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Chapter 1

INTRODUCTION AND OUTLINE OF THIS THESIS

1

Introduction

Dermatochalasis is a common condition of skin redundancy of the upper eyelids
hanging on or even beyond the eyelashes, mostly caused by aging. It is frequently
combined with steatoblepharon, in which orbital fat bulges through a thinned
orbital septum into the eyelids.1 Both conditions can easily be treated by upper
blepharoplasty, one of the most commonly performed procedures by (oculo)plastic
surgeons. In 2014 206.509 blepharoplasties were performed in the United States
(Plastic Surgery Statistics Report 2014, American Society of Plastic Surgeons).
While upper blepharoplasty can be considered a purely cosmetic procedure in
many patients, the procedure is functional of nature as well and provides the
solution for patients that suffer from dermatochalasis-related symptoms of heavy
and tired eyelids, nagging headache and even loss of vision.
Clamps to strangulate redundant skin of the upper eyelids, as illustrated and
described by George Bartisch in 1583, have been used for years to treat
dermatochalasis.2 However, Avicenna (980 to 1037) performed the first recorded
blepharoplasty already a millennium ago, excising excess skin of the upper eyelids.3
Although upper blepharoplasty has been performed for ages, traditional techniques
still undergo changes, new techniques continue to develop and knowledge about
potential complications and drawbacks of existing techniques is increasing.
At present, the upper blepharoplasty procedure starts with planning and marking of
skin redundancy and the incision sites, which is carried out by many surgeons with
the patient sitting upright with eyes in neutral gaze3-5. Planning with the patient in a
supine position, after thorough evaluation and marking the extent of the lateral
hooding with the patient in an upright sitting position, can be easy and accurate as
well. In general, the lower aspect of the incision follows the upper lid crease (or,
depending of the laxity of the eyelid skin, one to two mm below the upper lid
crease as the scar tends to move superiorly over time), which is usually located
approximately 8 to 12 mm above the lid margin at the midpupillary line.1,4-7 The
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upper limit of excision should be at least 10 mm from the inferior border of the
eyebrow1,3,4,6,7, taking into account that eyebrow epilation is commonly performed
by female patients which may obscure proper evaluation of eyebrow position. The
amount of skin to be excised can easily be determined by the skin pinch test.1,3-8
Endpoint is that amount of skin that can be grasped by a forceps just before the
upper lid margin everts1,5,8 with consideration of a minimum of 20 mm of residual
vertical lid height to preserve normal eye closure4,5. Elliptical, lenticular and
trapezoidal shapes for excisions are advocated in literature, depending on the
distribution of skin redundancy and surgeon preference.3,5,6,9
Asymmetry in the upper eyelids is common and should be recognized
preoperatively4-7,10 as well as dry eyes1,3-5,7,8,10,11 since these symptoms may worsen
after

upper

complications

blepharoplasty

and

directly

correlate

with

4,8,10

. Preoperative evaluation of ptosis of the eyebrows

postoperative
1,3-5,7,8,10,11

and

upper eyelids1,4,7,8,11 is also paramount in order to assess the need for an eyebrow
lift or ptosis repair instead of, or in addition to, upper blepharoplasty.
Cleaning of the upper eyelid skin is carried out next, followed by injection of a local
anesthetic solution. Lidocaine 1% or 2% with epinephrine 1:100,000 is one of the
most frequently used anesthetics in upper blepharoplasty.3-5,7,11 An amount of circa
2-3 ml per eyelid should be injected superficially and slowly by a 27 to 30-gauge
needle.3-5,7,8,11 Skin incisions can be made either with a no. 15 blade or the tip of
monopolar cautery3-5,7,8,11, or with use of a laser3,6,7,11. Redundant skin is excised
either with a combination of sharp and blunt dissection using appropriate scissors
or the electrocautery unit.1,3,5,7 Whether or not to excise orbicularis oculi muscle,
directly with or after the skin excision, is still lacking consensus.12 In general, there
is a tendency to only excise a small rim of muscle; this also provides access to the
orbital septum. Care should be taken not to damage the orbital septum by rigorous
muscle excision. Meticulous hemostasis is important and should be achieved during
every stage of the procedure.1,3,5
Conservative orbital fat excision from the medial compartment can be performed
as part of upper blepharoplasty1,3-5 as well as lateral canthopexy3. Repositioning,
instead of excision, of prolapsing medial and central fat pads by bipolar coagulation
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of the orbital septum, is also propagated by some surgeons.13 In addition to the

1

transcutaneous approach, some surgeons advocate a transconjunctival approach in
upper blepharoplasty, which is especially an effective method for treating medial
upper eyelid fat pads.14,15
Various suture materials and techniques can be used for formation of the lid crease
and skin closure. Commonly used sutures are 5-0 to 7-0 Vicryl, Prolene and Ethilon
with stitching of the skin in a running subcuticular or interrupted transcutaneous
fashion.1,3-5,7,8,16,17 Alternatively, cyanoacrylate glue has been used successfully for
skin closure.4,17,18 Non-absorbable sutures should be removed after five to seven
days.1,4,5,7,16
Major and devastating complications after upper blepharoplasty are unusual and
include retrobulbar or orbital hemorrhage with loss of vision or even blindness as a
result.1,3,5,10,19-22 Some minor and often temporary complications are diplopia3-5,19-22,
dry eye syndrome or keratoconjunctivitis sicca5,10,20-23, exposure kerathopathy1,10,21,
corneal

abrasion5,21,22,

lagophthalmos3-5,10,19-23,

epiphora5,10,19-22,

conjunctival

chemosis5,10,20-23, blepharoptosis3,5,10,19-23, lid crease asymmetry5,10,19-21, wound
dehiscence5,19, visible or excessive scarring5,19-23, hypoesthesias5, suture abscesses,
cysts or granulomas5,19,20,23, ecchymosis or hematoma3,19-21,23 and (wound)
infections3,5,10,20-23.
Preoperative and postoperative care varies widely, usually depending on the
experience and preference of the treating surgeon. Various methods have been
recommended to improve recovery and outcome. An example is the perioperative
use of Arnica montana, which is ought to limit postoperative edema, ecchymosis
and to reduce pain.10,19 Ice packs on the surgical site during the first day(s) after
surgery are also often advised in order to minimize postoperative swelling and
ecchymosis.1,4,8,10,11,19-21,23 Avoidance of bending over and heavy lifting or straining
for two weeks is another frequent request5,7,10, as is sleeping with the head
elevated10,19,21,23. Patients with coexistent dry eyes usually are prescribed artificial
tears to be applied while awake and lubricating ointment while asleep to prevent
and alleviate exposure keratopathy in the direct postoperative period.1,3,20,22,23
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Furthermore, antibiotic ophthalmic ointment to the incision sites is a common
recommendation.1,4,5,7,8
Many of the aforementioned preoperative, peroperative or postoperative steps,
actions and interventions in blepharoplasty surgery are based on the cumulative
experience of surgeons and are taught as such to the next generation of surgeons.
Surprisingly little scientific evidence is available to support the majority of the
measures that both surgeons and patients consider to be contributing to a
successful blepharoplasty procedure and postoperative outcome. This does not
imply that these measures are ineffective or useless by definition. However, it does
call for a critical appraisal and justifies studies to investigate uncertainties to further
delineate the way that care for blepharoplasty patients should evolve.

Aim of our studies

With our investigations, compiled in this thesis, we have attempted to clarify some
of the prevailing uncertainties and ambiguities in upper blepharoplasty care. First of
all, we have addressed two technical aspects of the procedure: the use of an
alternative anesthetic agent to reduce pain during injection (Chapter 2) and a
suture technique to reduce suture abscess formation (Chapter 3). Two (potential)
consequences of upper blepharoplasty are addressed next, namely the sensory
disturbances (Chapter 4) and the asymmetry (Chapter 5) that can occur or
aggravate after the blepharoplasty procedure. Last but not least, we have focused
on to two widely applied rituals in upper blepharoplasty care and have investigated
if postoperative cooling (Chapter 6) or the use of arnica (Chapter 7) reduces
postoperative swelling, bruising and pain.
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Lidocaine with epinephrine is a widely used local anesthetic in upper blepharoplasty
surgery. Since most patients experience considerable pain during infiltration of the
upper eyelid skin with this anesthetic, it is worthwhile to find ways or alternatives
to reduce patient discomfort. In the search for a less painful infiltration with an
anesthetic agent and based on the findings from previous studies, we designed a
comparison study between prilocaine with felypressin on one hand and lidocaine
with epinephrine on the other. As such, the aim of this study (Chapter 2) was to
investigate whether infiltration of the upper eyelid skin is less painful with the
prilocaine mixture than with lidocaine mixture.
Inflammation associated with wound closure after an upper blepharoplasty
procedure, which may include erythema, swelling, and suture abscess formation, is
a minor postoperative complication that is commonly seen at the medial aspect of
the incision site. Based on clinical observations, we hypothesized that postoperative
medial wound inflammation and suture abscess formation could be controlled by a
measure as simple as introducing the suture medially from within the wound
instead of through intact skin. Therefore, the purpose of this study (Chapter 3)
was to assess whether a modified suture technique in upper blepharoplasty may
reduce the occurrence of suture abscess formation and focal inflammation.
Patients regularly notice a diminished sensibility of the upper eyelid skin after upper
blepharoplasty. Although it is commonly assumed that this loss of sensibility will
improve over time, the precise occurrence of disturbed sensibility, the nature and
severity, and the duration and degree of recovery have not been well documented.
Knowledge of these phenomena would benefit upper blepharoplasty patients in
their preoperative and postoperative consultations. Therefore, the objective of this
study (Chapter 4) was to investigate the pattern of changes in sensibility of the
upper eyelid skin following upper blepharoplasty.
After upper blepharoplasty, patients sometimes notice asymmetry between their
upper eyelids and/or position of eyebrow. It is well known that asymmetries are a
common preoperative finding, yet most patients are not aware of it. Obviously,
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addressing asymmetries at time of surgery is a crucial part of the procedure. Thus
far, it is unknown if, and to what extent, asymmetry between eyebrows and upper
eyelids is corrected or persists during upper blepharoplasty surgery. As such, we
conducted a study (Chapter 5) to evaluate dermatochalasis, eyebrow position, and
(a)symmetries in patients undergoing upper blepharoplasty.
One of the most commonly applied measures after upper blepharoplasty is cooling
of the eyelids. Usually, cooling is initiated immediately after the procedure and it is
recommended that cooling should be continued for the first 24 hours
postoperatively to reduce pain and minimize edema, erythema, and hematoma of
the eyelids. Interestingly, despite its widespread application, there is no scientific
evidence that cooling of the eyelids after upper blepharoplasty does indeed reduce
pain, edema, erythema, or hematoma. Moreover, some studies report that cooling
of the eyelids with ice packs is a cause of unpleasant sensation in some patients.
The aim of this study (Chapter 6) was to investigate whether cooling of the eyelids
after upper blepharoplasty in the first 24 hours leads to a reduction of
postoperative pain, edema, erythema, and hematoma.
Another ubiquitous advice from upper blepharoplasty surgeons on one hand or
request from blepharoplasty patients on the other hand is the perioperative use of
arnica, a mountain herb also known as Arnica montana. Although arnica has been
traditionally used after traumatic injuries such as sprains and bruises, arnica also
gained popularity as a preventive measure to reduce swelling and ecchymosis
following elective surgical procedures. Previous studies have demonstrated that
numbers of arnica users among upper blepharoplasty patients are high, despite a
lack of evidence to support its treatment effect. Therefore, the purpose of this
study (Chapter 7) was to investigate the efficacy of arnica ointment after upper
blepharoplasty.
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Abstract

Aim: The aim of this study was to investigate whether infiltration of the upper
eyelid skin is less painful with prilocaine than with lidocaine.

2

Methods: In 40 consecutive patients scheduled for bilateral upper blepharoplasty,
one upper eyelid was anesthetized with lidocaine with epinephrine and the other
with prilocaine with felypressin. After injection of each upper eyelid, the patient
scored the pain experienced on infiltration using a visual analogue scale (0-10). In
addition, the surgeon scored the need for reinjection during the operation;
differences in perioperative bleeding; and degree of edema, erythema and
hematoma before discharge on a four-point rating scale (no, minimal, moderate or
severe).

Results: Pain scores were significantly lower in upper eyelids injected with lidocaine
than in those injected with prilocaine (p = 0.036). In addition, scores for edema,
erythema and hematoma were significantly lower in upper eyelids anesthetized with
lidocaine than in those anesthetized with prilocaine (respectively, p = 0.001, p =
0.004 and p = 0.000).

Conclusions: Compared with prilocaine with felypressin, lidocaine with epinephrine
is significantly less painful in anesthetizing the upper eyelids; gives significantly less
postoperative edema, erythema and hematoma; and provides better hemostasis
during upper blepharoplasty.
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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. This condition
can easily be treated by an upper blepharoplasty, one of the most commonly
performed procedures by (oculo)plastic surgeons.
Lidocaine with epinephrine is a widely used local anesthetic in upper
blepharoplasties. However, most patients experience considerable pain during
infiltration of the upper eyelid skin with this anesthetic (as also shown by our pilot
study, see the section ‘Results’). Thus far, only a few studies have tested and looked
for an alternative to lidocaine that may be less painful in eyelid surgery. In 2009,
Steele et al. showed that infiltration of articaine was less painful than lidocaine in
eyelid surgery.1 In 2000, Burton et al. concluded that prilocaine is a more
comfortable local infiltration anesthetic agent than lidocaine when used for minor
eyelid procedures.2 However, the anesthetics studied by Burton did not contain a
haemostatic agent such as epinephrine, which is a common additive in upper
blepharoplasties. Hence, in the search for a less painful infiltration anesthetic agent
and in view of the abovementioned previous studies, a comparison study of
injection pain between prilocaine with felypressin (commonly used in dentistry) and
lidocaine with epinephrine in upper blepharoplasty could be interesting. Therefore,
the aim of this study was to investigate whether infiltration of the upper eyelid skin
is less painful with the prilocaine mixture than with the lidocaine mixture.

Material and methods

We conducted a randomized double-blinded crossover study, starting on 1
November 2013. Patients with dermatochalasis, who were scheduled for bilateral
upper blepharoplasty at the Bergman Clinics Heerenveen and Zwolle, were asked
to participate in the study. The exclusion criteria were previous surgery on the
upper eyelids and hypersensitivity to any component of Xylocaine 1%-Adrenaline
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1:100.000 (10 mg/ml of lidocaine hydrochloride with 10 µg/ml of epinephrine,
AstraZeneca BV, Zoetermeer, the Netherlands) or Citanest 3%-Octapressine (30
mg/ml of prilocaine hydrochloride with 0.54 µg/ml of felypressin, DENTSPLY
Limited, Addlestone, the United Kingdom) or other local anesthetics of the amide

2

type. The study received approval from the Medical Ethical Committee of the
University Medical Center Groningen. Written informed consent was obtained
from all participants.
Blepharoplasties were performed by one of four plastic surgeons working at the
Bergman Clinics. In all patients, one of the upper eyelids was anesthetized in the
'standard' manner with lidocaine with epinephrine. The other upper eyelid was
injected with prilocaine with felypressin. None of the patients received sedation or
per os (PO)/intravenous (IV) pain medication prior to surgery. A randomization
procedure just before the operation performed by the surgery assistant
determined which upper eyelid was injected with the lidocaine mixture and which
with the prilocaine mixture. The outcome was concealed from the surgeon during
the entire study.
In all patients, the right upper eyelid was injected and operated upon first, 20 of
whom were anesthetized with the lidocaine mixture and 20 with the prilocaine
mixture. Both the right and left eyelids were operated immediately following
anesthetizing, as the bulbous eyelid created by infiltration facilitates the procedure.
For anesthetizing, a 10-ml syringe was used with a 25-gauge needle (0.5 x 16 mm,
5/8”, regular bevel). Both anesthetics were at room temperature, and they were
injected with a similar low speed. In all patients, a volume of about 5 ml was
injected in each upper eyelid. If necessary because of insufficient pain relief,
additional infiltration with the initially used anesthetic was provided.
After injection of each upper eyelid, the patient was asked to score the pain
experienced on infiltration using a visual analogue scale (VAS) ranging from 0 (no
pain at all) to 10 (unbearable pain). In addition, the patient was asked whether the
pain was similar in both eyelids or just more painful in the first (right) or second
(left) upper eyelid. Finally, after the operation, the plastic surgeon noted if and how
often there was any need for additional infiltration of one or both upper eyelid(s)
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during the procedure and the tendency of both eyelids to bleed during the
operation (first/right more, second/left more or no difference). Before discharge,
the surgeon scored the degree of edema, erythema and hematoma of both upper
eyelids on a four-point rating scale with the following response options: 0 = no, 1 =
minimal, 2 = moderate or 3 = severe edema/erythema/hematoma.
Prior to our study, we conducted a pilot study recording VAS scores in bilateral
upper blepharoplasties (anesthetising both eyelids with lidocaine with epinephrine)
for determining normality of data, left/right differences and sequence influence in
pain scores. The results of this pilot study, which we describe later, were used for
the sample size calculation and determination of the randomization procedure in
our actual study. Sample size calculation was based on pain as primary outcome
measure, with a difference of one point in pain VAS score considered to be
clinically relevant. With an estimated standard deviation (SD) of 2.0, a power (β) of
0.80 and two-sided significance level (α) of 0.05, a minimum of 35 participants was
to enroll in the study. The Wilcoxon singed-rank test for non-parametric data was
used to analyze whether scores for pain, edema, erythema and hematoma were
significantly different for upper eyelids anesthetized with lidocaine and those
anesthetized with prilocaine.

Results

Pilot study: Pain during anesthetizing the upper eyelids was scored by 92
consecutive patients who underwent bilateral upper blepharoplasty between
January and October 2012. Ten men (10.9%) and 82 women (89.1%) participated,
with ages ranging from 30 to 72 years (mean of 52 years). In 53 patients (57.6%),
the right upper eyelid was first injected (and operated), and in 39 patients (42.4%)
the left upper eyelid was first injected. The median pain score was 4.5 (range 1-8)
in the right eyelids and 5 (range 1-9) in the left eyelids, without significant difference
in scores (p = 0.534). The median pain score in all eyelids injected first was 4.5
(range 1-8) compared with 5 (range 1-9) in those injected second, the latter being
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significantly higher than the first (p = 0.000), with more frequent high(er) pain
scores. The difference in pain scores of the first and second eyelid (second minus
first) mostly gave a positive value, indicating that the second one was more painful
during anesthetizing in these cases (see Figure 1). Splitting cases by gender

2

showed lower median pain scores in males (respectively, 4 and 4.5 for eyelids
injected first and second) than in females (respectively, 4.5 and 5).

Figure 1. In most of the 92 cases the second eyelid was indicated to be more painful during
anesthetizing than the first eyelid.

A total of 40 patients were included in our actual study, five men (12.5%) and 35
women (87.5%). The ages ranged from 39 to 82 years, with a mean age of 55 years.
In 20 patients (chosen by lot), the first (right) upper eyelid was anesthetized with
lidocaine with epinephrine and the second (left) upper eyelid with prilocaine with
felypressin; in the other 20 patients this sequence was contrariwise.
Pain on injection: The pain scores were significantly lower in upper eyelids
injected with lidocaine than in those injected with prilocaine (p = 0.036). The
median scores were 4 (range 1-8) and 5.5 (range 0-9), respectively. Difference in
VAS scores of the lidocaine and prilocaine eyelid (prilocaine minus lidocaine)
mostly gave a positive value, indicating that the prilocaine eyelid was more painful
during anesthetizing in these cases (see Figure 2).
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2

Figure 2. In most of the 40 cases the prilocaine eyelid was indicated to be more painful during
anesthetizing and had more postoperative edema, erythema and hematoma than the lidocaine eyelid.

In 29 cases, the pain score for the eyelid injected second was higher than for the
first one; in three cases, scores were equal; and in eight cases, the eyelid injected
second was less painful. In six of the latter eight cases, the anesthetic used second
was lidocaine (see Table 1).
Table 1. Age (years), gender (M/F),VAS scores and result of randomization of the 40 cases.
Age

Gender

1

54

Female

2

70

3

64

4
5

VAS score
st

VAS score

Anesthetic
1 eyelid

2nd eyelid

4

3*

Prilocaine

Lidocaine

Female

1

1

Prilocaine

Lidocaine

Female

4

6

Lidocaine

Prilocaine

61

Male

2

5

Lidocaine

Prilocaine

47

Female

6

8

Lidocaine

Prilocaine

6

63

Female

0

3

Prilocaine

Lidocaine

7

56

Female

3

8

Lidocaine

Prilocaine

8

47

Female

4

8

Prilocaine

Lidocaine

9

63

Female

4

4

Prilocaine

Lidocaine

10

52

Female

6

4*

Prilocaine

Lidocaine

11

51

Female

7

9

Lidocaine

Prilocaine

2
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st

Anesthetic

eyelid

1 eyelid

nd
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12

43

Female

7

9

Lidocaine

Prilocaine

13

53

Female

1

1

Lidocaine

Prilocaine

14

45

Female

2

3

Lidocaine

Prilocaine

15

59

Female

1

3

Lidocaine

Prilocaine

16

61

Male

4

5

Prilocaine

Lidocaine

17

60

Female

4

5

Prilocaine

Lidocaine

18

51

Female

4

5

Prilocaine

Lidocaine

19

56

Male

5

6

Prilocaine

Lidocaine

20

44

Female

2

5

Lidocaine

Prilocaine

21

50

Female

4

3*

Lidocaine

Prilocaine

22

46

Female

8

7*

Prilocaine

Lidocaine

23

55

Female

7

6*

Lidocaine

Prilocaine

24

57

Female

2

1*

Prilocaine

Lidocaine

25

82

Female

2

8

Lidocaine

Prilocaine

26

49

Male

4

7

Lidocaine

Prilocaine

27

66

Female

4

6

Prilocaine

Lidocaine

28

70

Female

7

6*

Prilocaine

Lidocaine

29

44

Female

6

7

Prilocaine

Lidocaine

30

74

Female

7

8

Lidocaine

Prilocaine

31

50

Female

6

7

Prilocaine

Lidocaine

32

67

Female

5

6

Lidocaine

Prilocaine

33

51

Female

4

7

Prilocaine

Lidocaine

34

50

Female

3

6

Lidocaine

Prilocaine

35

39

Female

3

4

Prilocaine

Lidocaine

36

59

Female

6

8

Lidocaine

Prilocaine

37

45

Female

3

4

Lidocaine

Prilocaine

38

55

Male

3

6

Lidocaine

Prilocaine

39

45

Female

6

7

Prilocaine

Lidocaine

40

65

Female

6

4*

Prilocaine

Lidocaine

* Pain (VAS score) during anesthetizing the upper eyelid is less in the eyelid injected second.

In addition, 23 patients (57.5%) indicated that the injection with prilocaine was
more painful, whereas 13 patients (32.5%) indicated that the injection with
lidocaine was more painful. Four patients (10%) felt no difference in pain between
both injections.
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Postoperative edema, erythema and hematoma: Scores for edema were
significantly lower in upper eyelids anesthetized with lidocaine than in those
anesthetized with prilocaine (p = 0.001), although both median scores were 1
(ranges 0-2). For erythema and hematoma, the scores were also significantly lower
in upper eyelids anesthetized with lidocaine than in those anesthetized with
prilocaine (respectively, p = 0.004 and p = 0.000). The median scores for erythema
in upper eyelids anesthetized with lidocaine and those anesthetized with prilocaine
were 0 (range 0-1) and 1 (range 0-2), respectively. For hematoma, both scores
were 1 (ranges, respectively, 0-2 and 0-3). Difference in scores for edema,
erythema and hematoma of the lidocaine and prilocaine eyelid (prilocaine minus
lidocaine) mostly gave a positive value, indicating that the prilocaine eyelid was
more affected in these cases (see also Figure 2).

Reinjection rate: In upper eyelids anesthetized with lidocaine as well as those with
prilocaine, the reinjection rate was practically zero. In one patient, additional
anesthetic was needed four times, twice in the eyelid anesthetized with lidocaine
and twice in the prilocaine eyelid. In another patient, additional anesthetic was
needed once, namely in the eyelid anesthetized with lidocaine.

Perioperative bleeding: The plastic surgeon experienced more perioperative
bleeding in the upper eyelid anesthetized with prilocaine with felypressin in 20
cases (50%), and in the upper eyelid anesthetized with lidocaine with epinephrine in
four cases (10%). In eight cases (20%), the plastic surgeon experienced no
difference in bleeding tendency between both upper eyelids during surgery. In eight
cases (20%), data about perioperative bleeding were missing.
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Discussion

Our study demonstrates that pain during anesthetizing is significantly lower in
upper eyelids injected with lidocaine with epinephrine compared to those injected

2

with prilocaine with felypressin. In addition, the degree of postoperative edema,
erythema and hematoma is significantly lower in upper eyelids anesthetized with
lidocaine with epinephrine. Furthermore, upper eyelids anesthetized with prilocaine
with felypressin are indicated to bleed more during surgery in many of the cases.
Therefore, although prilocaine with felypressin seemed a good alternative for
anesthesia in upper blepharoplasties given previous studies, our results regarding
pain, edema, erythema, hematoma and bleeding are in favor of using our standard
aesthetic of lidocaine with epinephrine.
In 2000, Burton et al. concluded that prilocaine is a more comfortable local
infiltration anesthetic agent than lidocaine when used for minor eyelid procedures.2
However, the anesthetics studied did not contain a haemostatic agent, which is
normally used as an additive in upper blepharoplasties in order to reduce bleeding.
A study of Wahl et al. (2001) found nonsignificantly but lower pain scores for
buccal injections of prilocaine plain as compared with lidocaine with epinephrine.3 It
is also interesting to note their suggestion that a second injection produced more
pain than the first, an idea that is strongly confirmed in our pilot study. Apparently,
the initial injection/surgery results in more pain being experienced during the
second injection. This might be explained by secondary hyperalgesia, in which tissue
injury induces enhanced pain sensation in adjacent or remote, uninjured skin by
sensitisation of nociceptors.4-7 Furthermore, anticipation of pain or decreased pain
tolerance could be the cause of our finding.
However, previous comparisons of injection pain between prilocaine with
felypressin and lidocaine with epinephrine showed no significant differences as
investigated by Howells et al. in large loop excision of the transformation zone of
the cervix8 and by Sumer et al. in maxillary buccal infiltration injections and inferior
alveolar block injections9. However, as the latter two studies are not performed in
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a crossover fashion, results can be distorted. In addition, the study of Howells et
al.8 was not conducted double-blind so that these results might have been biased.
We just found significantly higher pain scores on injection of the upper eyelid with
prilocaine with felypressin as compared to injection with lidocaine with
epinephrine, perhaps due to the better design of our randomized double-blinded
crossover study. Additionally, six of eight cases with lower pain scores in the eyelid
injected second, were injected second with the lidocaine mixture, making the latter
even more likely to be less painful than the prilocaine mixture, especially when
keeping in mind the results of our pilot with significantly higher pain scores in
eyelids injected second. However, 42.5% of patients did not indicate that
anesthetizing the eyelid with the lidocaine mixture was less painful. In addition, our
surgeons often indicated more perioperative bleeding after injection with prilocaine
with felypressin. This is supported by results of Howells et al. who found a
significant reduction in the amount of bleeding during large loop excision of the
cervix in women who received lidocaine with epinephrine compared with those
who received prilocaine with felypressin8 and by the McClymont and Growther
study (1988) where the mean blood loss in septal surgery was significantly lower in
the epinephrine group as compared with the felypressin group10. In addition, we
found significantly more postoperative edema, erythema and hematoma after
injection with prilocaine with felypressin, which might be due to the less
haemostatic effect observed with this mixture. To our knowledge, this is the first
study that has taken these parameters into account additionally when comparing
two local anesthetics for upper blepharoplasty.
Both right and left upper eyelids were operated immediately following anesthetizing
(although the right upper eyelid was injected and operated first in all patients). The
resulting benefit for this study is the similar time lapse between infiltration and
surgery, which minimizes the risk of the haemostatic agent not having sufficient
time to work or, on the other hand, of the haemostatic effect beginning to wear off
in one of both eyelids.
The high proportion of females in our study (87.5%) may have resulted in gender
bias forasmuch as increased pain sensitivity and risk for clinical pain is commonly
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observed among women.11 However, the choice of our study design with the use
of both anesthetics in each case (crossover) and the result of our randomization
procedure (i.e., also in the five males, both lidocaine and prilocaine were used,
respectively, two and three times as the anesthetic injected second) have made this

2

potential risk inapplicable. Ditto crossover design made is less distorting that
patient’s assessment of pain (which can vary a great deal between individuals) and
surgeon's assessment of edema, erythema, hematoma, and bleeding is subjective.
However, our study would have been more powerful if only one surgeon had been
involved. Furthermore, different pHs of the used solutions in our study may have
affected our results. Pain during anesthetizing the skin prior to invasive procedures
is namely thought to be due to the acidic pH of the involved solution, whereby
increasing the pH of commercial lidocaine preparations with bicarbonate (i.e.,
buffering) decreases pain on injection and augments patients’ comfort and
satisfaction.12 Since the acidities of Xylocaine 1%-Adrenaline 1:100.000 and Citanest
3%-Octapressine are comparable (pH’s 3.3-5.5 and 3.5-5.2, respectively), this does
not seems to be an issue. Lastly, our concentration of lidocaine (1%) was even
lower than in the other studies (2%1-3,8-10), but it still provided adequate local
anesthesia and duration of anesthesia in all upper blepharoplasties, which can be
subject to further investigation.

Conclusions

Our study demonstrates that lidocaine with epinephrine is significantly less painful
in anesthetizing the upper eyelids; causes significantly less postoperative edema,
erythema and hematoma; and provides better hemostasis during upper
blepharoplasty as compared to prilocaine with felypressin.
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Abstract

Objective: To assess whether a suture technique in upper blepharoplasty may be the
cause of differences in the occurrence of suture abscess formation and focal
inflammation.

Materials and methods: The upper blepharoplasty wound was closed with a running

3

intradermal suture. External intradermal suturing implied that this suture was
started by initially passing it through the intact skin adjacent to the wound. In
contrast, internal intradermal suturing meant the intradermal suture was not
started in the adjacent skin but simply within the wound itself. One week and 6
weeks after surgery, the presence of suture abscesses and focal inflammation was
assessed at the entrance and exit of the sutures.

Results: After 1 week, 12 abscesses (40.0%) were found at the medial side of the
externally sutured upper eyelids and 4 abscesses (13.3%) in the internally sutured
upper eyelids (p = 0.02). The presence of erythema and edema after 1 week was
also significantly lower in internally sutured upper eyelids (p = 0.02).

Conclusion: In this series, the method of starting the suture (internal versus
external) at the medial side of an upper blepharoplasty wound was associated with
a statistically significant reduction in the incidence of medial wound inflammation
and suture abscess formation at a 1-week follow-up.
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Introduction

Upper blepharoplasty is a frequently performed surgical procedure. At the end of
the procedure, the skin is usually closed with very fine sutures that are removed
after 5 to 7 days. In our practice, we mostly use a continuous intradermal
(subcuticular) suture with nylon 6-0 for closure, which can easily be removed after
1 week.
Inflammation associated with an upper blepharoplasty closure, including erythema,
swelling, and suture abscess formation, is a minor complication that is commonly
seen to affect the medial aspect of the incision at a 1-week follow-up visit.

1-3

It

struck us that most of our colleagues had a high incidence of medial incision
inflammation at the 1-week visit with the exception of the senior author (B.v.d.L.).
The main difference between these colleagues and the senior author was the
method used to start a subcuticular closure. The suture was either introduced
through the intact adjacent skin before entering the wound for the subcuticular
closure (external intradermal suturing) or it was introduced through the wound
margins directly without first penetrating through the intact adjacent skin, the
method used by the senior author. In the latter situation, it was our impression
that suture inflammation was infrequent. Although the inflammation often resolves
spontaneously or is easily managed1-3, suture inflammation, with erythema, swelling,
and abscess formation, is a concern for patients that is best avoided.
Based on these observations, we hypothesized that postoperative medial wound
inflammation and suture abscess formation could be controlled by a measure as
simple as how the suture is introduced into the skin for wound closure. We report
here our prospective randomized study designed to answer this question.
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Materials and methods

During a period of 6 months, we asked all patients between 25 and 75 years of age
who were planned for upper blepharoplasty, to participate in this study. Patients
with previous blepharoplasties, connective tissue disorders, or diabetes, and
patients using anticoagulants or anti-inflammatory drugs, were excluded. The study
received approval from the Medical Ethical Committee of the Medical Center
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Leeuwarden, The Netherlands. Written informed consent was obtained from all
participants.
Bipolar coagulation-assisted orbital (BICO) septoblepharoplasty4 was performed in
all patients. Before the operation, the design of the incision lines was marked with a
waterproof pencil. The operation was usually performed under local anesthesia
after the skin had been disinfected. Skin infiltration was performed with lidocaine
2% (Xylocaine; AstraZeneca BV, Zoetermeer, The Netherlands) with 1:100,000
epinephrine. After skin incision with a scalpel, the skin and subcutaneous layer were
dissected with scissors. Next, a very small rim of preseptal orbicularis muscle was
removed, after which the orbital septum was exposed. Meticulous hemostasis was
performed using bipolar coagulation. During the operation, bipolar coagulation of
the exposed septum orbitale was performed, resulting in shrinkage of the septum
and thus repositioning the bulging subseptal fat.
Finally, the wound was closed with a running intradermal 6-0 nylon pull-out suture
(Ethilon; Ethicon, Sint-Stevens-Woluwe, Belgium). On one upper eyelid, the
subcuticular suture started and ended within the confines of the incision without
the needle being passed through the adjacent intact skin (internal intradermal
suturing) (Figure 1A and 2). On the other upper eyelid, the subcuticular suture
was started outside the incision with a separate needle pass through the adjacent
intact skin to enter the incision and exited from the wound through a separate
needle pass again through the intact adjacent skin (external intradermal suturing)
(Figure 1B and 2). Randomization was performed to determine on which upper
eyelid the suture was entering and leaving the wound margins internally and on
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which upper eyelid externally. After the operation, cooling packs were applied to
both eyelids. The sutures were removed after 5 to 7 days.

3
Figure 1. Subcuticular suturing of the wound margins. A. Internal technique: the suture starts (and
ends) directly in the margins of the wound. B. External technique: the suture enters (and leaves) the
intact skin close to the margins of the wound.

Figure 2. External intradermal suturing (the right upper eyelid) versus internal intradermal suturing (the
left upper eyelid) after upper blepharoplasty.
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A plastic surgeon not involved in the treatment of this series of patients assessed
the presence of focal inflammation and suture abscesses 1 week and 6 weeks after
surgery. This was done by recording “yes” or “no” for the suture thread entrance
and exit sites, respectively, medially and laterally at the upper eyelid wound.
Standardized photographs were taken at the postoperative visits. Furthermore,
patients compared the amount of erythema and edema at the medial wound
margins of both their upper eyelids (externally versus internally sutured). Results of

3

both suture techniques were compared using the McNemar test.

Results

In total, 34 patients were included in the study, two males and 32 females, with an
age ranging from 35 to 68 years (mean, 51.5 years). Because of the lack of medical
records information, two patients were excluded 1 week postoperatively, resulting
in 32 patients.
At the 1-week follow-up, there were 12 medial suture abscesses (e.g., Figure 3)
among the wounds closed with an external intradermal suture (40%) compared
with 4 suture abscesses seen with the internal intradermal closure (13.3%) (p =
0.021) (Table 1). After 1 week, medial wound erythema was present in 14
externally sutured upper eyelids (48.3%) as compared with 6 upper eyelids
internally sutured (20.7%) (p = 0.021). Edema was present at the medial wound
margin in 17 externally sutured upper eyelids (58.6%) compared with only 9
internally sutured upper eyelids (31.0%) (p = 0.021). After 6 weeks, almost all
erythema, edema, and suture abscesses had resolved spontaneously and no
significant difference was found anymore between the internal and external suture
technique. The incidence of erythema, edema, and suture abscesses at the lateral
aspect of the blepharoplasty incision was low and not statistically different at both
1- and 6-week postoperative visits.
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3

Figure 3. A suture abscess (arrow) on the medial wound margin of the left upper eyelid 1 week after
using the external suture technique in upper blepharoplasty.

Table 1. Presence of erythema, edema and/or suture abscesses after 1 week and 6 weeks on medial
and lateral wound margins, using internal and external suture techniques.

After 1 week

After 6 weeks

Medial side

Lateral side

Medial side

Lateral side

- Erythema

6 (20.7%)*

2 (7.1%)

0

3 (11.1%)

- Edema

9 (31.0%)*

2 (7.1%)

2 (7.4%)

1 (3.7%)

- Abscess

4 (13.3%)*

1 (3.4%)

0

0

- Erythema

14 (48.3%)

3 (10.3%)

0

2 (7.4%)

- Edema

17 (58.6%)

4 (13.8%)

3 (11.1%)

1 (3.7%)

- Abscess

12 (40%)

1 (3.3%)

1 (3.7%)

0

Internal suture:

External suture:

* Significantly less compared with the external suture technique (p = 0.021).
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Discussion

Our study clearly demonstrates that the method used to close the upper
blepharoplasty wound can affect the rate of recovery. Wounds closed with an
internal intradermal suture showed significantly less medial wound inflammation 1
week after surgery compared with wounds closed with an externally started
intradermal suture. This effect was only seen at the medial aspect of the wound.

3

There was no difference in focal inflammation, or suture abscess formation at the
lateral aspect of the blepharoplasty wounds.
Sutures are foreign material and, while some sutures incite a more brisk
inflammatory response than others, all suture material will induce a foreign body
reaction to some degree. This usually manifests as redness, and/or sterile pustules
along epidermal suture lines.5
The difference between the medial and the lateral side of the upper eyelid skin, and
also the other sites of wound closure, could be explained by either thinness of the
skin at the medial canthus and thereby rapid wound healing, in combination with
ingrowth of epidermal cells along the suture thread. This difference can also be
explained by the fact that the suture always starts at the medial side and leaves the
wound at the lateral side (either through the wound or by puncturing). This
prevents introduction of epidermal cells inside the wound or puncture site at the
lateral side.

Conclusion

Based on our study, we recommend that when closing the upper blepharoplasty
wound with a subcuticular closure, the suture be started internally. Since the
evaluation of the results of this study, we have routinely used this method of
internal suturing. We have observed very low incidence of inflammation or suture
abscesses, which were more common before the study.
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Abstract

Background: Although it is commonly assumed that the sensory disturbances that
occur in the skin of the upper eyelid after upper blepharoplasty will improve within
time, the precise occurrence, the nature and severity, as well as the duration and
degree of recovery have not been well documented.

Methods: Perceptions of touch, temperature, pressure and pain were tested by the
tip of a cotton ball, a Tip-Therm, a Cochet-Bonnet aesthesiometer and a
neurological pin. The tests were performed prior to the upper blepharoplasty and
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after 1 week, 6 to 8 weeks and 6 months at three or six different places of the
upper eyelid skin.

Results: Perception of touch was significantly decreased in the central part of the
upper eyelids 1 week and 6 to 8 weeks after upper blepharoplasty. Perceptions of
pressure and pain were significantly decreased in the central and nasal lower part of
the upper eyelids after 1 week, persisting after 6 to 8 weeks in the central lower
part.

Conclusions: One week and 6 to 8 weeks after upper blepharoplasty, the
perceptions of touch, pressure and pain were decreased in the central part of the
upper eyelid. In the nasal part, the perceptions of pressure and pain were
decreased after 1 week, but often were restored after 6 to 8 weeks. Six months
after surgery, all modalities of sensibility in the entire upper eyelid skin were
restored and comparable with the preoperative situation.
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Introduction

Blepharochalasis is a common condition of skin redundancy of the upper eyelids
hanging on or even beyond the eyelashes, mostly caused by aging. This condition
can easily be treated by an upper blepharoplasty, one of the most commonly
performed procedures by plastic surgeons. After upper blepharoplasty, patients
regularly notice a diminished sensibility of the upper eyelid skin. Although it is
commonly assumed that this loss of sensibility of the upper eyelid skin will improve
within time, the precise occurrence of disturbed sensibility after upper
blepharoplasty, the kind and seriousness, and the duration and degree of recovery
have not been well documented. It would be most advantageous for providing good
pre and post surgical information to patients concerning upper blepharoplasty to
have an exact idea of the extent of sensibility loss and the period of recovery.
Therefore, this prospective evaluation study was performed to elucidate the
prevalence, nature and severity of the sensory disturbances that occur in the skin
of the upper eyelid after upper blepharoplasty, as well as the duration and degree
of recovery.

Materials and methods

Study design: The study design was a prospective cohort study during 6 months.
All patients with blepharochalasis of the upper eyelids who were planned for upper
blepharoplasty in the Bergman Clinics Heerenveen in the period between June and
September 2012, were asked to participate in this study. The exclusion criteria
were a previous operation on the upper eyelids. All blepharoplasties were
performed by plastic surgeons working in the Bergman Clinics using a fat-saving
upper eyelid blepharoplasty technique1.
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Examination of sensibility: Four modalities of sensibility were tested: perception
of touch, temperature, pressure and pain. The tests were performed at three
(perceptions of touch and temperature) or six (perceptions of pressure and pain)
different places of each upper eyelid, namely laterally, centrally and nasally on the
eyelid skin (for the latter two modalities divided into above and below the eyelid
crease). All four modalities were tested at four different moments: 1 hour before
the operation, 1 week afterwards (after removal of the stitches), 6 to 8 weeks
afterwards (when they came for a check-up at the outpatient department) and 6
months after the upper blepharoplasty. The tests were all carried out by the
principal investigator (S.M.W.P.) and took place in the clinic (first three
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measurements) or at home (fourth measurement) and lasted 15 to 20 minutes each
time.
Touch. For testing the perception of touch, all three test places were randomly
touched three times during 1 second by the tip of a cotton ball (Klinisoft Balls, 0.6
g/pc., Klinion, Medeco BV, Oud-Beijerland, The Netherlands). When noticing touch
the patient had to say “yes” and the investigator noted how often the patient
noticed a touch (0, 1, 2 or 3 times) in every place.
Temperature. For testing the perception of temperature, all three test places were
randomly touched three times during 1 second by the Tip-Therm (Tip-Therm
GmbH, Brüggen, Germany). For every contact the patient had to say “warm” or
“cold” and the investigator noted how often the patient felt the right temperature
(0, 1, 2 or 3 times) in every place.
Pressure. For testing the perception of pressure, all six test places were randomly
touched three times during 1 second by a Cochet-Bonnet aesthesiometer (Luneau
Ophthalmologie, Visionix, Prunay le Gillon, France) with a filament length of 6.0
centimeter. If the patient verbally responds to the touch 3 of 3 times, the number
“6.0” was recorded as the pressure threshold reading for that place and time
period. If the patient responded fewer than 3 of 3 times, the filament was
shortened by 0.5 cm and the test was repeated. This process was continued,
shortening the filament by 0.5 cm each time, until the patient felt the filament touch
3 of 3 times in every place.
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Pain. For testing the perception of pain, all six test places were randomly touched
three times during 1 second by a glass-headed pin (48x0.80 mm, Prym Consumer
Europe GmbH, Stolberg, Germany). For every contact the patient had to say
“sharp” or “blunt” and the investigator noted how often the patient felt the right
extremity of the pin (0, 1, 2 or 3 times) in every place.

Statistical analysis: The Wilcoxon signed-rank test was used to analyze if
differences in number of times that a touch was felt (cotton ball) or named correct
(Tip-Therm and pin) as well as differences in pressure thresholds (aesthesiometer)
were significant among different moments of testing.

4

Results

Characteristics: In total 32 patients (64 upper eyelids) were included in this study,
29 women (91%) and three men (9%). Two women terminated the study earlier
than planned, after respectively the second and third measurement. The mean age
of the participants was 54 years, with a range from 39 to 78 years. The second
moment of testing took place 7 days after the operation (in 59% of the
participants), within a range of 5 to 8 days. After an average of 8 weeks, ranging
from 5 to 14 weeks, the third moment of testing was carried out. Finally the last
measurements were performed at approximately 25 weeks, with a range from 18
to 33 weeks. There was an average of 17 weeks between the third and fourth
moment of testing, with a minimum of 10 and maximum of 26 weeks.

Perception of touch: Prior to the upper blepharoplasty, touch with a cotton ball
was felt 3 out of 3 times by all 32 participants at all three places of the upper
eyelids. In the central part of the upper eyelids, 1 week and 6 to 8 weeks after
surgery, the number of times that touch with a cotton ball was felt was significant
lower as compared to the preoperative situation. Six months after surgery, in all
parts of the upper eyelids, the number of times that touch with a cotton ball was
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felt was not significantly different as compared to the preoperative situation (Table
1).
Table 1. Number of times (0, 1, 2 or 3) that touch with a cotton ball was felt at three different places
of the upper eyelids on the different moments of testing.

Preoperative

After 1 week

After 6-8 weeks

After 6 months

0

1

2

3

0

1

2

3

0

1

2

3

0

1

2

3

Lateral part

0

0

0

64

0

0

1

63

0

0

0

62

0

0

0

60

Central part

0

0

0

64

4

6

50*

10

6

43*

0

0

2

58

Nasal part

0

0

0

64

0

3

61

0

0

62

0

0

0

60

4
0

3
0

Wilcoxon signed-rank test. * Significantly lower than preoperative, p < 0.001.
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Perception of temperature: The number of times that a touch with the TipTherm was named correct was not significantly different on the different moments
of testing at all three measured places of the upper eyelids.

Perception of pressure: One week after upper blepharoplasty, the mean pressure
threshold in the central and nasal lower part of the upper eyelids was significantly
lower than in the preoperative situation. After 6 to 8 weeks this was still the case
in the central lower part of the upper eyelids. Six months after surgery, the mean
pressure thresholds were significantly higher for all six measured places of the
upper eyelids as compared to the preoperative situation (Table 2 and Figure 1).
Table 2. Mean pressure threshold at six different places of the upper eyelids on the different moments
of testing.

Preoperative

After 1 week

After 6-8 weeks

After 6 months

Lateral above

5.117

5.055

5.202

5.558†

Central above

4.664

5.141†

5.024

5.367†

Nasal above

5.094

5.258

5.589†

5.667†

Lateral below

4.219

4.062

4.863†

5.217†

Central below

3.922

0.977*

2.411*

4.475†

Nasal below

4.328

3.242*

4.427

4.858†

Wilcoxon signed-rank test
* Significantly lower than preoperative, p < 0.000; † Significantly higher than preoperative, p < 0.000.
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Figure 1. Mean pressure threshold on six different places of the upper eyelid at the different moments
of testing. * Significantly lower than preoperative, p < 0.000; † Significantly higher than preoperative, p <
0.000.

Perception of pain: One week after upper blepharoplasty, in the central and nasal
lower part of the upper eyelids, the number of times that touch with a glass-headed
pin was named correct was significantly lower as compared to the preoperative
situation. After 6 to 8 weeks this was still the case in the central lower part of the
upper eyelids. Six months after surgery, in all parts of the upper eyelids, the
number of times that touch with a glass-headed pin was named correct was not
significantly different as compared to the preoperative situation (Table 3).
Table 3. Number of times (0, 1, 2 or 3) that touch with the neurological pin was named correct at six
different places of the upper eyelids on the different moments of testing.

Preoperative

After 1 week

0

1

2

3

0

1

2

3

Lateral above

0

2

16

46

0

4

12

48

Central above

0

1

14

49

0

1

16

47

Nasal above

1

2

10

51

0

1

8

55

0

Lateral below

0

3

15

46

0

3

10

51

Central below

0

2

12

50

16 30

9

9*

Nasal below

0

2

18

44

2

19 23 20*

After 6-8 weeks
0

1

2

3

0

1

2

3

0

7

17

38

0

4

12

44

0

2

5

55

0

1

16

43

1

6

55

0

1

11

48

12

49

0
3
0

1
27
2

0

2

5

53

16 16*

0

4

13

43

27

0

3

13

44

Wilcoxon signed-rank test. * Significantly lower than preoperative, p < 0.000.
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After 6 months

33
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Discussion

This study, prospectively evaluating the sensibility of the upper eyelid skin after
upper blepharoplasty, clearly demonstrates that sensibility, after a period of
decreased perception of touch, pressure and pain in the central part (as measured
at 1 week and 6-8 weeks) and decreased perception of pressure and pain in the
nasal part (as measured at 1 week), fully recovers in all parts of the upper eyelid
skin (as measured after 6 months).
In 2002, Black et al. already demonstrated that the mean pressure threshold of the
upper eyelid skin 1 week after upper blepharoplasty was significantly decreased as
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compared to the preoperative situation.2 In 64 of 68 eyelids (94%) the perception
of pressure was disturbed 4 to 5 millimeter above the eyelashes halfway the medial
and lateral canthus. However, because Black et al. did only measure the pressure
threshold at one point of the upper eyelid skin, the exact extent of the sensory
disturbance of upper eyelid skin after upper blepharoplasty was unknown till this
study.
We found that 1 week after surgery the perception of pressure is diminished both
centrally as well as in the nasal part of the upper eyelid skin, but remains intact in
the lateral part of the upper eyelid. This can be clearly explained anatomically: the
skin of the upper eyelid is innervated by multiple nerves, namely laterally by the
nervus lacrimalis, centrally by the nervi supratrochlearis and supraorbitalis (branch
of the nervus frontalis) and nasally by the nervus infratrochlearis (branch of the
nervus nasociliaris).3,4 Anatomical dissection studies have demonstrated that the
vertical orientated structures in the medial half of the upper eyelid are end
branches of the nervus supraorbitalis.5,6 Hence, it is likely that the centrally located
nerve braches (nervi supratrochlearis and supraorbitalis) are cut in an upper
blepharoplasty procedure, while the nasally and laterally located branches (nervi
lacrimalis and infratrochlearis) remain spared. Edema (and thereby increased
pressure) which is often present in the upper eyelid skin area for several days to
weeks after surgery may explain the fact that the perceptions of pressure and pain
are disturbed as well in the nasal part of the upper eyelid skin after 1 week.
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Sparing of the lateral sensibility of the upper eyelid (innervated by the nervus
lacrimalis) with disruption of the central (and nasal) sensibility, fits with the results
of Kim et al. They demonstrated that lacrimation (inter alia, nervus lacrimalis)
remains intact after upper blepharoplasty, while corneal sensibility (nervi
supratrochlearis, supraorbitalis and infratrochlearis) is reduced significantly.7
In view of previous sensibility studies it seems contradictory that in our study the
perception of temperature remains intact while other modalities of sensibility
become disturbed. E.g. Farah et al. found significantly reduced perceptions of
pressure, touch, pain, temperature and vibration in the abdominal skin after
abdominoplasty.8 In addition, Fels et al. found absent perceptions of temperature
and pain, combined with a strongly reduced pressure threshold of the abdominal
skin in majority of patients after abdominoplasty.9
However, because of the relatively large diameter of the Tip-Therm touching a
place on the upper eyelid skin (lateral, medial or nasal), may stimulate both the
upper as well as the lower part of the upper eyelid. Therefore, our results of the
perception of temperature in fact reflect sensibility of the upper part of the upper
eyelid, which usually remains spared. On the other hand, Coltro et al. recently
found disturbed perception of pressure with intact perception of temperature in
the skin of the ear after otoplasty, a result that fits our results.10
The remarkable finding that the mean pressure threshold is significantly higher
central above the incision 1 week after surgery can be explained by the fact that
the preoperative point of measurement has been removed by the excision of the
upper blepharoplasty: the mean pressure threshold of the second measurement
actual reflects a more cranial part of the upper eyelid skin. The significantly higher
pressure thresholds 6 month after surgery could be explained by a learning curve
of the participants. Besides that, it may be possible that the condition of
blepharochalasis (stretched skin hanging on the upper eyelids) causes a reduced
pressure threshold of the upper eyelid skin so that the perception of pressure
improves after upper blepharoplasty.
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Conclusions

Our prospective evaluation study concerning sensibility of upper eyelid skin has
clearly demonstrated that 1 week and 6 to 8 weeks after upper blepharoplasty the
perceptions of touch, pressure and pain are decreased in the central part of the
upper eyelid. In the lateral part the perceptions of touch, temperature, pressure
and pain remains undisturbed. In the nasal part the perceptions of pressure and
pain are decreased 1 week after upper blepharoplasty, but often are restored after
6 to 8 weeks. At this place, as well as laterally, the perceptions of touch and
temperature

4

remain

unaffected

after

surgery.

Six

months

after

upper

blepharoplasty the perceptions of touch, temperature, pressure and pain are fully
restored in all parts of the upper eyelid skin. As such, this information can now be
used by (oculo)plastic surgeons to adequately inform patients what to expect about
upper eyelid sensibility after upper blepharoplasty.
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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

5

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 septoblepharoplasty. 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
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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

5

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

5

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 septoblepharoplasty 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).

5

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 septoblepharoplasty. 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 septoblepharoplasty. 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

5

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 septoblepharoplasty 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 followup 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 septoblepharoplasty using an asymmetrical approach to skin redundancy.

5
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Abstract

Background: The purpose of this study was to investigate the efficacy of eyelid
cooling to reduce postoperative pain, edema, erythema, and hematoma after upper
blepharoplasty.

Methods: After bilateral upper blepharoplasty in 38 consecutive patients, one eyelid
per patient was randomized for cooling with an ice pack, and the other eyelid was
left uncooled. Pain was scored by the patients using a visual analogue scale (0 to 10)
1 hour and 1 day after surgery. Degree of edema, erythema, and hematoma were
scored by the patients on a four-point rating scale (no, minimal, moderate or
severe) 1 hour, 1 day, 1 week and 2 months after surgery. Light photography was
obtained 1 week after surgery for scoring the degree of bruising on a four-point
rating scale by a blinded observer.

Results: Pain did not differ between cooled and uncooled eyelids on the day of
surgery. However, pain in cooled eyelids was significantly lower 1 day after surgery

6

(p = 0.046), yet absolute pain scores were low (median, 0 and 0.5, on a scale of 10).
Edema, erythema, or hematoma did not differ between cooled and uncooled
eyelids on any of the time points studied.

Conclusions: Cooling of eyelids after upper blepharoplasty does not reduce edema,
erythema, or hematoma of the eyelids, but reduces pain 1 day after surgery.
However, because the degree of pain seems clinically irrelevant and because the
majority of patients indicate that they give no preference for cooling over
noncooling, eyelid cooling after upper blepharoplasty as a rule of thumb can be
abandoned.
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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. This condition
can be treated by upper blepharoplasty, one of the most common procedures
performed by plastic surgeons. It is often advised that the eyelids be cooled
immediately after upper blepharoplasty and that cooling should be applied
frequently in the first 24 hours postoperatively to reduce pain and minimize edema,
erythema, and hematoma of the eyelids. However, thus far, there is no scientific
evidence that cooling of the eyelids after upper blepharoplasty may reduce pain,
edema, erythema, or hematoma. Moreover, cooling of the eyelids with ice packs
has been described to cause an unpleasant sensation in some patients and bears the
risk of frostbite injury when used inappropriately1.
The aim of this study was to investigate whether cooling of the eyelids after upper
blepharoplasty indeed leads to a reduction of postoperative pain, edema, erythema,
and hematoma. To our knowledge, this is the first prospective randomized study
evaluating these supposed effects of eyelid cooling after upper blepharoplasty.

6
Patients and methods

We conducted an observer-blinded, randomized, controlled trial, starting January
1st, 2013. Patients with dermatochalasis, who were scheduled for bilateral upper
blepharoplasty in the Bergman Clinics Heerenveen and Zwolle, were asked to
participate in the study. The exclusion criterion was previous surgery on the upper
eyelids. The study received approval from the Medical Ethical Committee of the
University Medical Center Groningen. Written informed consent was obtained
from all participants.
Sample size calculation was based on pain as primary outcome measure, with a
difference of one point on the pain visual analogue scale (VAS) score considered to
be clinically relevant. With an estimated standard deviation (SD) of 2.0, a power (β)
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of 0.80, and two-sided significance level (α) of 0.05, a minimum of 35 participants
were to enroll in the study.
Bipolar coagulation-assisted orbital (BICO) septoblepharoplasty2 was performed in
all patients. In this technique, redundant skin and a very small rim of preseptal
orbicularis muscle are 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.2 Blepharoplasties were performed by
one of four plastic surgeons working in the Bergman Clinics. Immediately after the
operation, a randomization procedure determined that one of the two upper
eyelids was to be cooled and that the other eyelid was to serve as an uncooled
control. The upper eyelid allocated for cooling was cooled with a 10x12-cm ice
pack (Heltiq; Koninklijke Utermöhlen NV, Wolvega, The Netherlands) for the first
30 minutes after the operation, another 15 to 20 minutes after returning home,
and three times 15 to 20 minutes on the first day after surgery. The other upper
eyelid was not cooled at all.
One hour after surgery and on the first day after surgery, patients were asked to
score the pain of both upper eyelids by means of a VAS ranging from 0 (no pain at
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all) to 10 (unbearable pain). In addition, 1 hour, 1 day, 1 week, and 2 months after
surgery, patients scored the degree of edema, erythema and hematoma of both
upper eyelids on a four-point rating scale with the following response options: 0 =
no, 1 = minimal, 2 = moderate or 3 = severe swelling/redness/blue discoloration.
The patients also subjectively indicated whether or not they observed or
experienced less pain, swelling, redness, and blue discoloration. Furthermore, 1
week after surgery, patients scored which treatment they would have preferred for
both eyelids: cooling, no cooling, or no preference at all. Lastly, 1 week after
surgery, photographs of the upper eyelids of each patient were obtained so that the
degree of bruising could be analyzed. The blinded first author (S.M.W.P.) scored
the degree of bruising of each eyelid (photographs were separately and randomly
shown) by using a four-point rating scale with the following response options: 0 =
no, 1 = minimal, 2 = moderate or 3 = severe bruising.
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The Wilcoxon signed rank test for nonparametric data was used to analyze
whether scores for pain, edema, erythema, hematoma, and bruising were
significantly different between the cooled and uncooled eyelids at different time
intervals after upper blepharoplasty.

Results

A total of 38 patients were included in this study, seven men (18.4%) and 31
women (81.6%). Ages ranged from 30 to 69 years, with a mean age of 53 years (SD
10.1).

Pain: One hour after upper blepharoplasty, the scores for pain were lower in
cooled eyelids than in uncooled eyelids (median scores, 1.5 and 2.0, respectively,
on a scale ranging from 0 to 10) (Figure 1), but this was not significant (p = 0.088).
One day after surgery, the scores were significantly lower in cooled eyelids
compared with uncooled eyelids (p = 0.046, median scores, 0 and 0.5, respectively).

6

Figure 1. Median scores for pain 1 hour and 1 day after upper blepharoplasty for cooled and uncooled
eyelids (* p = 0.046).
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Edema, erythema and hematoma: One hour after upper blepharoplasty, the
scores for edema and hematoma in cooled and uncooled eyelids were comparable
(p = 0.206 and p = 0.454; median scores, 1). The scores for erythema were lower
in cooled eyelids compared with uncooled eyelids (median scores, 0 and 1,
respectively) (Figure 2), but this was not significant (p = 0.073). One day after
surgery, the scores for edema, erythema, and hematoma in cooled and uncooled
eyelids were comparable (p = 0.134, p = 0.819 and p = 0.527, respectively; median
scores, 2, 2 and 1, respectively). One week after upper blepharoplasty, the scores
for edema and erythema in cooled and uncooled eyelids were comparable as well
(p = 0.705 and p = 0.527; median scores, 1). The scores for hematoma were higher
in cooled eyelids than in uncooled eyelids (median scores, 1 and 0, respectively),
but this was not significant (p = 0.705). Two months after surgery, the scores for
edema and erythema in cooled and uncooled eyelids again were comparable (p =
0.317 and p = 317; median scores, 0). At this time point no hematomas were
noted.

6

Figure 2. There were no significant differences in scores for edema, erythema, or hematoma between
cooled and uncooled eyelids at any of the time points studied.
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6

Figure 3. A 69-year-old man (above) and a 44-year-old woman (below) 1 week after upper
blepharoplasty showing minimal bruising of the right side and severe bruising of the left side. First
mentioned did cool the right side after surgery, and the other had cooled the left side postoperatively.
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Observer’s rating: After 1 week, scores for bruising in cooled and uncooled
eyelids, based on analysis of light photography, were comparable (p = 0.589;
median scores, 2). In two patients, there was a marked difference (two points)
between both eyelids, for one patient in favor of the cooled eyelid and in the other
patient in favor of the uncooled eyelid (Figure 3). In four patients, there was a
slight difference (one point) between both eyelids, for three patients in favor of the
cooled eyelid and in one patient in favor of the uncooled eyelid. In all other
patients, there was no difference between the scores of both eyelids.

Patients’ preference: One week after surgery, 11 patients (28.9%) indicated that
they preferred to cool the eyelids after upper blepharoplasty, while 15 patients
(39.5%) indicated that they preferred not to cool the eyelids. Twelve patients had
no preference for either cooling or noncooling (31.6%).

Discussion

6

This is the first randomized, controlled, observer-blinded evaluation study
demonstrating that cooling of the eyelids after upper blepharoplasty does not affect
postoperative edema, erythema, or hematoma. Although pain was slightly reduced
in cooled eyelids 1 day after upper blepharoplasty, its clinical impact is questionable.
Cold therapy (ice) is commonly used in sports injuries during the inflammatory
phase to decrease bleeding, swelling, inflammation, and pain. The pathophysiologic
effects of cryotherapy include decreasing tissue blood flow by causing
vasoconstriction, and reducing tissue metabolism, oxygen use, the inflammatory
process, and muscle spasm.3 The neural effects are also thought to be mediated
through vasoconstriction, leading to decreased edema, decreased release of
localized pain mediators, and a slowing of nerve conduction velocity of peripheral
nerve fibers.4
Although the practice of cooling after surgery is widespread, the paucity of
evidence showing that cooling may reduce postoperative edema, erythema,
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hematoma, or pain is remarkable. In gynecologic patients undergoing exploratory
laparotomy, cold ice pack application did not improve postoperative pain5, nor did
cooling with facial ice packs improve postoperative pain, facial swelling, or trismus
after third molar surgery6. A review of Adie et al. did not support cryotherapy after
total knee arthroplasty to reduce blood loss, pain, or swelling.7 However, a study
by Shin et al. in craniotomy patients did report some positive effects of cooling by
cryotherapy on pain, eyelid edema, and facial ecchymosis.8
Our study of upper blepharoplasty shows no treatment effect of cooling on edema,
erythema, and hematoma. These findings seem in line with our observation that
cooling of an eyelid does not contribute to superior outcome or increased
recovery. A positive treatment effect was observed with regard to postoperative
pain, yet because of its magnitude, its clinical relevance is questionable. Importantly,
only 11 of 38 patients (score, 3 of 10) in our study indicated that they preferred
cooling of the eyelid after the blepharoplasty procedure, with the remaining 27
(score, 7 of 10) being negative or neutral toward this regimen. This finding is in
contrast with a study of Jones et al., where the majority of patients found cooling
masks comfortable after superficial musculoaponeurotic system-based facelift
surgery.9 Despite positive patient preference, they did not detect objective benefits
of cooling in terms of reducing ecchymosis or hematoma, which is in line with our
findings.
A major limitation of our study may relate to the use of the uncooled contralateral
eyelid in one patient as the control for the cooled eyelid. Although interindividual
tendencies for the development of edema, hematoma, and pain are properly
addressed by this study design, it does not correct for potential surgical
intraindividual differences between the two eyelids that have been operated on.
Hatton et al. charted symmetry in healing after bilateral eyelid surgery and found no
statistically significant difference in the average area of bruising between both
sides.10 They even designate bilateral eyelid procedures as good candidates for
comparing the effect of an agent designed to modify postoperative healing, as
application to one side alone would allow for a placebo control to be administered
on the contralateral side.10 Another potential limitation of our study involves
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possible patient noncompliance with the study protocol of cooling only one eyelid.
We have not actively assessed patient compliance, which could implicate that some
patients may have cooled none or both eyelids postoperatively while at home,
neglecting the strict instructions that were provided in both preoperative and
postoperative consultation. The cooling protocol for the eyelids in our study (the
first 30 minutes after the operation, another 15 to 20 minutes after returning
home, and 15 to 20 minutes three times on the first day after surgery) may also be
a potential limitation; the protocol might have been insufficient to reduce bruising,
and may have resulted in the finding of no difference between cooled and uncooled
eyelids. However, this protocol has already been used for years among a large
cohort of plastic surgeons in The Netherlands. A last limitation can be that we have
not seen the patients between 2 to 6 days after upper blepharoplasty and therefore
might have missed significant bruising of the eyelids in this period because of our
choice of time points (after 1 hour, 1 day, 1 week and 2 months) which are in line
with the regular follow-up time points after upper blepharoplasty used in the daily
practice of our private clinic.

6

Conclusions

Our study demonstrates that cooling of the eyelids after upper blepharoplasty does
not reduce postoperative edema, erythema, or hematoma of the eyelids and has a
clinically marginal effect on postoperative pain. Therefore, the dogma of obligatory
cooling after upper eyelid surgery can be abandoned, and it can be left to the
preference of the individual patient whether or not to cool their eyelids after upper
blepharoplasty. Because (plastic) surgeons are ritualistic in nature, we think that it
probably will take years, or even might take a generation of doctors, before
surgeons stop to advice cooling after blepharoplasty.
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Abstract

Background: Arnica has been suggested to reduce postoperative edema and
ecchymosis associated with cosmetic surgical procedures and improve outcome.
Despite high numbers of arnica use among upper blepharoplasty patients, evidence
to support its treatment effect is lacking. We performed a randomized, doubleblind, placebo-controlled trial to investigate the efficacy of arnica ointment after
upper blepharoplasty.

Methods: 136 bilateral upper blepharoplasty patients were randomized between
arnica ointment 10% and placebo ointment. In both study arms, one periorbital
area was designated as the treatment side and the contralateral side served as an
untreated internal control. As primary endpoint, the overall periorbital appearance
as based on light photography and judged by a medical and nonmedical panel, was
assessed after 3 days, 7 days and 6 weeks. Secondary endpoints were swelling,
ecchymosis, erythema, pain, and patient satisfaction with recovery and outcome.

Results: There was no significant difference between arnica and placebo in overall
judgment of periorbital appearance 3 days, 7 days and 6 weeks after surgery.
Furthermore, swelling, ecchymosis, erythema, pain, and patient satisfaction with

7

recovery and outcome did not differ between arnica and placebo. Postoperative
outcome in untreated eyelids was not different from eyelids treated with either
arnica or placebo on any of the studied outcome measures.

Conclusion: Our study demonstrates that topical arnica ointment after upper
blepharoplasty does not improve postoperative outcome.
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Introduction

Arnica, a mountain herb also known as Arnica montana, is traditionally used after
traumatic injuries, such as sprains and bruises. Arnica also gained popularity as a
preventive measure to reduce swelling and ecchymosis following elective surgical
procedures.1 From a mechanistic point of view, it has been suggested that arnica
can modulate histamine release in the vascular endothelial cell wall and affect
vascular permeability.2 Furthermore, constituents of arnica were reported to inhibit
human thromboxane formation and collagen-induced platelet function.3 However,
convincing evidence of the pathophysiological mechanism that explains the
purported treatment effect of arnica has yet to be established.
While few remedies consist of undiluted arnica, most preparations are
homeopathic and rely on the assumption that systematic dilution of the arnica
ground substance causes a strengthening of the opposite effect of the undiluted
form. The higher the number of sequential dilutions, the stronger its potency
would be.4 Homeopathic potency scales use D (decimal; 1:10), C (centesimal;
1:100) or M (millesimal; 1:1000) to indicate the diluting factor at each stage, while
the number reflects the number of times this dilution is repeated (e.g., a C6
preparation implicates a 100-6 = 10-12 dilution factor). In high potency homeopathic
preparations, the number of sequential dilutions makes it unlikely that they contain
even one molecule of the ground substance. In light of current pharmacological
understanding, this renders an observed treatment effect of any high potency
homeopathic preparation unlikely to be related to the substance itself.5 On the
other hand, it should be appreciated that low potency preparations do contain
substantial amounts of the ground substance, which is irrespective of their
manufacturing according to homeopathic principles.
For advocates of arnica treatment, the eyelid forms a particularly interesting area.
Given the unique eyelid anatomy – it constitutes the thinnest skin of the body while
being very well vascularized at the same time – the undesirable phenomenon of
swelling and ecchymosis after blepharoplasty is common. In our 2012 case series of
416 consecutive upper blepharoplasty patients, 18% of patients used arnica
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perioperatively (unpublished data). Although a placebo-controlled trial found no
efficacy of oral high potency homeopathic arnica on the occurrence of
postoperative ecchymosis after upper blepharoplasty6, studies on the topical use of
relatively undiluted homeopathic arnica are still lacking. This prompted us to
conduct a randomized, double-blind, placebo-controlled clinical trial on the efficacy
of arnica ointment 10% after upper blepharoplasty.

Patients and methods

Study design and participants: A randomized, double-blind, placebo-controlled
trial investigating the efficacy of arnica ointment 10% in upper blepharoplasty
patients was undertaken at the department of plastic surgery of Isala, Zwolle, The
Netherlands. The study protocol was approved by its Medical Ethics Committee
and registered at ClinicalTrials.gov (NCT01598909). Written informed consent was
obtained from all study participants. From January 7, 2013 to January 7, 2014, 136
patients undergoing a primary bilateral upper blepharoplasty were included for
study participation. Exclusion criteria were (1) age younger than eighteen; (2)
pregnancy; (3) use of anticoagulant medication; (4) previous eyelid surgery; (5)
simultaneous additional periorbital surgical procedures; (6) intolerance for arnica,
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peanuts or soya; (7) recent use of arnica or other homeopathic or herbal
medications.

Randomization,

intervention

and

follow-up:

Study

participants

were

randomized for topical arnica ointment 10% or placebo ointment (both from
Weleda AG, Germany). Arnica ointment 10% contained 30 grams of arnica planta
tota mother tincture per 100 grams, corresponding to about 10 grams of drug.
Arnica ointment 10% is manufactured according to the German Homeopathic
Pharmacopeia and is described as a D1 preparation. However, because of its high
dosage, arnica ointment 10% can be considered as herbal medication rather than
homeopathic. Patients were stratified for smoking, using block randomization.
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Randomization was performed with Research Manager (a web-based electronic
CRF, developed by Cloud9 Health Solutions, The Netherlands, according to GCP
and GCDMP guidelines and 21 CFR part one of FDA regulations). In both study
arms, one periorbital area – a circular area including the upper and lower eyelid –
was randomly designated as the treatment side while the contralateral side served
as an untreated internal control. Study participants were instructed to apply the
ointment twice daily for a week, starting on the day of surgery following the
blepharoplasty procedure.
Preoperatively, study participants completed a questionnaire assessing smoking
behavior and the use of any conventional or alternative medicine. During surgery, a
record was made of the amount of injected anesthetic solution on both sides,
duration of operation (from injection of anesthetic solution to closure of the skin)
and size of resected skin. Directly after surgery, the surgeon documented whether
the need for hemostasis by means of coagulation had been similar on both
blepharoplasty sides and whether an intuitive expectation was perceived as to
which periorbital area would develop more ecchymosis, erythema or swelling.
Patients were reviewed by the first author (DE) on day 3, 7 and week 6 after
surgery for light photography of the periorbital areas and questioned assessing
symptoms, patient satisfaction and side effects of the ointment treatment.

Primary and secondary outcome measures: The primary outcome measure was
defined as the subjective overall outcome of the appearance of the periorbital areas
as based on light photography. Secondary outcome measures were the degree of
ecchymosis, erythema and swelling (assessed by light photography), pain, and
patient satisfaction with the ointment treatment and with surgical outcome
(assessed by questionnaire on a Visual Analogue Scale (VAS)), and eyelid vertical
aperture (assessed with a ruler). A medical (2 plastic surgery consultants, 1 senior
registrar; n = 3) and non-medical panel (2 secretaries, 1 librarian; n = 3), blinded
and unrelated to the study protocol, evaluated the light photographs of study
participants that had been taken on day 3, 7 and week 6 after surgery. Panel
members were instructed to indicate whether one of the two periorbital areas

85

7

Chapter 7

within one patient looked superior to the other or looked similarly, and were
asked to score separately for ecchymosis, erythema, swelling and finally for the
overall appearance. In order to obtain one outcome score per patient per time
point of follow-up, a consensus meeting was organized to allow both panels to
review and discuss patients that had not been scored uniformly by the individual
panel members. As such, after unblinding trial participants to their treatment
allocation, one out of three outcome possibilities was generated per patient per
panel: the treatment side (either arnica or placebo) was scored superiorly, the
untreated side (internal control) was scored superiorly, or there was no difference
between the treatment side and untreated side. These data then allowed statistical
analysis for comparing a treatment effect of arnica versus placebo.

Surgical procedure: All upper blepharoplasty procedures were carried out
according to a standardized protocol by either a plastic surgeon or senior registrar.
After marking the area of redundant skin, the face was prepped and the surgical
area was infiltrated with 1% lidocaine with 1:100.000 adrenaline. The skin was
excised with a surgical blade, followed by resection of a 2-3 mm strip of orbicularis
oculi muscle with scissors, without opening or damaging the orbital septum. The
septum was then cauterized7 and hemostasis was carried out as needed. The skin
was closed using a running subcuticular nylon suture (5-0 Ethilon, Ethicon, United

7

States). Immediately following surgery, all study participants cooled both eyelids
with a cool water-filled glove for fifteen minutes. Patients were instructed not to
cool the eyelids at home. The first application of study ointment was carried out
under guidance and with instructions from the first author before discharge from
hospital.

Sample size calculation: Sample size calculation was performed with
SamplePower 2.0 (SPSS inc. Chicago, IL, USA) and was based on two-sample
proportion. Alpha was set to 0.025 (Bonferroni correction for having selected both
day 3 and day 7 as key time points for assessing the primary outcome measure), 2sided, and with a power of 80%. A difference of 25% between arnica and placebo
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was considered clinically relevant. Accounting for a 15% loss to follow-up, this
resulted in a total of 136 patients to be included in the study.

Statistical analysis: Categorical data were presented as n (%). Continuous data
were presented as mean (± standard deviation) or median (minimum-maximum) in
the case of normal or skewed distribution, respectively. Categorical data were
tested using Fisher’s exact test. Continuous data were tested using Mann-Whitney
U test. All analyses were performed 2-tailed, with p<0.05 considered to be
statistically significant.

Results

Out of 136 patients that were enrolled to this study, 20 were excluded from
analysis either due to surgeon failure to adhere to the study blepharoplasty
procedure (n = 11) or patient failure to comply with the ointment application
protocol (n = 7) or study follow-up scheme (n = 2) (Figure 1). A total of 116
patients was available for analysis according to the study protocol, subdivided in 59
patients (50.9%) in the arnica group and 57 patients (49.1%) in the placebo group.
Baseline characteristics, including gender, age, smoking behavior and use of nonsteroid anti-inflammatory drugs, were similar in both groups (Table 1). Surgery
characteristics did not differ between arnica and placebo, except for a shorter
duration of surgery in the arnica group (Table 2). There were no adverse drug
reactions throughout the course of this study.
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Figure 1. Study flow diagram. Reasons for exclusion included surgeon failure to adhere to the standard
blepharoplasty procedure protocol as described for this study (n = 11), patient failure to comply to the
ointment application protocol (applying ointment to the contralateral eyelid (n=3), discontinuing
ointment application for several days (n = 4)), or patient failure to present at follow-up (n = 2).

Table 1. Patient characteristics after randomization for arnica and placebo treatment.

7

Arnica (n = 59)

Placebo (n = 57)

Women

51 (86.4%)

37 (64.9%)

Men

8 (13.6%)

20 (35.1%)

53.6 (±9.5)

56.5 (±8.3)

Yes

15 (25.4%)

15 (26.3%)

No

44 (74.6%)

42 (73.7%)

Demographics
Sex

Age at time of surgery (years)
Lifestyle
Smoking

Medication
NSAIDs

Yes

6 (10.2%)

2 (3.5%)

No

53 (89.8%)

55 (96.5%)
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Table 2. Characteristics from surgery were similar between arnica and placebo, except for a
significantly shorter duration of surgery in the arnica group. Increased need for coagulation (yes) * and
expected symmetrical healing (yes) **: immediately after the surgical procedure, the operating surgeon
was asked as to whether increased coagulation was needed to obtain hemostasis in one of the two
operative sides and whether normal symmetrical eyelid healing was expected in light of the performed
procedure.

Arnica (n = 59)

General

Placebo (n = 57)

Oint-

Contra-

ment

lateral

Oint-

Contra-

ment

lateral

side

side

side

side

55

57

58

58.3

(45-81)

(46-80)

(±7.2)

(±7.2)

13.4

13.5

14.8

14.2

(±3.5)

(±3.4)

(±4.2)

(±3.7)

General

P-value

Characteristics
Excised eyelid
skin, length (mm)

Excised eyelid
skin, width (mm)

19

21

(minutes)

Surgery duration

(12-32)

(10-33)

Increased need

n = 13

n=5

for coagulation

(22%)

(8.8%)

- Ointment side

4 (30.8%)

1 (20%)

- Contralateral

8 (61.5%)

4 (80%)

- Both eyes

1 (7.7%)

0 (0%)

0.698

0.290

0.025

1.000

(yes) *

Expected
symmetrical

47

50

(82.5%)

(84.7%)

0.805

healing (yes) **

Judgment of periorbital appearance, ecchymosis, erythema and swelling: The
overall judgment of the appearance of the periorbital areas as assessed by both the
medical and nonmedical panel did not significantly differ between arnica and
placebo at day 3, day 7 and week 6 after upper blepharoplasty (Table 3).
Furthermore, subanalysis of ecchymosis, erythema and swelling as secondary
outcome measures showed no significant differences between arnica and placebo
on any of the time points studied.
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Table 3. Judgment of ecchymosis, erythema, swelling and overall periorbital appearance by the medical
and nonmedical panel showed no significant differences between arnica and placebo after surgery.

Arnica (n=59)

Placebo (n=57)

Arnica side

No

Contralateral

Placebo

No

Contralateral

better

difference

side better

side better

difference

side better

- Ecchymosis

17 (28.8%)

20 (33.9%)

22 (37.3%)

15 (26.3%)

25 (43.9%)

17 (29.8%)

0.566

- Erythema

17 (28.8%)

28 (47.5%)

14 (23.7%)

12 (21.1%)

33 (57.9%)

12 (21.1%)

0.533

- Swelling

7 (11.9%)

37 (62.7%)

15 (25.4%)

7 (12.3%)

39 (68.4%)

11 (19.3%)

0.724

16 (27.1%)

22 (37.3%)

21 (35.6%)

13 (22.8%)

28 (49.1%)

16 (28.1%)

0.443

- Ecchymosis

11 (18.6%)

32 (54.2%)

16 (27.1%)

10 (17.5%)

35 (61.4%)

12 (21.1%)

0.690

- Erythema

10 (16.9%)

36 (61%)

13 (22%)

10 (17.5%)

36 (63.2%)

11 (19.3%)

0.964

- Swelling

7 (11.9%)

45 (76.3%)

7 (11.9%)

4 (7%)

48 (84.2%)

5 (8.8%)

0.586

11 (18.6%)

36 (61%)

12 (20.3%)

10 (17.5%)

37 (64.9%)

10 (17.5%)

0.930

11 (18.6%)

35 (59.3%)

13 (22%)

8 (14%)

40 (70.2%)

9 (15.8%)

0.468

5 (8.5%)

49 (83.1%)

5 (8.5%)

1 (1.8%)

51 (89.5%)

5 (8.8%)

0.303

P-value

Day 3
Medicals

Total

Non-medicals

Total

Day 7
Medicals
- Ecchymosis
- Erythema
- Swelling

2 (3.4%)

53 (89.8%)

4 (6.8%)

2 (3.5%)

50 (87.7%)

5 (8.8%)

0.901

7 (11.9%)

44 (74.6%)

8 (13.6%)

7 (12.3%)

39 (68.4%)

11 (19.3%)

0.699

- Ecchymosis

10 (16.9%)

39 (66.1%)

10 (16.9%)

8 (14%)

41 (71.9%)

8 (14%)

0.815

- Erythema

8 (13.6%)

42 (71.2%)

9 (15.3%)

4 (7%)

47 (82.5%)

6 (10.5%)

0.349

- Swelling

2 (3.4%)

56 (94.9%)

1 (1.7%)

1 (1.8%)

54 (94.7%)

2 (3.5%)

0.853

9 (15.3%)

40 (67.8%)

10 (16.9%)

8 (14%)

42 (73.7%)

7 (12.3%)

0.773

- Ecchymosis

0 (0%)

58 (98.3%)

1 (1.7%)

0 (0%)

57 (100%)

0 (0%)

1.000

- Erythema

0 (0%)

58 (98.3%)

1 (1.7%)

0 (0%)

57 (100%)

0 (0%)

1.000

Total

Non-medicals

Total

Week 6
Medicals

- Swelling

0 (0%)

59 (100%)

0 (0%)

0 (0%)

57 (100%)

0 (0%)

NA

Total

0 (0%)

58 (98.3%)

1 (1.7%)

0 (0%)

57 (100%)

0 (0%)

1.000

- Ecchymosis

0 (0%)

58 (98.3%)

1 (1.7%)

0 (0%)

57 (100%)

0 (0%)

1.000

- Erythema

0 (0%)

58 (98.3%)

1 (1.7%)

0 (0%)

57 (100%)

0 (0%)

1.000

Non-medicals

- Swelling

0 (0%)

59 (100%)

0 (0%)

0 (0%)

57 (100%)

0 (0%)

NA

Total

0 (0%)

58 (98.3%)

1 (1.7%)

0 (0%)

57 (100%)

0 (0%)

1.000
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Both within the arnica arm and placebo arm, no difference was observed between
the periorbital area treated with ointment and its untreated contralateral
counterpart at day 3, day 7 and week 6 after upper blepharoplasty.
Swelling: Eyelid vertical aperture, serving as a surrogate measure for the degree of
postoperative swelling, was similar between arnica and placebo on all time points
studied (Table 4). Moreover, application of ointment – either arnica or placebo –
did not appear to affect eyelid vertical aperture when compared to the untreated
contralateral periorbital areas.
Table 4. Eyelid vertical aperture served as surrogate marker for the degree of postoperative swelling
and was similar between arnica, placebo and untreated eyelids.

Arnica (n=59)

Placebo (n=57)

Ointment

Contralateral

Ointment

Contralateral

side

side

side

side

Preoperative space

9 (6 - 12)

9 (6 - 12)

9 (5 – 12)

9 (5 – 12)

Postoperative day 3 space

8 (5 - 12)

8 (4 - 12)

8 (5 - 12)

8 (5 - 11)

Postoperative day 7 space

9 (5 - 12)

9 (5 - 12)

9 (6 - 12)

9 (6 - 12)

Eyelid vertical aperture (mm)

Postoperative pain: Postoperative pain was similar in arnica and placebo, with a
VAS of 0.1 (0-5.6) for arnica and 0.1 (0-2.4) for placebo (p = 0.99) on day 3, and 0
(0-4.8) for arnica and 0.1 (0-1) for placebo (p = 0.07) on day 7 after upper
blepharoplasty.

Patient satisfaction: Three days after surgery, 53 patients (89.8%) in the arnica
group reported to experience the use of ointment as pleasant, compared to 51
patients (89.5%) in the placebo group (p = 1.000). Seven days after surgery, these
numbers were 52 (88.1%) and 52 (91.2%) respectively (p = 0.762). Only a small
minority of patients reported the ointment regimen to be unpleasant (day 3: arnica
arm 3.4% vs. placebo arm 5.3% (p = 0.677); day 7: arnica group 1.7% vs. placebo
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group 1.8% (p = 1.000)) or painful (day 3: arnica group 1.7% vs. placebo group 0%
(p = 1.000); day 7: arnica group 1.7% vs. placebo group 0% (p = 1.000)).
Around half of all patients (arnica group 61% vs. placebo group 47.4% (p = 0.298))
would recommend postoperative ointment application to others, whereas 22% in
the arnica group and 33% in the placebo group (p = 0.015) would specifically
disadvise to do so. Satisfaction with postoperative recovery, assessed 6 weeks after
surgery, was high in both the arnica group (9.1 (4.9-10)) and placebo group (9.5
(7.1-10)) (p = 0.297). Similarly, satisfaction with the postoperative functional and
cosmetic outcome was high, scoring 9.3 (5.5-10) in the arnica group and 9.3 (3-10)
in the placebo group (p = 0.872).

Discussion

This randomized, double-blind, placebo-controlled trial demonstrates that
periorbital application of arnica ointment does not improve the outcome of upper
blepharoplasty. Arnica did not affect periorbital appearance as assessed 3 days, 7
days and 6 weeks after upper blepharoplasty. Furthermore, ecchymosis, erythema,
swelling, pain and patient satisfaction with ointment use were not different between
eyelids treated with arnica and eyelids treated with placebo, neither were

7

satisfaction with postoperative recovery and postoperative outcome.
Arnica has a traditional role in the prevention or treatment of swelling, ecchymosis
and associated pain following traumatic or surgical injury.8 However, a systematic
review of the literature summarized that homeopathy in general and homeopathic
arnica in specific has no efficacy beyond placebo.9 The purported efficacy of arnica
in the perioperative setting has been addressed in several placebo-controlled trials.
Although Seeley et al. found significantly less ecchymosis in post-rhytidectomy
patients taking perioperative homeopathic arnica10, outcomes of other placebocontrolled trials have been negative; homeopathic arnica had no effect on the
extent and intensity of postrhinoplasty ecchymosis11, the amount of postoperative
pain, bruising and swelling after elective hand surgery12, or on hematoma and pain
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after varicose vein surgery13. Kotlus et al.6 demonstrated that oral homeopathic
arnica did not affect the development or resolution of ecchymosis after upper
blepharoplasty, which is in line with the results of our present study on topical
arnica. Likewise, topical homeopathic arnica D1 gel had no beneficial effect on the
prevention or resolution of facial post-laser treatment bruises.14 Despite these
studies, patients as well as surgeons continue to use arnica regularly in daily
practice.15
Another finding of this study is that repeated pressure to and rubbing of the
surgical site, which is intrinsic to ointment application, does not worsen
postoperative outcome. Indeed, untreated periorbital areas, which served as
intraindividual controls in both the arnica and placebo group, scored similarly on
the degree of ecchymosis, swelling, hematoma and overall appearance when
compared to their anointed counterparts. Furthermore, only 3 patients in the
arnica arm and 3 patients in the placebo arm reported to have experienced
discomfort from ointment application, although this did not prompt them to
discontinue the study protocol. Taken together, these data illustrate that
mechanical forces to the fresh surgical blepharoplasty site associated with ointment
application seem to be insignificant in terms of outcome and patient satisfaction.
It is well known that both surgeons and patients like to impose measures to
improve postoperative recovery. In cosmetic facial surgery, most attempted
measures are directed to counteract the development of ecchymosis, swelling and
pain. It is remarkable that many of these measures are highly popular and
widespread despite the lack of supporting scientific evidence. Examples of these
habits include avoidance of bending over, heavy lifting or straining and excessive
smiling or yawning, sleeping with the head elevated, wearing sunglasses to prevent
squinting, and use of (antibiotic) ophthalmic ointment at the incision sites. Cooling
of the eyelids postoperatively – another well-known and widely distributed
phenomenon – was recently shown not to reduce edema, erythema, or ecchymosis
of the eyelids after upper blepharoplasty and postoperative outcome appeared to
be unaffected.16 Arnica treatment, either topically with ointment 10% as
demonstrated in this study as well as orally as demonstrated previously6, can now
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be added to the list of ineffective postblepharoplasty measures. While advocates of
homeopathic arnica would argue that side effects are unlikely due to the
homeopathic nature of the preparation – being dilution to extreme dilution of the
arnica ground substance – surgeons with a neutral or positive attitude towards
arnica use by their patients should perhaps now reconsider its use because not all
topical treatments are innocuous and bear the risk of skin irritation, itching, and
allergic eczema.17 More seriously, ingestion of relevant doses of arnica-containing
products has induced gastroenteritis, tachycardia, muscular weakness, and even led
to death.18 These issues of safety, which were also encountered with alike
alternative or complementary remedies, prompted the American Society of
Anesthesiologists to recommend that surgical patients need to stop taking any of
these medicines 2 to 3 weeks prior to surgery.19
Our study has limitations. Firstly, the comparison between arnica and placebo is
based on the comparison between patients rather than within patients. This
implicates that results might be affected by interindividual tendencies for the
development of ecchymosis, erythema, swelling, and pain. The principle reason not
to compare arnica to placebo within one patient was the likeliness of ointment
contamination between the two eyelids, as study participants then could have easily
and repeatedly mistaken designated ointment sides during the course of the study
or use the same finger to apply both ointments. Secondly, for reasons of

7

practicality, the blepharoplasty procedures were carried out by more than one
surgeon, which introduces the risk of surgeon-related differences between patients.
We tried to minimize this risk by meticulously instructing surgeons with a detailed,
step-by-step, surgical study protocol. Moreover, surgeons had to document their
adherence to the surgical protocol immediately after the procedure. We did not
observe differences in surgical characteristics between the two study arms in terms
of excised eyelid skin size, use of peroperative coagulation or surgeon expectancy
of symmetric healing, reflecting a certain degree of homogeneity despite the
involvement of more than one surgeon. Although duration of surgery was
significantly shorter in the arnica arm, the absolute difference is so small that it is
unlikely to represent a clinically relevant difference. Thirdly, patient compliance
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with the study protocol and specifically with regard to the importance of ointment
application to only one and not both eyelids could be a matter of concern. We
assessed patient compliance with the ointment protocol twice during their
treatment week, yet it cannot be completely ruled out that some patients have
neglected the strict instructions that were provided in both preoperative and
postoperative consultations. Fourthly, our protocol of applying ointment twice a
day for a week starting directly after surgery may not have been sufficient to sort a
significant effect in this study. Nevertheless, our regimen does reflect its usage in
general practice, is in line with the information in the package leaflets of the
pharmaceutical company and is similar to the protocol of related studies
investigating the efficacy of topical arnica on bruising.14 Finally, although our
observations could be applicable to other cosmetic surgical procedures, these
findings cannot be directly extrapolated as such.

Conclusions

Our study demonstrates that the use of topical arnica after upper blepharoplasty
does not reduce postoperative ecchymosis, erythema, swelling, or pain of the
eyelids, nor does it increase patient satisfaction with postoperative recovery or
outcome. These findings should be used in clinical practice by plastic surgeons to
inform blepharoplasty patients about the lack of evidence for a role of arnica in
postoperative recovery.
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GENERAL DISCUSSION AND FUTURE PERSPECTIVES

General discussion

Upper blepharoplasty is one of the most commonly performed procedures by
(oculo)plastic surgeons and it is generally recognized as a relatively easy technical
procedure. However, seemingly minor aspects before, during and after surgery can
be identified that significantly contribute to surgical outcome and patient
satisfaction. Expansion of the knowledge of these aspects, followed by
incorporation in clinical practice of novel findings, may allow plastic surgeons to
further enhance the upper blepharoplasty outcome with concomitant low patient
discomfort and high patient satisfaction.
Anesthetizing the upper eyelid skin to perform an upper blepharoplasty is
considered to be the most discomforting step in upper blepharoplasty surgery.
Many patients express a worry for pain upon injection of a local anesthetic solution;
for some patients, fear of pain may even lead to the decision not to undergo
blepharoplasty surgery, despite significant clinical complaints of excess eyelid skin.
Therefore, studies that investigate ways to make the injection of local anesthesia
more tolerable are welcomed. The outcomes of our study have provided clinical
guidance, as lidocaine with epinephrine was less painful, gave less postoperative
edema, erythema and hematoma, and provided better peroperative hemostasis as
compared to prilocaine with felypressin (Chapter 2). In the search for even better
alternatives, articaine might be an attractive agent. Steele et al. found in their
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blepharoplasty study that articaine was less painful than lidocaine1. Interestingly,
articaine has a thiophene ring instead of the benzene ring that is typically present in
lidocaine and other amide anesthetics, which might encourage rapid transport
across the nerve cell membrane2, and therefore may account for the reported
faster onset of action3 and contribute to the decreased pain of local infiltration.
Another method to reduce pain is to increase the pH of lidocaine, which was
demonstrated to reduce pain upon injection and thereby may increase patient
comfort and satisfaction.4 In addition, pre-cooling the eyelids for 2 minutes was
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found to induce similar injection pain relief to that of buffered lidocaine while
maintaining longer postoperative anesthetic results than buffered lidocaine.5
Moreover, warming the anesthetic agent before infiltration, reducing injection
needle thickness and slowing down the speed of injection are other solutions that
have been shown to minimize pain of local anesthesia injections in the upper
eyelid.6
The suture technique for closing the blepharoplasty wound may affect wound
healing.7 We have demonstrated that an internal intradermal suture technique in
upper blepharoplasty wounds is associated with a statistically significant and
clinically relevant reduction in the incidence of medial wound inflammation and
suture abscess formation at a 1-week follow-up (Chapter 3). This study changed
our practice and we recommend that all subcuticular upper blepharoplasty wound
closures should be started from within the wound at the medial side rather than
through the skin from outside the wound. When looking at other factors that may
influence the physical appearance of the wound, the choice for a specific type of
suture material and the moment, if applicable, of suture removal seem to be
relevant. For instance, the risk of suture granuloma formation can be decreased by
using Prolene sutures and removing them completely at an average time of one
week.8 The use of a tissue adhesive (e.g. ethylcyanoacrylate) instead of suture
material may also be a good alternative9,10, eliminating the need for foreign body
within the wound. Until recently, each option seemed to have its pros and cons,
without an obvious superiority of one of the alternatives over the other.
Therefore, the choice for one of them mainly depended on the experience and
preference of the individual surgeon. Based on our finding of suture technique and
the findings of others, surgeons can make their decisions as to their practice more
evidence-based.
Several articles list the potential complications and consequences of an upper
blepharoplasty, one of them being the hypoesthesia of the upper eyelid skin11.
Indeed, some female patients express their concern in preoperative and
postoperative consultation with regard to alterations in eyelid and eyelash
sensation and its consequences for applying eye makeup. Our study has clearly
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demonstrated that, after a period of decreased perception of touch, pressure and
pain in the central part and decreased perception of pressure and pain in the nasal
part, sensibility will fully recover in all parts of the upper eyelid skin (Chapter 4).
Apparently, the regenerative capacity for terminal cutaneous nerve branches of the
eyelid is well developed. This information can now be used by (oculo)plastic
surgeons to adequately inform patients what to expect of upper eyelid sensibility
changes and recovery after upper blepharoplasty.
Although most patients are not aware of the (extent of) asymmetry they have
regarding dermatochalasis and eyebrow position, it often exists to some degree12.
A recent study of Macdonald et al. found asymmetry in eyelid or eyebrow in as
many as ninety-three percent of preoperative upper blepharoplasty patients.13
Postoperative asymmetry is often labeled as a complication of the surgical
procedure on the eyelids.8,11,14 In this light, it was interesting to demonstrate that
(I) asymmetry in skin surplus, eyebrow height and eyelid fissure height (EFH) are
indeed common preoperative findings and (II) that asymmetry in skin surplus and
EFH are significantly reduced after upper eyelid surgery (Chapter 5). A study of
Tsai et al. found significantly decreased ocular surface area (OSA) asymmetry after
double eyelid-plasty15, which is in line with our results of significantly reduced
asymmetry in EFH (which is correlated with OSA) after bipolar coagulation-assisted
orbital (BICO) septoblepharoplasty. Despite obvious differences between both
study populations (Asian versus Caucasian; double eyelid-plasty versus BICO
septoblepharoplasty; young versus old population), both studies corroborate the
beneficial role of upper blepharoplasty in cases of upper eyelid asymmetry. This
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knowledge helps to prevent the request for revision procedures as in cases when
asymmetry is only noticed postoperatively12. Plastic surgeons should always assess
asymmetry in the preoperative consultation and inform patients accordingly.
Perhaps the most common rule of thumb in postoperative care of upper
blepharoplasty patients is the advice to cool the eyelids, with the aim of reducing
pain and especially minimizing and reducing edema, erythema, and hematoma of the
eyelids. Our study demonstrates that cooling of eyelids for 15 to 20 minutes three
times a day in the first 48 hours after upper blepharoplasty does not reduce
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postoperative edema, erythema or hematoma of the eyelids and only has a
significant, yet clinically marginal effect on postoperative pain one day after surgery
(Chapter 6). Besides that, the majority of patients indicated that they had no
preference for cooling over noncooling. Therefore, the dogma of cooling after
upper eyelid surgery can be abandoned. Although our recommendation to stop
cooling cannot be generalized to every surgical procedure, our results are
consistent with other negative studies that addressed the efficacy of postoperative
cooling. For example, in gynecologic patients undergoing exploratory laparotomy,
cold ice pack application did not improve postoperative pain16, neither did cooling
with facial ice packs improve postoperative pain, facial swelling or trismus after
third molar surgery17. In addition, Jones et al. did not detect objective benefits of
cooling in terms of reducing ecchymosis or hematoma after superficial musculoaponeurotic system (SMAS)-based facelift surgery18 and a review of Adie et al. did
not support cooling after total knee arthroplasty to reduce blood loss, pain or
swelling.19
Another non-evidence based ritual is the topical use of arnica around the eyelids
after upper blepharoplasty in order to reduce postoperative pain, swelling and
bruising. We have shown that the use of topical arnica 10% after upper
blepharoplasty does not reduce postoperative ecchymosis, erythema, swelling, or
pain of the eyelids, nor does it increase patient satisfaction with postoperative
recovery or outcome (Chapter 7). These results corroborate findings from
previous negative studies on arnica. For instance, oral homeopathic arnica had no
effect on the extent and intensity of post-rhinoplasty ecchymosis20, the amount of
postoperative pain, bruising and swelling after elective hand surgery21, or on
hematoma and pain after varicose vein surgery22. Likewise, topical homeopathic
arnica D1 gel had no beneficial effect on the prevention or resolution of facial postlaser treatment bruises23 and oral homeopathic arnica did not affect the
development or resolution of ecchymosis after upper blepharoplasty24.
In practice, (plastic) surgeons are ritualistic in nature and it may take years or even
a generation of doctors before surgeons discontinue their advice to cool the
eyelids or to use arnica after upper blepharoplasty. Under the assumption that “it
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cannot hurt to try”, both surgeons and patients impose various measures to
improve postoperative recovery. In (cosmetic) facial surgery, most attempted
measures are directed to counteract the development of ecchymosis, swelling and
pain. Examples of these habits, beside cooling of the eyelids and the use of arnica,
include: avoidance of bending over, heavy lifting or straining and excessive smiling
or yawning11,14,25, sleeping with the head elevated14, wearing sunglasses to prevent
squinting, use of (antibiotic) ophthalmic ointment at the incision sites11,25-26 and
perioperative use of corticosteroids27.

It is remarkable that many of these

measures are highly popular and widespread despite the lack of supporting scientific
evidence. The question is: should we disadvise or even ban the measures that have
been shown to be ineffective? To answer these questions, the following aspects
should be taken into account. 1) Patients like to actively participate in their own
healing process and care. For a majority of patients, they feel more at rest when
they have had the impression that they could influence their own health. In 3.531
women, who had recently given birth, participation in care was a positive predictor
for perceived quality of care.28 In addition, patients with heart failure experienced a
high level of satisfaction with participation in care.29 II) The placebo effect. It is
generally accepted that (subjective) postoperative recovery and patient satisfaction
can be enhanced by the placebo effect.30-32 So also in the absence of a “true”
positive effect, it could be argued that a placebo effect is equally important and that
blepharoplasty surgeons could even benefit from applying these placebo-driven
measures. III) Health-related risks of the measure. Obviously, the principle reason
to ban an ineffective measure relates to the possibility of side effects. Not all the
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imposed practices are innocuous. For instance, cooling of the eyelids with ice
compresses can cause severe frostbite injury when used inappropriately.33 Another
example: topical application of arnica bears the risk of skin irritation, itching, and
allergic eczema.34 More seriously, ingestion of relevant doses of arnica-containing
products has induced gastroenteritis, tachycardia, muscular weakness, and even led
to death.35 IV) Propagating ineffective measures to patients, specifically when done
by academically trained individuals such as doctors and on systematic basis, may
lead to wrong perceptions about these measures in society. It may be very difficult
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to get rid of these once they have become a tradition. V) Cost-related risks for
patient and society. Even when an ineffective measure would be 100% risk-free, it
could still harm a patient’s wallet. On greater scale, the widespread implementation
of an ineffective measure as in-hospital cooling comes with an increased hospital
stay and cost. All these considerations should be taken into account when imposing
non-evidence based regimens to blepharoplasty patients. In my opinion, patients
should be free to decide themselves whether or not to undergo a certain
ineffective measure, as long as they are well informed of the scientifically
demonstrated ineffectiveness and about potential health-related risks associated
with application of the measure. In individual patients, this may allow for the
possibility of beneficial effects - irrespective of origin - on postoperative recovery
and patient satisfaction. However, I think that the society should not bear the costs
of these unsubstantiated or ineffective measures and these costs should therefore
be paid by the patient himself.

Future perspectives

With our investigations, compiled in this thesis, we have addressed some of the
prevailing uncertainties and ambiguities in upper blepharoplasty care. Naturally, the
search for improvements in surgical outcome and patient satisfaction continues.
Additional techniques of reducing pain upon injection of anesthetic solution in the
upper eyelid is likely subject of further research, as is the use of alternative wound
closure material and methods. In addition, the frequently imposed but
unsubstantiated measures like avoidance of bending over, heavy lifting or straining
and excessive smiling or yawning, sleeping with the head elevated and wearing
sunglasses to prevent squinting should be addressed in future investigations.
The surgical technique of blepharoplasty is evolving as well and studies should
demonstrate superiority over more traditional techniques. Up to now it is very
common to excise both skin and orbital fat in upper blepharoplasty surgery.
Because fat resection in the long term can result in a hollow orbit, treatment of the
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lax orbital septum in combination with skin reduction by BICO septoblepharoplasty
(also used in our studies) seems to be a more reasonable approach and has already
shown satisfying results.36 However, since also the fat around the eye in anatomical
defined areas seems to vanish in time, simultaneous fat grafting around the eye
combined with limited skin redundancy resection was presented as a new way of
performing an upper blepharoplasty: the so called “augmentation blepharoplasty”.3739

Complications that have been reported are “lump” formation, infection, allergic

reactions and embolization.39 Instead of grafting, fat repositioning is combined with
blepharoplasty by some authors, by which the nasal fat pad is translocated on a
pedicle to the central eyelid space as a filler or to prevent iatrogenic volume
depletion.38 The use of hyaluronic acid fillers are found to be good alternatives to
fat grafting to provide volume restoration in select patients, although the results
are temporary.40,41 Adverse reactions reported due to fillers are bruising,
overfilling, Tyndall effect (a bluish discoloration due to light scattering by particles
in a suspension) and embolization.41 Results of periorbital fat grafting/repositioning
and hyaluronic acid filling techniques are promising and studies addressing these
matters are eagerly awaited.
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SUMMARY & NEDERLANDSE SAMENVATTING (Dutch summary)

Summary

Upper blepharoplasty is one of the most commonly performed procedures by
(oculo)plastic surgeons and it is generally recognized as a relatively easy technical
procedure. However, seemingly minor aspects before, during and after surgery can
be identified that significantly contribute to surgical outcome and patient
satisfaction. With our investigations we have attempted to clarify some of the
prevailing uncertainties and ambiguities in upper blepharoplasty care, as outlined in
the introduction. Expansion of the knowledge of these aspects, followed by
incorporation in clinical practice of novel findings, may allow plastic surgeons to
further enhance the upper blepharoplasty outcome with concomitant low patient
discomfort and high patient satisfaction.
Most patients experience considerable pain during infiltration of the upper eyelid
skin with lidocaine with epinephrine to anesthetize the eyelid in upper
blepharoplasty. In chapter 2 we have demonstrated that lidocaine with
epinephrine is significantly less painful; causes significantly less postoperative edema,
erythema and hematoma; and provides better hemostasis during upper
blepharoplasty as compared to prilocaine with felypressin. Therefore, although
prilocaine with felypressin seemed a good alternative for anesthesia in upper
blepharoplasties, our results regarding pain, edema, erythema, hematoma and
bleeding are in favor of using lidocaine with epinephrine as the anesthetic agent of
first choice.
Inflammation associated with an upper blepharoplasty closure, including erythema,
swelling, and suture abscess formation, is a minor complication that is commonly

9

seen at the medial aspect of the blepharoplasty wound at the site of suture passing
through skin. We have clearly demonstrated in chapter 3 that the method of
starting the suture from within the wound rather than from outside the wound at
the medial side of the upper blepharoplasty was associated with a statistically
significant reduction in the incidence of medial wound inflammation and suture
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abscess formation at a 1-week follow-up. Based on our study, we recommend that
when closing the upper blepharoplasty wound with a subcuticular closure, the
suture be started from within the wound.
It is commonly assumed that the sensory disturbances in the upper eyelid skin, that
are regularly noticed by patients after upper blepharoplasty, will improve within
time. However, the precise occurrence, the nature and severity, and the duration
and degree of recovery had not been well documented. In chapter 4 we have
demonstrated that, after a period of decreased perception of touch, pressure and
pain in the central part and decreased perception of pressure and pain in the nasal
part, sensibility fully recovers in all parts of the upper eyelid skin. As such, this
information can now be used by (oculo)plastic surgeons to adequately inform
patients what to expect about upper eyelid sensibility after upper blepharoplasty.
Although there often exists some degree of asymmetry between either
dermatochalasis and/or eyebrow position before upper blepharoplasty, thus far, it
was uncertain if asymmetry persists, reduces, resolves, or even increases by upper
blepharoplasty. As demonstrated in chapter 5, a significant decrease in skin
surplus and eyebrow height, a significant increase in eyelid fissure height (EFH), and
a significant reduction in asymmetry in skin surplus and EFH were observed in
patients after BICO septo-blepharoplasty. 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.
Despite lack of scientific evidence, cooling of the eyelids after upper blepharoplasty
is often advised in order to reduce pain and minimize edema, erythema, and
hematoma of the eyelids. In chapter 6 we have demonstrated that cooling of the
eyelids after upper blepharoplasty does not reduce postoperative edema, erythema,
or hematoma of the eyelids and has a clinically marginal effect on postoperative
pain. And because the majority of patients indicate that they give no preference for
cooling over noncooling, the dogma of obligatory cooling after upper eyelid surgery
can be abandoned, and it can be left to the preference of the individual patient
whether or not to cool their eyelids after upper blepharoplasty.
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Similar to the habit of cooling, arnica has been suggested to reduce postoperative
edema and ecchymosis associated with cosmetic surgical procedures. Despite high
numbers of arnica use among upper blepharoplasty patients, evidence to support its
treatment effect is lacking. We have demonstrated in chapter 7 that the use of
topical arnica after upper blepharoplasty does not reduce postoperative
ecchymosis, erythema, swelling, or pain of the eyelids, nor does it increase patient
satisfaction with postoperative recovery and outcome. These findings should be
used in clinical practice by plastic surgeons to inform blepharoplasty patients about
the lack of evidence for a role of arnica in postoperative recovery.

9
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Nederlandse samenvatting (Dutch summary)

Bovenooglidcorrecties worden veelvuldig en veelal routinematig uitgevoerd door
zowel plastisch chirurgen als oogartsen. Alhoewel het technisch gezien misschien
een eenvoudige chirurgische procedure lijkt, kunnen er bij grondige preoperatieve
evaluatie of na de operatie zaken aan het licht komen, die het toch lastig(er) maken
om een goed eindresultaat te bereiken. Aangezien de techniek van de
bovenooglidcorrectie zich steeds meer ontwikkelt en kennis over mogelijke
consequenties nog altijd groeit, kunnen deze (soms kleine, maar wel belangrijke)
aspecten een verdere verbetering betekenen van deze “ogen”schijnlijk simpele
procedure.
Met ons onderzoek in dit proefschrift hebben we ten eerste geprobeerd om een
tweetal technische aspecten met betrekking tot bovenooglidcorrecties te
verbeteren, namelijk het gebruik van een alternatief verdovingsmiddel om de pijn
tijdens injectie te reduceren (hoofdstuk 2) en een gemodificeerde hechttechniek
om de vorming van hechtdraadabcessen te verminderen (hoofdstuk 3). Vervolgens
hebben we een tweetal (potentiële) consequenties van de procedure in kaart
gebracht, namelijk het gevoelsverlies in de huid van het bovenooglid (hoofdstuk 4)
en het eventueel optreden of veranderen van asymmetrie tussen de bovenoogleden
(hoofdstuk 5). Ten slotte hebben we onderzocht of er wetenschappelijke
onderbouwing is voor een tweetal “medische rituelen” verbonden met
bovenooglidcorrecties: het koelen van de oogleden na de ingreep (hoofdstuk 6) en
het gebruik van arnica (hoofdstuk 7) om pijn, zwelling en hematomen te
voorkomen of te verminderen.
Verdoven van de huid van het bovenooglid bij een bovenooglidcorrectie met een
mengsel van lidocaïne en adrenaline wordt door veel patiënten als vrij pijnlijk
ervaren. In hoofdstuk 2 hebben we laten zien dat het verdoven van
bovenoogleden met lidocaïne plus adrenaline significant minder pijnlijk is, significant
minder postoperatieve zwelling, roodheid en hematoomvorming geeft en voor
betere hemostase tijdens de operatie zorgt in vergelijking met prilocaïne plus
felypressine. Dus hoewel prilocaïne met felypressine in eerdere studies een goed
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alternatief verdovingsmiddel leek, zijn onze resultaten met betrekking tot pijn,
zwelling, roodheid, hematoomvorming en hemostase in het voordeel van onze
huidige standaard wat betreft verdovingsmiddel, te weten lidocaïne met adrenaline.
Roodheid, zwelling en abcesvorming aan de mediale zijde van de wond zijn
veelgeziene complicaties na een bovenooglidcorrectie. We hebben duidelijk
aangetoond in hoofdstuk 3 dat de manier waarop de hechting bij een
bovenooglidcorrectie wond begint (vanaf binnenin de wond versus vanaf buiten de
wond door de intacte huid heen), gepaard gaat met een statistisch significante
vermindering van het aantal ontstekingen en abcesvormingen na 1 week aan de
mediale zijde van de wond. Gezien deze resultaten adviseren wij om bij intracutaan
sluiten van de wond bij een bovenooglidcorrectie, de hechting vanaf binnenin de
wondrand te starten.
Het wordt veelal verondersteld dat de gevoelsstoornissen in de huid van het
bovenooglid, die regelmatig worden opgemerkt door patiënten na een
bovenooglidcorrectie, na enige tijd herstellen. Over het voorkomen, de aard, ernst,
duur en mate van herstel was echter weinig bekend. In hoofdstuk 4 hebben we
uiteengezet dat, na een periode van verminderde tast-, druk- en pijnzin in het
centrale deel en verminderde druk- en pijnzin in het nasale deel, het gevoel volledig
herstelt in alle delen van de huid van het bovenooglid na een bovenooglidcorrectie.
Met deze informatie kunnen we patiënten nu beter voorlichten over wat zij kunnen
verwachten van het gevoel in de huid van het bovenooglid na een
bovenooglidcorrectie.
Alhoewel er vaak, zonder dat de patiënt zich hiervan bewust is, enige asymmetrie
bestaat tussen beide oogleden en/of wenkbrauwen, was het onduidelijk of deze
asymmetrie persisteert, vermindert, verdwijnt of zelfs toeneemt na een
bovenooglidcorrectie. Zoals beschreven in hoofdstuk 5, vonden we bij patiënten

9

die een bovenooglidcorrectie hebben ondergaan een significante vermindering in
huidsurplus en wenkbrauwhoogte, een significante vergroting van de wijdte van de
lidspleet en een significante vermindering van asymmetrie in huidsurplus en wijdte
van de lidspleet. Asymmetrie, hoewel geen zeer veelvoorkomend preoperatief
probleem, verbetert dus na een bovenooglidcorrectie.
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Na een bovenooglidcorrectie wordt patiënten vaak aangeraden om de oogleden te
koelen om zodoende pijn te verminderen en zwelling, roodheid en hematomen van
de oogleden te minimaliseren. In hoofdstuk 6 hebben we aangetoond dat koelen
van de oogleden na een bovenooglidcorrectie postoperatieve zwelling, roodheid of
hematoomvorming van de oogleden niet vermindert en klinisch een marginaal
effect heeft op de postoperatieve pijnbeleving. Omdat daarnaast de minderheid van
de patiënten aangaf koelen prettiger te vinden dan niet-koelen, is er onvoldoende
(wetenschappelijke) onderbouwing om oogleden na een bovenooglidcorrectie als
vuistregel standaard te koelen, en zou de keuze om eventueel te koelen kunnen
worden overgelaten aan de voorkeur van de patiënt.
Terwijl het niet wetenschappelijk is bewezen, wordt er door vele patiënten na een
bovenooglidcorrectie arnica rond de oogleden aangebracht om pijn, zwelling en
blauwverkleuring te voorkomen of te verminderen. In hoofdstuk 7 hebben we
laten zien dat het optreden van hematomen, roodheid, zwelling of pijn na een
bovenooglidcorrectie niet wordt verminderd door het lokaal gebruiken van arnica
postoperatief en dat het de tevredenheid met het herstel en het eindresultaat
evenmin vergroot. Deze resultaten zouden in de klinische praktijk moeten worden
gebruikt om patiënten die een bovenooglidcorrectie ondergaan te informeren over
het gebrek aan bewijs voor een rol van arnica in postoperatief herstel.
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het volste vertrouwen in een goede afloop van mijn onderzoeken. Ook was jij
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degene die mij al tijdens mijn co-schappen in 2012 aanmoedigde om te solliciteren
naar een opleidingsplek. Met veel plezier heb ik ook van je privéleven deel mogen
uitmaken als oppas van jouw kinderen Lara, Merijn en Margit en kon ik leuke
discussies voeren met je man Christiaan.

Beste Marieke Dreise. Toen ik in 2012 met een onderzoeksvoorstel bij jou kwam,
wist ik (gelukkig) niet wat me allemaal nog boven het hoofd hing. Gelukkig hielp jij
mij met mijn eerste aanvraag bij de Medisch Ethische Toetsingscommissie en stond
me met raad en daad bij toen ik het zelfde proces bij de tweede en derde aanvraag
opnieuw moest doorlopen.

Beste Rosanne Lanting, Sophie Post, Dieuwke Broekstra, Anna Randag, Evert-Jan
ten Dam, Joep Willemsen, Sanne Molenkamp en Denise van Exsel. Als collegaonderzoekers begrijpen jullie als geen ander wat ik heb doorgemaakt in de aanloop
naar dit proefschrift toe. De frustraties bij statistische analyses, maar ook de
vreugde en blijdschap als een artikel werd geaccepteerd. Bedankt voor de
gezelligheid die we deelden op de onderzoekerskamer en het luisterend oor dat
jullie mij zo nodig boden.

Beste Michel, Eddy, Daphne, Marina, Stephanie, Tine, Suzan, Susanne, Alie, Aly,
Ellen, Sabine, Grietje, Simone, Sophie, Rose, Alinda, Lisa, Jessica, Manja, Annika en
Frans. Bedankt voor jullie inzet en betrokkenheid bij mijn onderzoeken. Zonder
jullie hulp waren mijn onderzoeken in de Bergman Clinics Heerenveen en Zwolle
niet mogelijk geweest.

Lieve Lisette Koens, mijn beste vriendinnetje. Wij kennen elkaar al vanaf de
middelbare school en in de jaren die volgden hebben we hoogtepunten (zoals het
cum laude afstuderen voor ons VWO én de studie geneeskunde), maar ook
dieptepunten (zoals mijn ziekte, operatie en herstel) meegemaakt. Jij bent er altijd
voor me!
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Lieve Joyce, Everhard, Nika, Luci & Roas. Joyce, in 2006 leerde ik jou kennen als
mijn hockeycoach van Dames 2 bij GHBS. In de jaren die volgden, ben je met
Everhard getrouwd en moeder geworden van drie heerlijke kinderen. Ik ben blij en
dankbaar dat ik van jullie geluk mag meegenieten en denk met plezier terug aan de
mooie vakanties samen op Vlieland.

Beste Eelco Draaisma, Joris Datema en Floris Haaijer. Vanaf het eerste jaar van
onze studie vormen jullie, samen met Lisette en mij (3e rij, Blauwe Zaal), al een
vaste vriendengroep. Inmiddels zijn we verspreid over meerdere ziekenhuizen in
het noorden van het land, maar nog altijd komen we iedere 2 à 3 maanden samen
voor een etentje in de Stad. Bedankt voor jullie vriendschap, die hopelijk tot in
lengte van dagen mag blijven bestaan.

Lieve Dames 6. Na 7 jaren bij Dames 2 te hebben gehockeyd, kwam ik in
september 2013 bij jullie in het team. Ik werd met open armen ontvangen. Jullie
waren geïnteresseerd in mijn onderzoek, maar boden ook (zowel op als buiten het
hockeyveld) de afleiding die ik nodig had om dit boekje tot een succes te maken.

Lieve papa, mama, Kristian, Marleen, Quinten en Gabriëlla. ‘Family is not an
important thing, family is everything’ (Michael J. Fox). Als het even tegenzat met
mijn onderzoek, dan stonden jullie altijd voor me klaar. Voor wat afleiding of juist
voor een goed gesprek. Ik ben gezegend met jullie onvoorwaardelijke liefde en ik
hoop dat ik jullie nog lang om mij heen mag hebben.

Kristian Pool en Lisette Koens, mijn paranimfen. Hartelijk dank voor jullie speciale
bijdrage aan deze erg bijzondere dag in mijn leven.
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