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Tear trough – Anatomy and treatment by autologous fat grafting 
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Abstract: Tear trough is the main irregularity at midface, of which treatment is difficult. There is no agreement in liter-

ature about its anatomy and best treatment. The author presented an anatomical study and personal autologous fat 

grafting technique for tear trough treatment. Anatomical dissections were done on two fresh cadavers to examine the 

skin, subcutaneous, muscle and bone layers, spaces, and attachments. Safety and efficacy were evaluated via retro-

spective analysis of the last 200 consecutive procedures performed by the author. Tear trough is caused by the abrupt 

transition of the palpebral orbicular oculi muscle (OOM) (i.e., thin skin without subcutaneous fat compartment) to the 

orbital OOM (i.e., thicker skin with malar fat compartment). The tear trough region is located at the OOM bony origin 

at the medial canthus where no specific ligament was found. The grafted fat volume stabilized at two or three months 

after the procedure, instead of six months as stated in literature, with excellent results and no severe complications. 

Tear trough is a personal characteristic, a natural anatomical depression caused by subcutaneous irregularity and can 

worsen with age. The lack of volume is not effectively corrected by surgeries and thus it must be filled. Fat grafting 

has several advantages over alloplastic fillers, although it may be more difficult. Fat graft is autologous and abundant, 

and tissue transplantation could enhance skin quality. Fat grafting is a simple, safe, and effective solution for adding 

extra volume to correct the deflation phenomenon of the midface aging process. There is no specific anatomical plane 

for volume injection; the fat graft must be evenly distributed in the deep and superficial plane for uniformity.  
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Introduction 

The most important characteristic in the concept 

of beauty and youth in facial contouring is the uniformity 

and regularity of the malar prominence that is in smooth 

continuity with the orbitopalpebral region (Figure 1). 

The main irregularities of this region are the lateral 

lid-cheek junction, the central “V” deformity, and espe-

cially the marked medial tear trough
[1]

. Inferior palpebral 

fat compartments may be also prominent enhancing the 

upper volume and causing a deeper impression of the 

periorbital sulcus. The inferior palpebral skin is usually  

 

darker, further highlighting the deformity (Figure 2). 

These are definitely personal characteristics since 

childhood (Figure 3) and could worsen with age
[2]

, but 

these are not “deformities”. It could also be iatrogenic 

through excessive release of the inferior palpebral fat pad 

during blepharoplasties (Figure 4). 

It has been known that the aging process is not a grav-

itational descent of facial or body tissue. Aging is genet-

ically programmed, with quality and quantity alterations 

of tissues. In the face, the skin loses collagen and elastic 

fibers, decreasing in vascularity and appendages, 
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Figure 1. The beauty pattern: Regular malar prominence, in 

continuity with the orbitopalpebral region, forming one aes-

thetic unit 

 

 
 

Figure 2. Periorbital deformities: Tear trough (black arrow), 

central “V” deformity (red arrow), and palpebromalar sulcus 

(blue arrow) 

 

  
 

Figure 3. A three-year-old child (A) and a 23-year-old girl with 

tear trough (B) 

 

 
 

Figure 4. Excessive release of the inferior palpebral fat pads 

during previous blepharoplasties, front view (A), oblique view 

(B) 
 

thus becoming thinner and flaccid. Fat compartments 

change the volumetric distribution, and the facial bones 

are in continuous remodeling throughout life
[3-10]

. Hence, 

in the midface, there is a deflation phenomenon. Treat-

ment must be directed against these targets
[11-15]

.
 

However, there are disagreements in literature regard-

ing the anatomy of these landmarks. The present work 

presented an anatomical study via cadaveric dissection 

and personal autologous fat graft technique for tear 

trough treatment. 

Methods 

Anatomical study 

The study was made via analysis of surgical dissection of 

two fresh male cadavers, both estimated to be about 40 

years old. Dissection was performed layer by layer, with 

a particular interest on the skin thickness, the presence of 

subcutaneous fat, the position of muscles, and bone at-

tachments.  

Fat grafting technique   

Patient evaluation and surgical plans were made in the 

orthostatic position. Facial deformities were marked. The 

inferior palpebral fat pads can be highlighted but rarely 

have indication for release nowadays and hence must be 

carefully valued. The ideal malar projection should be 

slightly more prominent than the palpebral region, with a 

smooth curve (Figure 5A). When the fat pad is more 

prominent than the eye, it must be released and the de-

A 

B 

A B 
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pression around the eyes be filled (Figure 5B). When the 

fat pad is evidenced by the depression around the 

eyes but is not projected, all tissues must be filled with-

out surgical release of the fat pad (Figure 5C). 

 

   
 

Figure 5. The ideal profile (A); Inferior palpebral fat pad more 

prominent than the eye: An indication for surgical release and 

filling around the depression (B); Fat pad highlighted by tissue 

depression around the eyes: No indication for release, only 

filling (C) 

 

Periorbital filling is the first procedure done in a 

facelift surgery, before the appearance of edema. The 

choice of region of donor fat can be according to the 

patient’s or physician’s preference. If general anesthesia 

is used, no infiltration is made. If anesthesia is local, the 

solution to be used would be lidocaine 0.4% with adren-

aline 1:200,000, injected evenly in the subcutaneous at a 

proportion of 1:1. On the face, the infraorbital and zy-

gomatic facial nerves are blocked with a minimum quan-

tity of anesthetic solution (Figure 6). 
 

 
 

Figure 6. Infraorbital nerve block (A); Zygomatic facial 

nerve block (B) 
 

Fat was harvested via negative pressure, either pump- 

assisted or by syringes, using a 2- or 3-mm diameter 

conventional cannula. Harvested fat was decanted with-

out washing until three segments are defined. Superna-

tant oil and its underlying liquid were separated, and the 

fat was passed to a 1-mL syringe (Figure 7). The fat 

grafting technique used is called slow retro-injection, 

with small quantities or “fine tunnels”. 

A cannula of 1.2 mm in diameter with one lateral hole 

at the tip can be used. For the periorbital region, the en-

trance point is several millimeters under the orbital 

rim, below the lowest point of the “V” deformity. This 

point allows medial access for tear trough correction, 

lateral and central access for lid check junction and “V” 

deformity, and inferior access for malar augmentation. 

The fat graft was retro-injected first at the supraperioste-

al plane (Figure 8) and subsequently at more superficial 

planes, always in small quantities with each passage, 

until the desired volume and superficial regularity was 

reached (Figure 9). 

 

  
 

Figure 7. Decanting the suctioned fat until three segments are 

defined (A); Retro-injection technique with 1 mL syringe and 

microcannula (B) 

 

 

 
 

Figure 8. Tear trough filling beginning at the supraperiosteal 

plane 

 

 
 

Figure 9. Uniform distribution is applied, always in small 

quantities, until the ideal volume and uniformity has been 

reached 

The injection pressure must be minimal. In case of 

any resistance, it must not be forced, and the syringe and 

microcannula must be changed. This probably indicated 

a bigger fat fragment and could cause irregularities if 

B 

A B 

A B C 
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injected under the skin. Care must be taken to avoid su-

perficial irregularities, the main complication in difficult 

reversion. There is no need for hypercorrection as the fat 

graft frequently retains near 100%. In the author’s expe-

rience, definitive results are established at the second or 

third month after fat grafting. Any corrections can be 

done after this period.  

In almost all cases, the lower lid blepharoplasty is 

performed, releasing only the skin, without touch the 

muscle, just like the pinch blepharoplasty technique
[20]

.  

Results 

Anatomical study 

The following characteristics were found and are in agre-

ement with Haddock et al.
[16,17]

, Hirmand
[12]

, Yang et al.
[18]

, 

and Yang et al.
[19]

:  

(1) The tear trough and lid-cheek junction are not lo-

cated at the bony orbital rim but are situated several 

millimeters caudally;  

(2) The sulcus corresponds to the abrupt transition 

from the thin palpebral skin, without underlying sub-

cutaneous fat, to the thicker orbital skin, with the 

presence of malar fat compartment (Figure 10);  

(3) This transition is at the cranial limit of malar fat 

compartment;  

(4) The tear trough is not caused by the volume of na-

sal alar and upper lip elevator muscle, which is more 

caudal and medial;  

(5) The tear trough is located at the transition of the 

palpebral and orbital part of the orbicular muscle; me-

dially, the bone attachment is the muscle origin with 

no ligaments found (Figure 11). 

 
 

Figure 10. Palpebral skin without subcutaneous fat (blue ar-

rows), and the abrupt transition to the malar skin and cranial 

limit for malar fat compartment (red arrows) 

 
 

Figure 11. The tear trough (black arrow) is located caudally to 

the orbital rim on the OOM origin (blue arrow), superior and 

lateral to the nasal alar and upper lip elevator muscle (red ar-

row) 
 

Autologous fat grafting 

The last 200 consecutive procedures by a single surgeon 

were evaluated. Edema and bruises were spontaneously 

resolved in three or four weeks. Two patients with dark 

lower lid skin had worsening periorbital hyperpigmenta-

tion and needed dermatological treatment. One patient 

was a 23-year-old woman with acne after facial fat 

grafting. The other had previous festoons with prolonged 

malar edema and hypertrophic blepharoplasty scars. 

There were no other complications (Figures 12–16). 

 

  
 

Figure 12. A young, 23-year-old patient with marked tear 

trough (A); Six months after periorbital and malar fat grafting 

(B)   

  
 

Figure 13. A 68-year-old patient with marked tear trough and 

lid-cheek junction (A); Seven months after blepharoplasty, 

periorbital, malar fat grafting, and full face lifting (B) 

A B 

A B 
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Figure 14. A 46-year-old patient with marked tear trough high-

lighting the palpebral fat pads (A); four months after blepharo-

plasty, periorbital, and malar fat grafting, without release of 

palpebral fat pads (B) 

  
 

Figure 15. A 48-year-old patient with iatrogenic severe perior-

bital depression after three blepharoplasties (A and B); Six 

months after the 2nd face lift and 4th blepharoplasty, tarsal strip, 

periorbital, and malar fat grafting procedures were performed 

(C and D)  
 

  
 

Figure 16. A 46-year-old patient presenting tear trough and 

lid-cheek junction (A); Four months after face lift, blepharo-

plasty, periorbital, and malar fat grafting (B) 
 

 

Figure 17. A 32-year-old thin patient with deep eyes (A); 15 

months after periorbital fat grafting, 12 kg above her normal 

weight because of pregnancy, and grafted fat graft was also 

hypertrophic (B) 

Discussion 

The tear trough is frequently neglected in aesthetic facial 

treatments as the results are unpredictable, the procedure 

is difficult, the anatomy is complex and the tissue in-

volved is delicate. Several explanations have been for-

mulated for the cause of tear trough such as bony orbital 

rim; depression between the OOM, nasal alar and upper 

lip muscle; tissue descent by gravity, etc.
[16]

. The few 

anatomical studies in fresh cadaver dissections revealed 

that the main problem is subcutaneous fat
[16-19]

. The ex-

istence of a ligament was in doubt
[21]

. Our dissections 

proved that the attachment is of muscle origin
[22]

 and not 

a specific ligament. 

Tear trough can be corrected using inferior palpebral 

medial fat pad transposition during blepharoplasty
[23]

 but 

it requires the presence of excess fat pad. This procedure 

is much more invasive and it only corrects the deep plane 

and not the superficial plane. 

Alloplastic materials such as hyaluronic acid are a 

good option when patients want procedures which are 

more practical
[24]

. Fat grafting is the author’s preference 

due to many reasons: the fat is abundant, the procedure is 

autologous, fat grafting is a cell transplant which has 

anti-inflammatory “anti-fibrotic” and “trophic” effects 

with a possibility of achieving better skin quality, and the 

results are natural
[25-27]

.
 

In literature, there is no difference in clinical results 

regarding the donor site, the use of anesthetic agents, 

vasoconstrictors, negative pressure, harvested fat process 

methods (centrifugation, decanting, washing, etc.)
[28,29]

, 

supplementation with stromal vascular fraction
[30]

, or 

platelet rich plasma
[31]

. 

In the author’s experience, the most important influ-

ences are:  

(1) Age: As a person gets older, the probability for 

success is smaller;  

(2) Women usually have more predictable and better 

results;  

(3) Tobacco has a negative influence; and  

(4) Injection technique: Fine tunnels are well distrib-

uted in three dimensions, avoiding “bolus” injection. 

In retrospect, the transplanted and retained volumes 

were not measured; the evaluation efficacy was made 

subjectively based on patient’s and physician’s satisfac-

tion. The safety assessment was based on the complica-

tion rate. The grafted fat stabilized at the second or third 

month after the procedure and, in the author’s experience, 

is in disagreement with literature that described stabiliza-

tion at six months. In the patient evaluation, hyperpig-

mentation influenced more than the retained volume but 

A B 

A C 

B D 

A 

A B 
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the author was more demanding in the overall result, 

especially in uniformity for aesthetic unity. No other 

comparisons such as gender, age or body mass index 

were made, due to inadequate sampling. However, aes-

thetic results were excellent and quite uniform and the 

complication rate is extremely low, which is in agree-

ment with literature
[32,33]

. 

The periorbital sulcus is a natural anatomical depres-

sion of a personal characteristic, and it can be high-   

lighted by aging. The pseudoptosis is one of the mecha-

nisms of midface aging process and, according to 

Rohrich, is due to decreased volume of fat compartments 

especially at the medial deep malar fat compartment
[6]

. 

This lack of volume cannot be corrected with only face 

lifts or blepharoplasties. Extra volume filling is a simple 

and effective solution. 

Conclusion 

The main mechanism of midface aging process is the 

deflation phenomenon. It must be specifically treated by 

extra volume filling, and not only with surgeries. Despite 

not having measured the retained volume, the treatment 

of tear trough by autologous fat grafting seems effective 

and safe, and may be more advantageous than alloplastic 

materials. Anatomically, there is no specific plane for 

volume injection. For uniformity of the palpebromalar 

region, the fat graft must be evenly distributed in deep 

and superficial planes.  
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