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Chapter 9

GENERAL DISCUSSION

An upper eyelid correction (blepharoplasty) comprises the removal of redundant tissue 
for aesthetic and/or functional reasons. Although a blepharoplasty is a very common 
procedure, i.e. it was among the top five most performed cosmetic surgical procedures 
worldwide in 20191, the scientific background is limited. There is a need for a better 
understanding of the functional and aesthetic effects of an upper blepharoplasty 
and which surgical technique provides the most favourable effects. Although upper 
blepharoplasty surgery is seen by many as an art, a more scientific basis can help in 
planning the treatment. In this thesis, we tried to elucidate the effects of an upper 
blepharoplasty and which surgical technique is favourable. 

The various surgical techniques include the removal of excess skin together with a strip 
of orbicularis oculi muscle, sometimes combined with excision or redistribution of fat 
from the medial and central fat compartments, or the more conservative approach 
of sparing the orbicularis oculi and orbital fat. A concern about resectioning a strip of 
the orbicularis oculi muscle is the addition of more morbidity or a prolongation of the 
patients’ recovery period. The conservative approach seems preferable since it is less 
invasive, which might result in less postoperative adverse effects, but we did not find 
any differences in the long term postoperative adverse effects between the tested 
techniques. The most feared complication of a blepharoplasty is permanent visual 
loss due to retrobulbar haemorrhage, which has an incidence of 0.05%2. However, 
the existing literature cannot verify the risk of haemorrhage in relation to the surgical 
techniques2,3. 

In daily practice, many surgeons perform a non-conservative blepharoplasty, i.e. 86% 
of the American Society of Ophthalmic Plastic and Reconstructive Surgery Members4, 
as the rationale for resectioning muscle along with skin is uncertain. The popularity of 
any of these techniques generally depends on the experience and personal preference 
of the surgeon. We believe that dealing with the periorbital tissues in a proper way is 
key during an upper blepharoplasty, but there is no consensus about what should be 
done with the orbicularis oculi muscle5. Therefore, we aimed to assess the effects of 
the an upper blepharoplasty when only skin is removed or when a strip of additional 
orbicularis oculi muscle is resected, and which excision shape is preferable.
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AESTHETIC RESULTS

Upper eyelid
When appraising the aesthetic results of an upper blepharoplasty, it is very important 
to keep in mind that the eyes are a very important feature of a face. When looking at 
a face, the eyes are the first and most looked at region6. Age and fatigue judgements 
are made upon specific attention towards the eye region7. Age-related changes in the 
periocular region are particularly noticeable in the aging face. Aesthetic surgery may 
therefore be one of the most effective interventions to rejuvenate the face8. 

However, it is difficult to measure aesthetic results objectively. Beauty is in the eye of 
the beholder and therefore the definition of a beautiful eye varies, but it is generally 
agreed that youthfulness correlates with attractiveness. In other words, an eye is 
considered to be ‘attractive’ when it has typical youthful features instead of aging ones. 
A beautiful youthful eye is described as full and convex. During aging, the upper eyelid 
undergoes 3 types of changes: dermatochalasis, blepharoptosis and fat atrophy. The 
eyelid and periocular skin is the thinnest in the body, has minimal subcutaneous fat, 
and is constantly subjected to the external environment and sun9. Therefore, these 
factors commonly result in excessive skin laxity and redundancy (dermatochalasis). In 
contrast to dermatochalasis, blepharoptosis primarily refers to an anatomic inferior 
displacement of the upper eyelid but this is outside the scope of the research described 
in this thesis. 

The upper eyelid fat also undergoes changes with age. The medial fat pad can become 
more prominent, altering the medial contour of the eyelid, resulting in localized 
spherical bulging medially. In contrast, the central fat pad can atrophy with age which 
can cause hollowing of the superior sulcus and thus appearing “skeletal”. Therefore, 
an aging eye looks more hollowed due to volume loss. 

Traditionally, a non-conservative blepharoplasty includes the removal of excess skin 
together with a strip of orbicularis oculi muscle (with or without handling periorbital 
fat). Currently, there is a trend towards the more conservative treatment mode of only 
removing excess skin, presumably preventing the hollowing of the aging eye. Histological 
studies have revealed that changes in the aging upper eyelid occur primarily in the skin 
and subcutaneous layers, with characteristic loss of collagen elastic fibres, while the 
whole muscle layer remains histologically intact, with no signs of thinning or atrophy10. 
Therefore, preserving the orbicularis muscle during an upper blepharoplasty, to 
supposedly maintain a fuller and more youthful upper eyelid, is postulated to be a wise 
approach. We concluded in our systematic review (chapter 3) that patients are generally 
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satisfied with the overall aesthetic result after the upper blepharoplasty. Based on the 
results of the systematic review in chapter 3, the technique used (skin only or additional 
muscle resection) does not seem to influence the aesthetic outcomes. However, only a 
few sound split-face or randomized controlled trials were available which had compared 
surgical techniques and aesthetic outcomes. Since the sparse information shows that 
the used technique does not seem to influence patient satisfaction or the physician’s 
assessed aesthetic outcomes, it seems rational to perform the least invasive method 
(skin only). 

In chapter 4, we assessed the Patient Reported Aesthetic Results (PRARs) after upper 
blepharoplasty. The patients reported significant improvements postoperatively 
regarding satisfaction with the eyes and eyelids, and satisfaction with their facial 
appearance and aging appraisal. However, the aesthetic outcomes from the randomized 
controlled trial were interesting (chapter 4). We compared the patient reported aesthetic 
results between the skin-only technique and the technique with additional removal 
of a strip of orbicularis oculi muscle. We did not observe significant differences when 
comparing the skin-only excision technique with the skin-muscle excision, except for 
the ‘satisfaction with the eyes’ questionnaire which favoured the skin-only group with a 
markedly 17.5% more improvement. This means that both surgical techniques provide 
relief from the negative sequelae (such as being bothered by skin on the eyelashes, 
saggy upper eyelids, droopy upper eyelids, appearance of eyelid folds, heavy upper 
eyelids, and how tired and how old your upper eyelids make you look), but the skin 
only technique resulted in much higher (17.5%) satisfaction with the eyes (better shape, 
attractiveness, alert, open, bright eyed, nice, youthful) compared to the skin/muscle 
technique. 

In our study, we used a series of very specific questionnaires that focused on various 
anatomical areas to assess aesthetic outcome. Also, different aspects of the aesthetic 
results were included in the questionnaires. By contrast, previous studies often used 
global questionnaires to assess upper blepharoplasty results. In general, the global 
questionnaires do not show a difference in the long term aesthetic outcomes following 
the two procedures as demonstrated by LoPiccolo et al.’s11  left-right split face study 
(resection of only skin on one side and resection of additional orbicularis oculi muscle 
on the other side of the participant). Damasceno et al.12 concluded after a left-right 
split face study that upper blepharoplasty causes more postoperative symptoms 
(oedema, haematoma and pain) and presents worse initial aesthetic outcomes when 
the preseptal orbicularis oculi muscle is excised, but the long-term aesthetic outcomes 
are not different. However, Samargandi et al.’s13 systematic review showed that the skin 
plus muscle resection was initially associated with higher ophthalmological morbidity 
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(oedema, bruising, pain, dry eye, sluggish eye closure and lagopthalmos) during the 
first postoperative week compared to the skin only procedure and should therefore 
not be recommended as a standard procedure. 

Another important aspect of the aesthetic outcome is the amount and visibility of 
scarring after surgery. The optimal scar is invisible. There are various aspects of 
scarring, such as pigmentation, vascularity, irregularities, length and width, either 
patient-reported or assessed by experts or by a panel. In our RCT in chapter 4, we 
found no significant differences in scarring between both surgical techniques, as 
assessed by the patients and the observers. This is in line with Saalabian et al.14 who 
compared the satisfaction levels of patients according to tissue resection categories 
(skin, skin/muscle, skin/muscle/fat) and concluded that there were no differences in 
relation to scar aspects, recovery period and complication rates. 

Thus, based on the systematic review (chapter 3) and the RCT on PRARs (chapter 4), 
there is no need for additional muscle resection as a routine procedure during an upper 
blepharoplasty to improve patient satisfaction. 

Eyebrows and forehead
The eyebrows are also an important part of the periorbital aesthetic unit. Decreased 
eyebrow height (predominantly in the lateral area) and dermatochalasis are the two 
main causes of excess eyelid skin. Consequently, the pre- and post-blepharoplasty 
aesthetics are affected by both the amount of excess skin and the possible change in 
the position of the eyebrow. Therefore, the peri-orbital region, including the eyes and 
eyebrow, needs to be addressed as one aesthetic unit.

Although it is not entirely clear what happens with the eyebrows during aging, it is 
commonly assumed that progressive sagging of the eyebrow occurs as part of the 
facial aging process15. 

The remodelling and subsequent thinning of the superomedial and inferolateral 
orbital rim in the middle and late ages, along with lipoatrophy and progressive loss of 
collagen fibre elasticity with increased skin laxity, results in an inferior descent of the 
brows,16 especially in the lateral part of the eyebrow17. Although the normal position 
of the eyebrow is at or just above the supraorbital ridge15, there could be variations 
in length, thickness and contour of the eyebrows. The concept of the ideal eyebrow 
has changed over the decades, and is influenced by cultural trends, gender, age, facial 
shape and ethnicity18. An important factor is the shape of the eyebrow, which may be 
more important than the actual eyebrow height19. During the normal aging process, the 
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descent of the temporal brow tends to occur earlier and is more pronounced due to 
decreased deep tissue support and lack of suspension from the more centrally placed 
dynamic frontalis muscle17. This causes a change in the shape and downward slope of 
the eyebrow20. Prantl et al.19 showed that the higher the eyebrow inclination, the more 
attractive and younger the eyes look. 

In the systematic review on the aesthetic results of an upper blepharoplasty (chapter 
3), we concluded that the eyebrows seem to move down after a blepharoplasty which 
can have an impact on the aesthetic unit of the eye. So, in chapter 7, we assessed 
the possible eyebrow changes after an upper blepharoplasty, and concluded that 
the eyebrows do, indeed, move down postoperatively. However the influence on the 
aesthetic result is not really clear. 

A remarkable result in our study (chapter 4) is the more positive appraisal by our 
participants of their forehead and eyebrows after an upper blepharoplasty, despite the 
decreased eyebrow height. Satisfaction with the forehead and eyebrows increased with 
a median of 6 to 10 points, which indicates a 6-10% improvement. However, whether 
the patients were more satisfied with their eyebrows or their forehead remains unclear. 
The shape of the eyebrows might have changed due to an unevenly distributed eyebrow 
descent postoperatively. Interestingly, we did not find any significant differences in the 
amount of eyebrow descent between the eyebrow height at the exocanthion, lateral 
iris and the centre of the pupil. 

We hypothesize that a downward movement of the eyebrows tends to smoothen-
out the wrinkles on the forehead. This theory is in part supported by the Huijing et 
al.21 study which showed that forehead lines diminish significantly after an upper 
blepharoplasty, but they did not see a significant lowering of the eyebrows. Also, no 
significant relationship was observed between eyebrow height and horizontal forehead 
lines pre- and postoperatively21. Another explanation might be that patients regard 
themselves as more appealing after an upper blepharoplasty and therefore appraise 
their general appearance (including eyebrows and forehead) more positively. 

More research has to be done to elucidate this issue further. 

Lateral hooding
Due to the descent of the lateral eyebrow during aging, lateral hooding is a frequent 
problem in patients who are candidates for an upper blepharoplasty. Lateral hooding 
results in an uneven pretarsal show. Regarding the attractiveness of the eyes, the more 
homogeneous and even the pretarsal show, the more attractive the eye19. Therefore, 

Marijke_Binnenwerk_V3.indd   206Marijke_Binnenwerk_V3.indd   206 5-4-2022   08:51:455-4-2022   08:51:45



207

General discussion

9

lateral hooding affects the peri-orbital aesthetics negatively and should be addressed 
appropriately. This can be done by removing upper eyelid skin and/or by elevating 
the eyebrow. When eyebrow ptosis is present, i.e. the eyebrow position is below the 
supraorbital rim, an eyebrow elevation intervention may be suitable. However, elevating 
the eyebrows cannot always be advocated. When a patient displays normally positioned 
eyebrows, eyebrow surgery should not be performed to avoid an unnatural appearance. 
Another way of dealing with lateral hooding is optimal removal of redundant skin on 
the temporal side of the eyelids. So, in these cases, special attention has to be paid to 
the shape of the skin excision of the upper eyelid in order to achieve a homogenous 
distribution of the pretarsal show. 

Excision shape
In the literature, surgeons use a variety of different skin excision designs, varying from 
the traditional elliptical shape22 to the lenticular or trapezoid shape23, a scalpel blade 
shape24 and excisions that extend beyond the lateral orbital rim24, 25. Har-shai et al.24 
and Bellinvia et al.25 proposed a technique that includes extending the upper incision 
further laterally24 and upwards25, towards the tail of the eyebrow. Some authors state 
that skin resections should not be extended beyond the lateral orbital rim because the 
scar will not be hidden within the natural skin fold26, while other authors state that the 
scars will scarcely be noticeable if they fall within a pre-existent crow’s feet crease24. 

Different excision shapes might result in different aesthetic outcomes, and therefore 
an important factor to consider when planning an upper blepharoplasty. However, the 
literature included in the systematic review in chapter 3 is inconclusive regarding this 
subject and no comparative study of different excision shapes has been published to 
the best of our knowledge. 

In an observational study described in chapter 5, we compared the traditional elliptical 
excision with the laterally extended excision shape on subjects. Both excision shapes 
give positive aesthetic results, but the laterally extended skin excision technique is 
accompanied by a slightly more favourable outcome. The homogeneity of the pretarsal 
show only improved with a lateral extension of the excision. This suggests that a laterally 
extended skin excision may address the lateral hooding more suitably. The literature 
does not have any papers on the homogeneity of pretarsal show distribution after a 
blepharoplasty. Although the increased pretarsal show in our blepharoplasty patients 
was in line with the literature27-29 the other studies did not mention the shape of the 
excisions.
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Some authors expressed their concerns about the visibility of the scars postoperatively 
when extending the excision more laterally during an upper blepharoplasty26. In theory, 
the scarring would be more noticeable in the laterally extended group, but neither 
the patients nor the physicians reported significant differences in scar noticeability 
between the groups. 

In our study (chapter 5), we concluded that the extended excision technique results in 
less eyebrow descent. The explanation for the latter remains uncertain. In theory, the 
heavy skin that is resected with the lateral extension technique may have a positive 
effect on the gravitational forces that pull the lateral eyebrows downwards.  

Although the lateral extension technique seems to provide slightly more favourable 
results, not all patients might be good candidates for this technique. Brow elevation 
surgery might be more suitable for those who display significant lateral brow ptosis to 
create optimal eyebrow aesthetics, as discussed before. Also, patients who only show 
dermatochalasis in the central area of the eyelid (and not lateral hooding) may not 
need a lateral extension of the incision. That is why a thorough preoperative physical 
examination of the face is crucial. 

FUNCTIONAL RESULTS

To look into the functional effects of an upper blepharoplasty in general, we 
systematically appraised the literature and performed multiple studies. Our systematic 
review (Chapter 2) revealed that an upper blepharoplasty is accompanied by a great 
variety of beneficial functional outcomes including an increase in visual field and an 
improvement in headache- and vision-related quality of life. However, the effect of 
eye dryness and eyebrow height was inconclusive in the literature. This is in line with 
the report by the American Academy of Ophthalmology on functional indications for 
an upper blepharoplasty30. In clinical practice, current functional surgical indications 
include impaired visual acuity, decreased peripheral vision, a compensatory chin-
up backward head tilt, eye strain and fatigue30. However, insurance companies 
disregard the beneficial functional outcomes by not reimbursing the costs of an upper 
blepharoplasty in most cases, except when central vision is impaired by overhanging 
skin (blepharoptosis).

We consider that eyebrow height is not only an aesthetic outcome but also a functional 
outcome since the eyebrow height is influenced by the functioning of the frontalis 
muscle and the orbicularis oculi muscle. 

Marijke_Binnenwerk_V3.indd   208Marijke_Binnenwerk_V3.indd   208 5-4-2022   08:51:465-4-2022   08:51:46



209

General discussion

9

Headache and muscle activity/fatigue
Patients with dermatochalasis of the upper eyelids often elevate their eyebrows. The 
frontal muscles are recruited to lift the eyebrows to compensate for the visual field 
obstruction or the eyelids feeling heavy due to sagging of the upper eyelid skin. This 
elevation may be associated with increased muscle frontalis electrical activity31 and 
might cause other problems such as tension-type headaches due to constant muscle 
activation or insufficient relaxation32. An upper blepharoplasty may lead to a decline in 
the electrical activity or muscle fatigue of the frontalis muscles which may, in turn, lead 
to a relief from tension headaches. In chapter 7 we demonstrated that the eyebrows 
move down after a blepharoplasty, regardless of whether only skin is resectioned or 
both skin and muscle. Previous studies were inconclusive regarding this aspect, with 
some results being significant and others not (chapter 3). The results of our study 
(chapter 7) suggest that the frontalis muscle activity declines after surgery and that 
the eyebrows descend accordingly. Concordantly, the surface EMG measurements 
indicated less muscle fatigue in the long term upper blepharoplasty follow up (chapter 
7), but this was not significant. This was also found by Kim et al.31 who performed 
needle EMGs of the frontalis muscle instead of surface EMGs. Furthermore, the patients 
reported fewer headaches one year after the upper blepharoplasty. This underlines 
the theory that the constant need to elevate the eyebrows diminishes after the surgery 
and the frontalis muscles are less fatigued which might also affect headache complaints 
positively. 

Dry eye
In the past, an upper blepharoplasty was postulated to affect dry eye symptoms 
since the function of the orbicularis oculi muscle is closely related to the tear fluid 
passage system22,33. In theory, violating the orbicularis oculi muscle during an upper 
blepharoplasty may lead to blink alterations, which might account for decreased 
mechanical tear film distribution, reduced outflow of lipid secretion from the meibomian 
glands, and reduced tear drainage with impaired debris removal from the ocular 
surface34,35. This, in turn, may cause irritation and/or dry eye symptoms. Regarding 
the orbicularis oculi muscle, no clinically meaningful differences in electrical activity 
or local muscle fatigue were found by our study after surgery (chapter 7), regardless 
of whether only skin or additional orbicularis oculi muscle was resectioned. Abell et 
al.36 also evaluated the effect of an upper blepharoplasty on blink dynamics. This was 
done to test the hypothesis that partial orbicularis oculi removal causes alterations in 
blinking. Despite the muscle resection, the latter study did not see significant changes 
in blink dynamics.
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We found in chapter 6 that an upper blepharoplasty alleviates subjective dry eye 
complaints in the long term, while not changing the objective tear dynamics. The 
improvement was independent of the blepharoplasty technique used (chapter 6). 
Resecting an additional strip of orbicularis muscle did not influence the results. 
Although, short term dry eyes may be present postoperatively, according to Hamawy et 
al.37. Our findings are in line with the previous literature on this subject, as summarized 
in our systematic review (Chapter 2) that dry eye complaints can be alleviated by surgery 
or at least do not worsen38-42, but their observations were generally not supported by 
objective tests, such as the Schirmer test or TBUT39-41. 

Quality of life
Satisfaction with appearance and improved quality of life are important outcomes for 
patients undergoing facial aesthetic procedures. The quality of life (QoL) improved after 
a blepharoplasty, regardless of whether only skin or additional orbicularis oculi muscle 
was resected. The enhanced QoL was related to fewer headaches (chapter 2 and 7) and 
an improvement in vision (chapter 2), which is in line with the literature42,43. Jacobsen 
et al.44 described the functional and psychological impact of an upper blepharoplasty 
on patients and also reported improvements. We showed in our study (chapter 4) 
that upper blepharoplasty patients report significant improvements postoperatively 
in the satisfaction with their facial appearance and aging appraisal. Also, the patient-
perceived age had decreased, which infers that patients think they look more youthful 
than before the surgery. The patients also considered themselves to be more social 
and confident after the upper blepharoplasty. Concordantly, Herruer et al.45 concluded 
in their study that an upper blepharoplasty can result in great improvement in patient 
satisfaction, self-consciousness of own appearance and benefits in daily life. Paixão et 
al.46 also found an improvement in the quality of life postoperatively, and reported that 
post surgery satisfaction levels were significantly related to the absence of undesirable 
effects. 

Clinical implications
Since the long-term functional signs and symptoms do not appear to differ between the 
techniques we tested, we feel that the least invasive surgical technique should be used. 
Furthermore, the skin-only technique provides a more favourable patient reported 
aesthetic outcome with respect to satisfaction with the eyes. All outcomes in this thesis 
point in the same direction, that is that there are no differences in outcomes between 
the skin-only technique or when additional orbicularis oculi muscle is resected, or the 
outcomes favour the skin-only technique. Therefore, we recommend implementing 
the skin-only blepharoplasty as a standard procedure. The surgical technique should, 
of course, be tailored to the individual, but there is no need for standard removal 
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of the orbicularis oculi muscle. This muscle resection was originally introduced for 
patients that showed an exaggerated individual development of the orbicularis that 
caused bulkiness47 or in patients with loose festoons of orbicularis oculi muscle48 
and then, somehow, it became a widely used standard procedure. We recommend to 
only perform additional muscle resections on uncommon cases and according to the 
surgeon’s insights, for example when there is excess volume.

Special attention has to be paid to the shape of the skin excision of the upper eyelid 
in patients with dermatochalasis who have normally positioned eyebrows in order to 
achieve homogenous distribution of the pretarsal show. The laterally extended excision 
shape might address lateral hooding more suitably and should therefore be considered 
for those patients.

Patients who attend a consultation for an upper blepharoplasty should be adequately 
informed about what to expect after surgery regarding dry eyes, i.e. that is does 
not worsen dry eye complaints in the long term. Patients should also be adequately 
informed about the fact that the eyebrows move downwards after surgery and that 
headache complaints may decrease during the first year after surgery. 

Future perspectives
One reason for being more conservative by sparing the orbicularis oculi muscle and 
orbital fat is the preservation of the fullness of the upper eyelid. Although we got 
a more aesthetic result (reported by patients) when only skin is removed during an 
upper blepharoplasty, it is not really clear why. Patients do not appraise their eyes 
as more hollowed (FACE-Q questionnaire), but the patient may not specifically 
recognize this feature since they are not trained physicians. It would be interesting 
to objectify any hollowing by means of a volumetric analysis such as the proposed 
three-dimensional analysis method described in chapter 8. Also, current concepts 
of periorbital rejuvenation focus on adding volume to the aging peri-orbital area 
with the use of hyaluronic acid fillers or by fat grafting in conjunction with an upper 
blepharoplasty. The results described in the literature seem promising, as measured by 
patient satisfaction and expert opinions49-52. Although adding volume to the peri-orbital 
area seems beneficial for the aesthetic appearance, more research should be done 
to assess the patient reported aesthetic results and objective outcomes, especially 
between different techniques. The proposed three-dimensional analysis method could 
be used to compare these volume-adding techniques. 

Finally, the upper blepharoplasty participants assessed in the current literature were 
predominantly female. This was also the case in our study. It would be interesting 
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for future research to specifically assess male participants, since attractive and 
aesthetically appealing periorbital features may differ in males compared to those in 
females. 

In conclusion, an upper blepharoplasty results in aesthetically and functionally pleasing 
outcomes that are most favourable when using a minimally invasive (skin-only) surgical 
technique, and special attention should also be paid to the excision shape. 
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