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 introduction

facial purpura, a transient adverse effect of some pulsed 
dye laser (PDL) therapy sessions as well as other cos-
metic procedures, is often a barrier to patient acceptance 

and satisfaction with results. A post-procedural product that re-
duces the time to resolve purpura would benefit aesthetic phy-
sicians and their patients.

It is widely believed that topical vitamin K accelerates the clear-
ing of purpura, but the mechanism of action remains unknown. 
With its origins from one of several naphthoquinone derivatives, 
vitamin K compounds are thought to be sensitive to ultraviolet 
light and soluble in fats. On a systemic level, vitamin K serves as 
a cofactor in the biosynthesis of clotting factors II, VII, IX and X. 
However, since these coagulation factors are synthesized in the 
liver, vitamin K given topically is unlikely to affect the systemic 
levels of vitamin K and the clotting cascade.1,2 

The efficacy and safety of topical vitamin K in the resolution of 
post-procedural purpura has been evaluated in several stud-
ies.1–3 Elson3 showed that twice-daily use of vitamin K cream 
(1%) reduced the time for actinic purpura and bruising to heal 
compared to control cream in 12 patients who presented with 
purpura on the hands and arms. Elson also demonstrated re-

duced time to resolution of purpura in bruising created by inject-
ing autologous whole blood subcutaneously and intradermally 
into both forearms of six volunteers. Finally, Elson showed im-
proved or resolved trauma or surgery-induced purpura in four 
patients. Lou and colleagues,2 in their 20-patient study, showed 
that a combination of vitamin K (1%) and retinol in acrylates co-
polymer cream accelerated the resolution of purpura induced by 
PDL treatment (585 nm, 450 ns pulse duration, 7 mm spot size) 
compared to no treatment. Shah et al.1 reported that although 
pretreatment with vitamin K cream did not prevent bruising after 
PDL treatment, posttreatment use of the same cream reduced 
the severity of bruising in the treated areas. 

The active metabolite of vitamin K is vitamin K oxide.4,5 A pre-
liminary study appears to suggest that cosmetic creams with 
vitamin K oxide are more active for dermal indications than are 
non-oxide vitamin K creams.5,6 Compared to vitamin K, vitamin 
K oxide is more heat stable, less sensitive to UV light and less 
allergenic.5  The oxide’s greater stability is attributed to the ad-
dition of oxygen to the unstable double bond in the naphtho-
quinone ring (Figure 1). 

Although the effects of topical vitamin K have been evaluated,1–3 
well-controlled studies of the effects of topical vitamin K oxide 
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evaluated the efficacy and safety of a topical gel containing vitamin K oxide in the resolution of laser induced purpura. 
Methods: In this randomized, double-blinded, placebo-controlled split-face study, 20 subjects with bilateral facial telangiectasia were 
treated with a pulsed dye laser (PDL) device at purpuric settings. The test articles, a gel containing vitamin K oxide and placebo (ve-
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9 ± 1 days. Improvement in both focal and general field purpura on each side of the face was assessed by the investigator using 
photographs. A scale of -100% (worsening) to 100% (improving) was used to rate photos against a baseline photograph obtained 
15–30 minutes after treatment with the PDL device.
Results: Resolution of the field of purpura was consistently greater with the vitamin K oxide gel after the second day of treatment. 
The greatest difference between the vitamin K oxide gel and placebo scores occurred on the fourth day after treatment. Although dif-
ferences in active versus placebo scores did not reach statistical significance during the nine-day study period, a trend toward faster 
resolution of purpura with the active product was seen. Treatment-related adverse effects were not observed in any subject.
Conclusion: Vitamin K oxide gel appears to hasten the resolution of pulsed dye laser-induced purpura in subjects being treated for 
bilateral facial telangiectasia, and may well be useful in accelerating resolution of facial bruising from other cosmetic procedures such 
as fillers used for soft-tissue augmentation as well as other types of cutaneous surgical procedures. 
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pulsed dye laser. Only the PDL (585 nm) wavelength of the Cyn-
ergy laser (Cynosure, Inc. Westford, MA) was used in this study. 
Treatment parameters were arrived at based on the experience 
of the authors, and in consultation with other laser physicians 
to determine appropriate settings to try to ensure purpura. 
The subject’s telangiectasia were treated with a fluence of 
7–7.5 J/cm2, a spot size of 10 mm, and a 2 ms pulse duration. 
Subjects received an equal number of pulses to each side of 
the face. These treatment parameters were carefully selected in 
order to produce approximately the same amount of purpura 
on each side of the face. 

Test articles (active product versus vehicle gel without vitamin 
k oxide) were randomized to a side of the subject’s face by the 
following procedure. Before laser treatment each subject was 
given two containers (A and B), one with active product and the 
other without active product. Both gel preparations contained 
vitamin C, as well as vitamin E, and were encapsulated in pro-
prietary nanosomes of lecithin. 

Although vitamin C (as ascorbyl palmitate) and vitamin E (as 
tocopherol and tocopheryl acetate) are included in the nano-
somes, they are not an actual constituent of them. Nanosomoes 
do not stabilize vitamin K oxide because this oxide, unlike the 
vitamin, is inherently stable. 

Neither the investigator nor the subject knew the content of 
each container. Subjects were randomly assigned to receive 
treatment on one side of the face with the gel in container A, 
and on the other side with the gel in container B. Fifteen to 30 
minutes after the laser session, vitamin K oxide gel (2%, Auri-
derm Post-Op Gel, Biopelle, Inc., Ferndale, MI) was applied to 
one side of the face and placebo (gel lacking vitamin K oxide) 
to the other side. Subjects were then instructed to apply the 
test articles twice a day for the next 9 (± 1) days unless purpura 
resolved earlier.

Purpura and adverse effects were evaluated two, four, six and 
nine days after PDL treatment. Initial severity of purpura (focal 
and field) on each side of the face was classified as none, mild, 
moderate, severe or very severe. Photographs of each treated 
area were obtained at each visit with the OMNIA Imaging Sys-
tem (Canfield Scientific, Inc., Fairfield, NJ) and used as a basis 
for assessing resolution of purpura at each posttreatment visit. 
Care was taken to ensure consistency in lighting, subject po-
sitioning, camera settings and background. Subjects wore no 
make-up or jewelry for the photographs. Improvement in both 
focal and field purpura on each side of the face was estimated 
using a scale of -100–100% when compared to a photograph 
obtained 15–30 minutes after laser irradiation. (Negative per-
centages indicated worsening.) Data were analyzed by descrip-
tive statistics. Non-parametric statistics were used when data 
were not normally distributed. 

are lacking. With this in mind, the authors evaluated the effects 
of a topical gel containing vitamin K oxide versus placebo (gel 
without vitamin K oxide) in the resolution of laser-induced pur-
pura from the treatment of facial telangiectasias. 

 MatErialS & MEthodS
Twenty subjects with bilateral facial telangiectasia were en-
rolled in this randomized, double-blinded, placebo-controlled 
study. Eligible subjects (1) were at least 18 years of age, (2) did 
not apply topical medications to the face for two weeks before 
the study began, (3) agreed to apply test articles as instructed 
and limit use of other topical medications to sunscreen and 
moisturizer during the study period, and (4) provided written 
informed consent. Exclusion criteria included pregnancy; lac-
tation; use of isotretinoin or anticoagulant therapy other than 
aspirin; use of investigational drugs or devices within 30 days 
before study began; and the presence of one or more condi-
tions which, in the opinion of the investigator, made the subject 
unsuitable for participation. 

For each subject enrolled in the study, the areas on both sides 
of the face with facial telangiectasia were treated once with the 

FIGURE 1. Chemical structures of vitamin K and vitamin K oxide.

TABlE 1.

Resolution of Field Purpura After Treatment With a Pulsed Dye 
Laser

Median (IQR) Score (%) Day After Treatment
2 4 6 9

Active -20.0 

(21.7)

15.0 

(55.8)

75.0 

(40.0)

100.0 

(10.0)

Placebo -20.0 

(30.0)

-10.0 

(51.7)

65.0 

(35.8)

90.0 

(10.0)

Mean (SD) Diff* -3.1 

(14.5)

15.0 

(38.1)

5.0 

(36.3)

—

*Active – Placebo Score
IQR = interquartile range; the interval between the values at the 75th and 
25th percentiles, or the middle 50% of data points; a measure of dispersion. 
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pupura and one subject missed a visited, therefore all four were 
excluded from the analysis. Analysis was limited to field data 
since it was more consistent and less affected by the side-to-side 
variation of the treatment than focal data. Data are tabulated in 
Table 1 and presented graphically in Figures 2 and 3. 

Resolution is consistently greater with the active product after 
the second day of treatment (Figure 1). The difference in paired 
data did not reach statistical significance (P=0.3716) by the Wil-
coxon signed rank test. The greatest difference between active 
and placebo scores occurred on the fourth day after treatment 
(Figure 2). The reduced differential in improvement rate on days 
6 and 9 may be due to the natural resolution processes of post-
procedural bruising, and does not indicate that the active prod-
uct is less effective over time. Treatment-related adverse effects 
were not observed in any subject. Clinical examples are shown 
in Figures 4 and 5. 

 diScuSSion
The results of this study suggest that the vitamin K oxide gel 
resolves PDL-induced purpura earlier than the non-vitamin K 
oxide gel preparation. Although differences in active versus 
placebo scores did not reach statistical significance during the 
nine-day study period (Figure 2), a trend toward faster resolu-
tion of purpura with the active product is clearly evident, with 
the most rapid increase occurring approximately four days af-
ter treatment (Figure 3). The absence of statistical significance 
is attributed to not only the small sample size but also the 
seemingly unavoidable inherent side-to-side variation in laser-
induced purpura. 

The present study was stimulated by the encouraging results of 
Karavani,5 who conducted a single-blinded, 10-patient study of 
bruising after blepharoplasty. The author applied a gel containing 
vitamin K to one eye’s under area and a gel containing vitamin K 
oxide to the other eye’s under area twice daily for four days. On 
day 6, the side treated with the vitamin K showed more bruising 
than did the side treated with vitamin K oxide, suggesting that 
bruising is resolved faster with vitamin K oxide than with vitamin 
K. Both gel preparations were encapsulated in proprietary nano-
somes that contain lecithin to enhance penetration into skin. 

The study design considered a previous topical study laser-
induced bruising evaluating topical arnica gel in a randomized, 
double-blinded, placebo-controlled, 19-patient trial where prod-
uct was applied six times daily and no difference versus vehicle 
was demonstrated in resolution of laser-induced bruises.7 

Vitamin K oxide (epoxide) was first isolated from liver tissue 
by Matschiner and colleagues8 and was reported to have the 
same biological activity as vitamin K. Sadowski and Suttie9 sug-
gested that interconversion between vitamin K and vitamin K 
oxide may be related to the physiological actions of vitamin K. 

FIGURE 2. Median improvement in field purpura (n=16) after a single 
treatment with a pulsed dye laser. Four patients with either incom-
plete data or insignificant bruising were not included.
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FIGURE 3. Mean difference (active versus placebo) in field purpura 
score (n=16) after a single treatment with a pulsed dye laser. Four 
patients with either incomplete data or insignificant bruising were 
not included.

 rESultS
All subjects completed the study. Only subjects with discernable 
purpura and complete data for all evaluation visits (n=16) were 
included in the analysis. Three subjects failed to show discernible 
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Vitamin K oxide is generated from vitamin K and oxygen during 
carboxylation of glutamates in blood coagulation proteins. The 
resulting γ-carboxyglutamic acid binds Ca++, which is neces-
sary for vitamin K-dependent coagulation factors to function.10 

The results of the present study are similar to those obtained 
by Shah and colleagues1 in their study of the ability of topical 
vitamin K to resolve PDL-induced bruises in 22 patients with 
bilateral facial telangiectasias. Although improvement in bruis-
ing (as shown by changes in the mean visual analogue scores) 

was significantly greater on the vitamin K-side of the face than 
on the placebo-treated side, the differences were small during 
the 10 days after laser treatment. The authors stated, however, 
that even small differences in reduced severity of bruising are 
clinically very relevant to patients. 

In addition to vitamin K oxide, the gel vehicle used in the pres-
ent study contains vitamin C and vitamin E. The rationale for 
including these strong reducing agents can be understood by 
first considering that hemosiderin, which stores iron as the fer-
ric ion (Fe+++),11,12 is deposited in the skin as a result of local de-
struction of red blood cells. Since iron must be in ferrous state 
(Fe++) to be absorbed by intestinal mucosal cells and vitamins C 
and E have been shown to reduce ferric ion to ferrous ion,13–15 it 
is reasonable to assume that conversion of ferric ion in hemo-
siderin to its ferrous form will facilitate absorption of iron by 
adjacent tissue cells, promote the breakdown and absorption of 
hemosiderin, hasten clearing of the bruise, and prevent the for-
mation of additional hemosiderin. This is supported by studies 
showing that vitamin C is associated with the release of stor-
age iron and reduction in the amount of hemosiderin in animal 
spleens,16 and that vitamin C acts synergistically with tocopher-
ols (vitamin E).17 Since vitamins C and E have both been shown 
to reduce ferric ion to ferrous ion,13–15 their presence in the gel 
along with vitamin K oxide should accelerate the breakdown of 
hemosiderin and clearing of the bruise. 

Limitations of the present study are variations in the degree 
of facial telangiectasias in the study subjects, as well as the 
uncertainty in ensuring subject compliance in applying the 
creams according to instructions. The application of twice daily 
was used as that is the dosing recommended by the distributor 
based on the Karavani study,5 but Alonzo and colleagues7 used 
six times per day (a dosing schedule the authors also use in 
private practice). The authors recommend that additional stud-
ies should utilize this type of more frequent application as the 
dosing regimen.

Furthermore, while the study aimed to determine the activity 
of vitamin K oxide, it did not evaluate the results obtainable by 
using active product gel versus an inert gel because vitamins C 
and E were present in the placebo. To the authors’ knowledge, 
no studies have been performed with any vitamin K oxide gel 
formulation other than the active formulation used in the pres-
ent study. The fact that the placebo gel still contained vitamin 
C and E was not realized until the study had begun, and these 
ingredients may indeed have led to some efficacy on the bruis-
ing. The fact that placebo was not actually inert clearly may 
have confounded the study to appear that the vitamin K oxide 
cream had less efficacy versus the non-vitamin K oxide cream.

In summary, potential confounding issues of the present study 
include the presence of vitamins C and E, the variables associ-

FIGURE 4. The left photograph shows a 47-year-old male subject two 
days after a single treatment with the pulsed dye laser. Field purpura 
was rated severe on both sides of the face. The right photograph 
shows the same patient six days after treatment. Purpura on the 
patient’s left side (active product) is more improved than on the right 
side (placebo). 

FIGURE 5. The left photograph shows a 78-year-old female subject 
15–30 minutes after a single treatment with the pulsed dye laser. 
Field purpura was rated moderate on both sides of the face. The right 
photograph shows the same patient six days after treatment. Purpura 
on the patient’s right side (active product) is more improved than on 
the left side (placebo).
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ated with the subjects, and the laser settings. It is not possible 
to state the magnitude of the effect of each separately on the 
study results. 

Since the completion of this study the authors have used the 
vitamin K oxide gel formulation in patients treated with purpu-
ric setting of PDL as well as post-soft tissue augmentation of 
the face with fillers. The efficacy of the product appears to be 
superior to the 15% maximum observed in this study. 

 concluSion
Vitamin K oxide gel appears to hasten resolution of laser-
induced purpura in subjects with bilateral facial telangiectasia. 
The product is useful in accelerating resolution of facial bruis-
ing from cosmetic procedures. The absence of statistical sig-
nificance in this study is attributed to the small sample size, 
the inherent side-to-side variation in laser-induced purpura 
and that the placebo gel was not truly inert for bruising. The 
encouraging trend of efficacy justifies additional studies with 
more patients, a method to produce more consistent bruising, 
a six times per day instead of b.i.d dose, and use of a placebo 
that lacks nanosomes of active ingredients (vitamin C, vitamin 
E and others). 
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