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ABSTRACT 

Title of Thesis: Temporary Anchorage Devices for Ridge Preservation after 

Extraction 

Surya Elizabeth Joseph, Masters of Science, 2019 

Thesis Directed by – Dr. Se-Lim Oh, DMD, MS; Clinical Assistant Professor, Dept. 

of Advanced Oral Sciences and Therapeutics 

 

The objective of this study is to investigate effects of transcortical mini-screws 

placed in the buccal plate of the extraction socket following tooth extraction in human 

subjects compared to untreated sockets. 

Patients planned for extraction of two maxillary premolars were recruited. One 

mini-screw was placed in the buccal plate of the extraction side on the experimental 

side. The contralateral extraction side was left untreated as the control side. Intraoral 

digital scans and clinical photographs were obtained at baseline, 4 months, and 8 

months. CBCTs were exposed after the extraction and before mini-screw placement 

and at 8 months. 

A considerable decrease in ridge width was observed in all three subjects at 

experimental and control sides.  However, the experimental sides exhibited less bone 

loss compared to the control sides in two subjects. Transcortical mini-screw 

placement in the buccal plate might reduce dimensional changes at the extraction side.  
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I. Introduction 

Teeth develop from tooth buds in the bony portion surrounding the root of a tooth, also 

commonly known as alveolar process. The alveolar bone constantly remodels throughout 

the life of the teeth. When teeth are lost, the alveolar bone surrounding them remodels and 

undergoes atrophy (Araújo and Lindhe 2005). The rate of bone loss is dependent on the 

amount of surrounding bone to be lost; i.e. the more the amount of bone ridge present the 

greater the loss of bone (Atwood 2001). Posterior areas tend to show greater dimensional 

loss than anterior areas (Pietrokovski and Massler 1967). 

 

According to a study by Johnson, most dimensional changes in an extraction socket 

took place in the first 3 months following extraction (Johnson 1969). Schropp et al. (2003) 

have also found 50% reduction in the original width of alveolar bone occurred during the 

first 12 months, but two third of this reduction was observed in the first 3 months post 

extraction. This bone loss often becomes a clinical problem for clinicians’ if a patient wants 

to move teeth through the edentulous ridge or to plan a dental implant for the missing teeth. 

 

Extraction causes changes not only in the alveolar bone but also in the overlying 

soft tissues (Schropp et al. 2003).  A lack of clinical knowledge on the hard- and soft-tissue 

changes in alveolar ridge after extraction significantly hampers the implementation of 

treatment plan, prediction of esthetic outcomes, and overall patient satisfaction. Previous 

reports have suggested that placing a bone substitute material in an extraction socket could 

help prevent or reduce the alveolar bone resorption after tooth extraction (Willenbacher et 
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al. 2016; Avila-Ortiz et al. 2014). However, postoperative infection and inflammation are 

common side effects from alveolar ridge preservation surgery (MacBeth et al. 2017). 

Therefore, search for a minimally invasive method to preserve bone levels in both 

horizontal and vertical dimensions after tooth extraction is urgently required. This pilot 

study aimed to provide preliminary data in the use of transcortical mini-screws for ridge-

preservation. 

 

II. Literature Review 

Bone remodeling is inevitable and changes in ridge dimensions spontaneously occur after 

tooth extraction. Schropp et al. (2003) investigated 46 extraction sites and noted that bone 

formation and resorption at the extraction site occurred simultaneously. They found that 

the width of the alveolar ridge was reduced by 50% along with loss of crestal bone height. 

In addition to bone loss, the soft tissue surrounding the alveolar bone also undergoes 

remodeling (Schropp et al., 2003). They contended that such reduction might interfere with 

selecting treatment options such as dental implant placement. 

 

Araujo and Lindhe (2005) evaluated the changes happening outside the socket 

using a canine model. The tissue in the extraction socket was examined under a 

microscope. They found that the width of the buccal bone at the crest was half of that at 

the lingual crest at 1-week post extraction. Buccal crest height was higher than lingual crest 

height at week 1 and decreased to 2 mm apically to the lingual crest at 8 weeks. They also 

confirmed that more bone loss in the buccal bone dimension occurs compared to the bone 

loss in the lingual bone dimension in another animal study (Araújo and Lindhe 2009b). 
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The factors contributing to alveolar bone loss after tooth extraction has been 

studied; such as, smoking (Saldanha et al. 2006), extraction using flap surgery (Fickl et al. 

2008), and anatomic factors. Smoking had a significant effect on the width (14 mm 

reduction in smokers vs 6 mm reduction in non-smokers) and the height (9 mm reduction 

in smokers vs 1 mm in non-smokers) of the alveolar bone reduction compared to non-

smokers (Saldanha et al. 2006). Many studies have found less buccal plate resorption when 

using flapless surgery as compared to flap surgery (Blanco et al. 2008; Fickl et al. 2008); 

however, Araujo et al (2009b) found that the procedure did not affect the long term 

outcome. Anatomic factors like single rooted teeth demonstrated less bone resorption 

compared to multi-rooted teeth (Moya-Villaescusa and Sánchez-Pérez 2010). A study 

demonstrated that use of chlorhexidine post extraction might maintain crestal bone height, 

indicating beneficial effect on wound healing post extraction (Brägger, Schild, and Lang 

1994). 

 

A systematic review by Tan et al. (2012) assessed dimensional changes in the hard 

and soft tissues post extraction up to 12 months. This systemic review concluded that 

horizontal bone loss was more than vertical bone loss, with the buccal bone plate resorbing 

more than the lingual. In addition to bone loss, the soft tissue surrounding the extraction 

site also undergoes remodeling (Thoma et al. 2009; Tan et al. 2012; Vanhoutte et al. 2014). 

One study noted a gain (0.4-0.5 mm) in the soft tissue thickness both in the buccal and 

lingual aspects at 6 months (Iasella et al. 2003). However, other studies have found a 



   

 

4 

 

decline in the soft tissue thickness following extraction (Pietrokovski and Massler 1967; 

Schropp et al. 2003; Barone et al. 2008).    

Results of bone remodeling in edentulous space after orthodontic treatments vary. 

Contradictory results were reported regarding ridge width after space closure in missing 

mandibular first molar areas. Hom and Turley (1984) reported that the alveolar ridge 

increased in width an average of 1.2 mm as the second molar moved mesially. However, a 

recent CBCT study regarding orthodontic movement of mandibular second molar into a 

constricted edentulous mandibular first molar site revealed that slight buccal and lingual 

dehiscence with roots of the second molar occurred at the end of orthodontic treatment 

(Santos et al. 2017). 

 

Bone remodeling after edentulous space closure following orthodontic treatment 

can also result in gingival clefts (Rivera Circuns and Tulloch 1983).The gingival clefts 

were present in 35% of the premolar extraction sites closed by orthodontic tooth movement 

(Robertson, Schultz, and Levy 1977). The presence of gingival clefts may be a significant 

factor in the relapse and surgical correction of the clefts significantly reduced the potential 

relapse (Edwards 1971). Bone grafts are often performed to repair clefts and ridge defects 

and the rate of tooth movement is also affected by the graft materials in these sites 

(Machibya et al. 2017). Thus, preserving the width and height of the alveolar bone in 

extraction sites is of utmost importance in orthodontic treatment especially for extraction 

cases.  
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Extractions are usually emergency situations by nature. Bone/ ridge preservation 

surgery may not be a feasible for patients due to finances, insufficient appointment time, 

and delay in implant placement due to growth remaining in younger patients, etc.  As such, 

unplanned extractions are often performed. Little heed is paid to maintain the bone height 

and width of the extraction site. Thus, preserving the width and height of the alveolar bone 

in these unplanned extraction sites is of prime importance. 

 

The presence of a material like an implant or bone grafts may have provided an 

inducement to resist the bony contour changes following tooth extraction (Lekovic et al. 

1998). Araujo et al. found that the dimension of the alveolar ridge in the non-grafted sites 

was not as maintained as the grafted site with Bio‐Oss® collagen (Araújo and Lindhe 

2009a). The buccal plate of bone was preserved better with bone grafting at the time of 

implant placement in the combination of provisional restoration with only 1 mm of bone 

loss as compared to 5-6 mm in other cases (Tarnow et al. 2014). The same group of authors 

suggested that bone graft and immediate implant might provide support and volume to the 

labial bone plate and soft tissue, thus maintaining or undergoing minimum dimensional 

change (Chu et al. 2012). 

 

However, the alveolar width loss occurs in spite of ridge preservation surgeries 

(Vignoletti et al. 2012; Leblebicioglu et al. 2013; Morjaria, Wilson, and Palmer 2014). 

Moreover, postoperative infection and inflammation are common side effects following 

the ridge preservation surgeries (MacBeth et al. 2017). Therefore, search for a minimally 

invasive approach for ridge preservation is urgently needed. 
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The transcortical mini-screws are widely used in orthodontic treatments as 

temporary anchorage devices (Rossouw and Buschang 2009). Melsen et al. (2015) reported 

that bone density significantly increased in the extraction site with transcortical mini-screw 

placed in the buccal plate of an extraction socket with markedly less atrophy of alveolar 

ridge in that site in beagle dogs. A mini-screw inserted in the lingual plate of a congenitally 

missing lateral and followed for 5 years showed vertical development of the alveolar 

process and maintenance of the bone at the site (Ciarlantini and Melsen 2017). 

 

The success rates of mini-screws are as high as approximately 90% in human 

(Kuroda et al. 2007) and animal studies (Janssen et al. 2008). This could be attributed to 

greater bone formation closer to the mini-screw interface as shown by histomorphometric 

analyses, providing greater stability and less biologic response (Huja et al. 2006). In 

addition, the side effects of transcortical mini-screws such as peri-implant inflammation 

were low (Cornelis et al. 2007) and easily managed by local oral hygiene (Freudenthaler, 

Haas, and Bantleon 2001). Therefore, placing transcortical mini-screws at the buccal plate 

of the extraction socket appears to preserve the ridge with minimal risks compared to ridge 

preservation surgeries. 

 

However, available evidences regarding transcortical mini-screws are limited to 

animal studies and to some case reports in humans (Wilmes et al. 2014; Wilmes, Katyal, 

and Drescher 2014). A lack of clinical studies to investigate the effects of transcortical 

mini-screw placements on ridge preservation hampers clinical advances in the field. Only 
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one animal study was conducted investigating the effect of transcortical mini-screws placed 

at the buccal cortical plate in the extraction socket (Melsen et al. 2015). The authors found 

that bone density actually increased in the experimental site with a transcortical mini-screw 

placement and showed markedly less atrophy (Melsen et al. 2015).  They found that not 

only the quantity but also the quality of bone at the experimental side was better than the 

control side. 

 

The objective of the present clinical study is to evaluate the amount of bone 

preserved in the extraction socket with the insertion of a transcortical mini-screw compared 

to the control side, which was left without a screw. We expect that significantly less bone 

loss at the extraction side with transcortical mini-screws in the buccal plate compared to 

the untreated control side.  

 

The Specific Objectives 

 

The objective of this proposed study is to investigate the effects of transcortical mini-screw 

placed in the buccal plate of extraction side for ridge preservation following tooth 

extraction. 

 

Hypotheses 

Null Hypothesis:  

There will be no significant differences in measurements of ridge dimensions between 

sides with miniscrew and sides without miniscrews following teeth extractions. 
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Working Research Hypothesis: 

Placement of transcortical mini-screw in the buccal plate will significantly reduce bone 

loss at the treated extraction sites with transcortical mini-screws compared to the untreated 

control extraction sides.  

 

III. Materials & Methods 

A. Subjects 

This study was conducted under an approved protocol by the institutional review board at 

University of Maryland, Baltimore Maryland (IRB #HP-00076020: Appendix 1). Subjects 

with the following criteria were included: a) Adults age ≥ 18 years, b) two maxillary 

premolars (one from the left site and the other from the right site) required to be extracted 

in accordance with the treatment plan. 

Exclusion criteria are as follows: a) hyper-/hypothyroid dysfunctions, b) diabetes 

mellitus, c) subjects with a history of a chronic use of corticosteroid (> 6 months), d) 

subjects with a history of taking oral/IV bisphosphonates within the past 2 years, e) 

smokers, and f) other systemic conditions influencing bone integrity.  

 

Surya Joseph (SJ) and Se-Lim Oh (SO) are recruiting subjects in the University of 

Maryland School of Dentistry clinics since 2018. Seven subjects are enrolled as of this 

thesis presentation after they signed the research informed consent form (Appendix 2). In 
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this interim report, we are presenting the data from the three subjects who completed their 

participation in the study. All subjects enrolled in this study received evaluation and 

treatment plan, which included bilateral maxillary premolar extractions. This prospective 

clinical study was designed as a split mouth study. The experimental side in a subject was 

assigned randomly either on the right or on the left using a random number table. Figure 1 

details the experimental design.  

 

 

Figure 1: A flow chart of the study 

 

B. Sample Size Determination  

A power analysis, calculated using the formula from Faul et al. (2007), determined that 10 

subjects will be required to provide 80% power to recognize a significant difference of 1 

mm between the two sites (+/- miniscrew) with a 95% confidence interval, and standard 

deviation of 1.0 mm, considering the difference in mean width of the alveolar process in 
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the edentulous area as the primary outcome variable. Due to anticipated subject loss, the 

group will comprise 14 subjects. 

C. Research Procedures 

1. Extraction 

Infiltration anesthesia around two maxillary premolars was performed with 2% Lidocaine 

with 1:100,000 epinephrine before extraction. Atraumatic, flapless extraction of two 

premolars from subjects were performed by Shashank V Joshi (SVJ). All buccal plates of 

the extraction sockets were intact after the extraction.  

 

At the time of extraction, no bone grafting and no hemostatic materials, such as 

collagen plugs or gel-foam, were placed in either socket. No suture was placed. The socket 

was allowed to fill up with blood clot and heal by secondary intention. Analgesics (over-

the-counter Tylenol or Ibuprofen) were prescribed for 5–7 days. No antibiotics were 

prescribed in relation to the extraction procedure. 

 

 

2. Miniscrew Placement 

Approximately 1 week after extraction, a limited volume CBCT (T0) was obtained before 

placing a miniscrew. Local anesthetic (2% lidocaine with 1:100,000 epinephrine) was 

injected into the buccal vestibule at the experimental side before placing the mini screw. A 

miniscrew was placed on the experimental side and no treatment was done on control side. 

All miniscrew placements were done by SJ.  
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An anesthetic needle with endodontic stopper was used for bone sounding to 

measure the soft tissue thickness and to determine the crest of buccal bone plate. One 

miniscrew (VectorTAS™, Orange, California, USA), 1.4 mm x 8 mm length, was placed 

at 3 mm below the crest of buccal bone plate. Every attempt was made to place miniscrew 

in the center of the socket mesio-distally. Intraoral occlusal photographs were taken. 

Intraoral scans of the upper arch were taken both before and after miniscrew placement 

using an Itero scanner (Align Technology, Inc, San Jose, CA, USA). The patients were 

instructed to rinse with 0.2 % chlorhexidine solution for at least a minute.  

 

During the initial 4 months of healing of extraction socket, the upper arch was either 

not bonded or the adjacent teeth movement into the edentulous spaces was prevented by 

using dead-coil springs (G&H Orthodontics, Franklin, IN, USA). Initial leveling of both 

arches proceeded as planned until 8 months following extraction when the study ended. 

 

D. Data Collection 

1. Intraoral clinical photographs were taken for each subject before and after the miniscrew 

placement. Additional photos were obtained at the 4-month follow-up (T4), and the 8-

month follow-up (T8) (Figure 2).  The purpose of these was to monitor any complications 

following the miniscrew placement and to provide visual perspective of the changes.  
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2. Intraoral scans (Figure 3) of the maxillary dentition also were made at T0, T4, and T8 

using iTero scanner (Align Technology, Inc., San Jose, CA, USA). 

 

Figure 2: Intraoral photographs from subject 1 a) Atraumatic extraction was 

performed. Both buccal plates of extraction sockets were intact. b) Miniscrew 

placement at 1 week after extraction c) 4-month follow up evaluation d) 8-month 

follow-up post miniscrew removal. 
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Figure 3: Intraoral Scan from subject 2. A) Intraoral scan 1 week post extraction 

before the miniscrews were placed (T0). B) Intraoral scan at 4 months post 

miniscrew placement (T4). C) Intraoral scan at 8 months follow-up post miniscrew 

removal (T8). 

 

3. Full maxillary CBCTs were exposed before the miniscrew placement (T0) and after the 

removal of miniscrew (T8). A Carestream 9000 series (Carestream Health, Inc, Rochester, 

NY, USA) CBCT was used to collect 3D volumes of the oral cavity for each subject at T0, 

and T8. 

 

E. Measurements: 

 

1. Calibration for blind evaluator. 
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Calibration for SJ and SVJ was conducted to minimize bias and to ensure accuracy in 

measurements. At the first calibration, SJ and SVJ independently superimposed CBCT 

slices from the T0 and T8 images. They, then, measured the bone loss at predetermined sites 

to record the dimensional changes. Pearson’s correlation was r=0.74 from the first 

calibration. We perceived that SJ and SVJ might choose different slices to superimpose. 

To improve the measurement reliability, the SVJ superimposed the image slices and SJ 

reviewed them for correctness. SJ and SVJ measured the bone loss independently. The 

Pearson’s correlation was r=0.97 from the second calibration (see Figure 4).  

 

Figure 4: Pearson’s correlation at second calibration 
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2. Clinical residual ridge thickness. 

The residual alveolar ridge thickness was measured from the intraoral scans using the Ruler 

function in Blue Sky Bio. Superimposition of STL (stereolithography) files from T0, T4, 

and T8 scans was done using the BlueSkyBio 4.0 software (Blue Sky Bio, LLC, 

Libertyville, Illinois), making palatal rugae as stable reference points, to determine 

dimensional changes at the crest in soft and hard tissue at both extraction sides. In subject 

3, T4 scans were excluded as they were distorted.  

 

Figure 5 shows a sample measurement from an overlay of T0 and T8.  The 

measurement of T0 is between the green lines; T8 is measured between the red lines. The 

dimensional change was defined as the difference between the T0 and T8 distances. 

 

Figure 5: Intraoral model scan superimposition T0-T8. Red outline represents the 

width of bone at T8 and green outline represents initial width at T0 

 

 



   

 

16 

 

3. CBCT measurements: 

All the CBCT images were captured using Carestream 9000 series (Carestream Health, 

Inc, Rochester, NY, USA) with a slice thickness of 1mm per slice. Changes in bone levels 

were measured from the outer wall at T0 to the outer wall at T8. A positive value indicated 

bone loss. In the sagittal section, three levels were determined by measuring from the crest 

to the apex and dividing the socket length into thirds. The measurements were performed 

in coronal and axial sections. Figure 6, 7, and 8 show examples of measurements on CBCT 

images.  

 

Figure 6: Superimposition and horizontal dimensional change measurement at 

crest, middle and apex levels in coronal section using Invivo 6.0 software. T8 image 

(blue) is overlaid on T0 image (grey). 
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Figure 7: Superimposition and horizontal dimensional change measurement at crest 

in axial section using Invivo 6.0 software. T8 image (blue) is overlaid on T0 image 

(grey) 

Figure 8: Superimposition and horizontal and vertical dimensional change 

measurement in coronal section in both T0 (grey) and T8 (blue) using Invivo 6.0 

software. 
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In the coronal section, measurements were made of horizontal changes in 

dimension of buccal bone at the crest, middle, apex levels, as well as vertical changes of 

both buccal and palatal crest. In the axial section, changes in buccal and palatal bone at 

crest, middle and apex levels were recorded at both experimental and control sides.  

InVivo 6.0 software (Anatomage, San Jose, CA, USA) was used to superimpose 

the data sets using stable bony landmarks: the anterior wall of the sella turcica, the pre-

sphenoid and cribriform plates of the ethmoid bone (Afrand et al. 2014).  Figures 6-8 show 

the method of superimposition. Grey represents T0 exposure and blue represents T8 

exposure. 

 

F. Data Analysis 

Descriptive statistics (mean ± SD) were prepared for all outcome variables. We added the 

buccal and palatal bone loss to reflect the total bone loss in buccal and palatal dimensions 

in the axial view.  Only buccal measurements are analyzed in the coronal section at each 

measurement level because the palatal site bone loss was not measurable in the coronal 

section. The clinical dimensional changes measured in the axial and the coronal section of 

the crest from the intraoral scans were presented using delta relative change. The bony 

dimensional changes were calculated by subtracting measurement at 8 months (T8) from 

baseline (T0) with a positive value  indicating bone loss. 
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IV. Results 

A. Patient Characteristics 

Seven subjects were enrolled after they signed the research informed consent form. One 

subject dropped out of the study without specific reasons. This report presents the data for 

three patients (2 females and 1 male) who completed participation in this pilot study. Age 

range of the subjects included in this study is from 22 to 68 years old. 

 

No complications were reported from the three subjects. In subject 2, the miniscrew 

did not engage the bone after insertion. The patient was instructed to call if the miniscrew 

came loose and was monitored during monthly orthodontic visits. Subject did not report 

any discomfort during the study period from insertion (T0) to 8 months follow-up (T8). At 

miniscrew removal appointment (T8), the screw was still not engaged and did not bind to 

the bone. No redness or inflammation was noted at the site. 

 

B. Intraoral dental scan superimposition using STL (stereolithography) file format 

1. Axial Measurements 

The intraoral scan data results for axial measurements are shown in Figure 9. Table 1 shows 

axial measurements and delta (∆) over time for the subjects. 
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Table 1: Axial Measurements (mm) at crest at T0, T4, and T8 in the 

experimental and control side 

 Experimental Side 

Subjects T0          T4  T8 (∆) at T4   (∆) at T8  

1 16.23 14.46 1 13.55 -11 %   -17 %  

2 16.13 13.32  13.06 -17 %   -19 %  

3 12.9 -  11.86 -   -8 %  

 

 

 

 

 

 

 

 

 

Figure 7: Axial measurements of intraoral scans depicting the experimental side (A) 

and the control side (B) 

 Control Side 

Subjects T0          T4  T8 (∆) at T4   (∆)at T8 

1 16.9 15.02 1 14.46 -11 %   -14 %  

2 15.93 12.19  12.19 -23 %   -23 %  

3 12.69 -  11.38 -   -10 %  

A   

   B 
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At the experimental side, Subject 1 had a change  in bone dimensions from T0 to T4  in the 

experimental site was from 16.23 to 14.46 which amounted to -11% and was the same at 

the control side. The change from T0 to T8 from 16.23 mm to 13.55 which is -17% relative 

change. The change in the width of the ridge at the contralateral control side was -14%. 

 

In  Subject 2, a change from T0 to T4  in the experimental side was from 16.13 to 

13.32,  which amounted to -17%, and the control side decreased from 15.93 to 12.19 mm 

to give -23%. The change from T0 to T8 in the expermental side was 16.13 to 13.06 mm in 

bone width with -19% change whereas the control side showed  -23% change  from 15.93 

to 12.19 mm. The relative change was minimal from T4 to T8, which indicates that most 

loss of bone dimension occurred in the initial period after extraction. 

 

Subject 3 recorded the scans at T0, T4 and T8. However, T4 scans were distorted and 

hence were not included in the results. The change from T0 to T8  in the experimental side 

was from 12.90 to 11.86,  which amounted to -8%. The control side decreased from 12.69  

to 11.38 mm to give a -10%. 

 

2. Coronal Measurements 

The intraoral scan data results for coronal changes are shown below in Figure 10.  Table 2 

shows delta changes in coronal measurements. 
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Table 2: Coronal Measurements (mm) at Crest at T0, T4 and T8 in the 

experimental and control side 

          

 Experimental Side 

Subjects T0          T4  T8  (∆) at T4    (∆) at T8  

1 13.12 9.25 1 7.9 -29 %   -40 %  

2 12.62 9.09  9.77 -28 %   -23 %  

3 12.59 -  10.36 -   -18 %  

 

 

 

 

 

 

 

 

Figure 8: Coronal measurements of intraoral scans depicting the Experimental 

side (A) and the Control side (B) 

 

 
 

 

 Control Side 

Subjects T0          T4  T8  (∆) at T4    (∆) at T8 

1 13.12 11.33 1 10.13 -14 %   -23 %  

2 9.91 6.67  5.26 -33 %   -47 %  

3 12.18 -  9.91 -   -19 %  
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Subject 1 had a change  in soft and hard tissue dimensions from T0 to T4  in the 

experimental side from 13.12 to 9.25, which amounted to -29%.  The control side changed 

from 13.12 to 11.33 with a -14% change. The change from T0 to T8 from 13.12 mm to 7.9 

which is -40% relative change in the experiemental side. The change in the width of the 

ridge at the control side was -23% from T0 to T8. 

 

In  Subject 2, a change from T0 to T4  in the experimental side was from 12.62 to 

9.09, which amounted to -28%. The control side decreased from 9.91 to 6.67 mm to give a 

change of -33% from T0 to T4 . The change in the alveolar bone width from T0 to T8 was 

from 12.62 to 9.77 mm with -23% change whereas the control side showed  -47% change 

from 9.91 to 5.26 mm decrease in bone width, almost double the experimental side. 

 

With Subject 3 only the scans at T0 and T8 were analysed since T4 were distorted 

and  were not included in the results. The change from T0 to T8  in the experimental side 

was from 12.59 to 10.36, which amounted to -18% change. The control side decreased 

from 12.18  to 9.91 mm to give a change of -19%. 

 

In sum, the results of the introral scan measurements show a decrease in ridge width 

for all three subjects in both the experimental and control side. A comparison of the 

experimental and control side shows that each subject did something different. Subject 1 

had more bone loss in the experimental side.  Subject 2 showed more bone loss in the 

control side. Subject 3 had equal loss on both sides, and less loss than the other two 

subjects. 

A   

   B 
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C. CBCT Superimposition      

1. Axial Measurements 

The results from the superimposition of CBCT data for bone loss in the axial plane are 

shown in Table 3 and Figure 11.   

 

Table 3: Axial Measurements (mm) at crest, middle and apex at T0 and T8 in the 

experimental and control side. 

 Crest  Middle   Apex 

Subjects Experimental Control  Experimental  Control   Experimental  Control 

1 1.74 1.75  1.58 1.42   0.43 0.48 

2 2.72 4.23  2.43 2.35   0.87 2.4 

3 0.43 2.51  0.4 1.37   0.44 1.23 

Mean 1.63 2.83  1.47 1.71   0.58 1.37 

SD 1.15 1.27  1.02 0.55   0.25 0.97 
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Figure 9: Axial measurements of bone loss (mm) depicting the experimental side 

at crest (exp_C), middle (exp_M) and apex (exp_A) and the control side at crest 

(con_C), middle (con_M) and apex (con_A) of the extraction socket respectively. 

S1 = subject 1; S2 = subject 2; S3 = subject 3 

 

 

 

 

In the axial measurements with superimposition, the buccal and palatal bone loss 

were combined in both the experimental and control sides for the three subjects. Overall, 

the experimental side with the miniscrew had less bone loss than the control side in almost 

all measurements, with Subject 1 being the exception. The mean bone loss at the crest was 

1.63 ± 1.15 mm at the experimental side and 2.83 ± 1.27 mm at the control side. At the 

middle section, the experimental side recorded mean bone loss of 1.47 ± 1.02 versus 1.71 
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± 0.55 mm at the control side. The apical portion at the experimental side was 0.58 ± 0.25 

mm mean bone loss and 1.37 ± 0.97 mm at the control side.  

 

2. Coronal Measurements 

The results from the superimposition of CBCT data results for bone loss in the coronal 

section are shown below in Table 4 and Figure 12.   

 

Table 4: Coronal measurements (mm) at crest, middle and apex at T0 and T8 

in the experimental and control side 

          

 Crest  Middle   Apex 

Subjects Experimental  Control  Experimental    Control   Experimental   Control 

1 2.07 1.84  1.73 1.73   0.91 0.89 

2 2.07 3.34  1.68 2.42   1.03 1.15 

3 0.35 0.96  0.46 1.73   0.4 1.18 

Mean 1.50 2.05  1.29 1.96   0.78 1.07 

SD 0.99 1.20  0.72 0.40   0.33 0.16 
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Figure 10: Coronal measurements of bone loss (mm) depicting the experimental side 

at crest (exp_C), middle (exp_M) and apex (exp_A) and the control side at crest 

(con_C), middle (con_M) and apex (con_A) of the extraction socket respectively. S1 = 

subject 1; S2 = subject 2; S3 = subject 3 

 

The coronal measurements with superimposition only measured the buccal bone 

loss at both the experimental and control sides for the three subjects. Overall, as with the 

axial measurements, the experimental side with the miniscrew had less bone loss than the 

control side in almost all measurements, with subject 1 being the exception. The mean bone 

loss at the experimental crest site was 1.50 ± 0.99 mm and 2.05 ± 1.20 mm at the control 

crest side. At the middle section, the experimental side recorded mean bone loss of 1.29 ± 

0.72 vs 1.96 ± 0.40 mm at the control side. The apical portion at the experimental side was 

0.78 ± 0.33 mm mean bone lost and 1.07 ± 0.16 mm at the control side.  
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V. Discussion: 

 

This study analyzed dimensional changes in extraction socket areas with the placement of 

a miniscrew at the experimental side and no intervention at the control side. CBCT 

superimposition was used to measure changes in bone dimension; clinical evaluation and 

superimposition of intraoral digital scans were used to measure changes in soft and hard 

tissue dimensions. The results showed considerably less atrophy of hard and soft tissue for 

the experimental side containing the miniscrew compared to that for the control side.  

 

Wound healing is highly varied among individuals depending on biologic variants, 

variations in socket size and shape, and amount of surgical trauma during extraction. 

Studies investigating extraction sockets suggest 4 – 6 months for wound healing and studies 

evaluating ridge preservation following bone grafting also suggest the wound healing phase 

lasts 4-6 months (Tarnow et al. 2014). However, predicting time for completion of 

mineralization in extraction sockets is less predictable (Trombelli et al. 2008). Vannet et 

al. (2007) investigated osseointegration of miniscrews in an animal model, through 

histological evaluation. They confirmed osseointegration after about 6 months of screw 

insertion. Botticelli et al. (2004) found that gap between an immediately placed implant 

and the extraction socket healed predictably after 4 months. While many studies have 

followed experimental sites up to 6 months, we chose to follow these extraction sites for 8 

months to account for individual variability in the healing process. 
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Studies have reported maintenance of the attachment apparatus and periodontal 

support after completion of orthodontic tooth movement into ridge defects (Reed, Polson, 

and Subteiny 1985; Lindskog-Stokland et al. 1993). However, the recent study using CBCT 

data showed reduced alveolar bone crest levels and dehiscence at these sites where the teeth 

were moved to (Santos et al. 2017). Nemcovsky et al. (2007) also reported that the 

attachment apparatus around these teeth has a wide band of connective tissue attachment 

with less alveolar bone height. There have also been conflicting results regarding long term 

periodontal effects such as tissue bunching, gingival clefting, root resorption around teeth 

moved into extraction sites (Reed, Polson, and Subteiny 1985).  

 

The reduction in ridge width after tooth extraction was observed in both 

experimental and control sides in our study (Table 1 and 2). Most soft and hard tissue 

remodeling observed took place in the first 4 months post extraction on both experimental 

and control sides. Analysis of CBCT superimposition, which measured changes in bone 

dimension at the crest, middle and apical level of buccal bone plate, showed greater bone 

loss at the crestal level in both experimental and control sides, compared to the middle and 

the apex. However, our results showed a tendency of increased bone loss at the control 

sides, which did not have miniscrews placed.  

 

No complications related to the miniscrews were noted in all subjects. None of the 

patients reported any inflammation, swelling or discomfort at the miniscrew side. All 

subjects except subject 1 showed better preservation of the ridge dimensions at the 

miniscrew side. Almost equal amount of bone loss in the experimental and control sides 
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occurred in subject 1. In contrast, both subjects 2 and 3 had clinically significant bone loss 

at the control side. The authors speculate that subject 1 is much younger (22 years) 

compared to subject 2 (58 years) and subject 3 (68 years).  Age might have played a role 

in the healing process; with healing being more efficient in the younger age population. 

Increase in subjects in both age spectrums will be needed to clarify this observation further. 

 

In subject 2, the miniscrew did not achieve primary stability; the miniscrew did not 

bind at placement and was easily rotated. It was anticipated that the screw would come off. 

The patient was informed and the option to opt out of the study was given. However, the 

patient preferred to be a part of the study as long as the miniscrew stayed. Constant 

monitoring was done when the patient came for his monthly orthodontic follow-up. At the 

uneventful 8-month follow-up, the miniscrew was removed. In spite of this challenge, the 

crestal measurements at both axial and coronal sections of the CBCT superimposition 

showed less bone loss at the experimental side. This observation may be explained by the 

dynamic nature of human bone and influence of biomechanical effects on osseointegration. 

In general, micro-motion up to 30µm at the implant bone interface influences tissue 

differentiation and excessive micro-motion above 150µm compromises implant 

osseointegration (Cameron, Pilliar, and MacNab 1973; Søballe et al. 1992). Our 

observation suggests the gap between the loose miniscrew and the host bone did not affect 

new bone formation. Several studies indicate gaps exceeding greater than 500µm can delay 

the time and quality of bone formation (Franchi M and Fini M 2005; Berglundh et al. 2003; 

Sandborn et al. 1988). 
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Araujo et al. described two different scenarios of bone resorption - crestal bone 

resorption and replacement of bundle bone by woven bone and another form of resorption 

that occurs on the outer aspects of the bone walls both on the buccal and lingual site (Araújo 

and Lindhe 2005). This seems in agreement with our study since the crest had the most 

amount of resorption compared to the middle and apical portion of the buccal bone at both 

experimental and control extraction sockets. Even though the miniscrew prevented 

significant bone resorption at all levels of the experimental extraction socket compared to 

the control socket, more changes were seen at the crestal level, where the miniscrew was 

placed, compared to middle and apex levels within the same extraction socket. This 

interesting finding suggests that irrespective of the intervention method, crestal level bone 

dimension changes are larger than the middle and apical level. This could be attributed to 

exposure of crestal portion of the socket to the oral environment during initial healing 

period, trauma, microfractures or expansion of crestal portion of the bone during extraction 

more than the middle and apical portions of the socket. There are also differences in levels 

of buccal and lingual/palatal crests before extraction; thereby less stability of the blood clot 

after extraction. These theories could be explored more in future research projects. 

 

Osseointegration has been defined at clinical, histological, functional, radiographic 

and ultrastructural levels by many authors in the past. Osseointegration is response of bone 

tissue to biologically inert metals or alloys which lead to no negative consequences in terms 

of infection and enhanced morbidity. Osseointegration allows for normal load bearing 

function of the skeletal structure receiving the implant. Wound healing around orthopedic 

and dental implants at the molecular level suggests a synchronized biochemical and cellular 
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response by the bone tissue to the implantation injury. This includes blood clot formation 

and mesenchymal tissue development which is  replaced by woven bone through the 

intramembranous pathway, with eventual remodeling and lamellar bone formation 

(Mavrogenis et al. 2009). 

 

After implantation of an endosseous implant, red blood cells, platelets, 

polymorphonuclear granulocytes, and monocytes populate the implant surface emigrating 

from post-capillary venules. These cells entrapped at the implant surface release cytokines 

and other soluble growth and differentiation factors (Davies 1998). The clot matrix acts as 

a scaffold that facilitates osteoconduction and eventual osteoinduction, migration of 

osteogenic cells and differentiation of these cells. Osteogenic cells lay down osteoid tissue 

and new trabecular bone forms that eventually remodels into lamellar bone in direct contact 

with most of the implant surface i.e. osseointegration (Davies 1998; Berglundh et al. 2003; 

Meyer et al. 2004). This cascade of healing response can be modified by several implant 

specific factors, patient specific factors and surgical and prosthetic factors.  

 

Implant specific factors may include the type of metal/alloy used, surface 

characteristics such as surface treatments and coatings, topography of implant including 

shape, length, design, etc. (Marco et al. 2005). Patient related factors include systemic 

health modifying osseointegration and healing response including osteoporosis and 

bisphosphonate therapy (Eberhardt et al. 2007), radiation therapy, warfarin and low 

molecular weight heparin (Callahan et al. 1995), simavastatin (Başarir et al. 2009), 

cyclosporin A, methotrexate and cis-platinum (McDonald, Pogrel, and Sharma 1998; 



   

 

33 

 

Sakakura et al. 2007; Callahan et al. 1995), non-steroid anti-inflammatory drugs especially 

selective COX-2 inhibitors (Pablos et al. 2008), rheumatoid arthritis (R Rosenquist 1986), 

advanced age, nutritional deficiency, smoking and renal insufficiency (Mombelli A 2006). 

Surgical factors include heat generated during site preparation, gap between the implant 

and host bone after implantation (Futami T and Fujii N 2000; Berglundh et al. 2003; 

Franchi M and Fini M 2005), and primary stability at implantation (Sennerby, Thomsen, 

and Ericson 1992). Prosthetic factors including immediate mechanical loading, micro 

motion during initial healing phase are well documented in orthopedic and dental implant 

literature (Duyck et al. 2006; Leucht et al. 2007). 

 

Improvement of the surface properties of mini screws with the intent to promote 

bone healing properties, modulate host/implant tissue response and shorten the 

osseointegration time seem logical next steps for our research (von Wilmowsky et al. 

2014). Magnesium, considered to be an essential element for bone metabolism, is stored in 

the bone matrix (approximately 60 %) (de Baaij, Hoenderop, and Bindels 2015). Zhang et 

al. (2016) identified magnesium as being a promoter of CGRP (Calcitonin gene-related 

peptide; osteo-anabolic peptide) mediated osteogenesis and its role in promotion of bone 

healing and fracture healing both in vivo and in vitro studies. Another study by Sartori et 

al. (2015) found that titanium screws treated with collagen type I bioactive molecules 

stimulated osteoblast precursor cells and demonstrated increased osteogenic effect when 

exposed to the extracellular matrix with greater mechanical stability.  
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Some studies have found possibilities of titanium debris or ions in surrounding 

tissues (Kim, Yeo, and Lim 1997). This has paved the way for research towards 

biodegradable orthopedic material. Resorbable miniscrews have been in existence for a 

long time for maxillofacial surgery (Suuronen et al. 1994). However, they have not gained 

popularity due to apprehension about its safety, stability and risk of infection (Paeng et al. 

2012).  

 

Recently, Sukegawa et al. studied the histological properties of bio-absorbable bone 

screw composed of u-HA/PLLA (u-hydroxyapatite/ poly-L-lactic acid) material to 

evaluate its short-term advantages. They concluded that the u-HA/PLLA screws offered 

good biocompatibility with minimal inflammation around the screw (Sukegawa et al. 

2019). Bioabsorbable screws have elasticity that is close to the bone. It resorbs gradually 

as the bone is healing. They found better resistance to physiologic stress during bone repair, 

and the benefit of avoiding surgical re-entry to remove the bone screw. This might be an 

important factor to be considered in terms of surgery time and cost as well as quality of life 

for patients.  

 

Limitations of the study: 

Although the results of the study showed a positive impact of the miniscrew in reducing 

the bone loss especially at the crestal side, some of the limitations of this study are as 

follows: 

▪ More subjects are needed to study the relationship between the placement of 

miniscrews and bone loss using robust statistical analysis. 
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▪ Standardization of the superimposition of CBCT slice is needed. Different slices 

will render discrepancies in amounts of bone loss measured. In this analysis, the 

author and the blind evaluator measured using the same slice to maintain accuracy. 

 

Future studies are needed to evaluate the remodeling.  

1. One of the future avenues of research could include studies comparing 

bioresorbable miniscrews and their impact on ridge preservation relative to 

standard miniscrews.   

2. A second possible study is the analysis of different surface modifications of 

miniscrews to improve their osteogenic potential. 

VI. Conclusion 

This study infers that placement of a transcortical miniscrew at the buccal plate of an 

extraction side reduced bone loss in the alveolar ridge width compared to the untreated 

collateral extraction side. This pilot study highlights the use of miniscrews as a relatively 

noninvasive and inexpensive intervention for ridge preservation following tooth extraction. 
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Appendix 1: Approval of Research Notification 
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Appendix 2: Informed Consent Form Sample 

 

 

Protocol Title: The Use of Temporary Anchorage Devices for Ridge Preservation 

after Tooth Extraction 

 

Study No.: HP-00076020 

Principal Investigator: Se-Lim Oh, DMD, MS / 410-706-3708 

 

You are invited to take part in a research study. Taking part in this study is voluntary. 

Please read this consent form carefully before making your choice. You may ask questions 

any time to Dr. Joseph or Dr. Oh, the Principal Investigator (PI).  

 

PURPOSE OF STUDY 

You may be eligible to join this research study because you have been advised, as part of 

your standard dental care, to have a tooth extracted (pulled) from both sides of your mouth. 

Those teeth are called pre-molars. When your teeth are pulled, there is a risk that you might 

lose bone at the extraction sites. When bone loss occurs, it can be difficult to place implants 

or move other teeth to the missing tooth space.  

 

The mini-screw is a thin/short screw that is often used for orthodontic treatment purposes. 

We are trying to figure out if placement of a mini-screw into the space where your tooth 

was extracted helps to reduce bone loss. 

 

If you join this study, you will have a mini-screw placed at the extraction site on one side 

of your mouth. On the other side of your mouth, where the other tooth was extracted, no 

additional treatment will be given. The side for the mini-screw is chosen randomly, or by 

chance. Neither you nor the study dentist can choose which side gets the mini-screw. We 

will compare the two sides of your mouth to find out if the mini-screw is effective. 

 

We plan to enroll 14 people to take part in this study at the University of Maryland 

Baltimore (UMB) Dental School.  

 

PROCEDURES 

This study will last about 2 years. Your role in the study will last about 8-12 months. 

If you join this study, you will have a mini-screw placed on your upper jaw. The site (left 

or right) will be chosen by chance, like flipping a coin. Dr. Joseph will place a mini-screw. 

The extractions are performed to allow the spaces for the dentist to adjust the positioning 

of the teeth. The tooth movement into the extraction sites (spaces) will not be initiated until 

the completion of the study.  

 

You will undergo 2 dental Cone Beam CT scans (CBCT scans). A CBCT scan is a special 

type of x-ray that allows us to take detailed images of your jaw. We will perform the first 

CBCT scan just before you receive the mini-screw in your jaw. We will perform the second 

scan at end of the study.  
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The initial cone-beam CT scan after the extraction is standard of care at this institution.  

You will receive additional radiation from a follow-up cone-beam CT upon completion of 

the study. This additional CBCT is not standard of care.  

 

Using the standard way of describing radiation dose, you will receive 1 millirem effective 

total body dose.  The UMB HUSC of the Radiation Safety Committee, a group of experts 

on radiation matters, has reviewed the use of radiation in this research study and has 

approved this use as being within the UMB Radiation Safety Guidelines for research 

subjects of 3000 millirem to a tissue in a 13 week period and 5000 millirem in one year.  

 

The radiation dose you will receive is in the range of what the average person in the United 

States receive a radiation exposure of 300 millirem per year from natural sources, such 

as the sun, outer space, and the earth's air and soil. 

 

Please be aware that this radiation exposure is necessary for this research study only and is 

not essential for your medical care. 

 

You will need to visit the clinic 4 times for this study. These 4 clinic visits are as follows: 

•  Visit 1 (30-40 minutes): This is a screening procedure. You will undergo 

clinical evaluations and clinical photographs. Dr. Joseph will inform you of your 

treatment plan. Dr. Joseph will ask you to consent to the treatment. Dr. Joseph 

will answer any questions you may have. Dr. Joseph will give you a referral for 

extraction of the planned teeth.  

* The extraction visit is not a study visit. The extraction of the teeth is performed as part 

of standard of care and not as part of the research study. 

• Visit 2 (60-90 minutes) 1 week after extraction: This is the mini-screw 

placement visit.  The CBCT image will be made before the mini-screw 

placement. After the planned insertion site is numbed, Dr. Joseph will insert the 

mini-screw into your jaw. Dr. Oh or Dr. Joseph will take clinical photographs of 

the site throughout the procedure.  

• Visit 3 (30 minutes) 4 months after mini-screw placement. Dr. Oh or Dr. Joseph 

will examine the insertion site and take clinical photographs. 

• Visit 4 (30-60 minutes) 8 months after mini-screw placement: This is a follow-

up appointment. Dr. Oh and Dr. Joseph will take clinical photographs. The 

CBCT image will be made after removal of the mini-screw from your jaw. 

  

What are my responsibilities if I take part in this research? 

If you take part in this research, you will be responsible to be present for each procedure 

and to follow the instructions of the research team.  

 

POTENTIAL RISKS/DISCOMFORTS: 

 

Clinical risks for mini-screw are low. Overall failure rate of mini-screws is about 10% with 

orthodontic loading. Four to five weeks after the mini screw placement, failure rate dropped 

to 5%. Failures of mini-screw are mainly from loosen screws, which mean the mini-screws 
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are mobile and are not firmly attached (or engaged) to the bone. Our incidence of loosen 

screws will be very low because the mini-screw will not be loaded for 8 months. 

Some of the potential risks are as follows: 

• You may experience inflammation, mild pain, or discomfort at the mini-screw site for 

about 2 days. Pain medication (Tylenol or Ibuprofen) will be enough to solve this 

problem. 

• Infection rarely develops. If it occurs, antibiotics will be prescribed. 

• The screw could become loose. If this occurs, you should contact the clinic 

immediately. We will remove the loosen screw and replace with a new one. 

• The incidence of broken screws is very rare although screw breaks might occur during 

the removal of the screws. A broken screw can be easily removed with an instrument.  

• The mini-screw may not prevent bone loss. 

• As with any study, there is a risk that your study data may not be kept confidential. We 

will minimize this risk by storing data in a secure location, such as a locked cabinet in 

a locked office. Electronic data will be password-protected. 

  

POTENTIAL BENEFITS 

You may or may not benefit by taking part in this study. There is no guarantee that you 

will benefit directly from taking part in this study. However, you will receive meticulous 

care and close monitoring of your tooth movement.  

 

ALTERNATIVES TO PARTICIPATION 

This is not a treatment study. Your alternative is not to take part. Mini-screw placement is 

an acceptable procedure that is available to you outside of this study. If you choose not to 

take part, your healthcare at UMB will not be affected. 

 

COSTS TO PARTICIPANTS 

It will not cost you anything extra to take part in this study. 

You will be responsible for costs related to the tooth extractions and CBCT scans that will 

be part of your treatment plan whether you take part in this study or not. These costs, which 

will be billed to you or your insurance, are as follows: 

• You are responsible to pay for tooth extractions ($138) as needed by your treatment 

plan. 

• You are responsible for cost of the CBCT scans as needed for treatment.  However, 

you will be charged a 30% reduced fee $207 (Standard cost: $296) for initial scan and 

a 40% reduced fee of $188 for the final scan. 

 

The following study-related procedures will be done at no cost to you: 

• A mini-screw insertion will be done free of charge. (The standard cost is $200).   

• You will not be charged for periodic oral exam fee at 4 and 8 months. (The standard 

cost is $41 to $50 per exam.)  

• Dr. Oh will perform examination and cleaning at the final examination appointment 

before initiating tooth movement. The fees for oral examination ($50) and cleaning 

($100) will be waived.  

PAYMENT TO PARTICIPANTS 
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You will not be paid for taking part in this study. We will not provide compensation for 

any injury related to the risks covered in the Potential Risks/Discomforts section above.  

 

CONFIDENTIALITY AND ACCESS TO RECORDS 

The data we collect for this study will be considered confidential. Research data will be 

kept in a file cabinet in a locked office. Only research team members in this study and the 

IRB will have access to this data. 

 

The data from the study may be published. However, you will not be identified by name. 

Designated people from UMB will be allowed to view sections of your medical and 

research records related to the study. Everyone using study information will work to keep 

your personal information confidential. Your personal information will not be given out 

unless required by law. 

 

A description of this clinical trial will be available on http://www.ClinicalTrials.gov, as 

required by U.S. Law. This Web site will not include information that can identify you. At 

most, the Web site will include a summary of the results. You can search this Web site at 

any time. 

 

RIGHT TO WITHDRAW 

Taking part in this study is voluntary. You are free to withdraw your consent at any time. 

If you refuse to take part, or if you decide to stop taking part in the study, you will face no 

penalty or loss of benefits to which you are entitled.  

 

Please contact the investigator Dr. Surya Joseph at suryaj@umaryland.edu or Dr. Oh at 

soh@umaryland.edu if any of the following occur: 

• You decide to stop taking part in the study. 

• You have questions, concerns, or complaints about the study. 

• You need to report a medical injury related to the research. 

 

If you decide to stop taking part in the study, you must submit a written withdrawal to Dr. 

Surya Joseph or Dr. Se-Lim Oh. If you decide to withdraw from the research, there will be 

no adverse consequences.  If you withdraw, your treatment will continue as planned. 

 

If you withdraw from this study, already collected data may remain in the study database. 

You will be asked whether the investigator can collect data from your routine dental care. 

If you agree, this data will be handled the same as research data. We will inform you if any 

significant findings develop during the study that may affect your choice to remain in the 

study. 

 

If you are an employee or student of UMB, your choice to take part or not take part in this 

study will not affect your employment status or academic standing. 

 

 

 

Can I be removed from the research? 

mailto:suryaj@umaryland.edu
mailto:soh@umaryland.edu
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The person in charge of the research study can remove you from the research study without 

your approval.  

Possible reasons for removal include the following:  

• if you fail to follow instructions of the research staff and  

• if the person in charge decides that the research study is no longer in your best 

interest.   

If this were to happen, the study doctor would tell you about it and allow you to ask 

questions. 

 

Dental School Research Policy Statement 

It is the Dental School’s policy that all research participants being seen at the Dental School 

must be registered in the School’s patient records system. It is also the Dental School’s 

policy that the care received by research participants can be reviewed by appropriate Dental 

School personnel under the Dental School’s quality assurance program.  These policies 

help the Dental School to verify that your dental care is appropriate, and to provide 

continued care when research participation has concluded.  If you consent to participate in 

research, please understand that you are agreeing that your personal information will be 

entered in the Dental School’s patient records, and that members of the quality assurance 

staff will have access to your dental information.  The records concerning your dental care 

are confidential as required by law of Maryland and the U.S. 

 

UNIVERSITY STATEMENT CONCERNING RESEARCH RISKS  

The University of Maryland, Baltimore (UMB) is committed to providing participants in 

its research the rights due them under State and federal law. You give up none of your legal 

rights by signing this consent form or by participating in the research project. This research 

has been reviewed and approved by the Institutional Review Board (IRB). Please call the 

Institutional Review Board (IRB) if you have questions about your rights as a research 

subject. 

 

Participating in research may result in an injury, as explained above. If you suffer an injury 

directly related to your participation in this project, UMB and/or one of its affiliated 

institutions or health care groups will help you obtain medical treatment for the specific 

injury and provide referrals to other health care facilities, as appropriate. UMB and/or its 

affiliated institutions or health care groups will not provide you with financial 

compensation or reimbursement for the cost of care provided to treat a research-related 

injury or for other expenses arising from a research-related injury. The institution or group 

providing medical treatment will charge your insurance carrier, you, or any other party 

responsible for your treatment costs. If you incur uninsured medical costs, they are your 

responsibility. The study staff can give you more information about this if you have a study 

injury. 

 

By signing this Consent Form, you are not giving up any legal rights. If this research project 

is conducted in a negligent manner and you are injured as a direct result, you may be able 

to recover the costs of care and other damages from the individuals or organizations 

responsible for your injury. 
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If you have questions, concerns, complaints, or believe you have been harmed through 

participation in this research study as a result of researcher negligence, you can contact 

members of the IRB or the Human Research Protections Office (HRPO) to ask questions, 

discuss problems or concerns, obtain information, or offer input about your rights as a 

research participant. The contact information for the IRB and the HRPO is: 

 

University of Maryland School of Medicine 

Human Research Protections Office 

620 W. Lexington Street, Second Floor 

Baltimore, MD 21201 

410-706-5037 

 

Signing this consent form indicates that you have read this consent form (or have had it 

read to you), that your questions have been answered to your satisfaction, and that you 

voluntarily agree to participate in this research study. You will receive a copy of this signed 

consent form. 

 

If you agree to participate in this study, please sign your name below. 

 

 

 

 

___________________________________ 

Participant’s Signature 

 

 

Date:______________________________ 

 

___________________________________ 

Investigator or Designee Obtaining Consent 

Signature 

 

 

Date:______________________________ 
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