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Abstract 

 

Background: This study was undertaken to evaluate dermatochalasis, eyebrow 

position, and (a)symmetry in both sides in patients before and after bipolar 

coagulation-assisted orbital (BICO) septo-blepharoplasty, so as to carry out further 

investigation if these aforementioned aspects improve, persist, or even worsen 

after this procedure. 

 

Methods: The preoperative and postoperative photographs of 365 patients were 

evaluated for the (asymmetry in) degree of skin surplus, eyebrow height and eyelid 

fissure height (EFH). The degree of skin surplus was scored using a five-point 

grading scale (0 = no, 1 = minimal, 2 = moderate, 3 = evident and 4 = severe skin 

surplus). For eyebrow height and EFH, respectively, the distance was measured 

between the lower bound of the eyebrow and the center of the pupil and between 

the upper and lower lash line. 

 

Results: On both the right and left upper eyelids, the skin surplus was significantly 

lesser postoperatively than preoperatively (p = 0.000). Furthermore, the 

asymmetry in skin surplus between the right and left upper eyelids was significantly 

lesser postoperatively (p = 0.000). The eyebrow height was significantly lower on 

both the right and left sides postoperatively than preoperatively (p = 0.000). EFH 

was significantly higher postoperatively than preoperatively in both the right and 

left eyes (p = 0.000). Moreover, the asymmetry in EFH between the right and left 

eyes was significantly lesser postoperatively (p = 0.000). 

 

Conclusions: A significant decrease in skin surplus and eyebrow height and a 

significant increase in EFH were observed in patients after BICO septo-

blepharoplasty. However, a significant reduction in (the prevalence of) asymmetry 

in skin surplus and EFH was observed after the procedure. 
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Introduction 

 

Dermatochalasis is a common condition of skin redundancy of the upper eyelids 

hanging on or even beyond the eyelashes, mostly caused by aging. Eyebrow ptosis, a 

descent of the brow occurring with advanced age secondary to descent of the 

periorbital soft tissues, is commonly associated with dermatochalasis. Both 

processes usually occur bilaterally, but the degree may differ between the right and 

left side. Dermatochalasis can easily be treated by an upper blepharoplasty, one of 

the most commonly performed procedures by plastic surgeons.  

After the operation, patients sometimes complain of asymmetry between their 

upper eyelids and/or eyebrow position. Although there often exists some degree of 

asymmetry between either dermatochalasis and/or eyebrow position before 

surgery, patients are mostly not aware of it. If this asymmetry is recognized and 

evident, the plastic surgeon should discuss this condition with the patient; than the 

surgeon can either choose to leave it as is by operating symmetrically or try to 

reduce or resolve it during the upper blepharoplasty procedure. Thus far, it is 

uncertain if asymmetry between eyebrows and upper eyelids persists, reduces, 

resolves, or even increases by upper blepharoplasty, as this condition has hardly 

been studied.  

This study was undertaken to evaluate dermatochalasis, eyebrow position, and 

(a)symmetry in both sides in patients before and after bipolar coagulation-assisted 

orbital (BICO) septo-blepharoplasty, so as to carry out further investigation if these 

aforementioned aspects improve, persist, or even worsen after this procedure. 

 

 

Materials and methods 

 

For this study, we reviewed the standardized preoperative and postoperative 

photographs of all patients who underwent BICO septo-blepharoplasty1 in Bergman 

Clinics Heerenveen and Zwolle between January 2004 and December 2013 by the 

senior author (B.v.d.L.). The inclusion criteria were the availability of pre- and 
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postoperative photographs of the midface and the patients having underwent 

bilateral BICO septo-blepharoplasty. The exclusion criteria were unilateral or 

secondary upper blepharoplasty and previous surgery of the eyelids, eyebrows 

and/or forehead. In BICO septo-blepharoplasty, redundant skin and a very small 

rim of preseptal orbicularis muscle is removed. Subsequently, bipolar coagulation of 

the septum is executed, resulting in shrinkage of the septum and disappearance of 

the bulging fat compartments without removal of the fat. Prior to this procedure, 

all patients were assessed for asymmetry in skin surplus and eyebrow height. In the 

case of asymmetry, an attempt was made to improve this by adapting skin markings 

and thereby extra/asymmetrical excision of skin. In the presence of eyebrow ptosis 

or ptosis palpebrae rather than dermatochalasis, the patient was scheduled for a 

forehead/brow lift or ptosis correction instead of upper blepharoplasty. 

Consequently, these conditions and associated procedures were not included in 

this study. 

Between January 2004 and December 2013, 644 BICO septo-blepharoplasties were 

performed. Of these, 17 were unilateral blepharoplasties and 39 were secondary. 

The pre- and/or postoperative photographs of 223 patients were missing. 

Therefore, in total, we included 365 patients in this study. The study received 

approval from the Medical Ethical Committee of the University Medical Center 

Groningen. Informed consent of the patients was not required. All photographs 

were scored on three aspects to highlight any existence and degree of asymmetry 

between both upper eyelids and eyebrow position pre- and postoperatively. First, 

the degree of skin surplus on both upper eyelids was scored using a five-point 

grading scale (0-4): 0 = no skin surplus; 1 = minimal skin surplus; 2 = moderate skin 

surplus, not reaching the eyelashes; 3 = evident skin surplus, reaching the eyelashes; 

and 4 = severe skin surplus, beyond the eyelashes (see Figure 1). A difference 

between the classification of the right and left upper eyelid indicated asymmetry 

between both upper eyelids. Second, the height of both eyebrows was assessed by 

measuring the distance between the lower bound of the eyebrow and the center of 

the pupil2,3 for each side. Normal values for white-to-white diameter4 were used as 

a conversion factor to make all photographs comparable.  
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Figure 1. Degree of skin surplus on both upper eyelids was scored by a five-point grading scale (0-4): a 

= 0-degree, b = 1st-degree, c = 2nd-degree, d = 3rd-degree and e = 4th-degree. 
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A difference between both distances indicated asymmetry between the right and 

left eyebrow height. Third, the vertical distance between the upper and lower lash 

line (eye fissure height, EFH)5,6 was measured for each eye. Again, the same 

conversion factors were used as mentioned before. A difference between the EFH 

of the right and left eye indicated asymmetry between both sides.  

Wilcoxon’s signed-ranks test was used to analyze whether the degree of skin 

surplus is significantly different between the right and left upper eyelid before and 

after BICO septo-blepharoplasty. A paired samples t-test was used to analyze 

whether eyebrow height and EFH were significantly different between the right and 

left side before and after BICO septo-blepharoplasty. 

 

 

Results 

 

We evaluated the preoperative and postoperative photographs of 365 patients, 

including 315 (86.3%) women and 50 (13.7%) men. The ages ranged from 28 to 78 

years, with a mean age of 51.5 years (standard deviation (SD) 9.12). Postoperative 

photographs were taken after an average of ten weeks (SD 4.4). 

 

Degree of skin surplus: In preoperative photographs, the median score for skin 

surplus was 3 (range 0-4) for both the right and the left upper eyelids, without a 

significant difference in scores between both sides (p = 0.883). In postoperative 

photographs, both median scores for skin surplus were 1 (ranges 0-3). On both the 

right and left upper eyelids, the scores for skin surplus were significantly lower 

postoperatively than preoperatively (p = 0.000). The median score for asymmetry 

of skin surplus (absolute difference in scores) between the right and left upper 

eyelids was 0 both preoperatively (range 0-3) and postoperatively (range 0-2). 

However, asymmetry in the degree of skin surplus (score ≥1) was present in 107 

patients (29.3%) prior to BICO septo-blepharoplasty compared to 52 patients 

(14.2%) after the procedure, the latter being significantly less frequent (p = 0.000, 

see Table 1 and, for example, Figure 2).  
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Table 1. Frequencies (and prevalences) of absolute difference in scores for skin surplus between the 

right and left upper eyelids both preoperatively and postoperatively. 

(A)symmetry in skin surplus 

 0 1 2 3 

Preoperatively 258 (70.7%) 100 (27.4%) 6 (1.6%) 1 (0.3%) 

Postoperatively 313 (85.8%) 50 (13.7%) 2 (0.5%) 0 

 

 

 
Figure 2. A 70-year-old woman with serious asymmetry of skin surplus with minimal skin surplus (1) of 

the right upper eyelid and evident skin surplus (3) of the left upper eyelid (top). This asymmetry is 

reduced postoperatively with no skin surplus (0) of the right upper eyelid and minimal skin surplus (1) of 

the left upper eyelid (below). 
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Eyebrow height: In preoperative photographs, the mean eyebrow height was 15.8 

mm (SD 3.39) for the right side and 15.9 mm (SD 3.43) for the left side, without a 

significant difference in measures (p = 0.118). In postoperative photographs, the 

mean eyebrow height was 15.2 mm (SD 3.50) for the right side and 15.1 mm (SD 

3.46) for the left side, also without a significant difference in measures (p = 0.171). 

On both the right and left sides, the eyebrow height was significantly lower 

postoperatively than preoperatively (p = 0.000). This was the case for both males 

and females; however, measurements of eyebrow height were lower in males than 

in females (see Table 2). Asymmetry in eyebrow height (≥1.0 mm) between the 

right and left side was present in 191 patients (52.3%) prior to BICO septo-

blepharoplasty and in 172 patients (47.1%) after the procedure. The mean 

asymmetry was 1.3 mm (SD 1.03) preoperatively and 1.2 mm (SD 1.00) 

postoperatively, without a significant difference in measures (p = 0.141).  

 

Table 2. Mean measures of eyebrow height and eyelid fissure height (in mm) for right and left sides 

both preoperatively and postoperatively including p-values. 

Eyebrow height 

 All (n = 365) Males (n = 50) Females (n = 315) 

 Right Left P-val. Right Left P-val. Right Left P-val. 

Preop 15.8 15.9 0.118 14.7 14.6 0.746 15.9 16.1 0.077 

Postop 15.2 15.1 0.171 13.6 13.5 0.694 15.4 15.3 0.189 

P-value 0.000 0.000  0.002 0.003  0.000 0.000  

Eyelid fissure height 

Preop 8.2 8.2 0.147 8.1 8.1 0.487 8.3 8.2 0.056 

Postop 8.7 8.7 0.068 9.1 9.0 0.270 8.7 8.6 0.135 

P-value 0.000 0.000  0.000 0.000  0.000 0.000  

 

 

Eyelid fissure height: In preoperative photographs, the mean EFH was 8.2 mm (SD 

1.29) for the right eye and 8.2 mm (SD 1.33) for the left eye, without a significant 

difference in measures (p = 0.147). In postoperative photographs, the mean EFH 

was 8.7 mm (SD 1.26) for the right eye and 8.7 mm (SD 1.30) for the left eye, also 

without a significant difference in measures (p = 0.068). In both the right and left 
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eyes, the EFH was significantly higher postoperatively than preoperatively (p = 

0.000). Asymmetry in EFH (≥1.0 mm) between the right and left eye was present in 

49 patients (13.4%) prior to BICO septo-blepharoplasty and in 18 patients (4.9%) 

after the procedure. Asymmetry was significantly lesser (p = 0.000) postoperatively 

(mean 0.4 mm, SD 0.35) than preoperatively (mean 0.5 mm, SD 0.44).  

 

 

Discussion 

 

This retrospective study, first in evaluating the effect of upper blepharoplasty on 

(preoperative asymmetry in) skin surplus, eyebrow height and EFH in Caucasians 

with cosmetic concerns regarding dermatochalasis, clearly demonstrates a 

significant decrease in skin surplus and eyebrow height, a significant increase in EFH, 

and a significant reduction in asymmetry in skin surplus and EFH after BICO septo-

blepharoplasty. However, asymmetry in eyebrow height is not altered by BICO 

septo-blepharoplasty. 

In the past, several studies were conducted to explore the effect of eyelid surgery 

on the eyebrow height and eyelids. Frankel and Kamer found no significant 

difference in eyebrow height between patients who had a blepharoplasty and those 

who had not.2 A recent study of Huijing et al. from our department also showed 

that the position of the eyebrow is not lowered significantly after an upper eyelid 

blepharoplasty performed among 126 women with dermatochalasis and functional 

complaints of visual impairment, but 14 male patients showed a slight trend of 

lowering of the eyebrows postoperatively.7 However, in the present study 

evaluating 365 patients with mainly cosmetic concerns before and after BICO 

septo-blepharoplasty, we found that eyebrow height was significantly lower 

postoperatively than preoperatively for both males and females. Other study design 

and differences between study populations, that is, mainly cosmetic versus more 

functional, may contribute to this discrepancy in findings. Our results are consistent 

with the work by Prado et al. who found that angle measurements are significantly 
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altered suggesting that sagging of the eyebrow occurs after the removal of tissue 

from the upper eyelid.3  

A photo-assisted analysis of blepharoplasty results by Raschke et al. has showed 

improvement of eye fissure index, upper lid height, and upper iris coverage after 

blepharoplasty.6 Although these findings were not significant, they support our 

results of significantly decreased skin surplus and increased EFH after BICO septo-

blepharoplasty. However, although some studies have already explored the effect 

of eyelid surgery on various eyebrow and eyelid parameters, most studies did not 

investigate the aspect of asymmetry between the right and left side regarding these 

parameters. Zhou et al. studied (preoperative) asymmetry of upper eyelid 

thickness8, and Song et al. studied asymmetry of the palpebral fissure (inclination, 

height and width) and upper eyelid crease9, both in an Asian population. The latter 

study found right-left asymmetry (≥ 1 mm) of palpebral fissure height (which is 

equal to EFH) in 25.4% of the volunteers9, which is higher than the 13.4% that we 

found in our study. However, both Zhou et at.8 and Song et al.9 studied the 

existence of asymmetry between right and left sides, and they did not analyze the 

effect of eyelid surgery on this asymmetry. 

We found asymmetry in the degree of skin surplus (≥1) in 29.3% of patients prior 

to BICO septo-blepharoplasty compared to 14.2% of patients after the procedure, 

indicating that asymmetry is often reduced rather than caused or aggravated by the 

procedure, especially when taking this asymmetry into account in the preoperative 

planning of skin marking and excision (as we did). In addition, the prevalence of 

asymmetry in EFH (≥1.0 mm) was reduced to 4.9% after BICO septo-

blepharoplasty compared with 13.4% prior to surgery. A study of Tsai et al. found 

increased ocular surface area (OSA) and significantly decreased ocular asymmetry 

after double eyelid-plasty10, which is clearly in line with our results of significantly 

increased EFH (which is correlated with OSA) and reduced asymmetry in EFH after 

BICO septo-blepharoplasty. However, there is undoubtedly a difference with our 

study population: Asian versus Caucasian, that is, double eyelidplasty versus BICO 

septo-blepharoplasty and young versus elder. Due to these differences, we cannot 
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compare our results with theirs and we cannot transpose their results to our 

patients. 

A major limitation of our study is the restricted consistency and standardization of 

the pre- and postoperative photographs caused by the retrospective design of our 

study. However, all pictures were taken according to a standard protocol in which 

patients stood in front of a white wall, looking right into the camera without facial 

expressions. Furthermore, we used normal values for the white-to-white diameter4 

as a conversion factor to make all photographs (taken at different distances) 

comparable. Another limitation of our study may be the relative short period of 

time elapsed after surgery by evaluating photographs taken during the follow-up 

visit after an average of ten weeks postoperatively. However, this is a rather 

standard follow-up period in a general aesthetic practice. In addition, the results of 

our study could have been biased by the considerably high number of patients 

(37.9%) who were excluded due to missing of pre- and/or postoperative 

photographs. Therefore, a future prospective study is needed whereby the follow-

up period should be enlarged, to evaluate whether the situation in skin surplus, 

eyebrow height, and EFH after an average of ten weeks remains after a longer 

period of time. Moreover, our photographic techniques (lighting, instructions to 

patients, and head position) should be better standardized, and a lateral view may 

also be included. Furthermore, it would be interesting to measure and record the 

exact amount of skin that is removed during the procedure, and to correlate these 

results with the pre- to postoperative differences in skin surplus, eyebrow height, 

and EFH and the influence on (a)symmetry in dermatochalasis and eyebrow 

position. 
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Conclusions 

 

A significant decrease in skin surplus and eyebrow height and a significant increase 

in EFH were observed in patients after BICO septo-blepharoplasty. No significant 

difference was found between the two sides either preoperatively or 

postoperatively with regard to these parameters. However, a significant reduction 

in (the prevalence of) asymmetry in skin surplus and EFH was observed after the 

procedure. Although asymmetry does not seem to be a significant issue in 

Caucasians, when it occurs, it can be effectively addressed by BICO septo-

blepharoplasty using an asymmetrical approach to skin redundancy. 
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