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Clinical Relevance

The palatal site used for the graft causes discomfort and pain on the donor site. Different technique and adjunct have been

used to reduce the discomfort and pain on the palatal donor site.

Introduction

An adequate width of attached gingiva is essential for
maintaining healthy periodontium and to create a seal against
the contaminated environment of the oral cavity [1,2]. Gingival
recession and mucogingival problems are the mostly
encountered conditions in daily practice. Different treatment
modalities are developed among which Free soft tissue graft is
widely used and accepted treatment modality for the treatment
of mucogingival defects [2,3]. A soft tissue graft is a withdrawal
of soft tissue that is completely detached from its original donor
site and placed in a prepared recipient bed.

The ideal characteristics for the graft should be user-
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friendly, quick, have an adequate size that to the patient and
should create a wound in the donor area that heals rapidly with
minimal postoperative problems [4,5].

Palatal area is found to be the most suitable area for the
intra-oral autogenous graft due to a similar histological structure
as with keratinized gingiva [6,7] and therefore, suitable for
donor wound healing [8]. The donor site for the graft is
primarily the hard-palatal mucosa, located between the canine
and the second molar region [9,10]. The greater thickness of the
palatal mucosa is found around the second premolar and
thinnest around the second molar [11]. The palatal mucosa in
the premolar region is the best area for obtaining graft due to its
anatomic reason as a graft can be obtained without causing any
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damage to the greater palatine artery [12-14].

The two most commonly used free soft tissue graft
procedures are the Free Gingival Graft (FGG) and Connective
Tissue Graft (CTG) [5]. In 1968, Sullivan & Atkins described
the FGG technique, which was easy to perform and enables
large quantities of graft tissue to be obtained [15]. FGG is
obtained by removal of an epithelial layer of palatal mucosa that
leads to the formation of the open wound which heals by
secondary intention and found to be associated with high
postoperative morbidity [5,15-19].

CTG is found to be the gold standard treatment modality for the
gingival recession and other Mucogingival procedures. [3,5]
CTG is obtained with a primary split-thickness access flap
elevation and the donor site is completely closed with the access
flap resulting in the formation of a closed wound that is thought
to reduce postoperative patient discomfort. Originally CTG was
designed by Langer and Calagna in 1980 [20] which was
modified to parallel incision technique [4,21] that left a denuded
wound area on donor site which increases patient morbidity. To
reduce postoperative morbidity, more elaborate techniques such
as a trap door with one releasing incision [22] with two
releasing incisions [23], single incision technique [24,25] were
performed. A single incision technique was described as more
conservative and less traumatic for the patient, ensuring healing
by primary intention and reducing palatal discomfort. [24,25]

The harvesting of autogenous grafts creates a second
wound site, with a higher possibility of local morbidity and
postoperative discomfort, which can result in lower patient
acceptance. Excessive haemorrhage, postoperative bone
exposure, prolonged pain/discomfort, necrosis of palatal tissue,
unexpected postsurgical swelling and ecchymosis, infection,
external root resorption, changes in sensitivity, open palatal
wound [2,5,17,26-32], Cases of a mucocele [33] and an
arteriovenous shunt [34] has been reported as complications
after harvesting palatal graft. The main concern for the donor
site is tissue necrosis when the palatal thickness is inadequate or
primary closure is not achieved [23] along with post-operative
pain and discomfort. Therefore, several techniques have been
proposed and utilized to obtain a suitable palatal graft with
minimal postoperative complications.

Along with various surgical procedure to obtain graft,
various adjunct has been used to reduce the patient morbidity on
the donor site such as a Low-level laser, Hyaluronic acid,
Platelet-rich fibrin and so on. So, different graft harvesting
technique with various agents have been used in the donor site
to reduce the postoperative morbidity. All the cited techniques
need an adequate thickness of palatal mucosa to avoid
desquamation of the undermined superficial flap due to
compromised vascularization.
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Rationale and focused question

To our knowledge from the literature, there is no absolute
explanation for the graft harvesting technique with or without
adjunct which has minimal postoperative morbidity in the donor
site.

The addressed focused question is “What is the
recommended graft harvesting technique with or without an
adjunct to reduce postoperative complications on donor site?”

Materials and Methods

Search strategy

PubMed and Cochrane library database were used to search
the relevant literature with the combination of following
keywords from Jan 2000 to June 2018 performed in humans
using the keywords (Connective tissue graft; Free gingival graft;
Palatal donor site; Wound healing; Palatal healing) as shown in
Table 1.

PubMed Connective tissue graft
OR free gingival graft
AND palatal donor site
AND palatal healing

OR wound healing

Cochrane library #1 Connective tissue graft
#2 Free gingival graft

#3 palatal donor site

#4 Palatal healing

#5 Wound healing

#6 #1 OR #2

#7 #4 OR #5

#8 #6 AND #3 AND #7

Table 1: Search strategy.
Eligibility criteria

The following eligibility criteria were applied for the
literature search: 1. Original articles; 2. Experimental human
studies; 3. Articles published only in the English language; 4.
Reference list of pertinent original and review studies; 5.
Intervention: various graft harvesting techniques with or without
adjunct to reduce donor site morbidity; 6. Randomized
controlled trials. Letters to the editors, historic reviews, abstract
with no full-text articles and unpublished articles were excluded.
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Data extraction

Two reviewers independently extracted data from the
eligible studies. Name of the first author, Year of publication,
Country, Study design, Number of patient [Male(m)/Female(f),
mean age], Inclusion criteria, Loss of follow up, Postoperative
medication, Post-operative donor site care with other
material/Palatal stent, Graft size( GRT=Graft thickness;
GRH=Graft height; GRW=Graft width) and Laser parameters
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(Ga-Al-As=Gallium Aluminum Arsenide) were extracted from
the included studies as presented in Table. 2

Study selection

At each stage of the study screening, two reviewers
independently reviewed the studies and made selections for
inclusion (Figure 1).

PRISMA 2009 Flow Diagram

Records identified through Additional records identified
database searching through other sources

g (pubmed n = 1410 (n=3)
£ Cochrane n=27)
o
£

=

(7}
o

B l l

=y
Records after duplicates and irrelevant
articles removed (n =91)

0o

c

i~

§ Records excluded after
A screening titles and

= Records screened for titles and
RS abstract
abstract (n =91) (n=66)

_ Fulltextarficles assessed Full-text articles excluded,
£ for eligibility ———» (n=9duetononRCT)
2

® (n=25)

]

1
Studies included in
quantitative synthesis
ta-analysi:

_S (me(a -anas;/sns)

& n = 1

=

=

(=

Figure 1: Flow diagram of an electronic search.

Study quality and risk of bias assessment

Two reviewers worked independently to search for and assess studies for their methodological quality applying the Cochrane
collaboration’s tool for assessing the risk of bias. (Cochrane handbook for systematic reviews of interventions; Higgins and Green
2011). This tool includes seven entries: random sequence generation, allocation concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome data, selective reporting and other bias (Figure 2a and 2b). If more than two
high-risk entries, it was considered of low quality; else it was considered to be of high quality.
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Figure 2a: Risk of bias graph.

Clin Oral Sci Dent, an open access journal

Volume 2 ¢ Issue 3 » 2019



Huang Jiao, Clin Oral Sci Dent (2019), 2:3

Page |4

blinding of participants and personnel
blinding of outcome assessment

Bahamman M.A. 2018

Del Pizzo et. al. 2002

Femminella et.al. 2015

Dias et al. 2014

Fickl et. al. 2014

Heidari et. al. 2017

Keceli 2015

Silva et. al. 2016

Ozcanet al. 2017

Ozcelik et.al. 2015

Tavellietal. 2018

Ustaoglu et. al. 2016

Yen et. al. 2007

Yildirim et. al. 2017

Zucchelli et.al. 2010

0000 OO0 0006006~

POO O OO OO O® O O® S ® ® ®| @) randomsequencegeneratoin

Zucchelli etal. 2014

00 0000 SO OS S (® O @ ®|:ocatonconceamen

® 0066 e OO0 OO S @ @ ®|incompetoutcome data
® 0000 OOO OO O OO O O ®|sccterntn
O O000 OO0 OO0 DO O Ot

Figure 2b: Risk of bias summary: review authors' judgments about each risk of bias item for each included study.

Statistical analysis

A meta-analysis of the studies was not possible due to
heterogeneity in trial design and outcomes reported. Therefore,
the data related to included trial quality was subjected to
narrative synthesis. Trial quality was assessed using the critical
appraisal skills program and Prisma-2009 check-list.

Search results

1407 articles were found in PubMed and 20 articles from
the Cochrane library database. Bibliography of the selected
articles was also screened and found 4 articles missed from the
databases. Duplicates and irrelevant articles were removed using
endnote x8.0.1.0 software. Finally, 25 articles were assessed for
full-text review. 9 articles were excluded that does not fulfil the
eligibility criteria. Finally, 16 studies were included in the
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studies.

14 studies were RCTs, 2 studies were performed in a split-
mouth design [35,36]. 2 studies comparing FGG & CTG [19,37];
1 study comparing different techniques of CTG [31]; 2 studies
shows the effect of graft dimension [38,39]; 12 studies shows
the Effect of different adjunct to graft harvesting procedure for
reducing patient morbidity- 1 use Medicinal plant extract (MPE)
[40],1 used Hyaluronic acid (HA) in two different concentration
[41], 1 used Platelet concentrate (PC) [35], 4 used PRF
[2,30,42,43], 1 used haemostatic agent for dressing palatal
wound [39], 4 studies determine the effect of Photo
biomodulation on palatal wound healing [36,44-46]

Outcome variables

Studies that determine the patient morbidity on palatal
donor site as: (A) Pain according to VAS (B) Pain assessed
according to number of analgesics pills taken (C) Discomfort as
VAS (D) Altered in feeding habits as VAS recorded till (1day-3
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weeks) after surgery with various graft technique and various measures implemented in palatal donor area to reduce morbidity.

Study populations

Systemically and periodontally healthy patient with no
history of taking medication or surgery in the involved site was

done in the past 6 months were included in selected final articles.

Mean age available in 14 included studies while one used [35]
age range and two studies [2,38] did not mention age and sex
distribution. Other 13 included studies provided sex distribution.

The sample size ranged from 12 to 125 and the follow-up
period for the post-operative morbidity from the day of surgery
to 3 months. Postoperative morbidity was calculated from the
questionnaires taken after the surgery. The loss to follow up was
reported in all studies and 6 studies show the number of Patients
lost in follow up [2,30,35,40,44,45].

14 of the studies included the non- smoker patients whereas 2
studies contain patient who smokes less than 10 cigarettes per
day[37,38] and 1 study included 3 smokers in each group. 5
studies used an acrylic stent in the palatal donor site after the
harvesting procedure [2,29,30,35,41]. Two studies [37,38]
applied equine-derived collagen derivative in the palatal donor
site. 3 studies did not provide medication after the surgery
[30,41,46] and one study did not mention about any medication
[40]while other 13 studies provided analgesics if necessary for
at least 3 days. 8 of the studies used Full Mouth Bleeding Score
(FMBS), and Full Mouth Plaque Score (FMPS) <20% before
surgery [2, 19, 37-40, 42, 46]. 8 studies did not mention FMBS
and FMPS [30,31,35,36, 41,43-45].

Interventions

2 studies compared free gingival graft with connective
tissue graft [19,37]. 4 of the studies compared the effect of low-
intensity laser treatment over the palatal wound. [36,44-46] in
which One of the studies compared two power densities [45].9
studies used a different adjunct to the palatal donor site after
harvesting the graft: 4 studies used PRF on the palatal wound
[2,30,42,43]; 1 study used platelet concentrate [35]; 1 study
used hyaluronic acid on the donor wound [41], and another used
medicinal plant extract to compare the effect over postoperative
complications [40], 1 used haemostatic agent for dressing
palatal wound [39].

2 study was conducted to determine the effect of a different
dimension of the graft on the morbidity [38, 39]; 1 study
compared three graft harvesting technique (SI, Modified Sl, and
TD) of CTG [31].
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Reported outcome variables

Since pain is the perception of the patient which is
recorded either VAS score or amount of analgesics taken by the
patient. Patient morbidity on the donor site was reported as the
subjective perception of pain, discomfort, feeding habit
according to the VAS. The pain was also monitored according to
the mean amount of pain Kkiller assumptions. 10 studies
described pain in relation to VAS score [2,29-
31,35,36,39,41,43,46], 11 studies described pain in relation to
analgesics pills taken [2,31,36-40,42-45], 6 studies measured
pain as discomfort in VVAS score [19,37,38,42,44, 45], and , 6
studies measure VAS Inability to chew: [19,30,37,38,42,46]

Pain as vas score was taken one- week postoperatively in 8
studies; two studies recorded VAS from day 1 to day 7[30, 46].
All provided VAS score in mean + SD with one study presented
in avg. Pain as a painkiller assumption was determined by mean
+ SD, number of pills in mg. Feeding habit was measured as
altered to feeding habit or inability to chew.

Description of eligible studies (shown in Table 3)

One study compared FGG, single incision and trap door
method [19]. Single Incision (SI) and Trap Door [47] method
result in less postoperative pain, discomfort and inability to
chew. Another study compared Single incision, Modified- single
incision and Trap door method [31] and found less morbidity
with Single incision techniques although the VVAS score for pain
was insignificant. Another study shows a similar result in
relation to discomfort, inability to chew [37]. The study shows
discomfort with CTG with Trap Door less than FGG but non-
significant, whereas inability to chew was statistically
significant and less in CTG with Trap Door group. However,
pain in relation to pain killer consumption was found more in
CTG with Trap door compared to FGG. TD shows necrosis on
donor site which may be the reason for high pills intake in the
TD group.

One study determines the influence of the dimension of
graft in patient morbidity. Bigger graft shows significantly high
VAS score in terms of post-operative discomfort and inability to
chew [38]. Another study determines no effect of thickness and
height of graft in pain. But with an increase in 14mm width,
pain on the donor site increases significantly [39].
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Table 2: Characteristics of included studies
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The significance of post-operative morbidity
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score taken 2 week postoperatively;$ VAS score taken 3 week postoperatively;% VAS score taken till day 3
postoperatively; DGG= De-epithelialized gingival graft; TD= Trap door; SI= Single incision; MPE=
Medicinal plant extract; WG= Wet guaze; HA= Hyaluronic acid; PC= Platelet concentrate; PRF= Platelet rich
fibrin; T-PRF= Titanium prepared PRF;LLLT= Low level laser therapy; PBM= Photo biomodulation; BC=
Butyl cyanoacrylate; DGG-L= De-epithelialized gingival graft using Laser; DGG-B= De-epithelialized

gingival graft using Blade

Table 3: Results of included studies

Four studies compared the effect of low power laser in the
palatal wound healing. These studies utilized different laser
parameters for the Photo biomodulation on the donor site. One
study used a diode laser (wavelength 810nm and power 1W)
(Picasso 7watt, AMD LASER, Indianapolis, USA) for the
excision of the graft [46]. VAS score for pain was recorded from
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the first day to day 7 postoperatively which shows significantly
less pain in the test group. Functional limitations, physical
disability, physical pain was recorded as the quality of life
assessed using the Turkish version of OHIP-14 which shows
significantly less morbidity effect on the test group.
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Other three studies using low-level laser treatment for
Photo biomodulation shows the nonsignificant difference in
relation to pain, discomfort [36, 44, 45]. One study used a diode
laser (THOR laser, London, UK). Postoperative pain was
measured on the day of surgery for the first 8 hours. First 3
hours after surgery, the test group presented significantly more
vas score for pain than the control group. However, the pain was
more with control for a second to 12 days but was not
statistically significant. The number of NSAIDs intake was
more in the test group in the first two days than the control
group but not significantly [36]. One study used a Ga-Al-As
low laser [44] whereas another study compared the effect of two
power densities (60 & 30) on the healing of the palatal wound
[45] and found no significant difference in relation to
postoperative pain and discomfort.

9 studies used different adjunct over the palatal wound. 3
studies used PRF over the palatal wound and found a significant
reduction in pain, discomfort in the test group and increased
feeding habit. [30, 42, 43]. One study shows a significant
reduction in pain from the day of surgery to day7 and day 14
postoperative [30].

One study used titanium prepared PRF [2] and another
study used platelet concentrate [35] over the palatal wound and
found no significant difference in terms of pain.

One study used hyaluronic acid of two different
concentration (0.2% and 0.8%) and found significantly less pain
than the control group. 0.2% hyaluronic acid shows quick pain
relief than 0.8% HA [41]. Another study used a haemostatic
agent and found a significant difference for 7,10 and 14day post
surgically. It also found that pain was not associated with the
depth of the graft but depends on the width of the graft. Graft
width > 14mm shows significantly more pain as vas score for
3,4,6,7,10 and 14th day post-surgically [39]. One study used
medicinal plant extract and found less vas score for the first 6
days after surgery. There was no significant difference after day
7 [29].

FGG shows to be less favourable with postoperative
morbidity in donor site compared to CTG which is thought to be
due to the secondary intention of healing in FGG [16-19,28].
The postoperative pain and discomfort associated with FGG was
not only due to the type of palatal wound healing but also
associated with the height and depth of the wound on donor
palatal site [32, 38] probably associated with injury to a large-
sized nerve/vessel, causing greater pain [39]. When a CTG
harvesting technique is performed, some connective tissue must
be left to maintain the vitality of the primary flap, and due to the
closed wound, CTG shows less postoperative morbidity [4,27].
Single-incision technique is found to be the most acceptable for
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the donor site as it is safer than TD in terms of pain and necrosis
[18,23,31,37]. Sl is less invasive with the improved blood
supply of the flap favouring primary wound closure. [4,25,31].

Selection of the graft harvesting technique depends upon
the amount of palatal mucosa. The primary access flap must
include both epithelium and connective tissue that is critical for
its viability. It can be suggested that when 2 mm or more of soft
tissue thickness can be left to cover the palatal bone, donor site
shows less postoperative morbidity. CTG harvesting techniques
are preferred because primary intention wound healing results in
very limited pain and a better postoperative course in terms of
patient stress and ability to chew. If the palatal soft tissue is not
thick enough, it consists only or prevalently of epithelium and
might result in necrosis/dehiscence during the first healing
phase. As a result, the palatal wound heals by secondary
intention due to primary flap dehiscence/necrosis caused by
sloughing of the primary flap which is the main cause of marked
post-operative discomfort [4,5,18,19,23,31,37]. It can be
speculated that the more painful postoperative course due to
secondary intention wound healing might be due to some
infection of the wound favoured by tissue necrosis and/or from
the greater depth reached during the harvesting technique [37].
In this situation, the ambition is to harvest a partly de-
epithelialized free gingival graft [37,48,49]. Postoperative pain
and discomfort was mainly associated with the dimensions of
the graft extracted from the donor site and the remaining tissue
on the donor wound [32,38]. With each millimetre increase in
the thickness of the graft, pain value increases and found an
inverse relation with palatal mucosal thickness for the first week.
But one study found no difference in VVAS score in relation to
the height and thickness of the graft. Vas was found
significantly affected by the width which was more in graft
width > 14mm [39]. Larger the dimensions of the palatal wound,
result in larger wound area which increases the discomfort and
that too alters the feeding habit. Soft tissue thickness remaining
on the palatal bone affect the discomfort for the patient. The
thickness of the remaining soft tissues covering the palatal bone
is found to be associated with the patients’ post-operative
discomfort, therefore 2 mm or more of soft tissue should be left
to cover the bone [37]. Bigger and thicker CTG results in the
thin tissue covering the palatal wound that increases the risk of
covering flap dehiscence and consequently graft exposure that
increases discomfort [38]. It could be speculated that various
adjunct material applied over the palatal wound may have
produced the same protective effects as a thick residual layer of
connective tissue.

Inflammation and cellular migration, proliferation and
differentiation are crucial processes for successful healing
[50,51]. The highest pain was perceived on the first post-
surgical day and then gradually decreases in the subsequent
healing period [32]. Duration of the procedure also shows the
effect on postoperative morbidity. Lengthy surgical procedures
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may create extensive tissue injury, prolong vasodilation that
permits more fluid to accumulate in the interstitial spaces, and
results in a higher level of biologic mediators released by
inflammatory and resident cells. [28]

Protection of the palatal wound with soft tissue or adjunct
closing the donor site has a positive effect on wound healing
and reduce associated pain that minimizes patient discomfort
[16, 52]. If the palatal wound is maintained and protected during
the healing period, no differences could be found between CTG
and FGG groups in terms of pain and morbidity. Hence, the
utilization of the adjunctive agent seems to be critical for
minimization of postoperative pain. [39]

Various adjunct like Platelet concentrate, platelet-rich fibrin
(PRF), titanium- based platelet rich fibrin, hyaluronic acid (HA),
haemostatic agent and medicinal plant extract (MPE) has been
used in the donor site which is found to reduce postoperative
pain and discomfort significantly. One of the most important
advantages of using adjunct over the palatal donor site is wound
protection from surrounding external irritants, reducing
postoperative pain and discomfort with acceleration in wound
healing. [30,43]. It is thought that MPE, HA, a haemostatic
agent, PRF provide the complete seal and protection of the
wound via cellular proliferation, vascular dynamics,
antimicrobial activity, and provide an extracellular matrix for
the earlier connective tissue healing that reduces postoperative
morbidity on the donor site [53-55].

Low-level laser treatment has been thought to bio stimulate and
accelerate  wound healing, stimulating the process of
regeneration and epithelialization [56], promote provisional
matrix and wound reorganization [57] resulting in less
postoperative pain [58]. But no significant difference was
recorded in terms of discomfort and analgesic intake, after the
photo biomodulation of the donor site after excision of the graft
whereas one study shows a significant reduction in
postoperative discomfort in laser therapy group. This can be due
to the mode of excision performed by laser whereas in the other
two study excision was performed by knife and photo
biomodulation was performed in the palatal wound. [46]. It can
be assumed that during blade excision periosteum was injured
whereas during laser excision care was taken not to injure the
periosteum resulting in a minimal depth of excision than the
blade and result in less discomfort.

Conclusion

It is common to have post-operative discomfort on the palatal
donor site after harvesting the graft with any techniques but can
be minimized to some extent. The closed wound on donor site is
found to be less associated with the postoperative morbidity. In
CTG or with adjunct, the palatal wound is protected from
external irritant reducing postoperative pain and discomfort.
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Further research should be carried out with the most reliable
graft harvesting technique with minimal postoperative morbidity
on the palatal donor site.
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