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Guided bone regeneration with rh-bmp2 in lingual
mandibular bone resorption for orthodontic treatment. A
case report

Regeneración ósea guiada con rh-bmp2 en la reabsorción ósea mandibular lingual para
tratamiento de ortodoncia. Reporte de un caso
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ABSTRACT: Uncontrolled orthodontic movements and compensation to avoid
orthognatic surgery can cause unwanted bone resorption, which can cause future
problems. Bone morphogenetic protein Rh-BMP2 (BMP®) has been shown to be
effective in inducing bone regeneration, obtaining observable and favorable results
in a short period of 8 to 10 weeks. The objective was describing a case of guided
bone regeneration using BMP® to counteract bone resorption of the lingual
mandibular bone of lower anterior teeth resulting from orthodontics. Female the 36-
year-old patient with long-standing orthodontic treatment. Radiographically, lingual
mandibular bone resorption is seen. Bone reconstruction and orthodontic treatment
was planned to preserve affected teeth. A full thickness intracrevicular approach
was from lower left first premolar to lower right second premolar. Liquid BMP® was
used and mixed with BCP and particulate bone, covered with collagen membrane,
finally activated oxygen with lactoferrin was applied. Subsequently, BMP® was
infiltrated into the surgical site 21 days after the surgical procedure. Clinical control
was performed at 7, 14, 21 days and tomographic control at one month and 6 months.
Bone regeneration was evident to begin orthodontic treatment to reestablish the
correct position of the lower anterior teeth. We can conclude that the multidisciplinary
management and the use of bone growth factors can improve the prognosis of severe
cases of resorption resulting from uncontrolled orthodontic movements.
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INTRODUCTION

 

Class II malocclusion is very common among populations,

specially caucasians (Hourfar et al., 2023). Correction

treatment is possible in these patients, depending on the

cause (skeletal or dentoalveolar). This last cause can be

corrected by surgical treatment how orthognathic surgery,

orthofacial surgery (Hernández-Alfaro, 2020), camouflage

compensation (García-Solano et al., 2012; Garza et al., 2014)

or selective dental extractions; manly premolars, (Vásquez-

Estrada & González-López, 2012; Raposo et al., 2018).

Premolars are the most frequent election in dental extraction

with orthodontic porpoises, especially upper premolars.

These treatment masks the skeletal discrepancy through

dental compensation, in addition to the use of orthodontic

functional appliances. In adult patients, this combination is

used to change dental position (Raposo et al., 2018). It is

necessary to establish limits in the proclination movements,

otherwise, the damage soft and hard tissue can be a

disadvantage in the treatment process (Yared et al., 2006)
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This kind of treatment, if is well done and monitored, can

assure the occlusion stability through time (Gill et al., 2021).

Nevertheless, it can cause periodontal problems and bone

resorption, excesive proclination of lower incisors can cause

periodontal recessions, compromising dental hygiene and

root exposure(Yared et al., 2006; Miyama et al., 2018).

When this proclination is uncontrolled, the movements could

cause undesired bone resorption, which often occurs on

the pressure side, and there’s bone apposition on the

tension side, so the alveolar bone thickness is

compromised, creating fenestrations and dehiscence

(Miyama et al., 2018). The use of Cone Beam Computer

Tomography (CBCT) imaging can also be applied to

measure changes in the alveolar bone product of the

orthodontic movements, and the precise thickness bone

loss when it happens(Miyama et al., 2018).

The multisciplinary approach to this kind of patients,

once the damage is done, could be a challenge that requires

multiple procedures and biomaterials (Chen et al., 2004;

Ardila Medina, 2009; Uribe et al., 2017; León-Batallas et al.,

2019). BMP has been used for several years in Oral and

Maxillofacial Surgery (Boda et al., 2020; Nam et al., 2020),

and Implant Dentistry, showing good results in bone

regeneration (Haimov et al., 2017; Bal et al., 2020;

Kämmerer et al., 2020; Chen et al., 2021). Also, it has been

reported the use of BMP in soft tissue regeneration

(Oortgiesen et al., 2014; Wang et al., 2019). Other

biomaterials such as activated oxygen and Lactoferrin (Presti

et al., 2021) are used in soft tissue healing (Juliana & Tarek,

2022) and regeneration procedures, with a great success

index (Schreml et al., 2010). It can be used in different

presentations, such as mouthwash, toothpaste (Cunha et

al., 2019), gel foam or gel (Gounden & Singh, 2024; Leventis

et al., 2024 and there are reports of its use to control

postoperative inflammation and pain (Mattei et al., 2021).

The aim of this case report is to describe a guided

bone regeneration using BMP-2 in a patient with lingual

bone resorption caused by uncontrolled orthodontic

movements.

 

CASE REPORT

 

Female patient the 36-year old, with no contributory medical

history, who attended for dental evaluation and treatment.

During the extraoral evaluation, compensated skeletal class

II and straight profile is observed (Fig. 1A, B, C). The intraoral

examination revealed excessive proclination of the lower

Fig. 1. Extraoral photographies, (A) left, (B) frontal, (C) right. Intraoral photography
(D). CBCT axial view showing the lingual bone resorption (E).

anterior incisors with long-term

orthodontic treatment, aimed to avoid

orthognatic surgery (Fig. 1 D). It is

evaluated jointly by the Orthodontics

and Oral and Maxillofacial Surgery

Departments.

During the imaging

examination, cone beam computed

tomography was evaluated using a

computer imaging software, where

total loss of the lingual mandibular

bone of the anteroinferior sector was

observed, with values of -117 HU on

the density scale in the affected area

(Fig. 1E).

Evaluations were performed

jointly by the Orthodontics and Oral and

Maxillofacial Surgery Departments,

deciding to preserve the affected teeth,

reconstruct the lingual mandibular

bone and perform orthodontic

treatment.
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 Clinical control was performed at 7, 14, 21 days (Fig.

3) Rh-BPM2 (CowellMedi ®) was infiltrated into the area 21

days after the surgical procedure. Tomographic control at one

month and 6 months (Fig. 4). Bone regeneration was evident,

with millimeter measurements and density values of 471 HU

after 6 months evaluation. Orthodontic treatment was initiated

with a self-ligating system to reestablish the correct position of

the lower anterior teeth after 3 months of the surgery.

A full thickness intracrevicular incision was made in

the lingual area from lower left first premolar to lower right

second premolar (Fig. 2A). Rh-BMP2 (CowellMedi ®) (Fig.

2B, C) was used liquid and mixed with particulate bone

(Diabone-Cowellmedi®), covered with collagen membrane

(Diaderm Cowellmedi ®) (Fig. 2D). Finally, after the closure

with Vycril resorbable suture activated oxygen with lactoferrin

(Blue®M) (Fig. 2E, F) was applied.

Fig. 2. Surgical approach (A), Rh-BMP2 preparation (B and C), liquid BMP applied to the collagen membrane (D); Blue®M
gel applied in the surgical site immediate post op (E and F).

Fig. 3. Post op occlusal view 7 days (A); 14 days (B); 21 days (C).

DISCUSSION

 

The aim of this case report is to describe a guided bone

regeneration using Rh-BMP-2 in a patient with lingual bone

resorption caused by uncontrolled orthodontic movements.

Vásquez-Estrada & Gonzalez-Lopez (2012), establishes that

since skeletal asymmetry is involved, an orthodontic treatment

alone will not eliminate the basic problem. A proper orthodontic

camouflage treatment will correct the malocclusion and

acceptably conceal the bone problem, favoring facial

aesthetics, or at least, not worsening it (Vásquez-Estrada &

González-López, 2012). But when this treatment is carried
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out by inexperienced hands it can have serious

consequences on the supporting structure of the teeth.

Camouflage compensation is an alternative for

masking skeletal class II patients under orthodontic treatment

(García-Solano et al., 2012; Vásquez-Estrada & González-

López, 2012; Raposo et al., 2018; Gill et al., 2021; Hourfar

et al., 2023) . Nevertheless, it is very important to control the

forces during the proclination movements, especially in lower

incisors. If this movements are uncontrolled, it can cause

bone resorption (Miyama et al., 2018; Yared et al., 2006)

which also can bring periodontal problems to patients. Huerta-

Cavieres (2013), indicates that unfavorable movements could

be classified as those that move the teeth away from the

genetically determined location they occupy within the

alveolar process. They trigger mucogingival problems, mainly

in thin gingival and bone tissues. In this case presentation, a

class II 36-year-old patient with a long history of uncontrolled

orthodontic treatment presented a high-grade lingual bone

resorption, exposing dental roots and affected soft tissue as

well. This can be observed clinical and imagenologically.

When this kind of bone defect is created, there are several

forms to bone regeneration, such as classical techniques

using autologous bone and block grafts (Verdugo et al., 2012).

Rh-BMP-2 has been used in Oral in Maxillofacial

Surgery in different procedures, such as alveolar

preservation( Chen et al., 2004; Ardila Medina, 2009; León-

Batallas et al., 2019; Bal et al., 2020), maxillary sinus lift,

dental implants, among others, showing good results

(Kämmerer et al., 2020; Nam et al., 2020). In this clinical

situation, Rh-BMP-2 was used in combination with particulate

bone and a collagen membrane which functioned as a

physical barrier between the bone defect and the soft tissue.

The expression of Rh-BMP-2 is sufficient to irreversibly induce

osteogenesis, in recent research on bone conditioned

medium, we have examined the release ofTGF-b1 and BMP-

2 in bone conditioned medium extracted over different time

periods and results proven that effects on osteoblast

differentiation were observed, suggesting a synergistic TGF-

b1/BMP-2 activity (Buser, 1995). Both the membrane and

bone were impregnated with Rh-BMP-2, as the manufacturer

shows in the instructions. This assures that the BMP-2

enhances the bone regeneration process, which could be

verified clinically and imaginologically through panoramic x

rays or tomography (Uribe et al., 2017). The bone

regeneration process is more fast and effective, reporting

verifiable results in 8 weeks(Chen et al., 2004; Chen et al.,

2021); Similar findings are observed in the control

tomography taken one month and six months post op,

obtaining a positive values range of more than 470 HU. Rh-

BMP-2 was also applied in the soft tissue 1 month post op to

enhance the phenotype quality, assuring a better recovery

of the gingiva. Similar findings were reported by Wang et

al.(2019) and Chantiri et al.( 2023), reporting new blood

vesels formation posterior to the Rh-BMP2 infiltration in the

gingiva, assuring more vascularization by the expression of

growth factors (VEGF) and increases the healing process.

In this report, clinical control appointments were done

at 7, 14, 21 days, and it has been used as a coadjutant

postoperative treatment photobiomodulation sessions and

active oxygen with lactoferrin (gel, gel foam and mouthwash).

It has been demonstrated by da Silva et al. (2023) that this

therapy has an inmunomodulative effect, enhancing the tissue

regeneration process. Regarding active oxygen with

lactoferrin, there are several studies (Cunha et al., 2019;

Presti et al., 2021; Gounden & Singh, 2024; Leventis et al.,

2024) indicating the effect on post-operative swelling and

pain, reducing the symptoms. Active oxygen with lactoferrin,

in its different presentations, help the soft tissue to heal more

Fig. 4. CBCT image axial view. It can be observed the bone

regeneration process 1 month (A) and 6 months (B), gaining

2 mm approximately of the lingual bone.
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rapidly and effectively, because of its therapeutic oxygen

concentration release, its antibacterial effect,

neovascularization, stimulation and formation of new blood

cells, antihistamine effect, and others (Juliana & Tarek, 2022).

 

CONCLUSION

 

Bone morphogenetic protein is an effective solution for bone

regeneration in combination with allografts, collagen

membrane and activated oxygen with lactoferrin.

Multidisciplinary work and knowing bone biology is essential

for the success of treatment and the resolution of previous

failures. More studies are required to confirm the

effectiveness of this biomaterials.
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RESUMEN: Los movimientos ortodóncicos no
controlados y la compensación para evitar la cirugía
ortognática pueden causar una reabsorción ósea no
deseada, lo que puede causar problemas futuros. La
proteína morfogenética ósea Rh-BMP2 (BMP®) ha
demostrado ser eficaz para inducir la regeneración ósea,
obteniendo resultados observables y favorables en un
corto período de 8 a 10 semanas. El objetivo fue describir
un caso de regeneración ósea guiada utilizando BMP®
para contrarrestar la reabsorción ósea del hueso

mandibular lingual de dientes anteroinferiores producto
de la ortodoncia. Paciente femenina de 36 años con
tratamiento de ortodoncia de larga data.
Radiográficamente se observa reabsorción ósea
mandibular lingual. Se planificó reconstrucción ósea y
tratamiento de ortodoncia para preservar los dientes
afectados. Se realizó un abordaje intracrevicular de
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Se utilizó BMP® líquida mezclada con BCP y hueso
particulado, se cubrió con membrana de colágeno,
finalmente se aplicó oxígeno activado con lactoferrina.
Posteriormente se infiltró BMP® en el sitio quirúrgico a
los 21 días del procedimiento quirúrgico. Se realizó
control clínico a los 7, 14, 21 días y control tomográfico
al mes y 6 meses. Se evidenció regeneración ósea para
iniciar tratamiento de ortodoncia para restablecer la
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Podemos concluir que el manejo multidisciplinario y el
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