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ABSTRACT
Aim. The aim of this study is to comprehensively

evaluate the potential complications at the recipient site
following the placement of either an autogenous subepi-
thelial connective tissue graft (SCTG) or a de-epithelial-
ized free gingival graft (DFGG), both harvested from the
palate, in surgical procedures designed to augment the
width and thickness of the attached mucosa around teeth
in cases of gingival recession and alveolar ridge defects.

Materials and methods. To achieve this objective,
articles in PubMed and Google Scholar, published in Eng-
lish from 1996 to present, were reviewed focusing on re-
ported complications associated with the use of SCTG and
DFGG for the correction of periodontal tissues around
natural teeth and dental implants.

Results. The review identified both common and
less frequently reported complications that may arise at
the recipient site following the application of autogenous
grafts for the augmentation of attached keratinized mu-
cosa.

Conclusion. Autogenous grafting procedures using
palatal donor tissue are well established as safe and pre-
dictable techniques for increasing the amount and volume
of soft tissues. However, they may occasionally result in
adverse outcomes that necessitate additional surgical in-
tervention.

Keywords: complication, recipient site, autog-
enous, connective grafts,

INTRODUCTION
The use of subepithelial connective tissue grafts

(SCTG) and de-epithelialized free gingival grafts (DFGG)
harvested from the palate represents one of the most
widely applied techniques for increasing the width and
thickness of the attached mucosa around natural teeth and
dental implants, particularly in the management of
gingival recessions and alveolar ridge defects. Initially,
free gingival grafts consisting of keratinized epithelium
and submucosa were obtained from the palate to augment
the amount of attached mucosa. This approach has been
described as a relatively straightforward surgical proce-
dure in which soft tissues are transferred from one intraoral
site to another. However, because the palatal donor site
was left to heal by secondary intention, patients fre-
quently experienced prolonged and unpleasant postopera-
tive pain. Subsequently, various modifications and alter-
native techniques were developed for harvesting SCTG,
aiming to reduce donor-site morbidity while maintaining
the effectiveness of autogenous grafts for soft tissue aug-
mentation [1,  2, 3].

At present, the use of autogenous gingival grafts
is considered one of the safest and most predictable ap-
proaches for achieving successful outcomes in soft tissue
augmentation within the oral cavity. These grafts are
widely employed and represent a cornerstone of muco-
gingival surgery [4]. Nevertheless, in addition to the pala-
tal donor-site wound created during harvesting, compli-
cations may also occur at the recipient site, which can
compromise the desired clinical outcomes.

Complications in recipient site after soft tissue aug-
mentation in oral cavity are generally categorized into two
groups depending on whether they necessitate further sur-
gical correction: major and minor [5]. Major complica-
tions include re-epithelialization of the graft, formation
of an epithelial strip, cul-de-sac, epithelial cysts, and bone
exostoses. Minor complications include graft discolora-
tion and superficial revascularization. Most reports pri-
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marily describe early or immediate complications such as
bleeding, inflammation, pain, and edema, [6, 7]. In most
cases, they are non-specific and are also characteristic of
other surgical procedures. In contrast, late complications
may emerge weeks, months, or even years after graft place-
ment at the recipient site, occasionally requiring second-
ary surgical intervention—an outcome that is often poorly
accepted by patients. It is suggested that they are due to
an incorrectly planned or executed technique or the rea-
son for their development has not been definitively es-
tablished. Complications in the recipient area after aug-
mentation procedures can be divided into non-specific
and specific. Non-specific can be defined as those that are
not related to localization and are characteristic of other
surgical procedures. Their definition as specific can be
made when it is associated with incorrect planning and
implementation of the augmentation technique, as well
as the peculiarities of the recipient site itself such as lo-
calization, blood supply, aesthetic requirements and oth-
ers. Usually early complications are defined as unspeci-
fied, while late complications are specified and require
surgical correction.

The aim of this study is to comprehensively evalu-
ate the causes and potential complications at the recipi-
ent site following the placement of either an autogenous
subepithelial connective tissue graft (SCTG) or a de-epi-
thelialized free gingival graft (DFGG), both harvested
from the palate, in surgical procedures designed to aug-
ment the width and thickness of the attached mucosa
around teeth in cases of gingival recession and alveolar
ridge defects.

MATERIALS AND METHODS
Òo achieve the objective, a study was conducted

of articles published in PubMed, Scopus, Web of Science
in English over the last 30 years,  with particular empha-
sis on reported complications associated with the use of
SCTG and DFGG for the correction of periodontal tissues
around natural teeth and dental implants, as well as strat-
egies for their prevention. The selection of articles was
made by keywords such as ,,recipient site’’ , ,,gingival
graft’’, ,,gingival complication’’, ,,oral cavity’’ and
,,gingival augmentation’’.

RESULTS
The occurrence of complications at the recipient

site after ginival augentation is influenced by multiple
factors, which may be related to either the clinician or the
patient. Of critical importance are appropriate treatment
planning, the type and harvesting technique of the graft,
the timing of graft processing, transfer, and adaptation to
the recipient site, as well as the clinician’s level of surgi-
cal expertise and technical skills. Patient-related determi-

nants include adherence to oral hygiene instructions, sys-
temic health status, concomitant medication use, and lo-
cal anatomical considerations such as tooth morphology,
occlusal relationships, and oral hygiene practices.

Complications at the recipient site are generally
classified according to the time of onset after surgery into
early and late complications [6, 8, 9, 10, 11]. Early com-
plications  occur immediately to several weeks
postoperatively, while late complications manifest weeks,
months, or even years after gingival augmentation proce-
dures.

Early complications in the recipient site are non-
specific and they are not related to location and may ac-
company virtually any surgical intervention.

They include:
• Pain at the recipient site – Pain may arise from

direct tissue trauma during surgery or from peripheral nerve
irritation secondary to postoperative inflammation [6, 11].

• Infection – As with other surgical procedures, in-
fection at the recipient site compromises treatment out-
comes. Given that the oral cavity harbors a diverse micro-
bial community and cannot be completely isolated, rigor-
ous preoperative preparation is essential. This includes
professional debridement, irrigation with antiseptic solu-
tions, and strict adherence to aseptic technique. The pre-
and postoperative use of chlorhexidine has been shown to
reduce bacterial load, inhibit recolonization, and thus pro-
mote healing [12].

Infected sites, including localized abscesses within
the periodontal ligament or sulcus, have been documented
and are associated with rapid tissue destruction [13] and
inevitable failure of augmentation.

• Swelling (edema) – Edema represents a non-spe-
cific inflammatory response to tissue trauma, encompass-
ing hyperemia, vasodilation, increased vascular permeabil-
ity, and interstitial fluid accumulation. It typically devel-
ops within hours after surgery and subsides within 4–5
days [11]. Longer operative times are correlated with mod-
erate-to-severe postoperative edema [6].

• Dentin hypersensitivity – Following root coverage
procedures, increased sensitivity of treated teeth may per-
sist despite successful graft integration. Long-term moni-
toring over 4–6 months is recommended, and patients
should be counseled preoperatively regarding the poten-
tial for prolonged hypersensitivity [11, 14].

• Hemorrhage, ecchymosis, and “liver clot” forma-
tion – “Liver clot” (also termed “currant jelly clot”) is a
rare postsurgical complication characterized by a dark red,
hemoglobin-rich clot, attributed to profuse venous bleed-
ing [11, 15, 16, 17]. It typically occurs within 24-48 hours
postoperatively [18] and is most evident along the flap
margins, occasionally extending to adjacent crowns. Pro-
posed etiologies include occult infection, foreign bodies
such as splinters of bone, a fleck of enamel, or a piece of
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dental restorative dressing material, and repeated disrup-
tion of coagulum organization. If a liver clot forms, gently
remove it with sterile gauze and saline irrigation,  soft pres-
sure is applied with gauze for several minutes to minimize
the clot and provide a larger contact surface of the flap to
the recipient site [11].

• Loose sutures and inadequate graft immobiliza-
tion – Failure to achieve stable fixation of the graft predis-
poses to hematoma formation between the graft and recipi-
ent bed, with subsequent risks of infection, necrosis, de-
layed healing, or the development of a mobile mucosa.
Secure immobilization of SCTG or DFGG beneath a
coronally advanced flap is therefore essential. Premature
suture loosening or loss often results in contamination,
edema, infection, or accidental trauma to the surgical site,
and is strongly associated with treatment failure [9].

• Flap dehiscence and displacement -this is a pre-
mature opening of the surgical wound, exposing the un-
derlying bone, membrane, or graft. This disrupts the heal-
ing process of the surgical wound, increases the risk of
infection and leads to adverse postoperative outcomes. The
main causes of dehiscence are excessive flap traction, in-
correct flap preparation, inappropriate preparation of the
recipient site- insufficient de-epithelization of papilla, and
errors in suturing and fixation of the flap. It has been found
that if the flap pull is within 0.05-0.10N, the probability of
dehiscence is small (about 10%), but if it increases above
these values, the risk of dehiscence increases from 40 to
100% [19]. Insufficient de-epithelialization of the papil-
lae in the recipient bed does not allow for tissue and vas-
cular exchange for flap survival. The method of flap fixa-
tion is also crucial for the subsequent healing process. For
example, according to de Santis et al., to ensure minimal
mobility and precise adaptation, the main stabilizing su-
tures should be attached around the papillae [20]

• Graft necrosis, shrinkage, or flap necrosis – Necro-
sis of the palatal graft or recipient flap may occur within
days postoperatively and is more frequently observed with
SCTG, particularly when recipient-site vascularity is in-
adequate [6]. Several factors contribute to necrosis, with
the vascular supply of the surrounding recipient tissues
being paramount, as it supports plasma diffusion, cell mi-
gration, and revascularization. Flap design is equally criti-
cal: flaps must be of sufficient thickness and dimensions
to ensure stable graft coverage. Thin flaps are prone to
perforation, compromising blood flow and graft integra-
tion. In addition, excessive suture tension can impair
perfusion and angiogenesis, further predisposing to graft
failure. The size and thickness of the graft, as well as its
stabilization in the recipient area, are also factors that must
be considered to avoid flap or graft necrosis [11].

Late complications typically arise one month to
several months, and occasionally up to a year, after ini-

tial healing of the recipient site. In most cases, correc-
tive surgical intervention is required. These complica-
tions include:

• Graft discoloration or color mismatch – The most
frequently reported late complication is a discrepancy in
color between the grafted tissue and the surrounding mu-
cosa, åspecially in areas with increased aesthetic require-
ments such as the frontal areas, with reported prevalence
ranging from 46.9% to 80% [5, 21]. This is more com-
monly observed following de-epithelialized free gingival
grafts (DFGG), as the harvested grafts are often non-uni-
form, with residual epithelial islands that contribute to ir-
regular pigmentation, texture, and potential scar forma-
tion [21]. Consequently, DFGG is generally avoided in the
anterior esthetic zone. Raoofi et al. [22] emphasized the
distinction between “deficiency” and “complication” in
this context, noting that changes in graft color per se should
not be considered a complication unless accompanied by
incomplete or impaired healing.

• Superficial re- epithelialization – This refers to
partial or complete reformation of the superficial epithe-
lial layer of the graft, presenting clinically as an irregu-
larly shaped, well-demarcated spot at the recipient site.
Ripoll et all [5] described this as an aesthetically disturb-
ing outcome, particularly in the anterior maxilla in pa-
tients with high smile lines. Both graft discoloration and
superficial re-epithelialization are more frequently associ-
ated with DFGG than with SCTG and to eliminate them, re-
deepithelization can be performed with a diamond burr.

• Epithelial bands – These present as thin, mobile
epithelial bridges spanning across the graft, which can be
lifted with a periodontal probe. They do not integrate with
the grafted tissue and move freely. Their occurrence is at-
tributed to incomplete epithelial removal during graft
preparation and inadequate adaptation or fixation of the
graft to the recipient bed [6, 11].

• Graft exposure (SCTG or DFGG) – Premature ex-
posure of the graft occurs after displacement or release of
the coronally advanced flap, typically within 1–2 months
postoperatively. This leads to secondary healing and
esthetic compromise, characterized by tissue protrusions
at the gingival zenith that differ in color and texture from
adjacent tissues. Preventive measures include positioning
the graft at or slightly apical to the cementoenamel junc-
tion, with the flap margin placed 1–2 mm coronally [11,
23]. Late exposures, occurring 9–12 months post-
operatively, have also been reported, underscoring the
importance of graft quality and maturation beneath the
mucosal flap. If a second root coverage procedure should
be performed after the graft is exposed, it must be com-
pletely removed and a new one inserted, that is “small”
and does not disrupt the flow of blood supply to the recipi-
ent site [11].
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• Epithelial inclusions (invaginations), “gingival
cysts,” or cyst-like formations – the epithelial cyst is de-
fined as a chronic inflammatory lesion, and a cul-de sac as
a invagination formation whit probing depth greater than
0,5mm [5]. These are rare complications that can develop
months to years after augmentation procedures. Their
etiology is not fully understood, but they are believed to
arise from residual epithelial cells retained during the de-
epithelialization of the graft. Harris [21] reported epithe-
lial remnants in up to 80% of connective tissue grafts, and
microscopic evaluations have confirmed residual epithe-
lial cells despite meticulous processing [24]. Alternative
mechanisms include downgrowth or invagination of epi-
thelium from surrounding tissues, particularly at the junc-
tion of the graft (SCTG and DFGG) and the overlying flap
[25]. This mechanism also explains the occurrence of cyst-
like lesions following acellular dermal matrix allografts.

Clinically, epithelial inclusions may present in sev-
eral forms: with or without a cul-de-sac, with or without
contents, or as epithelial inclusion cysts [5, 15]. A cul-de-
sac typically manifests as a small punctate depression, like
a blind punch [5, 26, 27] or as a fistula exuding fluid on
pressure. In some cases, cyst-like structures contain whit-
ish or yellowish material and may create surface folds. His-
tological examination reveals cystic cavities lined by
orthokeratinized, hyperplastic stratified squamous epithe-
lium within fibrous connective tissue, consistent with cyst-
like lesion formation [26, 27].

Epithelial inclusions have been observed more fre-
quently in SCTG harvested via de- epithelialization com-
pared with grafts obtained using the parallel-incision tech-
nique [5, 15, 26], as residual epithelial cells are consist-
ently found despite rigorous removal efforts [28, 29].

Graft positioning also plays a role: when the de-
epithelialized surface is placed against the periosteum, con-
ditions favoring epithelial invagination or cyst develop-
ment are created [5]. Reports on graft type and lesion preva-
lence are inconsistent. Some studies associate cyst-like
lesions predominantly with SCTG [8,15], while others im-
plicate DFGG [5]. They are most commonly located in the
lateral incisor–canine–premolar region [25]. Importantly,
surgical correction of these lesions generally yields favo-
rable outcomes, with recurrence being uncommon.

• Bone exostoses at the recipient site – Bone exos-
toses are benign bony outgrowths, typically located
vestibularly along the alveolar crest. They are most often
associated with unsmoothed sharp bone edges following
extraction, but have also been reported, albeit rarely, after
augmentation procedures for root coverage. Their exact
etiology remains unclear, though periosteal trauma or fen-
estration of the periost has been suggested as a possible
factor [30, 31, 32]. Histological analysis demonstrates rela-
tively mature bone with abundant osteocytes encased in
dense fibrous tissue [30, 33]. According to Alarcón et al.
[15], exostoses are among the most frequent complications

following SCTG and DFGG, although they have also been
documented with acellular dermal matrix allografts
(ADMA). They are usually detected incidentally in the
canine–premolar region [31, 32] and are asymptomatic
apart from esthetic concerns. Management consists of sur-
gical reduction under local anesthesia.

• Superficial revascularization – Characterized by
the proliferation of superficial blood vessels within the
grafted tissue, this complication leads to color discrepan-
cies and poor esthetic integration with surrounding tis-
sues. This complication at the recipient site decreases over
time, the tissues gradually tend to harmonize and does not
require further treatment [5].

• External root resorption – A rare, aggressive, and
difficult-to-diagnose condition occasionally associated
with connective tissue grafting [11]. Several cases of root
resorption have been reported following SCTG for reces-
sion treatment [8, 34, 35], though no definitive causative
factors have been identified. Resorption often becomes evi-
dent years after surgery [36]. Treatment options vary de-
pending on severity and may range from reconstructive
mucogingival procedures with flap elevation and defect
filling to extraction of the affected tooth [11].

• Scar tissue formation at the recipient site –these
are tissues formed after the wound healing, which have a
color, texture, or volume that is inconsistent with the sur-
rounding tissues. Although not specific to autogenous graft-
ing, scar formation may result from flap design, particu-
larly at vertical releasing incisions, where excessive trac-
tion during adaptation and fixation promotes collagen ac-
cumulation [17, 37]. Scarring may also occur when
coronally advanced or tunnel flaps are combined with
SCTG or DFGG, leading to esthetically unsatisfactory out-
comes.

Despite these complications, numerous studies have
demonstrated superior outcomes in root recession cover-
age when coronally advanced flaps are combined with au-
togenous connective tissue grafts compared to flap proce-
dures alone [6, 38, 39].

DISCUSSION
Augmentation procedures with autogenous grafts

will probably continue to be used for a long time in cases
of soft tissue deficiency around natural teeth and dental
implants, although they cause the creation of a second
wound surface. They are considered relatively safe and pre-
dictable, but complications may occur at the receiving site,
requiring repeated surgical correction. Despite the selec-
tion of the correct technique and sufficient clinical expe-
rience, it is still possible for unwanted and unpredictable
complications such as epithelial bands, gingival cysts,
bone exostoses, external root resorption to occur, which
require repeated surgical manipulation for their removal.
When the causes of their occurrence are known, they can
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be prevented. Pain and swelling at the recipient site are
predictable clinical signs and can be explained by the ef-
fects on the tissues for their augmentation [11]. The prepa-
ration of the recipient bed, associated with cutting, sepa-
ration and displacement of tissues, leads to a reaction ex-
pressed as hypermia, vasodilation, vascular permeability
and interstitial fluid accumulation, which causes the oc-
currence of edema [12]. However, it has been established
that the probability of edema occurring when applying
SCTG is relatively small- only 5.4% [9]. Only some tech-
niques such as bimamilar procedures result in more pro-
nounced edema in comparison with free soft tissue graft-
ing techniques- 31.6% vs 21.3% [6]. Harmful habits such
as smoking and prolonged surgical procedure also have an
impact.

     Haemorrhage after a surgical procedure is usually
due to vessel injury and usually stops after a blood clot
forms within a few minutes.When bleeding occurs at the
recipient site after 24 hours (secondary haemorrhage) may
be attributted to several factors- failure to follow the in-
structions given after the surgery, chewing, traumatical
brushing, prematute sutute loss, inadequate marginal sta-
bility of the flap, intentional pulling surrounding muscles.
Depending on the underlying cause, various actions may be
taken, such as placing new sutures to achieve flap stability
or additional tissue release during traction. If a liver clot
forms, gently remove it with sterile gauze, rinse with and
apply soft pressure with gauze for several minutes [11].

    Flap dehiscence, although an early complication,
requires intervention to prevent complications such as flap
shrinkage, scarring, and failed tissue augmentation. To pre-
vent this unpleasant complication, Tavelli et al [40] rec-
ommend that the flap be fixed using sling or sling and tag
sutures, as they have shown greater marginal stability than
single interrupted sutures.

     Late complications occur two to three or more
months after the augmentation procedures. The etiology
of some of them, such as bone exostoses, gingival cysts,
and external resorption of the roots of some teeth, is not
yet fully understood [11, 24, 32]. Some of the complica-
tions at the recipient site, such as color mismatch between
the graft and surrounding tissues, superficial re-epitheli-
alization and bone exostoses, are explained by the use of
de-epithelialized connective tissue grafts- DFGG [5, 21].
Îthers, such as epithelial inclusion, cyst-like formations
and external resorption of the root are more likely to occur
after SCTG is applied [5, 8, 15, 25, 26, 35]. The treatment
approach for each of them is different, depending on the
specifics of the complication itself. For example, superfi-
cial re- vascularization at the recipient site decreases over
time, the tissues gradually return to normal, and treatment
is often not required, while in others, such as scar tissue or
superficial re- epithelialization can be removed with a dia-
mond round bur under local anesthesia.

      According to a study by Ripoll  et al. [5] late
complications are more common with DFGG compared to
SCTG, in most cases are major and they require surgical
correction.

CONCLUSION
Autogenous grafting remains one of the safest and

most predictable approaches for augmenting the volume
and quality of soft tissues, with broad applications in re-
solving esthetic and functional dental problems. Nonethe-
less, complications may occur not only at the donor site
but also at the recipient site, occasionally necessitating
additional surgical intervention. Comprehensive knowl-
edge of potential complications and their etiological fac-
tors is essential for their prevention and management,
thereby improving long-term treatment success.
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