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ABSTRACT
Objectives The aim of this study was to compare the effect of using 2% curcumin gel versus 

gelatin sponge when applied as wound dressing to palatal donor site on pain perception and wound 
healing after epithelialized gingival graft (EGG) harvesting.

Methodology The present study included 30 patients with mucogingival defects that can be 
treated by application of EGG. The patients were allocated to 2 groups, an intervention group 
and control group. The palatal donor site received a hemostatic gelatin sponge and 2% curcumin 
gel in the control and intervention groups respectively after EGGs harvesting from the palate. 
Patients were observed for 4 weeks, evaluating the pain level by using the visual analogue scale 
and the consumption of analgesic during the first postoperative week. Soft tissue healing and re-
epithelialization of the palatal wound were evaluated for 4 weeks post-surgery. 

Results There was significant difference between both groups in pain scores assessed from the 
3rd to the 7th days after surgery. The number of analgesic tablets taken by the patients in the control 
group was significantly higher than that of the intervention from the on 3rd day and 4th days. On the 
second week wound healing, scores measured in the intervention group were significantly higher 
than the control group (p=0.035). For wound re-epithelialization for all intervals, there was no 
significant difference between groups (p>0.05).

 Conclusions Curcumin gel represents a useful palatal wound dressing material that has features 
that enhances palatal wound re-epithelization and healing and can reduce post-operative pain. 
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INTRODUCTION 

Periodontal plastic surgery has been 
efficiently used for treating gingival recessions 
and mucogingival abnormalities for a long time 
(1). Autogenous gingival grafts remain the gold 
standard for both single and multiple root coverage 
due to their established clinical performance, with 
the palate serving as the most common donor site. 
Clinically, epithelialized gingival grafts (EGG) 
obtained from the hard palate are the primary 
tissue source for increasing the zones of keratinized 
gingiva, and they offer a high level of predictability 
(2). However, clinical trials have indicated greater 
postoperative discomfort and morbidity linked with 
epithelial gingival graft (EGG) (3-5). 

Various approaches have been used to manage 
palatal donor sites after harvesting of autogenous 
gingival grafts, including mechanical barriers 
(periodontal pack, palatal stent) (6), wound dressing 
(gelatin sponges, collagen, platelet rich fibrin) 
(7), biologic agents (hyaluronic acid, emdogain, 
erythropoietin) (8-10) and physical agents that stimulate 
wound healing (ozone, low level biostimulation) (11).

Herbal products have recently attracted worldwide 
study interest due to their medical capabilities, which 
include excellent biocompatibility, anti-microbial, 
and anti-inflammatory properties, making them 
ideal for wound healing (12, 13).

The primary constituent in turmeric, curcumin, 
is extracted from the rhizomes of Curcuma longa 
L. It serves as the perfect dressing or agent for 
wound healing, preventing bacterial infections 
and accelerating the healing process (14). It can 
stimulate angiogenesis, trigger the proliferation of 
mesenchymal cells, and increase the deposition of 
granulation tissue. It can also positively affect the 
inflammatory phase of wound healing (15). Moreover, 
it can accelerate tissue maturation and remodeling as 
well as collagen deposition. In addition, curcumin 
has anti-inflammatory, antibacterial, antifungal, and 
antioxidant qualities.

Curcumin was shown to improve clinical 
results when used as an adjuvant to non-surgical 
periodontal care (16). It was used to treat inflammatory 
oral lesions including lichen planus and recurrent 
aphthous ulcer (RAU) reducing their symptoms 
and encouraging their remission (13). The current 
study was conducted to evaluate the application of 
curcumin as palatal wound dressing after harvesting 
of autogenous gingival graft.

MATERIALS AND METHODS.

This study was designed as a prospective 
controlled randomized clinical trial with a parallel 
design to assess patients’ morbidity after EGG 
harvesting from the palate, in accordance with the 
CONSORT statement (17). In the control group, the 
palatal wound was treated with an absorbable gelatin 
sponge (Cutanplast Standard, Mascia Brunelli S.p.a, 
Milano, Italy), while in the test group, 2% curcumin 
gel was applied topically. Figure 1 shows the study’s 
flow chart. 

For this study, thirty patients in need of 
a mucogingival treatment requiring EGG 
harvesting—either a de-epithelialized gingival graft 
or a free gingival graft—were chosen at random. 
After providing both written and verbal informed 
consent, only voluntarily participating individuals 
were included in the study.

This randomized controlled trial was approved 
by the ethical committee of Cairo University’s 
Faculty of Dentistry (approval number: 34|7|22) 
and carried out in compliance with the Helsinki 
Declaration, which was revised in Tokyo in 2004 for 
the ethical principles for medical research involving 
human subjects. NCT05819632 was the registration 
number for the study when it was registered on 
www.clinicaltrials.gov.

The study was carried out from December 
2023 to June 2024 at Cairo University’s Faculty 
of Dentistry, Periodontology Department. In the 
current study, participants who met the following 
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inclusion criteria were enrolled: (i) patients with 
mucogingival deficiencies scheduled for EGG; (ii) 
patients who are systemically healthy (American 
Society of Anesthesiology classes I and II); (iii) 
patients who maintain appropriate oral hygiene. 
The following were the criteria for exclusion: (i) A 
history of recent periodontal surgery at the donor 
site;(ii) smoking; (iii) pregnancy and lactation; (iv) 
individuals allergic to the drugs utilized;(v) a severe 
gag reflex; (vi) an incapacity or refusal to give 
informed permission.

Sample size and randomization.

Sample size was calculated using the PS software. 
As regarding the primary outcome (post-operative 
pain) it was calculated that 13 patients per group 
will be an appropriate sample size for the study with 
total sample size 26 patients (2 groups) as the power 
is 80% and α error probability = 0.05. The effect 

size used in calculation was1.15. The magnitude of 
the effect to be detected was estimated as mean and 
standard deviation of the variable of interest and 
obtained from the scientific literature (7). The sample 
size was increased to 30 patients to compensate for 
dropout 20%. 

A random sequence from 1 to 30 was created 
using computer software (http://www.random.org/) 
and organized into two columns. When the graft 
harvesting operation was finished during surgery, 
the operator was informed of each patient’s group 
assignment through a sealed envelope that was 
unsealed.

Preparation of Curcumin Gel

The gel formulation was prepared according 
to Nasra et al. (2017) (18). Curcumin powder was 
dissolved in Carbopol–poloxamer mixture. First 
Carbopol P34  was dissolved in deionized water 

Fig. (1) CONSORT (Consolidated Standers of Reporting Trials) flowchart showing the study design
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and the solution was cooled in an ice bath. Second 
pluronic F127 was added and stirred continously. 
The mixture was kept for 24 hours at - 4 degrees.
Third curcumin powder was added to the previous 
mixutre preparing a 2% w/w gel (Figure 2).

Pre-surgical treatment

At least three weeks before their scheduled 
operation, every research subject got thorough 
supragingival scaling and polishing as well as 
instructions on dental hygiene. The patients received 
instruction on how to use interdental brushes, dental 
floss, and/or toothbrushes correctly.

Surgical procedures 

The main surgical site that needed to have soft 
tissue graft was ready. The graft’s dimensions were 
calculated and then applied to a tin foil template to 
achieve the required size and form. Using a precise 
dissection of the donor site tissue, an EGG of 
the template size was retrieved to create a partial 
thickness graft that was about 1.5 mm thick and 
comprised of a layer of underlying connective 
tissue and epithelium. The graft was utilized for 
the intended goal of being either extra-orally de-
epithelialized or left intact (2). A continuous, thin 
layer of curcumin gel was administered topically 
to the denuded palatal region in the intervention 
group, whereas absorbable gelatin sponge was cut 
to fit the size of the palatal wound and placed in 
the control group. Compressive palatal sling sutures 
were used to hold the sponge in place after it had 
been manually compressed. For seven days, patients 
in the test group were told to apply a thin layer of 
curcumin gel three times a day (Figures 3&4).

Postsurgical instruction

It was recommended to take 400 mg tablets of 
ibuprofen as needed, with a maximum dosage of 1 
tablet every eight hours. For two weeks following 
surgery, patients were instructed to rinse twice a day 
with a 0.12% chlorhexidine digluconate solution. 

Fig. (2) Curcumin gel applied using plastic gel syringe  

Fig. (3) The denuded palatal area was superficially  covered 
with a continuous thin layer of curcumin 

Fig (4) Absorbable gelatin sponge applied to palatal wound
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14 days following the procedure, the sutures were 
removed. Before the sutures were removed, patients 
were instructed not to clean the palatal surface 
of their maxillary teeth. Antibiotics were not 
prescribed. 

Clinical outcomes 

Post-operative pain was assessed during the first 
postoperative week. To assess postoperative pain, 
patients were required to complete a 10-cm VAS 
and classify the intensity of pain experienced on the 
palatal site from 0 to 10, with 10 representing the 
worst pain ever encountered (7). Postoperative pain 
was indirectly assessed through use of analgesics 
for seven days postoperatively, reported as the 
number of analgesic tablets per day for seven days 
(19). For the 1st, 2nd, 3rd and 4th weeks after surgery soft 
tissue healing of the palatal wound was evaluated 
by the modified healing index of Landry et al.(20) 

(Figure 5). Re-epithelization of the palatal wound 
was assessed by means of bubble formation after 
dripping hydrogen peroxide (3%) to the wound 
and re-epithelialization was ranked as total, partial 
or none (7, 21). These outcomes were measured by 

a PhD student enrolled in the PhD periodontics 
program in the department of Periodontology and 
Oral Medicine (Figure 6).

Statistical analysis

Frequency and percentage numbers were used 
to display both ordinal and categorical data. The 
chi-square test was utilized to assess categorical 
data. The mean, standard deviation (SD), median, 
and interquartile range (IQR) values were used to 
depict numerical data. Shapiro-Wilk’s test and an 
examination of the data distribution were used to 
determine whether they were normal. The age data 
were subjected to an independent t-test analysis, 
using a normal distribution. The remaining data were 
non-parametric and were examined using ordinal 
data using Friedman’s test and the Mann-Whitney 
U test for intragroup comparisons and intragroup 
comparisons, respectively. P-values were modified 
using the False Discovery Rate (FDR) technique to 
account for multiple comparisons. For every test, 
the significance threshold was set at p<0.05. The R 
statistical analysis software, version 4.4.1, was used 
to conduct statistical analysis for Windows.

Fig. (5) Landry et al., modified healing index
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Fig. (6) a, b, c, d wound healing at test sites after 1,2,3 and 4 weeks. e, f, g, h wound healing at control sites after 1,2,3 and 4 weeks.
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RESULTS

The study was conducted on 30 cases (i.e., 15 
cases per group). Two cases were excluded from 
each group as they did not show up for follow-up 
for unknown reasons. The number of statistically 
analyzed cases was 26 (i.e., 13 cases per group). 
There were two males and eleven females in each 
group. Patients in the intervention group had an 
average age of 31.15±6.91 years, whereas those in 
the control group had an average age of 32.69±8.51 
years. Regarding the various test parameters, there 
was no discernible difference between the two 
groups (p>0.05). Table 1 displays the research 
participants’ demographic data.

There was a significant difference between both 
groups in pain scores measured from the 3rd to the 
7th days (Table 2).  This was reflected by higher 
analgesic intake on the 3rd and 4th days in the control 
group compared to the intervention group (Table 
3) The scores of the modified wound healing index 
of Landry et al., recorded on the 2nd week in the 
intervention group were significantly higher than 
the control group (p=0.035). For other intervals, the 
difference was not statistically significant (p>0.05) 
(Table 4). For all intervals of wound epithelialization, 
there was no significant difference between groups 
(p>0.05). For both groups, there was a significant 
increase in the percentage of wounds with complete 
epithelization by time (p< 0.001) (Figure 7).

TABLE (1) Intergroup comparisons and summary statistics for demographic data

Parameter Intervention Control p-value
Gender
 [n (%)]

Male 2 (15.38%) 2 (15.38%) 1nsFemale 11 (84.62%) 11 (84.62%)
Age

 (years)
Mean±SD 31.15±6.91 32.69±8.51 0.618nsMedian (IQR) 31.00 (12.00) 32.00 (10.00)

ns not significant.

TABLE (2) Inter and intragroup comparisons, summary statistics for (VAS).

Time
Mean+SD

(VAS)
p-value

Intervention Control

Day 1 Mean+SD 10.00±0.00A 10.00±0.00A
NA

Median (IQR) 10.00 (0.00)A 10.00 (0.00)A

Day 2 Mean+SD 9.23 ±0.43 A 9.31 ± 0.95 A
0.42

Median (IQR) 9 (0.5) A 10 (1) A

Day 3
Mean+SD 5.46± 1.12AB 8.23± 1.09 AB

0.0001*
Median (IQR) 5 (1) AB 8 (1.5)AB

Day 4
Mean+SD 4.69 ± 1.32 B 6.62 ± 1.33 B

0.002*
Median (IQR) 4 (2) B 7 (2.5) B

Day 5 Mean+SD 2.46 ± 1.26 BC 4.23 ± 1.69 BC
0.01*

Median (IQR) 2 (2)BC 5 (4) BC

Day 6 Mean+SD 0.62±0.51 C 2.61 ± 1.89 C
0.005*

Median (IQR) 1 (1) C 2 (3.5) C

Day 7 Mean+SD 0.07 ±0.28 C 1.76 ± 2.13 C
0.03*

Median (IQR) 0(0) C 1 (4) C
<0.001* <0.001*

NA Not Applicable, Values with different superscripts within the same vertical column are significantly different,      
• significant (p<0.05), ns not significant.
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TABLE (3) Inter and intragroup comparisons, summary statistics for number of analgesic tablets.

Time Mean±SD
Number of analgesic tablets

p-value
Intervention Control

Day 1
Mean±SD 2.23±0.60A 2.08±0.86B

0.794ns
Median (IQR) 2.00 (1.00)A 2.00 (1.00)B

Day  2
Mean±SD 2.77±0.44A 2.62±0.87A

0.944ns
Median (IQR) 3.00 (0.00)A 3.00 (0.00)A

Day 3
Mean±SD 0.69±1.03B 2.46±0.97AB

<0.001*
Median (IQR) 0.00 (1.00)B 3.00 (1.00)AB

Day  4
Mean±SD 0.00±0.00C 2.00±1.29B

<0.001*
Median (IQR) 0.00 (0.00)C 3.00 (2.00)B

Day 5
Mean±SD 0.00±0.00C 0.38±0.87C

0.079ns
Median (IQR) 0.00 (0.00)C 0.00 (0.00)C

Day  6
Mean±SD 0.23±0.83C 0.15±0.55C

1ns
Median (IQR) 0.00 (0.00)C 0.00 (0.00)C

Day  7
Mean±SD 0.23±0.83C 0.08±0.28C

1ns
Median (IQR) 0.00 (0.00)C 0.00 (0.00)C

p-value <0.001* <0.001*

Values with different superscripts within the same vertical column are significantly different, * significant (p<0.05), ns not 
significant.

TABLE (4) Inter and intragroup comparisons, summary statistics for wound healing score.

Time Mean±SD
Wound healing score

p-value
Intervention Control

Week 1
Mean±SD 2.00±0.00D 2.00±0.00C

NA
Median (IQR) 2.00 (0.00)D 2.00 (0.00)C

Week 2
Mean±SD 2.92±0.49C 2.46±0.52C

0.035*
Median (IQR) 3.00 (0.00)C 2.00 (1.00)C

Week 3
Mean±SD 3.92±0.76B 3.38±0.51B

0.063ns
Median (IQR) 4.00 (1.00)B 3.00 (1.00)B

Week 4
Mean±SD 4.77±0.44A 4.54±0.52A

0.237ns
Median (IQR) 5.00 (0.00)A 5.00 (1.00)A

p-value <0.001* <0.001*

NA Not Applicable, Values with different superscripts within the same vertical column are significantly different, * significant 
(p<0.05), ns not significant.
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DISCUSSION

The necessity to harvest epithelialized gingival 
grafts has increased due to the use of autogenous 
gingival grafts in periodontal and implant surgery to 
expand the zone of keratinized tissues and enhance 
gingival and peri-implant tissue phenotypes (22). The 
EGG harvesting technique offers several benefits. It 
is a relatively quick procedure that yields a higher 
quality graft with less glandular and fatty tissue, and 
it achieves a more uniform thickness. This technique 
is equally beneficial for thin palatal fibromucosa. 
The EGG method allows clinicians to employ the 
graft with or without epithelium, resulting in a graft 
that is dense, stable, and less prone to shrink than 
typical connective tissue graft (CTG) harvesting 
procedures. Many strategies have been proposed to 
preserve the ensuing partial thickness wound at the 
palatal donor site, making it more comfortable and 
helping the process of re-epithelialization. They also 
protect the palatal connective tissue from chemical 
and physical harm, as well as the oral bacteria that 
inhabit the area (22, 23).

Herbal and natural products as wound dressing 
agents have shown benefits with respect to 
acceleration of healing and reduction of patient 
related outcomes (19, 24). As a pure plant extract with 
a natural origin, curcumin does not irritate or harm 
the oral mucosa (25). It also represents an ideal wound 

healing dressing or agent to protect the wound tissue 
from bacterial infection, lowers inflammation, and 
stimulates cell proliferation to aid in the repair 
of injured tissues (26). Curcumin wound healing 
abilities are linked to its biochemical properties, 
which include anti-inflammatory, anti-infectious, 
and antioxidant properties. 

Curcumin has anti-inflammatory properties that 
include raising adrenal gland production of corti-
sone, lowering histamine levels, blocking prosta-
glandin synthesis, and impairing neutrophil activity. 
Additionally, it suppresses the generation of pro-in-
flammatory cytokines and represses nuclear factor 
kappa β and activator protein 1 activation (27, 28).

This study is the first to employ 2% curcumin gel 
to promote the healing of wounds caused by second-
ary intention. However, researches by Jalaluddin  et 
al., 2019; Meghana et al., 2020 (29, 30) have used 1% 
extract. Patients of test group were instructed to ap-
ply thin layer of the curcumin gel three times per 
day for 7 days according to Bakhshi et al., (2022) (13) 
who compared the efficacy of topical application of 
1% curcumin nano micelle gel and 2% curcumin gel 
for treatment of recurrent aphthous ulcer as patients 
were asked to apply it 3 times/day for 1 week. This 
is also in accordance with the study of Alasfar et al., 
(2023) (25) that evaluated 3 times daily application 
of 10% turmeric gel for protection of palatal donor 
sites after harvesting of EGG. 

Gelatin is a collagen that has been thermally 
denaturized from tendons, bone, or skin of cows 
or pigs. It is typically extracted either acidically 
or alkalinely and then hydrolyzed (31). Absorbable 
gelatin sponge has been recommended as a typical 
wound dressing material because of its exceptional 
hemostatic and tissue-adhering qualities (31, 32). Apart 
from its absence of antigenicity, gelatin sponges 
offer other advantages over collagen dressings such 
as their simplicity in manufacture and extraction (33).

In this study, curcumin gel and absorbable gelatin 
sponge were found to be equally efficient as palate 

Fig. (7) Stacked bar chart showing wound re-epithelization 
status.
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wound dressings for reducing postoperative pain, 
increasing wound healing, and facilitating wound 
re-epithelization.The curcumin gel group experi-
enced notably lower analgesic use and pain scores 
on the 3rd and 4th days compared to the control group. 
This can be explained by the ability of curcumin to 
relieve pain through a number of routes. Initially, 
curcumin can stop prostaglandin E2 (PGE2) from 
being synthesized (34). It is a crucial mediator cre-
ated in damaged neurons and promotes the creation 
of chemicals that cause pain (35). Second, curcumin 
block potassium channels and deplete neurotrans-
mitter chemicals at the nerve ends to induce cortico-
steroid release from the adrenal gland (34).

Over time, both treatments led to a decrease in 
postoperative pain scores, consistent with previous 
research on pain and palatal wound healing (7, 24, 25). 
This finding is similar to Alasfar et al., 2023 who 
reported that When 10% turmeric extract gel was 
used instead of the Coe-Pak dressing, post-operative 
discomfort was reduced and the study by Hassan 
et al., 2021 who reported statistically significant 
decrease in analgesic intake from day 1 to day 7 
when MEBO was compared to Hyaluronic acid gel 
on application on palatal wounds (19).  

The evaluation of changes in postoperative 
pain was performed by VAS score. Although it is 
subjective in recording pain perception yet it is 
widely employed in previous researches (7, 19, 24), 
and it has demonstrated a good efficiency in the 
evaluation of outcome of different therapies.

Concerning wound healing, on the 2nd week 
scores measured in the curcumin group were 
significantly higher than the control group (p=0.035). 
This finding is consistent with Alasfar et al., (2023) 
who reported that 10% turmeric extract gel showed 
higher wound healing scores when compared to the 
Coe-Pak dressing (25). Additionally, the findings of 
the Rujirachotiwat & Suttamanatwong (2021) in 
vitro research demonstrated curcumin’s capacity 
to increase the expression of RNA-m for growth 
factors such as epidermal growth factor receptor, 

keratinocyte growth factor-1(EGFR, KGF-1) and 
the collagen type-1 gene (COL1) that accelerate 
wound healing (36).

For wound re-epithelialization, the palatal 
donor sites in the curcumin group exhibited higher 
degree of surface re-epithelialization at all follow-
up periods. This observation can be explained by 
curcumin’s capacity to enhance collagen deposition 
and accelerate the process of re-epithelialization (26, 

37, 38).  Similar findings have been reported by Alasfar 
et al., in 2023(25). Rats with cutaneous wounds treated 
with curcumin had much quicker wound healing, as 
evidenced by increased rates of epithelialization and 
wound contraction (39).

One of the limitations of this study is that a stent 
was not used to protect the palatal wound after 
application of curcumin gel as this would have 
maintained prolonged contact of the gel with palatal 
wound. This was not applied in fear of the patient’s 
inability to remove and place the stent without 
inducing further trauma to the frail palatal wound.

CONCLUSION

The current randomized controlled trial shows 
that curcumin gel is a useful palatal wound dressing 
material that has features that enable palatal wound 
re-epithelization and reduces post-operative pain.
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