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Aims Cesarean section is one of the most common surgeries worldwide. Pain management and 
the acceleration of cesarean wound healing are important and necessary for the mother, baby, 
and breastfeeding. Herbal medicines with anti-inflammatory and antibacterial effects have 
been used in wound management and care in traditional medicine. This systematic review 
assessed the efficacy of herbal products used in clinical trials for cesarean wound healing.
Information & Methods In this systematic review, keywords, including “cesarean section,” 
“wound healing,” “herbal medicine,” “complementary medicine,” and “alternative care” were 
searched in PubMed, Scopus, Web of Science, Cochrane Library, and ProQuest databases. The 
Persian equivalents of these terms were searched in the SID and Magiran databases. The search 
was conducted with no time limit until April 2024. Studies published in Persian and English 
that investigated herbal products for the healing of cesarean section wounds were included 
in this study. The quality assessment of the articles was conducted using the CONSORT 2018 
checklist. Data analysis was performed qualitatively and reported.
Findings Among 471 articles, eight articles assessing seven plants were investigated. Most of 
the studied plants improved cesarean wound healing. The results of two studies on the effect of 
turmeric on cesarean wound healing were consistent.
Conclusion The medicinal products prepared in all the studies are effective in cesarean wound 
treatment. 
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Introduction 
Despite the global emphasis on promoting 
physiological delivery, cesarean section remains one 
of the most common surgeries worldwide [1]. The 
prevalence of cesarean sections varies among 
different countries, ranging from 20% in France to 
60% in some regions of Latin America [2]. The 
prevalence of cesarean sections is also high in Iran. 
According to the World Health Organization, the rate 
of cesarean sections in Iran in 2018 was 45.85% [3]. 
With the increase in the cesarean section rate, its side 
effects, such as hematoma, infection of the surgical 
site, wound dehiscence, and pain, also increase [4].  
Complications resulting from cesarean wounds can 
occur in 2.5% to 34% of cesarean cases. One of the 
most significant complications of cesarean wounds is 
improper repair, which can lead to wound infection 
[5]. Wound infection, hematoma, and wound 
dehiscence are among the most common 
complications of cesarean section, leading to the 
mother’s re-hospitalization and frequent visits to the 
doctor, which can impose an economic burden on 
both the family and society [6]. Pain caused by the 
cesarean section wound can weaken the immune 
system, increase oxygen consumption by the 
myocardium, and lead to hypoglycemia, which causes 
delays in wound healing, as well as disturbances in 
bowel movements and decreased respiratory 
function [7]. In addition to the recovery period after 
surgery, women who undergo cesarean sections are 
also experiencing the postpartum period. In other 
words, in addition to managing the complications and 
inconveniences related to the cesarean section, they 
must also be able to breastfeed and care for their 
babies, thereby requiring additional support [8]. 
However, the scar and pain caused by cesarean 
section can interfere with the mother’s proper 
positioning for breastfeeding [9]. Therefore, pain 
management and the acceleration of wound healing 
after cesarean section are critical components of 
mother and baby care protocols and breastfeeding 
[10]. Wound healing involves coordinated repair 
responses that begin after surgery or trauma and lead 
to tissue regeneration. These responses are closely 
related to pre-operative and post-operative 
treatments, as well as trauma management. The 
healing process for all wounds occurs gradually and 
includes three stages: the inflammatory phase, the 
proliferation phase, and the maturation phase [11]. For 
the management of surgical wounds, including 
cesarean sections, there is a need for a 
comprehensive program aimed at care, proper 
wound repair in the shortest time possible, 
prevention of complications such as infection, wound 
dehiscence, improper scar formation, pain reduction, 
and facilitating the individual’s return to normal life 
[12]. Despite numerous investigations, no standard 
method has been established for the management of 
surgical wounds. However, some medications, 

including non-steroidal anti-inflammatory drugs 
(NSAIDs) and narcotic analgesics, are used to manage 
pain and accelerate the healing of cesarean wounds. 
These medications are associated with side effects, 
such as nausea, respiratory discomfort, 
gastrointestinal bleeding, and itching [10]. In addition 
to being costly, many drugs available for wound 
management can cause issues such as allergies and 
drug resistance [13].  
Due to the limited success of existing treatment 
methods, researchers are increasingly inclined to 
explore complementary medicine [14]. Consequently, 
the use of complementary medicine, including herbal 
therapy, is on the rise for managing pain and 
accelerating the healing of cesarean section wounds 
[15]. Traditional healers have been recommending the 
local use of certain plants to heal wounds caused by 
injuries and burns to their patients for many years. In 
general, medicinal plants for wound healing are cost-
effective, affordable, and safe [13]. On the other hand, 
given the special considerations regarding 
breastfeeding, studies have reported that mothers 
are reluctant to use chemical drugs during this period 
due to concerns about the drugs being secreted in 
breast milk and their potential effects on the baby. 
Therefore, the use of medicinal plants during this 
time is more favorable among mothers [16].  
The World Health Organization also reported that 
80% of the world’s population uses medicinal plants 
as part of their treatment during breastfeeding [17]. 
Overall, herbal medicines with anti-inflammatory 
and antibacterial effects are promising candidates for 
wound healing [18]. The anti-inflammatory, 
antibacterial, and antioxidant properties of plants 
can create an environment free of bacteria and germs, 
as well as provide a balanced environment in terms 
of inflammatory and anti-inflammatory factors, 
which can be effective in accelerating the wound 
healing process [19, 20]. Some plants, such as flax 
(Linum usitatissimum) [21], grape seed [18], Aloe vera 
[22], calendula (Calendula officinalis) [23], Hypericum 
perforatum [24], turmeric (Curcuma longa) [25, 26], and 
olive (Olea europaea), are effective in cesarean 
wound healing [14]. However, the results remain 
limited and non-clinical. Considering that traditional 
medicine has long been used in Iran and that there is 
an increasing demand for medicinal plants, and given 
that no study has assessed the effects of medicinal 
plants on wound healing, especially cesarean section 
wounds, in Iran, the present study aimed to 
systematically review the effectiveness of herbal 
products examined in clinical trials for the healing of 
cesarean section wounds. The results can be applied 
in clinical settings. 

Information and Methods 
This review study was conducted based on the 
Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) statement. 
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Search strategy 
Clinical trials examining the effectiveness of herbal 
compounds in the treatment and acceleration of 
cesarean wound healing were searched in both 
English and Persian databases, including PubMed, 
Cochrane Library, Web of Science, Scopus, Magiran, 
SID, and Iranmedex, with no time limit until April 
2024. Keywords, including “cesarean section,” 
“wound healing,” “herbal medicine,” “complementary 
medicine,” and “alternative care,” available on MeSH, 
were used for the search. Additionally, AND and OR 
operators were employed in the search. 
Inclusion criteria included clinical trials, the 
prescription of herbal products for cesarean wound 
healing, and studies published in Persian and English 
databases. Exclusion criteria consisted of a lack of 
access to the full text of articles, letters to the editor, 
commentaries, articles presented at conferences, 

preprinted articles, retracted articles, theses, 
protocols, review articles, and trials involving non-
plant products. 
Selection of articles 
Out of 471 articles obtained from the initial search 
and five articles sourced from other means, 453 
articles remained after removing duplicates. 
Following a review of the titles and abstracts, 94 
articles were screened for full text, and ultimately, 
eight articles met the inclusion criteria (Figure 1). All 
obtained articles were checked using EndNote 
version 21 for duplicate detection. Subsequently, the 
titles and abstracts were reviewed, followed by a full 
review of the articles in the second stage, conducted 
separately by two researchers. Finally, the articles 
that met the inclusion criteria were included in the 
study. Disagreements were resolved through 
discussion between the two authors. 

 

 
Figure 1. Flowchart of the study selection process 
 
Data extraction 
Initially, a file for data extraction was designed by the 
authors. Then, the two authors individually reviewed 
the entered articles based on the prepared file and 
extracted the relevant data. The items in the prepared 
file included the characteristics of the research, such 
as the first author, year of publication, purpose of the 
study, study design, number of samples, intervention 
and control groups, type of intervention, method of 
measuring the results, duration of the investigation, 
and the results available in the CONSORT checklist. 

Any disagreements were resolved through 
discussion between the two researchers, after which 
the content was evaluated for quality. 
Quality assessment of the articles  
The quality of the articles was evaluated using the 
CONSORT 2018 checklist [27], which consists of 45 
items assessing seven aspects, including title, 
abstract, introduction, methods and findings, 
discussion, and other relevant sections. The selected 
articles received a score of one for each desired item 
present in each section and a score of zero if that item 
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was absent. The overall quality score of each article 
was calculated based on the total number of items in 
the CONSORT checklist; thus, the highest possible 
score is 45, while the lowest score is zero. 

 
Findings 
Characteristics of the studies 
Eight studies were evaluated with their publication 
dates ranging from 2010 to 2024. The articles 
originated from Iran (87.5%) [14, 18, 22-25, 28] and India 
(12.5%) [26], with a total sample size of 699 
individuals. All clinical trials were randomized. In the 
studies, the healing process was assessed using the 
REEDA scale over eight to fourteen days. In five 
articles, the herbal product used was prepared in the 
form of a cream [14, 18, 21, 23, 24], which was applied twice 
a day to the wound area. In one study, the product 
was utilized as a dressing [22], and applied once within 
the first 24 hours after cesarean section. In two 
articles, the herbal product was prepared as a gel [25, 

26]. 
The quality of the articles evaluated by the CONSORT 
tool was between 22 and 24, which indicates the 
average quality of the articles. Due to the small 
number of clinical trial studies in this field, it was not 
possible to assess the risk of publication bias. 
The herbal product used to accelerate the 
cesarean wound healing  
The plants examined in this review included flax (L. 
usitatissimum), grape seed, Aloe vera, calendula (C. 
officinalis), H. perforatum, turmeric (C. longa), and 
olive. Their derived products were applied topically 
in the form of ointments and gels.  
L. usitatissimum 
L. usitatissimum (flax) as an ointment was studied in 
a double-blind clinical trial conducted in 2019 for the 
management of cesarean wounds involving 120 
women eligible for cesarean delivery at Imam Reza 
and Shahid Hashemi Hospitals in Mashhad. To 
evaluate wound healing, the REEDA scale was used 
on the first, fourth, and eighth days after the 
intervention. This scale assesses redness, edema, 
bruising, discharge, and the distance between the two 
edges of the wound, and it is completed through 
examination and observation. Each parameter on this 
scale is scored from zero to three. The mothers in 
both the flax and placebo groups were instructed to 
apply the ointment twice a day after washing and 
drying the sutures. They were advised to apply a 
finger-sized amount of the medication to the wound 
until a thin layer covered the entire area, allowing 
this layer to dry in the air, and to continue the 
treatment for eight days. There was a statistically 
significant difference between the intervention and 
placebo groups, as well as between the flax and 
control groups, in terms of cesarean wound healing 
at four and eight days post-intervention. Additionally, 
the Friedman test indicated significant differences in 
the changes in the REEDA scale across all three 

groups on different days (p<0.0001). During the 
study, none of the mothers reported any side effects 
[28]. 
Grape seed 
A double-blind clinical trial investigated the effect of 
grape seed extract as an ointment in 2019 on 
cesarean wound healing. In this study, 129 mothers 
were randomly divided into three groups; one group 
received a product containing 2.5% grape seed 
extract, another group received 5% extract, and the 
third group received Vaseline. There were 42 
participants in the 5% group, 41 participants in the 
2.5% group, and 42 participants in the Vaseline 
group. All three groups applied the ointments 
topically starting from the second day post-cesarean 
for 15 days, twice a day, according to the provided 
instructions. The groups were then evaluated for 
wound healing before the intervention, as well as on 
the 6th and 14th days after cesarean section, using the 
REEDA scale. On the sixth day of the intervention, 
there was no significant difference in the average 
scores of redness and discharge among the three 
groups. However, the average scores of edema, 
ecchymosis, and approximation were statistically 
significantly different across the groups. By the 14th 
day after the intervention, the three groups exhibited 
statistically significant differences in the average 
scores of redness, edema, ecchymosis, and 
approximation. The mean total scores of the REEDA 
scale were significantly different between the 5% 
ointment and 2.5% ointment groups, as well as 
between the 5% ointment and Vaseline groups on 
both the 6th and 14th days after the intervention. 
However, the mean total scores did not show a 
significant difference between the 2.5% ointment and 
Vaseline groups six days after the intervention. It was 
concluded that 5% grape seed extract may have 
beneficial therapeutic effects on cesarean section 
wound healing [18]. 
Aloe vera 
A double-blind clinical trial investigated the effect of 
Aloe vera on cesarean section wounds in 2015, 
involving 90 participants who were randomly 
assigned to intervention and control groups (45 
participants per group). Both groups received 
diclofenac suppositories and cefazolin ampoules. In 
the intervention group, the wound was bandaged 
with Aloe vera gel, while the control group received a 
simple dressing (dry gauze). The REEDA scale was 
used to evaluate both groups, with scores ranging 
from 0 to 15, where a higher score indicated poorer 
healing. Wound healing was assessed 24 hours after 
surgery and continued until eight days post-surgery. 
There was a significant difference between the two 
groups in terms of the wound healing score 24 hours 
after the operation (P=0.003). On the 8th day of the 
study, the total REEDA scale score was lower in the 
intervention group, although this difference was not 
statistically significant [22]. 
C. officinalis 
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A double-blind clinical trial assessed the effect of C. 
officinalis on cesarean wound healing in 2018, 
involving 72 participants who were randomly 
divided into intervention and control groups. The 
intervention group applied a 2% marigold 
hydroalcoholic ointment twice a day for ten days, 
while the control group did not use any ointment. 
Both groups were evaluated before the intervention 
and on days three, six, and nine after cesarean section 
based on the REEDA scale. The REEDA scale score 
ranged from 0 to 15, with a higher score indicating 
poorer healing. In the C. officinalis group, lower 
scores were observed on the third, sixth, and ninth 
days after treatment in both the total score and the 
five criteria of the REEDA scale, which included 
redness, edema, discharge, ecchymosis, and 
approximation of the wound edges. Statistically, 
there was a significant difference in wound healing 
between the intervention and control groups [23]. 
H. perforatum 
In a double-blind clinical trial, the effect of H. 
perforatum on cesarean wound management was 
investigated in 144 participants who were randomly 
assigned to three groups: the placebo group, the 
control group, and the H. perforatum group, with the 
control group not receiving any medication. The 
other two groups applied the placebo and H. 
perforatum ointment three times a day for 16 days. 
On the 10th day of treatment, the groups were 
compared using the REEDA scale. There was a 
significant difference between the groups in terms of 
wound healing and scar formation, indicating that H. 
perforatum could accelerate the healing process and 
result in very little scarring [24]. 
C. longa 
Turmeric extract was studied in two research 
investigations on cesarean wound healing. The first 
study was a double-blind clinical trial involving 181 
pregnant women who visited hospitals for cesarean 
sections and were randomly divided into three 
groups: intervention, placebo, and control. The 
intervention group applied a gel containing turmeric 
extract, while the placebo group applied a gel without 
turmeric extract, both twice a day on the wound site 
for 14 days. The control group did not receive any 
treatment. The wound site was assessed using the 

REEDA scale on the days before the intervention, as 
well as on day 7 and day 14. The wound edema score 
showed a statistically significant difference between 
the intervention and placebo groups on days 7 and 14 
after the cesarean section. The REEDA score in the 
turmeric group demonstrated a statistically 
significant difference compared to that of the placebo 
and control groups on days 7 and 14. Turmeric was 
effective in promoting faster healing of cesarean 
section wounds. The use of turmeric is suggested to 
reduce complications associated with cesarean 
section wounds [25]. In another study, the effects of 
turmeric extract and honey on pain and healing of 
cesarean section wounds were investigated in 56 
female white mice aged 2-4 months and weighing 
between 150-300 g. The mice were divided into three 
groups: one receiving 50% turmeric extract, another 
receiving 75% turmeric extract, and the third 
receiving honey. Turmeric extract was administered 
twice a day, while the two honey groups received 
honey once and twice a day, respectively, and were 
evaluated using the REEDA scale. These two studies 
indicate turmeric’s ability to accelerate wound 
healing [26]. 
O. europaea 
In a clinical trial study, the effect of olive ointment 
was investigated on the pain and healing of cesarean 
section wounds in 103 mothers who were randomly 
divided into three groups. There were 34 people in 
the placebo group, 35 people in the control group, 
and 34 people in the intervention group. The olive 
ointment and placebo groups used the ointment 
twice a day from the second day to ten days after 
cesarean section, whereas the control group received 
no treatment. Then, using the REEDA scale, all three 
groups were evaluated on the second and 10th day 
after cesarean section. There was a statistically 
significant difference between the three groups in 
terms of wound healing score on the 10th day after 
cesarean section. The inter-group comparison 
showed a statistically significant difference between 
the intervention and placebo groups and the 
intervention and control groups in the number of 
people who achieved complete recovery (zero scores 
on the REDA scale) on the 10th day. Olive ointment 
accelerates the wound healing process (Table 1) [14]. 

 
Table 1. Characteristics of the evaluated studies 
Author(s) Objective  Design  Sample  Intervention group   Control group Measurement method  Result(s)   CONSORT 

score 
Mahmudi 
et al. 
(2015) [25] 

Investigating 
the effect of 
turmeric 
cream on 
caesarean 
section 
wound 
healing 

Double- 
blind 
randomized 
controlled 
clinical trial  

181 pregnant 
women referred 
to Imam Ali 
Hospital of 
Amol for a 
caesarean 
section. 

Fifty-five mothers 
were allocated to the 
intervention. The 
wound location was 
treated the day after 
surgery by applying 
gel to the suture area 
to ensure it was 
covered, and it was 
left uncovered for 15 
minutes. This process 
was to be repeated 
twice a day for up to 
14 days. 
 

54 cases were 
assigned to the 
placebo group, 
and 53 patients 
were assigned to 
the control group, 
where nothing 
was applied to 
the incision site. 

The redness, edema, 
ecchymosis, drainage, and 
approximation (REEDA) 
scale was used to follow up 
on the condition of the 
cesarean wound. 

The rate of 
wound 
healing in 
the group 
using 
turmeric 
ointment is 
greater than 
that in the 
other two 
groups. 

24 
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Continue of Table 1 from the last page. 
Molazem 
et al.  
(2015) [22] 

Determining 
the 
effectiveness 
of dressing 
with Aloe 
vera gel in 
healing of 
cesarean 
wounds 

Double-
blind 
randomized 
clinical trial 

90 women who 
had 
undergone 
cesarean  
section in Amir-
al-Momenin 
hospital 
(Gerash, Iran) 

After washing the Aloe 
vera leaves with an 
antiseptic solution, the 
leaves were cut, and 
their epidermis was 
removed using gloves 
and a sterile knife. The 
mucilage gel inside the 
leaves was then 
extracted by the 
surgeon using sterile 
gloves and was 
directly applied to the 
sutured cesarean 
wound, which was 
subsequently dressed 
with dry gauze. 

In the control 
group, dressing of 
the sutured 
wounds was 
performed using 
dry gauze alone. 

On the 8th day, wound 
healing was assessed and 
recorded once again using 
the REEDA scale. 

Aloe vera gel 
do not have 
any side 
effects and 
can 
consequently 
be used as an 
adjunctive 
treatment 
alongside 
standard 
treatments 
for cesarean 
wounds. 

24 

Usman et 
al. (2024) 
[26] 

Comparing 
wound 
healing after 
cesarean 
section with 
turmeric 
extract gel 
and original 
Trigona 
honey 

Preliminary 
study 

The tested 
subjects were 
56 female white 
rats, aged 2–4 
months and 
weighing 
between 150–
350 g. The 
treatment group 
was divided into 
three 
subgroups, 
which received 
applications of 
50% and 75% 
turmeric extract 
gel and Trigona 
honey. 

Turmeric gel at 50% 
and 75% 
concentrations was 
applied to the wound 
using sterile cotton 
every morning and 
evening. Trigona 
honey gel was applied 
twice daily (0.13 mg) 
in the morning and 
evening, or once daily 
(0.064 mg) in the 
morning, to the 
respective subgroups. 

Control group 
received no 
intervention. 

Turmeric was administered 
twice daily, while the honey 
was divided into two 
applications: twice a day and 
once a day. 

All 
interventions 
are more 
effective 
than the 
control 
group. 

23 

Soleimani 
et al. 
(2023) [28] 

Investigating 
the effect of 
linseed oil 
on cesarean 
wound 
healing 

A triple-
blind 
randomized 
clinical trial 

120 women 
who underwent 
caesarean 
section in Imam 
Reza and Shahid 
Hashminejad 
educational 
hospitals of 
Mashhad 

Forty mothers were 
instructed to apply a 
pinch of medicine to 
the wound twice a day 
after washing and 
drying the sutures, 
ensuring that the 
entire wound was 
covered with a thin 
layer. They were 
advised to allow this 
thin layer to dry in the 
air and to continue the 
treatment for 8 days. 

Forty mothers 
were taught to 
apply a knuckle-
sized amount of 
placebo to the 
wound twice a 
day after washing 
and drying the 
sutures, ensuring 
that the entire 
wound was 
covered with a 
thin layer and 
allowing it to dry 
in the air for 8 
days. 

To evaluate wound healing, 
the REEDA scale (which 
assesses as redness, edema, 
bruising, discharge, and 
distance between the two 
wounds) was completed 
through examination and 
observation on the first, 
fourth, and eighth days after 
the intervention. 

Flaxseed oil 
is able to 
heal the 
caesarean 
wound. 

24 

Samadi et 
al. (2010) 
[24] 

Determining 
the effects of 
Hypericum 
perforatum 
on cesarean 
wound 
healing and 
hypertrophic 
scars 

Randomized, 
double-blind 
clinical trial 

144 women 
who underwent 
surgical 
childbirth and 
met the 
eligibility 
criteria. The 
participants 
were randomly 
assigned to 
three groups.  

The treatment groups 
applied H. perforatum 
ointment three times a 
day for 16 days, based 
on consecutively 
coded ointments.  

The control group 
received no 
intervention 
postoperatively. 

Wound healing was assessed 
on the 10th day post-
cesarean using the REEDA 
scale, which included 
criteria such as redness, 
edema, ecchymosis, 
discharge, and 
approximation. On the 40th 
day, the degree of scarring 
was evaluated using the 
Vancouver Scar Scale, which 
assessed pigmentation, 
height, pliability, and 
vascularity. 

The topical 
application 
of H. 
perforatum is 
safe and can 
facilitate 
cesarean 
wound 
healing while 
minimizing 
scar 
formation, as 
well as 
associated 
pain and 
pruritus. 

24 

Jahdi et al. 
(2018) [23] 

Assessing 
the effect of 
calendula 
ointment on 
cesarean 
wound 
healing  

A 
randomized  
double-blind 
controlled 
clinical trial 

72 qualified 
primiparous 
females who 
underwent 
surgical 
childbirth were 
admitted to 
Akbar Abadi 
Educational 
Hospital 

The mothers were 
instructed to first 
wash their hands and 
then apply the 
ointment over the 
sutures twice a day 
(every 12 ± 2 hours) 
for 10 days. 
 
 
 
 
 
 

The control group 
received no 
intervention 
postoperatively. 

Assessment of cesarean 
wound healing was 
conducted 10 days after the 
intervention by a trained 
research assistant in the 
hospital clinic, and the 
results were recorded using 
the REEDA scale appraisal 
form 

Using 
calendula 
ointment 
significantly 
increases the 
speed of 
cesarean 
wound 
healing, 
making it a 
viable option 
for 
accelerating 
the healing 
process. 
 
 

22 
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Continue of Table 1 from the last page. 
Izadpanah 
et al. 
(2019) [18] 

Determining 
the effect of 
grape seed 
extract 
ointment on 
cesarean 
section 
wound 
healing 

Double-
blind, 
randomized, 
controlled 
clinical trial 

129 women 
eligible for 
cesarean section 
in eastern Iran. 
42 participants 
were assigned 
to the 5% 
ointment group, 
41 to the 2.5% 
ointment group, 
and 42 to the 
petrolatum 
group 

41 tubes of 2.5% 
grape seed extract and 
42 tubes of 5% grape 
seed extract were 
prepared 

Only  petrolatum 
was used 

The ointment was applied to 
the wound and sutures 
twice daily (every 12 ± 2 
hours) from the second 
postoperative day until the 
fifteenth day after the 
cesarean section. The 
mothers were also 
instructed to wear cotton 
shirts during the study 
period. The status of 
cesarean wound healing was 
assessed at three stages: 48 
hours after the operation 
(prior to ointment 
application), on the 7th day 
after surgery (6th day of 
ointment application), and 
15 days after the operation 
(14th day of ointment 
application). 

The 5% 
grape seed 
extract have 
beneficial 
therapeutic 
effects in 
promoting 
cesarean 
wound 
healing. 

24 

Taheri et 
al. (2022) 
[14]  

Assessing 
the effect of 
olive cream 
on the 
severity of 
pain and 
healing of 
cesarean 
section 
wounds 

Parallel 
randomized 
clinical trial 

103 
participants. 
The 
intervention 
group consisted 
of 34 women, 
the placebo 
group included 
34 women, and 
the control 
group 
comprised 35 
women. 

The olive cream 
contained 2% virgin 
olive oil. 

Mothers in the 
placebo group 
used a cream in 
containers that 
resembled olive 
cream but 
contained only a 
simple cream 
base. The control 
group received 
only routine 
postoperative 
care. 

On the second day after the 
cesarean section, a daily 
care form was provided to 
all patients, which included 
observations on health and 
nutrition tips, as well as the 
number of baths taken and 
the application of olive 
cream. 

Olive cream 
is effective in 
relieving 
pain and 
enhancing 
cesarean 
section 
wound 
healing, and 
no specific 
side effects 
were 
reported. 

24 

 
Discussion 
This systematic review assessed the efficacy of herbal 
products used in clinical trials for cesarean wound 
healing. Plants and plant products have long been 
utilized for wound healing [29]. Several herbs have 
been suggested for healing cesarean wounds, and 
some of these medicinal plants have been employed 
in folk medicine. The included studies assessed plants 
such as flax, Aloe vera, grape seed, marigold, 
calendula, and turmeric. All these plants have been 
effective in accelerating the healing of cesarean 
wounds. Among the investigated plants, only 
turmeric was studied in two trials, while the other 
plants were assessed in a limited number of studies; 
thus, conclusions and accurate interpretations of the 
results cannot be drawn. One of the investigated 
plants is flax. The effect of flaxseed oil was evaluated 
in a study [28]. In several studies, flax has been used to 
heal skin wounds and has shown positive results in 
accelerating wound healing [30-36]. Flax, which 
contains effective compounds such as essential fatty 
acids, unsaturated fatty acids, omega-3, and omega-6, 
exerts therapeutic effects on wound healing by 
regulating cell penetration, promoting angiogenesis, 
increasing fibroblast deposition, and improving skin 
elasticity against rapid wound contraction [36]. 
Another plant examined in this study is grape seed, 
which has been investigated in several studies 
involving human and animal samples for healing skin 
wounds [29, 37], demonstrating confirmed healing 
effects. The grape seed extract is rich in flavonoids, 
with the primary flavonoids being procyanidolic 
oligomers (proanthocyanidins), which possess 
antioxidant properties [38]. Proanthocyanidins are a 

subgroup of flavonoids, and their antioxidant 
properties are beneficial in wound healing. Grape 
seed extract is a very rich source of 
proanthocyanidins. The proanthocyanidins present 
in grape seeds, along with other flavonoids, can play 
a significant role in the healing process of skin 
wounds [39]. 
Another plant that we studied for its ability to 
accelerate the healing of cesarean wounds is Aloe 
vera [40-43]. In the included studies, the healing effect 
of Aloe vera on various types of wounds has been 
confirmed. Beta-sitosterol is one of the final products 
of Aloe vera gel decomposition and has potential 
angiogenic activity. The process of angiogenesis is 
crucial in wound healing [44]. Glycoproteins in Aloe 
vera gel inhibit swelling and pain while accelerating 
wound healing, and its polysaccharides also play a 
role in stimulating wound healing. Additionally, Aloe 
vera increases the production and secretion of 
collagen at the wound site. Furthermore, establishing 
transverse connections between these fibers 
enhances the strength of the skin structure in the 
wound area [44, 45]. However, some studies have not 
confirmed the effect of Aloe vera gel on accelerating 
wound healing. A study on the effect of Aloe vera gel 
on the healing of longitudinal and transverse 
incisions caused by abdominal surgery in women 
reported that the healing duration for both types of 
incisions was longer [46]. In the present study, eight 
days after the cesarean section, Aloe vera gel showed 
no significant difference in wound healing compared 
to the control group, which is consistent with this 
previous study. The difference in results may be 
attributed to variations in the method of application, 
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dosage, timing of the herbal treatment, and the 
presence of infection in the wound. In the reviewed 
study, a single dose of Aloe vera gel was administered 
for 24 hours [22]. The effect of accelerating recovery 
may require repeated dosing. 
Calendula is another herb that was studied for 
cesarean wound healing in this study. This plant is 
used topically in traditional medicine to treat skin 
lesions, including first-degree burns, boils, bruises, 
and skin rashes [47]. Several studies involving both 
animal and human samples have investigated the 
effect of this plant on the healing of various types of 
wounds [35, 47-52]. Different results have been reported 
regarding the therapeutic effects of calendula on 
wound healing. Most studies demonstrated 
effectiveness in acute wound healing, showing 
accelerated inflammation and increased production 
of granulation tissue in the groups treated with 
calendula extract compared to the control group. 
However, the results concerning the treatment of 
chronic wounds, including diabetic wounds and 
burns, are controversial [53]. Therefore, to further 
investigate the effect of calendula on skin wound 
healing, more studies with appropriate and well-
designed sample sizes are needed. 
H. perforatum was also investigated for its ability to 
accelerate the healing of cesarean wounds. Several 
studies involving both animal and human samples 
have demonstrated the positive effects of this plant 
on wound healing [45, 54-56]. Calendula acts through 
various mechanisms and is involved in every step of 
the wound healing process, including re-
epithelialization, angiogenesis, wound contraction, 
and connective tissue formation. The extract of H. 
perforatum increases collagen deposition and 
regeneration, reduces inflammation, inhibits 
fibroblast migration, and promotes epithelialization 
by increasing the number of polygonal-shaped 
fibroblasts and the number of collagen strands within 
the fibroblasts. H. perforatum extract also modulates 
the immune response and reduces inflammation, 
thereby improving the healing process by inhibiting 
the production of inflammatory mediators, such as 
interleukin-6 and tumor necrosis factor-α, as well as 
the gene expression of cyclooxygenase-2 and 
inducible nitric oxide synthase, which accelerates 
wound healing [57]. 
Turmeric is another plant that was investigated in 
this study. The healing properties of turmeric have 
been explored and confirmed in several studies [58-61]. 
Research has shown that, due to its composition, 
turmeric is involved in wound healing through 
various mechanisms, such as modulating 
physiological and molecular events during the 
inflammatory phase, exerting antioxidant effects, and 
facilitating collagen synthesis and migration. 
Additionally, curcumin is beneficial for 
epithelialization and the apoptotic processes of 
inflammatory cells at the wound site. Furthermore, 

curcumin mediates the penetration of fibroblasts into 
the wound area [62]. In traditional medicine, olive is 
often used to accelerate the wound healing process 
[63]. The results of several studies involving both 
human and animal samples have confirmed the 
positive effects of olive oil in accelerating wound 
healing [64-67]. 
Although the results of these studies indicate that 
these plants are effective in the healing of cesarean 
section wounds, the number of studies on each 
product is limited, making it difficult to reach a 
scientific and accurate conclusion. Thus, more 
studies with appropriate designs should be 
conducted to investigate the effects of these herbs 
and to compare different medicinal forms and their 
various dosages. Additionally, while their 
mechanisms of action have been identified in 
laboratory settings, further investigation is needed in 
clinical settings. Therefore, the mechanisms of their 
effects on the wound healing process in clinical 
settings may differ and require additional research. 
These plants influence wound healing even in the 
short term. Although studies have shown that each of 
these plants contains different active ingredients and 
affects the wound healing process through various 
mechanisms, they share common properties, such as 
anti-inflammatory, antibacterial, and antioxidant 
effects. The antibacterial and antimicrobial 
properties of these plants can reduce the risk of 
infection and create an environment free of bacteria 
and germs. This condition can be effective in 
accelerating wound healing [19].  
Additionally, the anti-inflammatory properties of 
these plants represent another common mechanism 
in wound healing. These properties help establish a 
balance between inflammatory and anti-
inflammatory factors, leading to improved healing of 
surgical wounds [20]. Due to existing sanctions 
affecting the Iranian scientific community, it was not 
possible to search all the databases; thus, there may 
be other studies that we could not examine in this 
study. This limitation is the most significant 
constraint of our research.  
The number of studies on accelerating the healing of 
cesarean section wounds using plants is very limited. 
Some of these plants have been studied in human 
samples for the healing of other types of wounds, and 
their mechanisms of action in accelerating wound 
healing have been identified in laboratory settings. 
Therefore, it is recommended that more studies be 
conducted on each of the plants using different 
medicinal forms, doses, and methods of 
administration to determine the best pharmaceutical 
form and the most effective dose that maximizes 
satisfaction and comfort for women. Additionally, in 
some of these studies, possible side effects were not 
mentioned. It is suggested that future studies pay 
attention to the side effects of the studied plants and 
report them. 
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Conclusion 
All the investigated plants are effective in healing 
cesarean wounds, although some of them, such as 
Aloe vera gel, have only a short-term effect.  
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