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Abstract

Background The correction of tear trough deformity poses

a significant challenge in the context of facial rejuvenation.

Our aim was to introduce a technique that corrects tear

trough deformity during transconjunctival lower ble-

pharoplasty using minced orbital fat grafts.

Methods The medical records of patients who underwent

lower blepharoplasty from January 2019 to December 2021

were reviewed. The study included patients with various

grades of tear trough deformity, who underwent lower

blepharoplasty using minced orbital fat grafts and followed

up for at least 6 months. Modified Barton’s grading for tear

trough depression, patient satisfaction, and postoperative

complications were evaluated.

Results A total of ninety-eight patients, with a mean age of

48.07 ± 9.72 years, consisting of 93 (94.9%) females were

included in the study. The average duration of follow-up

was 7.2 months, ranging from 6 to 13 months. Tear trough

depression significantly improved after the operation

(preoperative tear trough depression grade mean (SD): 3.11

(0.60); postoperative tear trough depression grade mean

(SD): 0.87 (0.66); P \ 0.001). 78.5% of the participants

reported their outcome as excellent or good, 20.4%

reported as fair, and 1.0% (only one patient) reported as no

improvement. None of the participants rated their outcome

as worsening. No major complication was observed during

the follow-up period.

Conclusion Minced orbital fat grafting during transcon-

junctival lower eyelid blepharoplasty has good effective-

ness for correcting tear trough deformity without the risk of

major complications.

Level of Evidence IV This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.

Keywords Lower blepharoplasty � Tear trough deformity �
Nasojugal groove � Fat graft

Introduction

The correction of tear trough deformity can significantly

improve the overall appearance of the face and alter the

way an individual is perceived by others. Therefore, it is

essential to address this deformity as a crucial aspect of any

procedure intended to rejuvenate the face [1].

The initial blepharoplasty surgeries only aimed to

remove the excess fat pads. While these approaches could

address bulging of the lower eyelid, they could not correct

tear trough deformity [2]. Years later, lower blepharoplasty

with fat repositioning was introduced to address tear trough

deformity [3]. However, entrapment of the inferior oblique

muscle between the transposed pedicles which causes

diplopia, lumpiness over tear trough deformity, and limi-

tation of the degree to which pedicled fat can be
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translocated, are some of the drawbacks of fat repositioning

approaches [4, 5]. Another commonly employed technique

for effacing tear trough deformity is autologous fat grafting

from distant donor sites. The main problem with this

method is the low survival rate of the grafted fat tissue [6].

Fat embolism, physiological incompatibility, and volume

change of the grafted fat with body weight change, are

other shortcomings of this technique [7, 8].

In the present study, we assessed the safety and effec-

tiveness of a technique for obliterating tear trough defor-

mity which comprises transconjunctival fat excision

followed by minced orbital fat grafting.

Materials and Methods

Study Population and Selection Criteria

In this retrospective study, all patients who had transcon-

junctival fat excision followed by minced orbital fat

grafting from January 2019 to December 2021 at a private

oculoplastic office were included. Patients with various

grades of tear trough deformity and a follow-up duration of

at least 6 months met the inclusion criteria. Individuals

who had a history of prior surgeries on the eyelids or

periorbital area, patients who had received dermal filler

injections to address tear trough deformity, patients who

had undergone midface lifts, and those who lacked ade-

quate quality photos were excluded. A single oculoplastic

surgeon (A.H.) performed all the operations.

Our study followed the principles of the Declaration of

Helsinki and received approval from the ethics committee

of our institution (IR.ARI.MUI.REC.1402.136). All

patients signed written informed consent forms.

Data Collection

After surgery, patients were followed at the intervals of one

week, one month, and six months. Preoperative and post-

operative frontal photos taken in a standard head position

were utilized for measurements and comparisons. The

preoperative photographs captured closest to the date of the

surgery and postoperative photographs captured at the most

recent follow-up visit were used to measure the depth of

tear trough. Complications were evaluated at every follow-

up appointment. From the first preoperative visit until the

final postoperative visit, clinic notes and photographs were

reviewed by an experienced oculoplastic surgeon (B.A.)

who had not been involved in the surgery to assess out-

comes and complications. Each eye was assessed sepa-

rately due to the lack of complete symmetry between them.

The depth of the tear trough was scored from 0-4, based on

a modified version of Barton’s grading system [9, 10] and

is summarized in Table 1. At the final visit, patients were

requested to report their level of satisfaction regarding the

results of the surgery using a scale that ranges from 1 to 5

(5, excellent; 4, good; 3, fair; 2, no improvement; 1,

worsening).

Partial fat graft resorption was defined as partial volume

loss from previous examinations. Complete fat graft

resorption was characterized as complete volume loss and

recurrence of the preoperative tear trough (through

inspection and palpation).

Surgical Procedure

The operation was performed under conscious sedation or

general anesthesia. Lidocaine 2% containing 1:200 000

epinephrine was injected into the conjunctiva, each lateral,

medial, and central infraorbital fat pad. The lower lid was

retracted caudally and a conjunctival incision was made

1–2 mm below the inferior margin of the tarsus. Through

the conjunctival incision, a blunt dissection was performed

between the orbicularis oculi muscle and the septum and

extended to the level of the orbital rim. With careful

attention to avoid harming the inferior oblique muscle

(between the central and medial fat pads), the septum was

incised beside the arcus marginalis, and medial, central,

and lateral fat pads were resected (Supplemental Digital

Content 1). The orbital retaining ligament was released

either in the tear trough or throughout the entire orbital rim,

depending on patient’s need. Then the dissection continued

between the orbicularis oculi muscle and periosteum,

medial to infraorbital nerve, in prezygomatic space, and in

some cases in palpebromalar groove, lateral to the nerve.

The dissection was narrow at the top point, near the orbital

rim, and continued downwards in a fan shape (like a fun-

nel) to create a wider pocket under the orbicularis muscle.

Multiple small funnel-shaped dissections were created,

depending on patient’s need, to prevent displacement of the

fat grafts. This dissection technique has also the advantage

of minimizing the orbicularis muscle injury (Supplemental

Digital Content 2). The resected fat pads were minced into

4- to 5-mm grafts (Fig. 1) and based on the depth of the

area of deformity, the appropriate amount of fat was

positioned to the area of deformity (Fig. 2, Supplemental

Digital Content 3). A 6.0 Vicryl suture was placed through

the orbicularis muscle at the entrance point of the fat pads

to prevent graft displacement. In cases where an excess of

skin was present, it was excised in a conservative manner

using the subciliary skin pinch technique. Canthopexy was

done in the presence of lid laxity according to the dis-

traction test. The conjunctival incision was closed with

Vicryl 6.0.
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Postoperative Care

We dressed the surgical site for 3 to 4 days and advised

patients against massaging or applying pressure to the area

to prevent the displacement of fat grafts. Additionally, we

recommended that patients avoid intense physical activities

for three weeks and bending for one week after the surgery.

We also requested the patients to use cold packs on the

surgical site for the initial 2–3 days following the proce-

dure, with intervals of 20–30 minutes separated by 2 hours.

Statistical Analysis

Descriptive statistics were utilized to report tear trough

depression grades, patient satisfaction, and postoperative

complications. For categorical variables, numbers and

percentages were reported, and for continuous variables,

means and standard deviation were computed. To compare

the tear trough depression grades before and after the

operation, a paired sample t-test was used. A P value of\
0.05 was considered significant. Data analysis was per-

formed using SPSS version 21.0 statistical package (SPSS

Inc., Chicago, IL, USA).

Results

We enrolled a total of 98 patients (196 eyelids) with a

mean (SD) age of 48.07 (9.72) years in our study. Ninety-

three (94.9%) of the study population were female. The

average duration of follow-up was 7.2 months (range, 6–13

months). The duration for the surgical procedure of both

lower eyelids was approximately 45 minutes.

Comparison of grades for tear trough depression before

and after surgery showed a significant improvement in the

mean grade from preoperative to postoperative (mean tear

trough depression grade before the operation was 3.11 ±

0.60 which improved to 0.87 ± 0.66 after the operation;

P\ 0.001) (Figs. 3, 4, 5, 6, 7). Preoperative and postop-

erative tear trough depression grades are listed in Table 2.

Fifty-one (52.0%) participants reported their outcome as

‘‘excellent’’, 26 (26.5%) reported as ‘‘good’’, 20 (20.4%)

Table 1 Grading system for the tear trough depth (modified Barton’s grading system)

Score Definition

0 Absence of any demarcation or line separating the anatomic structures

1 Mild, subtle shadowing that is present only medially, with an overall smooth transition between anatomic structures

2 Mild shadowing or line that extends along the length of the eyelid

3 Mild shadowing with a visible prominence that extends along the length of the eyelid

4 Severe shadowing with overhanging tissue and obvious step deformity

Fig. 1 The resected orbital fat pads are minced into 4- to 5-mm

grafts using scissors

Fig. 2 Placement of minced orbital fat grafts into tear trough

deformity
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Fig. 3 Tear trough depth before and after surgery

Fig. 4 Preoperative view of a

54-year-old female patient

presented with a tear trough

deformity and herniated fat pads

(left). Postoperative view after

transconjunctival lower lid

blepharoplasty with

transposition of minced fat

grafts (right)

Fig. 5 Preoperative view of a

50-year-old female patient

presented with a tear trough

deformity and herniated fat pads

(left). Postoperative view after

transconjunctival lower lid

blepharoplasty with

transposition of minced fat

grafts (right)
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reported as ‘‘fair’’, and only one (1.0%) reported as ‘‘no

improvement’’. None of the participants rated their out-

come as ‘‘worsening’’.

Postoperative Complications

Postoperative complications are shown in Table 3. Eyelid

retraction was observed in 6 (3.1%) eyelids and was less

than one millimeter in all of them. Complete fat graft

resorption occurred in none of the eyelids and Partial fat

graft resorption occurred in 16 (8.2%) eyelids. One (1.0%)

patient experienced transient anesthesia near the nose. No

cases of overcorrection and 10 (5.1%) cases of undercor-

rection were observed. Two (1.0%) eyelids required re-

excision of the Lateral fat pad.

Discussion

Traditional lower blepharoplasties only involved removal

of infraorbital fat through an external method. Complica-

tions like lower lid retraction led to proposing transcon-

junctival approach in 1924 which reduced the scleral show

rate from 28 to 3% [2, 11, 12]. Prior to this point in time,

the main focus of blepharoplasty was solely on the pro-

trusion of the lower eyelid and did not target the tear -

trough defect [13]. In 1981, Loeb [14] introduced the

transposition of the medial portion of lower lid fat to cor-

rect tear trough deformity. Hamra later described the arcus

marginalis release technique, in which all the lower lid fat

is moved across the orbital rim to correct both the tear

Fig. 6 Preoperative view of a 40-year-old female patient presented with a tear trough deformity and herniated fat pads (left). Postoperative view

after transconjunctival lower lid blepharoplasty with transposition of minced fat grafts (right)

Fig. 7 Preoperative view of a

45-year-old female patient

presented with a tear trough

deformity and herniated fat pads

(left). Postoperative view after

transconjunctival lower lid

blepharoplasty with

transposition of minced fat

grafts (right)

Table 2 Changes in tear trough

grades from pre-operation to

post-operation

Preoperative tear trough grades Postoperative tear trough grades, n (%)

Grade 0 Grade 1 Grade 2 Total

Grade 2 13 (52.0%) 12 (48.0%) 0 (0.0%) 25 (100.0%)

Grade 3 39 (31.5%) 67 (54.0%) 18 (14.5%) 124 (100%)

Grade 4 5 (10.6%) 29 (61.7%) 13 (27.7%) 47 (100%)

Table 3 Postoperative complications

Complication No. (%) of eyelids

Eyelid retraction 6 (3.1)

Edema or ecchymosis[ 2 weeks 12 (6.1)

Sensory abnormalities 1 (0.5)

Skin irregularities 19 (9.7)

Infection 0 (0)

Granulomas 0 (0)
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trough deformity and the palpebromalar sulcus [15].

Autologous fat grafting from distant donor sites is another

approach to correct tear trough deformity [16].

Fat repositioning has the potential downside of middle

lamella violation, which can lead to contraction, shorten-

ing, and higher rates of eyelid retraction [17]. As described,

our technique minimizes the risk of orbicularis muscle and

middle lamella injury which results in lower rates of lid

retraction. In fat relocation, failure to fully release the fat

pedicles or fibrosis of the pedicles could lead to a recur-

rence of the deformity of the tear trough [3]. Eye motility

disturbance due to the inferior oblique muscle entrapment

is another disadvantage of fat repositioning which is

omitted in our technique [4].

In fat transposition, the location to which pedicled fat

can reach is limited due to the tethering of the pedicle.

However, free fat grafts in our technique can be located

more precisely in the deep medial part of the tear trough

which is difficult in fat transposition. Our approach enables

us to cover a wider surface area with multiple minced fat

grafts. However, in fat repositioning, it is only possible to

cover a surface area as wide as the width of repositioned

fat.

Despite these disadvantages, transposed pedicled fat has

better blood supply compared with free fat graft in our

technique which theoretically results in better survival of

pedicled fat (although, transposed pedicled fat is a random

flap with poor vascularization, which may not actually

offer much better blood flow than a free fat graft [18]). We

tried to improve the blood supply of the free fat grafts by

avoiding the use of large-sized fat grafts, not placing too

much fat in each funnel-shaped dissection, and refraining

from stacking the fat grafts. A recent study that compared

the results of these two surgical techniques showed that the

rate of complications and patient satisfaction do not sig-

nificantly differ between these two approaches; however, it

did not compare the survival rate of the fat particles

between these two methods [19]. According to the results

of the beforementioned study and the lack of human study

supporting higher survival for transposed pedicled fat vs

free fat graft, it’s reasonable to view free fat grafting as a

viable alternative for restoring volume in the periocular

area. The excellent outcome of our surgical approach in

correcting tear trough deformity is not solely a result of

minced fat grafting; part of it also arises from releasing the

orbital retaining ligament. Releasing the orbital retaining

ligament is also a step of surgery in transposing the pedi-

cled fat grafts. As mentioned, autologous fat grafting from

distant donor sites is another approach for effacing tear

trough deformity. The primary issue in this technique is fat

resorption. The survival rate of the injected fat over a year

is estimated to be only about 30% [20]. In this procedure,

fat is harvested from distant body locations through

liposuction and then injected into tear trough [6]. Fat

liposuction and centrifugation procedures rupture a large

number of adipocytes [21]. Animal studies have shown that

surgically excised fat grafts have better survival rate than

the suctioned and centrifuged ones [22, 23]. Liposuction

and centrifugation are eliminated in our method which can

theoretically enhance the survival rate of the fat grafts.

However, to the best of our knowledge, there is not any

study on human subjects that have compared the survival

rate of fat grafts from distant donor sites and lower eyelid

and this should be assessed in future studies.

In contrast to our approach, tear trough ligament which

plays an important role in tear trough deformity, is not

released during autologous fat grafting which decreases the

effectiveness of this method for correcting the tear trough

deformity [24]. Subcutaneous induration which causes

contour irregularities is another shortcoming of autologous

fat grafting [25]. Compared with distant donor sites fat

graft, another benefit of lower lid fat graft is its physio-

logical and biocompatible nature. It is noteworthy that

orbital fat is the only type of fat in the body that its volume

remains unchanged, even with an increase in body weight

[7]. Furthermore, our procedure does not have the risk of

intravascular lipoinjection which can result in serious

complications like blindness and stroke [8]. Our approach

also eliminates the inconvenience of two-step surgery and

distant donor sites morbidity.

We observed a relatively high incidence of about 10%

skin irregularity following our surgical procedure. How-

ever, most of the skin irregularities were reported by the

surgeon, including even the minor ones, and only a few of

them were our patients’ complaints. Upon further investi-

gation, we found that the high incidence of skin irregu-

larities can be attributed to the creation of a few number of

funnel-shaped dissections and placing excessive fat grafts

in each tunnel. In the subsequent cases, we created more

funnel-shaped dissections and used a smaller number of fat

grafts in each tunnel which allowed us to distribute the fat

grafts more evenly in the area of deformity and consider-

ably reduced the skin irregularities. Consequently, the skin

irregularities were predominantly observed in our initial

cases and were rarely detected in the subsequent cases.

Although we suggested corticosteroids injection for

prominent areas and filler injection for depressed areas for

the affected cases, our patients declined the treatment.

Previous studies have also employed minced orbital fat

grafting with some variations to the technique used in our

study and all reported good safety and efficacy [6, 17, 26].

However, it is important to be aware of the potential risks

when utilizing a new technique for the first time, as

incorrect application or inappropriate patient selection can

result in unsatisfactory results and complications for any

surgeon.
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It is widely agreed that in order to correct tear trough

deformity, one must not only address the herniation of

orbital fat, but also add volume to the tear trough deformity

[4]. There are many factors to consider, and as a result,

there are numerous treatment options available, each with

its pros and cons. The surgeon must determine the safest

and most effective approach that produces the desired

aesthetic result without compromising the functionality of

the lower eyelid. The ultimate goal is to provide a per-

sonalized aesthetic result for each patient.

Limitations

Our study has the inherent limitations of the retrospective

design. The rather short period of follow-up restricted

assessing the long-term effectiveness and complications of

our new method. Lack of a comparison group prevented us

from comparing the outcomes of our procedure with other

techniques. Similar to previous studies, assessing the

results of periorbital surgery mainly depends on the sub-

jective feedback from surgeons and patients regarding their

satisfaction and is hampered due to the absence of uni-

versally recognized objective criteria [3]. The modified

version of Barton’s grading system has grades ranging

from 0 to 4, which makes it challenging to detect subtle

differences. A more homogeneous approach to our surgical

method would be preferable. For instance, canthopexy and

releasing the orbital retaining ligament throughout the

entire orbital rim were not performed for all the patients.

Finally, we acknowledge that our study does not possess

the advantage of evaluating signs of periocular aging

beyond the tear trough deformity.

Conclusions

Our study demonstrated that the use of minced orbital fat

grafts for correcting the tear trough deformity during

transconjunctival lower blepharoplasty is a satisfactory

procedure, without the risk of major complications. Future

studies with longer follow-up time and a comparison group

are needed to assess its efficacy.

Supplementary Information The online version contains

supplementary material available at https://doi.org/10.1007/s00266-

024-04086-y.
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