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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Modern oral surgery requires objective and 

reproducible tools for assessing soft tissue healing. The Palatal 
Mucosal Open Healing Index (PMOHI) is a clinical parameter 
that enables standardized monitoring of epithelialization and 
tissue repair following surgical interventions.

Objective: To evaluate the significance of the Palatal Open 
Healing Index as a clinical criterion for monitoring and 
predicting soft tissue regeneration.

Materials and Methods: A total of 192 patients diagnosed 
with localized gingival recession underwent clinical 
examination and surgical treatment. Following free gingival 
graft harvesting, patients were divided into six groups according 
to the management technique of the palatal donor site. Palatal 
donor site healing under open wound conditions was assessed 
using the Palatal Mucosal Open Healing Index (PMOHI).

Results: Clinical evaluation of donor site healing was performed 
on postoperative days 7 and 14. Healing without coverage was 
assessed using a 5-point scale according to the PMOHI. On 
day 7, in group 1: 21.9% of cases were scored as 1 (very poor 
healing: initial epithelialization <10%, bleeding); 68.7% scored 
2 (poor healing: epithelialization ≤20%, fibrin coating); 9.4% 
scored 3 (satisfactory healing: epithelialization up to 40%). In 
group 6 (with protective stent): 84.4% scored 4 (good healing: 
epithelialization up to 70%), and 3.1% scored 5 (complete 
healing). These differences between groups were statistically 
significant (p ≤ 0.001). Pairwise comparisons demonstrated that 
group 6 (with stent protection) had significantly better outcomes 
than groups 1, 2, and 5 (open healing). In most patients, open 
wound management on day 7th was associated with poor or 
very poor healing. 

Conclusion: The palatal open healing index is an informative 
and versatile tool that provides a standardized assessment of 
regenerative processes, thereby improving diagnostic accuracy, 
prognosis, and the effectiveness of treatment strategies in 
surgical dentistry.

Key words. Palate mucosa, donor area, autograft, open healing 
index.
Introduction.

Restoration of oral mucosal integrity is critical in the 
postoperative period following surgical interventions in 
dentistry and maxillofacial surgery. The assessment of palatal 
wound healing is most often required after harvesting free 
gingival or connective tissue grafts, reconstructing alveolar 
defects, and performing procedures on the hard and soft palate. 
Therefore, clinicians frequently face the need to evaluate both 
the speed and quality of tissue regeneration.

Oral mucosal and cutaneous wounds follow comparable 
temporal and biological patterns of healing; however, the 
oral mucosa appears to heal more rapidly and with less scar 
formation [1-3]. 

After harvesting soft tissue, palatal wounds undergo four 
partially overlapping phases: hemostasis, inflammation, 
granulation, and maturation [4-7]. Since palatal soft tissue 
healing involves multiple stages, reliable evaluation tools are 
required. Complete epithelialization is usually achieved within 
3–5 weeks [8-9]. A common method for assessing epithelial 
closure involves applying hydrogen peroxide to the palatal 
wound; the absence of bubble formation suggests that the 
solution does not penetrate into connective tissue to release 
oxygen, thus indicating complete epithelialization [10-11].

The first published Healing Index (HI) was introduced by 
Landry et al. in 1988, assessing tissue color, bleeding on 
palpation, presence of granulation tissue, condition of incision 
margins, and suppuration [12]. Scores range from 1 (very poor) 
to 5 (excellent). The Early Healing Index (EHI) proposed by 
Wachtel et al. grades healing on a 5-point scale, evaluating flap 
closure, fibrin deposition, and necrosis. In 2004, Hagenaar et al. 
developed a 3-point index (0–2) assessing gingival edema and 
color [13]. In the same year, Tonetti et al. described a dichotomous 
index based on edema, hematoma, suppuration, flap dehiscence, 
and patient complaints. In 2005, Juan et al. proposed the wound 
healing index (WHI), which evaluates periodontal soft tissue 
healing on a 3-point scale [14]. A score of 1 indicates absence 
of edema, erythema, suppuration, patient discomfort, and flap 
dehiscence; a score of 2 reflects spontaneous healing with mild 
edema, erythema, discomfort, and flap dehiscence but without 
suppuration; a score of 3 corresponds to poor healing with 
marked edema, erythema, suppuration, patient discomfort, and 
flap dehiscence, or any occurrence of suppuration.

However, none of these indices fully reflect the entire spectrum 
of palatal wound healing, which underscores the relevance of 
the present study.

Objective. To evaluate the applicability of the palatal mucosal 
open healing index as a clinical criterion for monitoring and 
predicting soft tissue regeneration.
Materials and Methods.

This study was conducted at the Department of Therapeutic 
Dentistry, RUDN University, 192 patients were examined 
and surgically treated with a diagnosis: 96 with localized gum 
recession (ICD-10: K06.0) and 96 with tooth loss due to trauma, 
extraction, or localized periodontitis (ICD-10: K08.1). After 
the examination and diagnosis, patients who met the inclusion 
criteria were randomly divided into 6 study groups (n = 32 per 
group):
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1. Group 1: donor site covered with ethyl-cyanoacrylate 
adhesive.

2. Group 2: donor site covered with butyl-cyanoacrylate 
adhesive.

3. Group 3: donor site covered with collagen sponge, fixation 
sutures, and ethyl-cyanoacrylate adhesive.

4. Group 4: donor site covered with collagen sponge, fixation 
sutures, and butyl-cyanoacrylate adhesive.

5. Group 5: donor site covered with collagen sponge and 
fixation sutures.

6. Group 6: donor site covered with a polypropylene obturation 
mouthguard.

In Groups 5 (collagen sponge without adhesive) and 6 
(protective obturation stent), wound coverings were temporary 
and non-adherent. Clinical assessment using PMOHI was 
performed only after spontaneous partial or complete 
disintegration or removal of the covering material. No forced 
removal of wound coverings was performed for evaluation 
purposes.

The Palatal Mucosal Open Healing Index (PMOHI) was 
applied exclusively to clinical situations where direct visual 
assessment of epithelialization was possible. Groups 3 and 4, 
in which the palatal wound was covered by a collagen sponge 
fixed with sutures and cyanoacrylate adhesive, were excluded 
from PMOHI evaluation because persistent wound coverage 
precluded direct visualization of the healing surface.

Palatal wound healing after graft harvesting was assessed using 
the Palatal Mucosal Open-Healing Index (PMOHI), adapted 
from the Landry, Turnbull, and Howley healing index (1988). 
The modified index incorporated additional clinical parameters 
relevant to palatal tissue, including hemostasis, inflammation, 
and wound coverage.

Clinical assessment was performed by trained clinicians who 
were not involved in the surgical procedures. Prior to the study, 
evaluators underwent calibration sessions using standardized 
clinical photographs to harmonize PMOHI score interpretation 
and reduce inter-observer variability. Clinical evaluation was 
performed on postoperative days 7 and 14, corresponding 
to the proliferative phase of secondary healing. The groups 
1,2,5,6 were evaluated using the Palatal Mucosal Open-Healing 
Index. Examinations were carried out under natural or artificial 
illumination with a headlamp and dental mirrors. To ensure 
reproducibility, standardized macrophotographs of the wound 
surface were taken with a Canon EOS 550D camera and 100 
mm macro lens at a fixed distance. 

The interpretation of PMOHI scores is summarized in Table 
1. As representative clinical photographs for all PMOHI scores 
were not available for inclusion, the descriptive component of 
Table 1 was expanded to provide objective, threshold-based 
clinical criteria (epithelialization percentage, bleeding response, 
inflammatory spread, and tactile characteristics), allowing 
reproducible score assignment without visual references.

For multiple group comparisons, appropriate nonparametric 
tests were applied. Where applicable, adjustments for multiple 
comparisons were considered to reduce the risk of type I error.
Results.

Clinical evaluation of palatal donor site management was 
performed on postoperative days 7 and 14. Healing was 
assessed using the palatal mucosal open healing index, scored 
on a 5-point scale (0–5), where a score of 5 corresponds to 
complete epithelialization. On day 7, the following results 
were observed: group 1 - 21.9% – score 1 (very poor healing: 
initial epithelialization < 10%, bleeding). 68.7% – score 2 
(poor healing: epithelialization < 20%, fibrinous plaque), 9.4% 

Score Epithelialization (visual 
criteria)

Hemostasis 
(clinical test)

Inflammatory response 
(objective signs)

Tactile / surface 
characteristics

Overall clinical 
interpretation

0

No visible epithelial 
coverage; exposed 
connective tissue over entire 
wound surface

Active bleeding at 
rest or after gentle 
air drying; unstable 
or absent clot

Severe diffuse erythema 
(>3 mm from wound 
margin), pronounced 
edema, purulent or 
serohemorrhagic exudate

Soft, friable tissue; pain 
on minimal contact

Absent healing — 
pathological course 
with failure of early 
reparative processes

1
Initial epithelial islands 
covering <10% of wound 
surface

Bleeding on gentle 
palpation; fragile 
clot

Marked erythema 
and edema (>2 mm), 
inflammatory exudate

Moist, uneven surface; 
pronounced tenderness

Very poor healing 
— delayed epithelial 
response with active 
inflammation

2

Partial epithelialization 
≤20% of wound surface; 
fibrin layer covering >50% 
of defect

Bleeding on 
palpation; loosely 
adherent clot

Pronounced erythema 
and edema (1–2 mm from 
margins)

Moist surface with fibrin 
deposits; moderate pain

Poor healing — slow 
epithelial migration, 
inflammatory phase 
predominates

3
Moderate epithelialization 
covering 20–40% of wound 
surface

No active bleeding; 
clot preserved

Mild edema and moderate 
erythema (<1–2 mm)

Slightly moist surface; 
tissue resilient on probing

Satisfactory healing 
— transition from 
inflammatory to 
proliferative phase

4
Advanced epithelialization 
covering 40–70% of wound 
surface

Stable hemostasis; 
no bleeding on 
palpation

Minimal marginal erythema 
(<1 mm), no edema

Smooth, semi-dry 
surface; minimal 
discomfort

Good healing — active 
epithelial maturation and 
tissue stabilization

5
Complete epithelialization 
with epithelial invagination 
into submucosal layer

Complete 
hemostasis; normal 
tissue consistency

No erythema, edema, or 
exudate

Dry, smooth, firm 
surface; asymptomatic

Excellent healing — 
complete restoration of 
mucosal integrity

Table 1. The interpretation of open soft tissue healing index.
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– score 3 (satisfactory healing: epithelialization up to 40%). 
Group 6 (with mouth guard): 84.4% – score 4 (good healing: 
epithelialization up to 70%); 3.1% – score 5 (complete healing), 
which demonstrates the high significance of the differences 
(p < 0.001) between the groups. These findings indicate a 
highly significant difference between groups (p ≤ 0.001). 
Pairwise comparison showed that Group 6 (with mouthguard) 
demonstrated significantly better outcomes than Groups 1, 2, 
and 5 (open healing). In contrast, open healing management in 
most patients on day 7 was associated with poor or very poor 
healing (scores 1–2).

The results are summarized in Table 2, with aggregated 
PMOHI score distributions for day 7 presented in Figure 1.

Table 2. Aggregated data on the distribution of scores on the PMOHI 
scale on the 7th day.
Score on the index scale on the 
7th day

Group 
1

Group 
2

Group 
5

Group 
6

1 – very poor healing 21,9% 9,4% 18,8% –
2 – poor healing 68,7% 81,2% 71,8% –
3 – satisfactory healing 9,4% 9,4% 9,4% 12,5%
4 – good healing – – – 84,4%
5 – excellent healing – – – 3,1%

On day 7, group 6 showed significantly better healing 
compared to the other groups. By day 14, group 6 had achieved 
almost complete healing (score 5), while group 3 remained 
at lower scores, indicating delayed healing. In groups with 
open wound management, even by day 14, complete healing 
was not achieved (scores of 3-4 prevail). The data on the joint 
distribution of groups by healing index scores are presented in 
the table (Table 3).

Table 3. Joint distribution of groups according to the PMOHI scale 
scores on the 14th day.
Score on the index scale on the 
14th day

Group 
1

Group 
2

Group 
5

Group 
6

3 – satisfactory healing 12,5% 3,1% 53,1% –
4 – good healing 53,1% 56,3% 46,9% 12,5%
5 – excellent healing 34,4% 40,6% – 87,5%

Figure 1. Aggregated data on the distribution of scores on the PMOHI 
scale on the 7th day.

Figure 2. Joint distribution of groups according to the PMOHI scale 
scores on the 14th day.

Figure 3. The state of the donor area on the first day of surgery.

Figure 4. Active epithelialization donor zone on day 7th. According 
to the patient, the wound covering was disintegrated on day 5. Score 
4 on PMOHI (epithelialization up to 70%. There is no bleeding on 
palpation, good hemostasis – good healing).
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An example of evaluating the practical use of the index to 
describe the donor zone on the palate after taking a free gingival 
autograft is demonstrated in a clinical case. The patient was 
referred by an orthopedic dentist for plastic surgery of the 
vestibule of the oral cavity around the implant on the lower 
jaw on the left. After the examination, the gum recession was 
diagnosed by ICD-10: K06.0. An operation was performed to 
enlarge the attached keratinized mucosa using medical glue 
based on butyl cyanoacrylate as a wound coating on the donor 
area.

The condition of the donor area on the day of surgery is shown 
in the figure (Figure 3).

The clinical evaluation of the management of the palatal donor 
site using a butyl-cyanoacrylate–based medical adhesive was 
performed on postoperative days 7 and 14 (Figures 4 and 5). 
The condition of the wound surface was assessed using the open 
healing index.
Discussion.

One of the contemporary tools for this purpose is the Palatal 
Mucosa Open Healing Index (PMOHI) [11,13]. The PMOHI is 
a clinical parameter that reflects the degree of epithelialization 
and mucosal recovery following surgical trauma, when the 
wound surface heals as an open wound without primary closure. 
The assessment of this index has important clinical and practical 
implications in several aspects:

1. Postoperative monitoring — provides an objective 
evaluation of the healing process after harvesting connective 
tissue grafts from the palate.

2. Comparative assessment of different donor site management 
techniques — serves as a tool in scientific research to compare the 
effectiveness of various surgical and regenerative approaches.

3. Complication prediction — delayed epithelialization may 
indicate potential risk factors (reduced local immunity, smoking, 
systemic diseases), thereby supporting recommendations for the 
use of adjunctive medical measures. Although certain PMOHI 
parameters are based on visual estimation, objectivity is 
enhanced through predefined categorical thresholds, evaluator 
calibration, and standardized clinical assessment conditions. 
These measures reduce subjectivity and support PMOHI as a 
reproducible and clinically applicable index.

Furthermore, the use of this index allows the identification 
of factors influencing its value and the condition of tissues 
during healing. Such factors include the general reactivity of 
the organism, patient age, size and depth of the defect, quality 
of hemostasis, application of membranes and wound dressings, 
and oral hygiene status.
Conclusion.

The Palatal Mucosa Open Healing Index is a practical and 
informative tool that enables an objective assessment of soft 
tissue regeneration dynamics following surgical interventions. 
Its application in both clinical practice and research promotes the 
standardization of approaches, improves prognostic accuracy, 
and enhances the quality of patient care in surgical dentistry.
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