
Khat also contains several phytochemicals such as flavonoids, 
steroids, triterpenoids, monoterpenes, and volatile aromatic 
compounds, as well as other miscellaneous compounds, such 
as vitamins and amino acids [4]. It is known as a folk remedy 
with anti-inflammatory activity, and used topically to reduce 
tissue edema. 

Upper eyelid blepharoplasty, with or without ptosis surgery, 
is one of the most common plastic surgeries performed world-
wide, with a yearly estimated rate of far beyond 1 million pro-
cedures [6]. It is considered to be safe and to have a low rate of 
complications, although when complications do occur, postop-
erative hemorrhage and edema may necessitate home stay and 
prevent patients from returning to work for at least 1 week [7-9]. 
The purpose of this preliminary study was to evaluate the effect 
of topical khat administered after eyelid surgery on postopera-
tive healing as assessed by ecchymosis and edema.

This single-institution, prospective comparative study included 
24 consecutive adult patients who underwent both upper eyelid 
blepharoplasty and ptosis surgery by a single surgeon (GJBS). 
Following the surgery, patients were instructed to apply frozen 
khat leaves on one eyelid and frozen peas on the other eyelid. 
Clinical photographs were assessed and graded by three observ-
ers who were unaware of which eye received which treatment 
(DLP, SS, GJBS) for ecchymosis and eyelid edema. The study 
was approved by the local institutional review board of the She-
ba Medical Center. It was conducted in accordance with the 
Declaration of Helsinki. Written informed consent was obtained 
from all participants before undergoing surgery.

Prior to their application in this study, the active agents of the 
khat leaves were analyzed by the Volcanic Center of the Israeli 
Agricultural Research Organization. Khat leaves were sepa-
rated from the stem and submitted to extraction and derivat-
ization. Determination of the active agents was carried out by 
means of a gas chromatographic mass spectrometry (GCMS) 

Khat (Catha edulis,  in Arabic) is a flowering plant na-
tive to the Horn of Africa and the Arabian Peninsula [1]. It 

is a natural psychoactive substance, and its leaves are chewed 
for their stimulant effect [2,3]. The main active compound 
responsible for this action is the alkaloid cathinone, an am-
phetamine-like stimulant, and cathine, a mild stimulant [4,5]. 



analysis by an Agilent GCMS (7890B with an automatic sam-
pler model Agilent 80) including an agilent (HP-5MS 5% 
PhenylMethylSilox) capillary column. The GCMS conditions 
were 60°–300° column oven temperature at a rate of 5 degrees 
per minute and a 240° injector with a separation ratio of 1:10. 
Compound identification was provided by means of an NIST 
14 mass spectral library.

Patient demographics and complete data on their ophthalmic 
and oculoplastic examinations were collected and analyzed. 

Standard upper eyelid blepharoplasties and/or Müller’s mus-
cle-conjunctival resection blepharoptosis repair were performed 
under local anesthesia. The patients were randomly assigned to 
48 hours of cold dressing consisting of frozen khat leaves on 
one side and frozen peas (common practice) on the other. Each 
dressing was prepared by wrapping 15 grams of khat leaves/
frozen peas in standard wet 4” by 4” gauze [Figure 1]. Topical 
antibiotic ointment and cold compresses containing frozen khat 
leaves on one side and frozen peas on the other were applied to 
the surgical site after surgery, in accordance with the pre-planned 
lateralization. The patients were discharged on the same day and 
instructed to apply cold compresses over the surgical site for 10 
minutes 8 times daily for the first 48 waking hours and topical 
antibiotic ointment once daily. The surgical sutures were removed 
at 1 week postoperatively. Only patients who adhered to the study 
protocol were included. Photographs of each patient were taken 
before surgery and on postoperative days (PODs) 1, 3, and 7. The 
photographs on POD1 and POD3 were taken by the patients on 
their mobile devices, while those at the time of suture removal 
(POD7) were taken by the investigators. 

The degree of ecchymosis and edema as displayed on the 
postoperative photographs was evaluated independently by 
three blinded observers (DP, SS, and GJBS). Ecchymosis and 
eyelid edema were graded on a scale from 0 to 5, with 1 point 
given for each of the following being affected: up to one-half 
of the upper eyelid area, more than one-half of the upper eyelid 
area, the lower eyelid, and outside the eyelid area (e.g., cheek), 
and 1 point for the eye in which ecchymosis/edema was general-
ly greater than the other eye. A lower score indicated less tissue 
involvement. All of the points were summed for each eye and 
then averaged to reach a final score for that eye.

The trial registration identification number is ClinicalTrials.
gov PRSNCT03917641

The paired samples  test was used to calculate the difference 
in numeric variables (degree of postoperative ecchymosis and 
edema graded by the 3 observers) between the khat vs. the 
peas sides. Inter-observer agreement was calculated by reli-

ability analysis. The statistical analysis was performed using 
Microsoft Excel™ 2019 Version 16.23 for Mac (Microsoft® 
Corporation, Redmond, WA) and IBM Statistical Package for 
the Social Sciences statistics software, version 25 (SPSS, IBM 
Corp, Armonk, NY, USA).



Chemical analysis of khat confirmed the presence of cathinone 
and cathine as well as flavonoids and phenolic compounds, 
which contain anti-inflammatory and anti-oxidative properties. 
Twenty-nine patients were recruited. Five were not included in 
final analysis due to poor compliance with the dressing regimen 
and/or failure to take self-photos and send them to the treating 
physician as requested.

Twenty-four patients participated (17 females [71%], mean 
age 67 ± 7 years, range 49–77 years). Twenty-three patients un-
derwent upper eyelid blepharoplasty, and three underwent pos-
terior approach ptosis surgery in both eyes (one without skin 
removal). Khat leaves were randomly applied on the right eye in 
11 patients and on the left side in 13. Demographics of the study 
population are summarized in Table 1. 

There was a positive agreement among all three blinded ob-
servers in the grades of ecchymosis and edema at all time points 
(  < 0.05), except for postoperative day 1 when the average was 
95%C.I 0.41–0.84 (  = 0.06) for ecchymosis on the left side
[Figure 2]. Khat was associated with less postoperative ec-
chymosis at each time point (PODs 1, 3, and 7). Stratification 
according to sex revealed that the females showed a statistical 
trend toward less postoperative ecchymosis at POD 7 ( = 0.07, 
paired samples  test) [Figure 3]. Similar degrees of ecchymoses 
and eyelid edema between the two sides were observed when the 



use of anti-platelets (six patients) and the use of anti-coagulation 
medications (four patients) were stopped preoperatively as re-
quired. Interestingly, the two patients in the khat group who had 
used novel oral anticoagulants preoperatively had significantly 
higher degrees of ecchymosis at each time point ( < 0.001, 
= 0.008, and = 0.009), but this finding was not the case in the 
frozen peas group. No complications were associated with the 
use of frozen khat leaves, and all surgeries had an uneventful 
postoperative course. 

To the best of our knowledge, this preliminary study is the first 
to assess the effect of topical administration of khat leaves on 
wound healing after upper blepharoplasty or ptosis surgery. The 
results of this prospective study demonstrated that the applica-
tion of frozen khat was associated with less tissue ecchymosis 
compared to the customary application of frozen peas and that 
the effect was more pronounced in females; however, these re-
sults were not statistically significant even following sub-popu-
lation analysis. Eyelid edema was lower on the khat side only at 
POD 7 (non-significant statistical trend). Chemical analysis of 
khat confirmed the presence of cathinone and cathine, as well as 
flavonoids and phenolic compounds, which have anti-inflam-
matory and anti-oxidative properties. 

Wound healing has been a focus of medicine since ancient 
times, and the scientific literature on this matter is vast [10-14]. 
Given that periocular surgery, including blepharoplasty, is one 
of the most common plastic surgeries performed worldwide 
[6], numerous preparations, ointments, drugs, and devices have 
been developed and applied to improve postoperative care and 
expedite healing. This constantly evolving billion dollar indus-
try produces both natural and artificial-based products [15,16], 
and although their effectiveness has been examined in numerous 
studies, unanimous agreement is rare. Interest in the efficacy 
of traditional remedies has been revived along with the global 
trend towards the consumption of more natural, organic prod-
ucts in various settings.

Natural compounds have been used in skin wound care since 
ancient times among Egyptians, Greeks, Romans, and others 
due to their therapeutic activities, including anti-inflammato-
ry, antimicrobial, and cell-stimulating properties [17,18]. Ex-
amples include aloe vera, 

and 
 (rosemary) [17]. Traditional therapies 

based on natural origin compounds remain popular among pa-
tients for the treatment of skin lesions, with herbal-derived com-
pounds being the most commonly [17].

Several studies have examined the impact of such tradition-
al therapies in the periocular area. In a prospective study that 



examined the effect of manuka honey on wound healing in 55 
upper blepharoplasty patients, Malhotra and colleagues [18] 
demonstrated that honey may provide subjective benefits in 
the early postoperative period, although the final scar appear-
ance was not affected. A Cochrane review found that it was 
difficult to draw overall conclusions regarding the effects of 
honey as a topical treatment for wounds, although it appeared 
to heal partial thickness burns more quickly than conventional 
treatments [19]. 

The mountain herb Arnica has been used for centuries to 
reduce inflammation and pain, and it has gained popularity as 
a preventive measure to reduce swelling and ecchymosis as-
sociated with sprains, bruises, and wounds [20]. However, a 
large prospective study of 136 upper blepharoplasty patients 
found no significant difference between arnica and placebo 
in early and late postoperative periorbital appearance [21]. 
Nevertheless, a retrospective review concluded that the com-
bination of topical Arnica and  
may be effective in reducing postoperative ecchymosis and 
edema [22]. When impregnated in gauze for hemostasis in 
eyelid surgery, the mineral kaolin was shown to have only 
limited benefit on wound healing, although it did improve 
ecchymosis in the early postoperative period as judged by 
physicians [23].

The possible improved wound healing with the use of khat 
leaves in the current study is most likely attributed to its active 
ingredients: cathinone and cathine, which cause vasoconstric-
tion and lipolysis, and to the anti-inflammatory and anti-ox-
idative flavonoids and phenolic compounds. The more pro-
nounced trend observed in females may be attributed in part 
to their thinner skin compared to males [24], but future studies 
on larger cohorts are warranted to investigate this observation 
in greater depth. 

The major limitation to our study is the small sample size, 
which precludes firm conclusions, although the effects of khat 
leaves on wound healing is encouraging.

An aesthetically acceptable result and early resolution of the 
acute inflammatory response is highly desirable as soon as 
possible following functional or cosmetic procedures. A return 
to normal social and work-related activities is often closely 
linked to resolution of periocular ecchymoses and edema. We 
demonstrated non-statistically significant beneficial effects of 
topical khat leaves on the aesthetic outcome and healing of the 
incisions from upper eyelid blepharoplasty and ptosis surgery. 
These preliminary findings should stimulate additional studies 
on biochemical or cellular levels to determine potential uses for 
khat in postoperative care.


