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ABSTRACT 

Aim. The aim of this study was to evaluate the influence of two harvesting approaches on the donor 

site vascular injury. 

Materials and methods. A split-mouth cadaver study was designed on 21 fresh donor heads. Every 

hemi-palate was assigned to receive the trap-door (TDT) or the epithelialized free gingival graft 

harvesting technique (FGGT). A soft tissue graft was harvested from each side for histology analyses. 

Betadine solution was used to inject the external carotid artery and a collagen sponge was 

positioned over the harvested area to compare the amount of “leakage”. 

 

Results. The mean leakage observed was 16.56  3.01L in the FGGT-harvested sites, and 69.21  

7.08 L for the TDT group, a ratio of 4.18 (p<0.01). Regression analyses demonstrated a trend for 

more leakage at thinner palatal sites for the FGGT group (p=0.09), and a statistically significant 

correlation for the TDT-harvest sites (p=0.02). Additionally, a shallow palatal vault height (PVH) was 

associated with a higher leakage in both harvesting groups (p=0.02). The histomorphometric 

analyses revealed that grafts harvested with TDT exhibited a significantly higher mean number of 

medium (ø = 0.1-0.5 mm, p=0.03), and large vessels (ø ≥ 0.5 mm, p=0.02).  

 

Conclusions. Within the limitations of the present research, the TDT resulted in a significantly higher 

leakage than the FGGT, which was also correlated with the histology analyses where a greater 

number of medium and large vessels were observed in the harvested grafts. 

  



 

 

 

This article is protected by copyright. All rights reserved. 

 

1. INTRODUCTION 

Soft tissue augmentation procedures are routinely performed for the treatment of mucogingival 

deformities, such as gingival recessions, inadequate keratinized mucosa, thin gingival biotype, and 

for peri-implant soft tissue reconstruction 1, 2. 

The introduction of microsurgical approaches using high magnification with microsurgical 

instruments has improved the predictability of root coverage procedures 3. Similarly, several graft 

materials such as the xenogeneic and acellular dermal matrices, have been used for avoiding a 

second surgical site and reducing patient morbidity 4, 5. Nevertheless, these materials have achieved 

less ideal clinical outcomes when compared to autogenous connective tissue graft (CTG) or the free 

gingival graft (FGGT) 5-7. This may be due to the lack of cellular components, characteristic of graft 

substitutes 8, as well as the associated higher shrinkage over time 9. On the other hand, CTG acts as a 

biological filler to enhance the flap adaptation to the root surface and to increase gingival thickness 

10. In a systematic review and meta-analysis, Thoma et al. concluded that autogenous grafts (either 

CTG or FGGT) were the most effective technique in augmenting keratinized mucosa at implant sites 

7, a crucial factor for maintaining peri-implant health 11. 

Clinicians have explored different approaches for harvesting a CTG from the palate, while 

aiming at minimizing patient morbidity and complications, including intra- and post-surgical 

excessive bleeding, flap dehiscence and donor site infections 12-16. Palatal harvesting was first 

introduced in the late 60’s as an epithelialized free gingival graft (FGG) that healed by secondary 

intention 17. Afterward, Edel proposed the “trap-door” technique (TDT) that included one horizontal 

and two vertical incisions, creating a palatal flap that is repositioned after harvesting a CTG, to 

achieve a complete wound closure 18. Langer & Langer introduced an approach that allowed for 

harvesting a CTG containing a small band of epithelium 19. Several modifications were subsequently 
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proposed to the “trap-door” approaches 20, 21. In an attempt to avoid vertical incisions, a palatal 

harvesting technique with a single horizontal incision was also described 22, 23. The introduction of 

the single incision technique ensured a consistent thickness of the flap and the harvesting of a 

“deeper” CTG that tends to include the periosteum layer 23. Nevertheless, among the disadvantages 

of the mentioned techniques, over-thinning of the palatal flap that leads to wound sloughing and 

patient discomfort, has often been encountered 15, 24. Particularly, it has been suggested that, when 

the palatal fibromucosa thickness is limited, these techniques should be avoided 15, 25. CTG harvested 

with the mentioned approaches is commonly referred to as sub-epithelial CTG (SCTG). 

More recently, Zucchelli and coworkers 15 proposed the extraoral de-epithelialization of the 

FGG to obtain a CTG (DeCTG), demonstrating that healing by secondary intention is not associated 

with increased post-operative discomfort 15. The authors suggested that the FGG-harvesting 

technique (FGGT) approach can be performed regardless of fibromucosa thickness and that the 

quality of the DeCTG may be superior than a SCTG which is harvested deeper and contains less 

lamina propria and more fatty and glandular tissue 15, 26. Despite its clinical significance remains 

unknown, it has been shown that DeCTG may include epithelial remnants 27. 

In the literature however, whether one harvesting technique is superior to the other, 

remains controversial and their comparison has always been investigated in terms of post-operative 

morbidity or root coverage outcomes 13, 15, 28. It is reasonable to assume that the harvesting 

technique also affects the amount of intraoperative bleeding, which is a frequent event that 

complicates the CTG harvesting and hemostasis of the donor site 12, 29. While several cadaver studies 

were performed to evaluate the course of the greater palatine artery and establish the anatomical 

limits for soft tissue harvesting 30, 31, the correlation between the palatal vascular injury and the area 

of CTG harvesting (whether superficial or deep, depending on the technique) has not yet been 
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evaluated in clinical studies, mainly for ethical reasons. Therefore, the aim of this study was to 

evaluate the influence of two harvesting techniques (TDT vs FGGT) to the vasculature injury of the 

palate in a cadaver model. 

 

2. MATERIAL AND METHODS 

2.1 Study design 

The study consisted of 21 un-embalmed donor heads in a split-mouth design (42 sites in total), such 

that each hemi-palate was randomly assigned to either receive the trap-door harvesting technique 

(TDT), or the epithelialized free gingival graft harvesting technique (FGGT).  

 

2.2 Study specimens 

The specimens (age: 47 to 78 years) were donated to the Department of Periodontics and Oral 

Medicine, University of Michigan. All donor heads were preserved in a controlled – 20 C 

environment, without fixation in formalin to avoid minimal tissue structural changes. Only 

immediately prior to utilization in the study were all specimen thawed to room temperature. 

The following inclusion criteria were used for selection of the specimens for the study: (1) the 

presence of maxillary premolars on both sides, and (2) no GRs or GR ≤ 3 mm on the mid-palatal side 

of the maxillary premolars. However, presence of any of the following factors led to the exclusion of 

the specimens from the study: (1) GR > 3 mm on the mid-palatal side of at least one maxillary 

premolar; and (2) probing depth > 4 mm on the mid-palatal side of at least one maxillary premolar. 
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2.3 Clinical measurements 

The following clinical measurements were made before the surgery (baseline) using a periodontal 

probe §: 

 Recession depth at baseline: measured from the cemento-enamel junction (CEJ) to the 

gingival margin at the mid palatal site of the maxillary premolars. 

 Palatal thickness (PT): measured 5 mm apical to the gingival margin at the mesio-palatal side 

of first maxillary premolar, between the two maxillary premolars and at the disto-palatal side 

of the second maxillary premolar with an injection needle perpendicular to the palatal 

mucosa. Then, a silicon stop was position over the mucosal surface and fixed with some drops 

of cyanoacrylate tissue glue ‖. Once removed, the distance between the silicon stop and the 

needle tip was measured using a digital caliper with 0.01 mm of accuracy. PT was calculated 

as the average of the three repeated measurements.  

 Palatal vault height (PVH): measured vertically from the CEJ of the maxillary premolars to 

the sagittal line of the palate as described by Klosek & Rungruang 
32

. 

 

2.4 Randomization 

After verification of the inclusion criteria on both hemi-palates, the right and left sides were 

randomly assigned to either the FGGT or the TDT group using a computer-generated list ¶. 

2.5 Surgical procedure 

Each harvesting procedure was performed by the same provider (L.T.). PT was measured before the 

palatal harvesting to confirmed that a PT of at least 3 mm was present in the premolar area. The 
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surgical technique performed for the TDT group was a modification of the approach described by 

Edel 18. Briefly, one horizontal incision of 15 mm was traced using a 15C blade at 2 mm apical to the 

gingival margin of the maxillary premolars. Two vertical releasing incisions were performed at the 

end of the horizontal incisions and extended apically for 8 mm (a foil template was used for 

guidance). The palatal flap was reflected in split-thickness in order to maintain a 1-mm uniform 

thickness. Next, the horizontal and vertical incisions were traced again with the blade perpendicular 

to the underlying bone and then the blade was used parallel to the external surface for harvesting a 

1-2 mm thickness CTG. The periosteum was not included in the graft and was left in situ (Figures 1A 

through 1E). 

In the FGGT group, the harvesting approach was performed as described by Zucchelli et al. 15. Briefly, 

the graft dimensions were outlined using a foil template (15mm in length and 8 mm in height). A 

coronal horizontal incision was placed using a 15C blade at 2 mm apical to the gingival margin of the 

maxillary premolars followed by two vertical incisions perpendicular to the horizontal incision. Next, 

the blade was moved perpendicular to the palate until a depth of 1-2 mm was achieved. Afterwards, 

the blade was re-positioned parallel to the superficial surface to harvest the graft from the palatal 

site (Figures 1F through 1J).  

 

2.6 Evaluation of the leakage from the palatal donor site 

After the harvesting procedure, the external carotid artery was identified in the carotid triangle and 

the vessel was injected with 20 cc of anticoagulant solution #. Next, air was blown into the vessels to 

dry the specimens and the donor heads were positioned in an upright posture using a standardized 

head-holding device to remove any remnants of the injected solution 33. Next to inject into the 

identified vessel, a betadine solution was used by an examiner (S.H.) who was calibrated prior to the 
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start of the experiment by performing the vascular dissections and injections on 4 hemipalates (each 

twice) with at least 30 minutes separation. After the first evidence of a leakage of the solution from 

the harvested site, a pre-trimmed, standard sized (15 x 8 mm) collagen sponge** was lightly 

positioned over the donor site for 90 seconds to absorb the extravasated solution. The weight of the 

sponge was registered using a calibrated scale (with an accuracy of 0.0001 g), before and after the 

placement on the donor site to measure the difference in weight (in grams). Next, the weighted 

measurements were converted to L using a pre-determined formula based on a linear regression of 

the known solution weighs and the respective volume of the injected solution in-vitro.  The equation 

is:    

 

   
       

      
 

 

Whereas x denotes the weighted measurement in grams, and y denotes the amount of absorbed 

solution by the sponge in micro-liters (L). Thus, for the purposes of the current investigation, 

“leakage” was considered as the amount of solution (L) that exited from of the harvested area in 90 

seconds.  

 

2.9 Sampling and histologic processing 

The formalin-fixed samples were processed and imbedded in paraffin and sectioned at a thickness of 

0.4 m at approximately every 5 mm from the anterior (distal to the canine/ mesial to the first 

premolar area) to posterior (distal to the second premolar/ mesial to the first molar area) direction 
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(Figure 2). Four to 5 sections were available for each specimen. Sections were either stained with 

hematoxylin-eosin or submitted for CD31 immunohistochemistry (IHC) at the University of Michigan 

Health System, Department of Pathology, Immunohistochemistry Laboratory. After deparaffinization 

and antigen-retrieval, CD31 immunostaining was performed using a mouse monoclonal anti-human 

antibody (CD31, clone: JC70A ††) at a concentration of 1:100. IHC specimens were viewed using a 

E800 microscope‡‡ with a 2X objective; images were captured using a CoolSNAP EZ camera ‖‖ and 

saved using a software ¶¶ (Figure 3). CD31 expression was evaluated on the saved images, using 

sections 1 (anterior), 3 (middle), and when available 5 (posterior); if not available, the 4th section 

was used instead (Figure 4).  

 

2.10 Histomorphometric analysis 

Each section was further divided into equally divided three areas apicocoronally using a specified 

software ## 34. All vessels in the corresponding sections were counted and a distinct number was 

obtained for the coronal, medial and apical third of each section. In addition, the vessels were 

arbitrarily defined and identified based on their diameter as followed: ≤ 0.1 mm small vessels, 0.1-

0.5 mm medium vessels and ≥ 0.5 mm large vessels. 

 

2.11 Statistical analysis 

All recorded data was entered into a spread sheet and checked for entry errors. Means and standard 

deviations were computed for the continuous outcomes of the leakage results for both groups. For 

statistical comparison of the obtained results (means of both groups), independent t-test was 

utilized and a threshold of 0.05 was set for statistical significance. Additionally, regression analyses 
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were performed to assess the correlation between the recorded leakage among both groups, and 

the recorded PVH measurements. All analyses were performed using Rstudio for Macintosh *** by 

an author with expertise in statistical analyses (S.B.). 

 

3. RESULTS 

The TDT and FGGT were randomly performed in 42 sites in 21 un-embalmed donor heads. The 

average PT was 4.11 ± 0.85 and 4.38 ± 0.80 for the TDT and the FGGT groups, respectively (p=0.33), 

while the grafts obtained from the TDT and FGGT (without de-epithelialization) were 1.47  0.18 and 

1.41  0.23, respectively (p=0.79). 

 

3.1 Clinical measurements of the leakage 

The average leakage was 69.21  7.08 L in the TDT group, and 16.56  3.01L in the FGGT group. 

This difference was statistically significant (p<0.01) and lead to a ratio of 4.18 (computed as the 

mean leakage of the TDT over the FGGT group) (Figure 5). Regression analyses demonstrated a trend 

for more leakage at thinner palatal sites for the FGGT group (p=0.09), and a statistically significant 

correlation between thinner palatal sites and increase leakage at the TDT-harvest sites (p=0.02). 

Additionally, a shallow PVH was associated with a higher leakage in both harvesting groups (p=0.02). 

3.2 Histomorphometric results 

Although the mean total number of vessels (p=0.44) and small vessels (p=0.39) showed no 

statistically significant differences between the two techniques, the TDT exhibited a significantly 

higher mean number of medium (p=0.03), and large vessels (ø ≥ 0.5 mm, p=0.02) (Figure 3).  
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Posterior sections exhibited a significant greater number of medium and large vessels than anterior 

and middle sections in both groups (p=0.02 for TDT and p=0.23 for FGGT) (Figure 4). 

When the coronal-, medium- and apical- thirds of each section were considered, a significantly 

higher number of small vessels was noted in the coronal area for each group (p value <0.001), while 

a greater number of medium and large vessels were found in the apical third compared to the 

medium and coronal areas in both groups (p value <0.01). The overall number of vessels was greater 

in the coronal third than middle and apical third in the FGGT group (p value <0.05), while no 

differences were found in the TDT group (p>0.05). Table 1 displays the histomorphometric results in 

the TDT and FGGT groups. 

 

4. DISCUSSION 

Previous investigations comparing different harvesting approaches have shown that FGGT has more 

complications and higher patient morbidity rates than the TDT and single incision harvesting 

technique 13, 28, 35. However, when flap dehiscence occurs, a greater analgesic medication intake was 

observed compared to FGGT technique 15. It has been speculated that the higher patient morbidity 

associated with FGGT 13, 28, 35 may relate to variability in graft dimension, the removal of the 

periosteum (with the graft harvested too deep) and the lack of protection on the donor site 15. 

Indeed, it has been demonstrated that the corono-apical dimension of the graft and the residual soft 

tissue thickness over the bone has a significant impact on the experienced post-operative pain 15, 36. 

Recent trials demonstrated that patient’s morbidity following FGGT can be highly minimized by 

applying protective dressings or materials that enhance the palatal wound healing 16, 37-39. Harvesting 

a graft from the superficial palate thus avoiding larger blood vessels and nerves in deeper layers has 

also been considered as one of the main advantages of the FGGT 15, 40. Severing larger vessels and 
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the associated prolonged intrasurgical bleeding not only complicates the harvesting and the 

hemostasis of the donor site 12, but can also negatively affect the normal stages of healing 29 and 

cause more post-operative pain 15. 

To the best of our knowledge, this is the first study investigating the influence of harvesting 

techniques on the injury to the palatal vasculature. The study design allowed us to evaluate the 

injury of the vessels both in terms of leakage from the donor site and also in terms of diameters of 

the vessels severed by performing histological analysis, which would not have been feasible in a live 

human clinical study. Our results showed that the TDT had 4-fold more fluid leakage, suggesting a 

significantly more vasculature damage. Previous studies had reported the incidence of prolonged 

immediate bleeding, ranging from 11 to 25% of patients when FGGT was performed 28, 29 and up to 

33% for the TDT approach 28, suggesting a correlation between the depth of the incisions (and the 

harvesting) and the bleeding. Additionally, our histological analyses seemed to correlate with the 

leakage findings, as a significantly greater number of medium and large vessels were found in the 

grafts harvested with the TDT technique. Although it cannot be directly implied that severing a 

smaller number of large vessels may cause more bleeding than damaging a larger number of smaller 

vessels, the number of small vessels among both groups was found to be similar. Therefore, it can be 

concluded that the greater leakage observed for the TDT technique can most likely be related to the 

injury caused by severing the medium and larger vessels during the harvesting procedure. 

Additionally, we found that palatal thickness was a factor significantly correlated with 

increased leakage in only the TDT group. These results have to be interpreted with caution as our 

findings are based on a cadaver model, where the soft tissue typically undergoes a dehydration 

process which may affect the thickness of the palatal fibromucosa 41, 42. Nevertheless, it can be 

speculated that palatal thickness may have a small influence on the leakage following FGGT since the 
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graft is harvested from the superficial palate (where the vessels are smaller). This may not hold true 

for the TDT where the thinner the palate, the deeper the graft will be harvested from 

(approximating to the periosteum) which may lead to severing larger vessels.  

The palatal soft tissue thickness has been shown to be highly associated with patient 

morbidity 15, 24, 36. Zucchelli et al. found a greater analgesic consumption in patients with lower 

residual soft tissue thickness over the bone after the harvesting procedure 15. The same finding was 

later on corroborated by Burkhardt et al., who speculated that the highly innervated periosteum 

plays a key role in pain perception and that leaving a greater residual soft tissue thickness was found 

to reduce pain since the periosteum was less likely to be left exposed to mechanical stimuli 36. When 

performing the single incision technique, Maino et al. found that residual primary flap thickness of 1 

mm or less has a greater probability of secondary wound healing (OR = 7.67) 24. Given the 

importance of having an adequate primary flap thickness (> 1 mm) 24 and residual soft tissue 

thickness over the bone for minimize patient morbidity, harvesting a CTG of desired thickness is not 

always feasible with the TDT or single incision technique 15. However, this is not a limitation for the 

FGGT which can be performed regardless of the thickness of the palatal fibromucosa 15, 25. 

Shallow PVH were related to more leakage in the two groups. A correlation between PVH 

and the course of the greater palatine artery was suggested by previous studies 30, 43. It is reasonable 

to assume that when the PVH is shallow, the graft was harvested closer to the palatal midline that 

might lead to excessive hemorrhage during harvesting 12, 15. A recent systematic review proposed a 

safety zone for avoiding the injury of the greater palatine artery and its branches, suggesting that a 

graft harvested in the premolars and first molar area should not exceed 8 mm in height 31. 

The amount of blood loss in periodontal and oral surgery has been previously investigated 44-

46. Some authors quantified blood loss using the cyanmethemoglobin comparison technique, that 
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measures the concentration of hemoglobin in the aspirated blood using a spectrophotometer 44, 47. 

However, this method may not account for the blood loss in the gastrointestinal system or the 

amount that is lost into the tissues 44. Other methods of quantifying blood loss include: i) the 

collection of the liquids from the oral cavity during the surgery and the use of a fructosamine as a 

marker molecule (absent from saliva and water) 46; ii) the collection of blood during the surgery with 

the operator recording the bleeding and assigning a score every 15 minute 48; and iii) the use of pre-

weighted dry sterile gauzes and the calculation of their increase in weight considering the volumes 

of irrigation solution and ultrasonic scaler 45. Regardless of the mode of assessment, these methods 

provide an estimation of the blood loss during certain procedures and their conclusion should be 

interpreted with caution. In our cadaver model a standardized amount of betadine solution was 

injected in the external carotid artery in a constant period of time by a single calibrated operator. 

Thus, we assessed and quantified the leakage from the donor site though measuring the changes in 

the weight of the collagen sponge (which was then converted to L). Although the present research 

protocol may vary from the actual clinical scenario, our aim was to construct a model to compare 

the resultant injury to the palatal vessels between the TD and FGGT harvesting procedures.  

Bleeding from the palatal donor site can be divided into intrasurgical/immediate bleeding 

and post-surgical/delayed bleeding. According to Griffin et al., post-operative bleeding has a greater 

association to post-surgical trauma and irritation of the donor site than the surgical procedure itself 

13. Similarly, the protection of the donor site following FGGT was shown to be effective in controlling 

post-operative bleeding from the palate 14. Our research was designed to evaluate which harvesting 

techniques (TDT or FGGT) caused less vascular trauma and therefore may result in less immediate 

bleeding. This aspect holds particular relevance especially in this era, given the increasing number of 

patients with bleeding disorders and on anticoagulant therapy 49. There is no doubt that performing 

intra-operative measures aimed at reducing intraoperative bleeding can be beneficial 14. Our results 
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suggest that performing the FGGT should be preferred over TDT when an increased intrasurgical 

bleeding may be expected. 

The current investigation yields some limitations. The study was performed in donor cadaver 

heads and thus, further clinical studies are necessary to validate our findings. Additionally, the 

injection of the betadine solution in the artery was performed by an operator, which regardless of 

the pre-calibration, may produce a certain amount of inaccuracy compared to utilizing an automatic 

pump. Furthermore, although the single incision approach is another common harvesting technique 

which has also shown advantages compared to TDT 28, 50, due to the split-mouth nature of the study, 

a third comparison was not feasible nor necessary as the current investigation merely served as basis 

for future clinical trials to evaluate and assess several harvesting approaches. Lastly, a comparison 

between our results in terms of the leakage and the average blood loss calculated in other 

procedures could not be performed. 

 

5. CONCLUSIONS 

Within the limitations of the present research, the TDT resulted in a significantly higher leakage than 

the FGGT with a ratio of 4.18. Similarly, the histology analysis showed a greater number of medium 

and large vessels in grafts harvested with the TDT. Regardless of the harvesting approach, a shallow 

palatal vault height positively affected the leakage.  
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FOOTNOTES 

§ PCP UNC 15, Hu-Friedy, Chicago, IL, USA 

‖ PeriAcryl, Salvin Dental, Charlotte, NC, USA 

¶ Excel, Microsoft, Redmond, WA, USA 

# Pre-injection fluid, Trinity Fluids, LLC, USA 

** Collatape, Zimmer/Biomet 3i, Palm Beach, FL, USA 

†† Dako; Agilent, Santa Clara, CA, USA 

‡‡ Nikon Instruments Inc., Melville, NY, USA 

§§ Photometrics, Tucson, AZ, USA 

‖‖ Photometrics, Tucson, AZ, USA 

¶¶ NIS-Elements Advanced, Nikon Corporation, Tokyo, Japan 

## Image J, Image Tool 3.0 software program, Department of Dental Diagnostics Science, University 

of Texas Health Science Center 

*** Rstudio Version 1.1.383, RStudio, Inc., Massachusetts, USA 
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FIGURE LEGEND 

Figure 1. Trap door harvesting technique (A-E) and Epithelialized Gingival Graft harvesting technique 

(F-J). A) Foil used for determining the harvesting size; B) Incisions; C) Palatal flap elevation; D) Donor 

site after the harvesting of the connective tissue graft; E) Connective tissue graft; F) Foil used for 

determining the harvesting size; G) Incisions; H) Epithelialized gingival graft harvested; I) Donor site 

aft

er the harvesting; J) Epithelialized gingival graft 

 

Figure 2. Schematic illustration showing the method of harvesting, sectioning and analysis of the soft 

tissue grafts in the two groups. Legend. TDT: Trapdoor harvesting technique; FGGT: Free gingival 

graft harvesting technique; Ant: anterior; Post: posterior; C: coronal; Ap: apical.  
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Figure 3. Histological analysis from a single head comparing tissue architecture in the trap-door 

(TDT) to free gingival graft harvesting technique (FGGT). CD 31 immunohistochemistry highlights 

vessel density in the respective specimens. Note large vessel diameter present in the TDT specimen 

(arrow). The most posterior palatal sections were selected for both techniques (top images: 2x, 

lower images: 4x) 
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Figure 4. CD 31 immunohistochemistry images from anterior to posterior palatal grafts highlighting 

blood vessel density and used for quantitative analysis. Five sections were available for review for 

this head (anterior: 1, middle: 3 and posterior: 5) (2X images). 

 

Figure 5. Series of pictures showing the leakage from the donor site every 15 seconds  

following trap door technique (A-H) or epithelialized gingival graft harvesting technique (I-P). 

Pictures A and I show the injection of betadine solution in the external carotid artery. Pictures H and 

P illustrates the collagen sponges after being positioned for 90 seconds in the palatal donor sites. 



 

 

 

This article is protected by copyright. All rights reserved. 

 

Note that the primary flap of the trap door technique was reflected and apically sutured for 

photographic purposes. 

 

TABLE 

Table 1. Histomorphometric analysis of the specimens divided by section and site 

 

Treatment 

group  

Section Site Overall 

vessels  

(mean  SD) 

Small 

vessels 

(mean  SD) 

Medium 

vessels 

(mean  SD) 

Large 

vessels 

(mean  SD) 

TDT Anterior Coronal 49.9  13.6 45.5  11.7 4.1  2.7 0.3  0.5 

Medium 48.4  13.4 42.8  13.5  4.8  1.6 0.9  1.1 

Apical 48.3  9.7 42.6  10.2 4.6  2.3 1  1.1 

Middle Coronal 41.4  14.7 38.3  14.8 3  1.9 0.1  0.4 

Medium 48.1  12.3 43.4  12.6 4.3  1.9 0.5  0.5 

Apical 47.2  9 41.6  8.7 4.6  2.4 1  0.9 

Posterior 

 

Coronal 38.4  13.8 34.8  14.3 3.5  1.5 0.1  0.4 

Medium 53.4  19.9 49.1  18.3 3.6  2.6 0.6  0.7 

Apical 53.1  17.2 48.5  16.4 3.9  2.2 0.8  0.5 



 

 

 

This article is protected by copyright. All rights reserved. 

 

FGGT Anterior  Coronal 42.3  9 39.3  8.3 3  1.6 0  0 

Medium 46.5  15 42.8  14.5 3.6  2.4 0.1  0.4 

Apical 49.1  12.8 46.1  12.5 2.9  1.9 0.1  0.4 

Middle Coronal 37  12.2 33.8  12.1 3.1  3 0.1  0.4 

Medium 51.9  20.8 46.3  20.8 5.4  2.7 0.3  0.5 

Apical 53.3  16.8 49.3  15.8 3.5  1.7 0.5  0.8 

Posterior Coronal 37.9  11.3 35.5  10.5 2.4  1.8 0  0 

Medium 43.9  13.8 40.6  11.8 3  2.7 0.3  0.5 

Apical 55.1  21.2 50.1  18.8 5  4.2 0  0 

 

Legend. TDT: Trap-door harvesting technique; FGGT: Free Gingival Graft harvesting technique. 

 

 

 

 

 

 

 

 

 

 

 

 


