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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. 

 

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 

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 

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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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 
VAS score 

1st eyelid 

VAS score 

2nd eyelid 

Anesthetic 

1st eyelid 

Anesthetic  

2nd eyelid 

1 54 Female 4 3* Prilocaine Lidocaine 

2 70 Female 1 1 Prilocaine Lidocaine 

3 64 Female 4 6 Lidocaine Prilocaine 

4 61 Male 2 5 Lidocaine Prilocaine 

5 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 



Chapter 2 

 26 

2 

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 

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 

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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