoided approximately 10, 30, and 60

mm lateral to the midsagittal line since the AJV, CV, and EJV was located in

the neck region.

��������������������������������������������������������������������������

Key words : cervical wrinkle, anterior jugular vein, communicating vein,

external jugular vein, dermal filler injection
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Anatomical study of the venous structure for

dermal filler injection to release cervical wrinkles

Seong-Yong Ryu, D.D.S., M.S.

Department of Dentistry, The Graduate School,

Yonsei University

(Directed by Professor Hyung-Jun Ahn D.D.S., Ph.D.)

Ⅰ. INTRODUCTION

Aging is an inevitable part of human life. Aging of the entire body and of

the face, in particular, is receiving much spotlight recently. Wrinkles appear as

levels of collagen and elastin in the dermis decrease with age (Dayan et al.,

2013; Kligman, 1986; Kim HJ et al., 2016) There are several creases in the

face, with the most frequent creases being the frontal line, the glabellar frown

line, and the nasolabial fold. In addition, vertical neck lines can be observed in

the neck area (Kim HJ et al., 2016). And horizontal cervical wrinkles can occur

anywhere from one’s teens up to the age of sixty.

For these kinds of wrinkles, the most frequently performed treatments are

ulthera face and neck uplifting, botulinum neurotoxin type A, and dermal filler

injection (Kim HJ et al., 2016; Han TY et al., 2011; Chao LY et al., 2011).

Among them, dermal filler injection tends to have the most side effects.
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Inappropriate injections may result in bruising, ecchymosis, skin necrosis and

serious complication, such as blindness. In this regard, numerous anatomical

studies have been performed, especially on the arterial structures of the face,

to prevent such complications (Cong LY et al., 2016: Lee SH et al., 2015).

However, anatomical studies revealing the venous structure of the neck to

soften horizontal cervical wrinkles are scarce.

Superficial venous structures can easily be found at the injection site of

horizontal cervical wrinkles. In the neck area, there are small veins which form

complicated networks. However, the most commonly observed venous

structures are the external jugular vein (EJV), anterior jugular vein (AJV), and

the communicating vein (CV). The AJV arises at the level of the hyoid bone

and descends between the midsagittal line and the anterior border of the

sternocleidomastoid muscle (SCM). The EJV is formed by the union of the

posterior division of the retromandibular vein with the posterior auricular vein

and begins near the mandibular angle just below or inside the parotid gland.

These two veins finally enter into the subclavian vein (Standring S, 2015). It

is known that the CV connects the AJV and EJV (Netter FH, 2010); however,

this is not true for every case. Superficial venous structures in the neck area

have documented various locations and morphologies (Comert E et al., 2009;

Shima H et al., 1998) when compared to arterial structures, implying that it

needs to be classified. The communicating pattern and the superficial venous

structure is prone to damage when performing dermal filler injections in the

neck area.

Thus, the aims of this study were to investigate the location of the AJV,

EJV, and CV based on their surface anatomical landmark—the laryngeal

prominence, in particular—and their communicating patterns to clearly identify

dangerous areas for dermal filler injections into the neck.
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Ⅱ. MATERIALS & METHODS

1. Materials

Thirty sides of the neck from Korean adult cadavers (19 embalmed [14

males, 5 females; mean age, 78.7 y]) were used in this study.

2. Methods

The skin of the neck area was delicately removed, and the subcutaneous

tissue and platysma were dissected to expose the SCM and other venous

structures including the AJV, the CV, and the EJV. The following reference

lines were used during morphometric analysis of these venous structures in

the neck (Fig. 1).

LPH: the line horizontally passing through the laryngeal prominence.

LPV: the line vertically passing through the laryngeal prominence.

LPH1: the parallel lines 1cm lifted from the LPH.

LPH2: the parallel lines 0.5cm lifted from the LPH.

LPH3: the parallel lines 0.5cm lowered from the LPH.

LPH4: the parallel lines 1cm lowered from the LPH.

At first, all of the reference lines on the dissected specimens were fixed

using a thread and pin. The horizontal distances of the AJV, the CV, and the

EJV from the LPV were measured according to these five reference lines. The

diameters of the AJV, the CV, and the EJV at the LPH were also measured.

Furthermore, communicating pattern of the AJV, the CV, and the EJV were

observed and classified based on their morphology (Fig. 2).

Type I: AJV and EJV was connected by the CV and could be divided into

two types
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Type Ia: the CV ran along the anterior border of the SCM

Type Ib: same pattern as type Ia, but another single vein was located

connecting the CV and the EJV at the level of the laryngeal prominence.

Type II: The CV proceeded apart from the medial side of the anterior borer

of the SCM

Type III: The AJV and the EJV was observed while the CV was absent

Fig. 1. The reference lines to measure the horizontal location of the external

jugular, anterior jugular, and communicating veins. LPH, the line horizontally

passing through the laryngeal prominence; LPV, the line vertically passing

through the laryngeal prominence; LPH1, the parallel lines 1cm lifted from the

LPH; LPH2, the parallel lines 0.5cm lifted from the LPH; LPH3, the parallel

lines 0.5cm lowered from the LPH; LPH4, the parallel lines 1cm lowered from

the LPH.
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Fig. 2. Illustration showing the communicating pattern of the AJV, the CV,

and the EJV based on their morphology.
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Histologic sample were harvested from the neck region where the cervical

wrinkle is located. The samples were fixed in 4% paraformaldehyde,

dehydrated, embedded in paraffin, and sectioned at 6μm thickness. The tissue

sections were stained with hematoxylin and eosin (HE) or Masson’s

Trichrome.
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Ⅲ. RESULTS

The EJV is observed in all cases (30/30) while the CV and AJV was

observed in 81% (21/30) and 97% (29/30) of cases, respectively. The single

EJV, in particular, was observed in 87% (26/30), and dual EJV was observed

13% (4/30). The single AJV was observed in 87% (26/30) and dual AJV was

observed in 10% (3/30) (Fig. 3)

The communicating pattern of the AJV, the CV, and the EJV were classified

into 3 types according to morphology. Type I was subdivided into two types.

in type Ia specimens (33%, 10/30), the CV, which is connected to the AJV and

the EJV, ran along the anterior border of the SCM (Fig. 4A). Type Ib (23%,

7/30) was the same pattern as type Ia; however, another single vein was

observed connecting the CV and the EJV at the level of the laryngeal

prominence (Fig. 4B). In type II specimens (13%, 4/30), the CV connecting the

AJV and the EJV proceeded apart from the medial side of the anterior border

of the SCM (Fig. 4C). In this case, the CV was located 3.8±4.2mm medial to

the anterior border of the SCM. The diameter of the EJV at the level of the

LPH was 5.3±2mm, and the diameters of the CV and AJV were 3.3±1.6mm

and 3.0±2.2mm, respectively. In type III specimens (30%, 9/30), the CV was

absent, and only the EJV was located at the posterior margin of the SCM and

while the AJV was located along the midline (Fig. 4D).

The diameter of the AJV, CV, and EJV at the level of the LPH are shown

in Table 1.
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Fig. 3. The morphology focusing on the external jugular vein (EJV) and anterior

jugular vein (AJV); A showed the single EJV crossing the SCM; B showed the

dual EJV crossing the SCM. C indicated a single AJV near the midline and D

indicated dual AJV pattern. EJV, external jugular vein, SCM, sternocleidomastoid

muscle, CL, clavicle, AJV, anterior jugular vein, CV, communicating vein
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Fig. 4. The classification of the external jugular vein (EJV), anterior jugular

vein (AJV), and communicating vein (CV). (A) Type Ia in which the CV

connected the AJV and EJV and located along the anterior border of the SCM.

(B) Type Ib was the same pattern as type Ia, however, another single vein was

located connecting the CV and the EJV at the level of the laryngeal prominence.

(C) Type II in which the CV proceeded apart from the medial side of the anterior

border of the SCM. (D) Type III in which the AJV and EJV was present while

the CV was absent. EJV, external jugular vein; SCM, sternocleidomastoid muscle;

CV, communicating vein; CL, clavicle; AJV, anterior jugular vein.
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Table 1. The diameters of the anterior jugular vein, the communicating

vein, and the external jugular vein at the level of the laryngeal

prominence.

AJV CV EJV

Diameter (mm) 2.9±2 3.3±1.7 5.6±1.9

AJV, anterior jugular vein; CV, communicating vein; EJV, external jugular vein

Data are mean ± SD values; n= 30 specimens.
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The horizontal distances of the EJV, the CV, and the AJV according to the

reference lines (LPH, LPH1, LPH3, LPH3, and LPH4) are shown in Table 2.

The AJV formed at the level of the laryngeal prominence and descended in a

nearly straight line parallel to the LPV.

Table 2. Horizontal distances from the LPV to the anterior jugular

vein, the communicating vein, and the external jugular vein along the

reference lines.

Measured items of the AJV, CV, and EJV based on
the LPV (mm)

Distance (mm) LPH1 LPH2 LPH LPH3 LPH4

Horizontal

distance from

the LPV to the

AJV

8.3±8.7 8.5±7.9 10.1±8.9 9.4±7.0 8.7±6.7

Horizontal

distance from

the LPV to the

CV

31±14.7 30.8±10 28.9±5.3 27.8±11.6 26.7±11.1

Horizontal

distance from

the LPV to the

EJV

65±10.3 64.4±10.7 62.2±11 64.9±11.4 63.5±9.9

LPH: horizontal reference line passing through the laryngeal prominence.

LPV: vertical reference line passing through the laryngeal prominence.

Data are mean ± SD values; n= 30 specimens.
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In sections of neck skin, keratinization was observed in the epidermis, and

many collagen fibers were observed in the dermis layer as in other skin.

Specifically, a lot of short and curly elastic fiber were observed between the

collagen fibers in the dermis. These elastic fibers were not stained with eosin

and observed in gray. Long ligament-like structures were observed in the

dermis. Whereas collagen fibers and muscle cells in general are stained red by

eosin, these ligament-like structures were observed in gray (Fig. 5). This

result indicates that these structures are not typical ligaments or muscles.

To confirm whether these structures are ligament or smooth muscle, we

performed Masson’s trichrome staining further. Collagen fibers and muscles are

stained blue and red, respectively by Masson trichrome. Additionally, elastic

fibers are also stained red by trichrome. In the present study, the ligament-like

structures were stained with dark red by trichrome (Fig. 6). These results

indicate that these ligament-like structures are neither typical ligament nor

typical smooth muscles. It is suggested that these structures are elastic-rich

ligament or elastin-rich smooth muscle. Further studies are necessary to

identify the exact type and function of these structures.
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Fig. 5. HE histologic section obtained from the neck region where the

horizontal cervical wrinkle is located. A ligamentous structure containing elastic

fibers are visible between the muscle and dermis layer. This fiber originated from

the muscle layer and radiated toward dermis layer.
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Fig. 6. Masson trichrome histologic section obtained from the neck region

where the horizontal cervical wrinkle is located. A ligament-like structures were

stained with dark red by trichrome.
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Ⅳ. DISCUSSION

In the human body, there are various skin creases such as alar-facial,

nasolabial crease in the face and inframammary, infragluteal, inguinal crease,

and anterior axillary fold in the trunk. Several studies have been performed to

investigate the role of the elastic fiber component in the human body

(Mallouris A et al., 2016). Interestingly, the alar-facial crease exhibited rich

elastin fiber (Patel JC et al., 2004) whereas the nasolabial crease is formed by

the intermittent, cutaneous attachment of the surrounding mimic muscle such

as zygomaticus major and minor, modiolus, and levator labii superioris muscle

(Barton FE et al., 1997). Recently, Smith et al. (2014) reported that the elastin

content was found in 10% at the canine cruciate ligament. In the current

study, near the horizontal cervical wrinkle, some ligamentous structures

containing plenty of the elastic fiber was observed (Fig. 5, 6). This

ligamentous structures originated from the subcutaneous and attached to the

dermis. Also it radiated adjacent to dermis layer. This ligament seems to play

a role that maintain the tension between the subcutaneous and dermis layer

and also to retain the several structures within the subcutaneous layer. The

collagen and elastin in the dermis decrease as we age, therefore the horizontal

cervical wrinkle could be formed by this elastic fiber ligament supporting the

dermis.

Currently, injectable dermal fillers and botulinum neurotoxin A’s are

common techniques used to soften facial and neck wrinkles. These treatment

methods differ depending on the clinician, and several complications have been

reported. Despite bruising, ecchymosis as a complications, very few research

on anatomical venous structure in the neck have been conducted. Therefore,

the present study provides detailed anatomical venous structures in the neck
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area necessary when performing dermal filler injections in order to release

horizontal cervical wrinkles.

When performing dermal filler injections to soften horizontal cervical

wrinkles, clinicians should be aware of the superficial venous structure,

including the AJV, the CV, and the EJV and its communicating pattern. In the

current study, the AJV arose from the level of the laryngeal prominence and

was located 10 mm lateral to the LPV. In one case, the single AJV at the

midline called median cervical vein (Standring S, 2015; Schummer W et al.,

2004), was observed in a diameter of 8.2mm without the CV (Fig. 7).

Fig. 7. A photograph showing a large single anterior jugular vein (arrow

heads) along the midline of the neck. EJV, external jugular vein, SCM,

sternocleidomastoid muscle, CL, clavicle, AJV, anterior jugular vein
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Also, single and dual AJV was found, therefore, near the midsagittal area

should be vulnerable to damage when performing dermal filler injection to

soften the horizontal cervical wrinkle.

The EJV was described in many anatomical textbooks, but only one

anatomical textbook described the CV (Netter FH, 2010). In this study, the CV

connected the AJV and the EJV in 70% of specimens. The CV was located

along the anterior border of the SCM (56%) and it was located away from the

medial side of the anterior border of the SCM (13%). In latter case, the CV

was found 3.8±4.2 mm medial to the anterior border of the SCM. As the

horizontal cervical wrinkle is commonly located between the level of the

laryngeal prominence and LPH4, the medial portion of the SCM ought to be

avoided in order to prevent side-effect after the dermal filler injection.

The diameters of the AJV, the CV, and the EJV at the level of the LPH

were compared and analyzed. Among these three veins, the EJV had the

greatest diameter with 5.3±2mm. While anatomical textbook described the

diameter of the AJV as being typically inverse to that of the EJV (Standring

S, 2015), the present study showed the diameter of the AJV to be 3±2.2 mm.

The EJV diameter from the present study was slightly larger and that of the

AJV was similar than previous studies (Shima H et al., 1988).

In conclusion, the AJV, CV, and EJV was described based on the surface

landmark of the neck, in particular, laryngeal prominence. This is a palpable

landmark on the surface of the neck. Based on the location of these venous

structures, the clinician could anticipate the course of AJV, CV, and EJV near

the horizontal neck wrinkle. Based on the result obtained in present study, we

recommend that avoid the dermal filler injection approximately 10, 30, and 60

mm lateral to the midsagittal line since the AJV, CV, and EJV was located in

the neck region, so that the clinician may prevent iatrogenic side effects after

the dermal filler injection (Fig. 8).
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Fig. 8. Danger zone for dermal filler injection to release horizontal cervical

wrinkle. Since most of the horizontal cervical wrinkle appears to locate at the

level of the LPH, the clinician should pay attention to avoid iatrogenic sid effects

at red points that indicate the location of the anterior jugular vein,

communicating vein, and external jugular vein from the LPV at the level of

the LPH. EJV, external jugular vein, SCM, sternocleidomastoid muscle, AJV,

anterior jugular vein
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Ⅴ . CONCLUSION

The conclusions of this study are as follows.

1. The single EJV was observed in 87% and dual EJV was observed 13%.

The single AJV was observed in 87% and dual AJV was observed in 10%.

2.. The AJV arose from the level of the laryngeal prominence and was

located 10 mm lateral to the LPV

3. The CV connected the AJV and the EJV in 70% of specimens. The CV

was located along the anterior border of the SCM (56%) and it was located

away from the medial side of the anterior border of the SCM (13%).

4. The diameters of the AJV, the CV, and the EJV at the level of the LPH

were compared and analyzed. Among these three veins, the EJV had the

greatest diameter with 5.3±2mm.

5. Near the horizontal cervical wrinkle, some ligamentous structures

containing plenty of the elastic fiber was observed. This ligamentous structures

originated from the subcutaneous and attached to the dermis. Also it radiated

adjacent to dermis layer. This ligament seems to play a role that maintain the

tension between the subcutaneous and dermis layer and also to retain the

several structures within the subcutaneous layer.

6. The dermal filler injection should be avoided approximately 10, 30, and

60 mm lateral to the midsagittal line since the AJV, CV, and EJV was located

in the neck region.



- 20 -

REFERENCES

Barton FE. Jr, Gyimesi IM: Anatomy of the nasolabial fold. Plast

Reconstr Surg. 100:1276-80, 1997

Chao YY, Chiu HH, Howell DJ: A novel injection technique for

horizontal neck lines correction using calcium hydroxylapatite.

Dermatol Surg 37:1542-45, 2011

Comert E, Comert A: External jugular vein duplication. J Craniofac

Surg 20:2173-74, 2009

Cong LY, Lee SH, Tansatit T, Hu KS, Kim HJ: Topographic Anatomy

of the Inferior Medial Palpebral Artery and Its Relevance to the

Pretarsal Roll Augmentation. Plast Reconstr Surg. 138:430e-36e, 2016

Dayan SH, Arkins JP, Chaudhry R:Minimally invasive neck lifts: have

they replaced neck lift surgery?. Facial Plast Surg Clin North Am.

21:265-70, 2013

Han TY, Lee JW, Lee JH, Son SJ, Kim BJ, Mun SK, Kim MN, Lee

CK: Subdermal minimal surgery with hyaluronic acid as an effective

treatment for neck wrinkles. Dermatol Surg 37:1291-96, 2011.

KIM HJ, Seo KK, Lee HK, Kim JS: Clinical Anatomy of the Face for

Filler and Botulinum Toxin Injection, Springer Singapore 2016

Kligman LH:Photoaging. Manifestations, prevention, and treatment.

Dermatol Clin 4:517-28, 1986

Lee SH, Gil YC, Choi YJ, Tansatit T, Kim HJ, Hu KS: Topographic



- 21 -

anatomy of the superior labial artery for dermal filler injection. Plast

Reconstr Surg 135:445-50, 2015

Mallouris AD, Kakagia A, Yiacoumettis T, Vasilakaki A, Drougou M,

Lambropoulou C, Simopoulos, Tsaroucha AK: Histological Comparison

of the Human Trunk Skin Creases: The Role of the Elastic Fiber

Component. Eplasty 16:e15, 2016

Netter FH: Atlas of Human Anatomy. Elsevier Health Sciences 2010

Patel, JC, Fletcher JW, Singer D, Sullivan P, Weinzweig J: An

Anatomic and Histologic Analysis of the Alar-Facial Crease and the

Lateral Crus. Annals of Plastic Surgery 52:371-74, 2004

Schummer W, Schummer C, Bredle D, Frober R: The anterior jugular

venous system: variability and clinical impact. Anesth Analg 99:

1625-29, table of contents, 2004

Shima H, von Luedinghausen M, Ohno K, Michi K: Anatomy of

microvascular anastomosis in the neck. Plast Reconstr Surg 101:

33-41, 1998

Smith KD, Clegg PD, Innes JF, Comerford EJ: Elastin content is high

in the canine cruciate ligament and is associated with degeneration.

Vet J 199:169-74, 2014

Standring S: Gray's Anatomy: The Anatomical Basis of Clinical

Practice, Elsevier Health Sciences UK 2015



- 22 -

Abstract (in korean)

목주름 치료를 한 피부밑 필러 주입 시 고려할 해부학  

구조

<지도교수 안 형 >

연세 학교 학원 치의학과

류 성 용

나이가 들어가며 피부의 구조  변화가 일어나고, 진피내 콜라겐과 엘라스틴이 

어들며 피부에는 여러 주름이 생긴다.다양한 주름을 치료하기 해 필러 및 보툴

리눔 독소 치료가 많이 이루어지고 있다. 치료 시 부작용을 이기 해 얼굴의 

 주행 및 근육의 형태해부학  연구는 많이 진행되고 있다.하지만 목부 의 목가

로주름 완화를 한 필러 시술 시 고려해야하는 해부학  구조의 연구는 거의 이루

어지지 않은 실정이다. 본 연구의 목 은 목가로주름 완화를 한 필러 시술 시 주

의해야하는 목의 해부학  정맥 구조를 표면해부학  표지 을 기 으로 치 계

측 및 형태를 찰하여 효과 인 필러 주사 을 제공하는 것이다.

한국인 성인 시신 20쪽을 해부하 으며, 앞목정맥, 연결정맥, 바깥목정맥의 연결

양상, 치 및 두께를 찰하기 해 방패연골의 후두융기를 가로 및 세로로 지나는 

선을 각각 LPH, LPV로 설정하 다. LPH의 쪽으로 평행하게 0.5cm, 1cm 올린 선

을 각각 LPH1, LPH2로 설정하 고,아래쪽으로 평행하게 0.5cm, 1cm 내린 선을 각

각 LPH3, LPH4로 설정하 다.  기 선을 통해 앞목정맥, 연결정맥, 바깥목정맥

의 치 및 두께를 계측하 으며 정맥들의 연결양상을 3가지 형태로 분류하 다.

바깥목정맥은 모든 시신에서 찰되었으며, 연결정맥과 앞목정맥은 각각 75%와 

95%에서 찰되었다. 바깥목정맥, 연결정맥 및 앞목정맥의 연결양상은 3가지 형태

로 분류되었으며 첫 번째 형태는 다시 두 개의 형태 (type Ia, and type Ib)로 나누었
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다. Type Ia는 연결정맥이 목빗근의 앞모서리에 하여 앞목정맥과 바깥목정맥을 

연결하는 형태로 40% (8/20)에서 찰되었으며, type Ib는 type Ia와 동일한 형태

으나 LPH 높이에서 연결정맥과 바깥목정맥을 연결하는  다른 정맥이 치한 형

태로 15% (3/20)에서 찰되었다. Type II는 연결정맥이 목빗근의 앞모서리에서 안

쪽으로 떨어져 주행하며 바깥목정맥과 앞목정맥을 연결하는 형태로 20% (4/20)에

서 찰되었다. Type III는 연결정맥이 없이 목빗근의 뒤모서리에서 바깥목정맥이,

정 면을 따라 앞목정맥이 치해있는 형태로 25% (5/20)에서 찰되었다. LPH높

이에서 바깥목정맥, 연결정맥, 앞목정맥의 두께는 5.3±2mm, 3.3±1.6mm 그리고 

3±2.2mm 다.

목가로주름 완화를 한 필러 시술 시 일반 으로 주름을 따라서 주사를 하는 경

우가 많다. 그러나 본 연구에서는 목의 정 선 부 와 목빗근의 앞모서리 및 그 안

쪽부 에서 정맥이 치하는 것을 찰할 수 있었으며 해당 부 의 주사 시 정맥 구

조가 손상되지 않도록 주의해야할 필요가 있다고 생각한다.
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핵심되는 말 : 앞목정맥, 바깥목정맥, 연결정맥, 목가로주름, 피부밑 필러 시술


