Baltic Journal of Health and Physical Activity

Volume 18 | Issue 3 Article 7

2026

Benign jaw bone lesions in athletes exposed to craniofacial
trauma: Surgical treatment and bone regeneration using biphasic
calcium sulfate

Damian M. Dudek
Department of Perioperative Dentistry, Faculty of Medicine, Ludwik Rydygier Collegium Medicum in Bydgoszcz,
Nicolaus Copernicus University in Torun, Bydgoszcz, Poland, damiandudek@op.pl

Agata Chwarscianek
Department of General, Gastroenterological and Oncological Surgery, Collegium Medicum, Nicolaus Copernicus
University in Torun, Poland, agata.chwarscianek@icloud.com

Izabela Pabin
Faculty of Physical Culture, Gdansk University of Physical Education and Sport, Gdansk, Poland,
izabela.pabin@awf.gda.pl

tukasz Jaworski
Specialized Hospital, Cardiac Surgery Department, Wejherowo, Poland, ljaworski75@gmail.com

Oliwia Warmusz
Department of Histology and Cell Pathology in Zabrze, School of Medicine with the Division of Den-tistry, Medical
University of Silesia in Katowice, Poland, warmuszoliwia@gmail.com

See next page for additional authors ) ] ]
Follow this’and additional works at: https://www.balticsportscience.com/journal

b Part of the Health and Physical Education Commons, Oral and Maxillofacial Surgery Commons, Sports
Medicine Commons, Sports Sciences Commons, and the Sports Studies Commons

Recommended Citation

Dudek D, Chwarscianek A, Pabin I, Jaworski L, Warmusz O, Wyrobiec G, Klodzinska E. Benign jaw bone
lesions in athletes exposed to craniofacial trauma: Surgical treatment and bone regeneration using
biphasic calcium sulfate. Balt J Health Phys Act. 2026;18(3):Article7. DOI: 10.29359/BJHPA.18.3.07

This Article is brought to you for free and open access by Baltic Journal of Health and Physical Activity. It has been
accepted for inclusion in Baltic Journal of Health and Physical Activity by an authorized editor of Baltic Journal of
Health and Physical Activity.


https://www.balticsportscience.com/journal
https://www.balticsportscience.com/journal/vol18
https://www.balticsportscience.com/journal/vol18/iss3
https://www.balticsportscience.com/journal/vol18/iss3/7
https://www.balticsportscience.com/journal?utm_source=www.balticsportscience.com%2Fjournal%2Fvol18%2Fiss3%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1327?utm_source=www.balticsportscience.com%2Fjournal%2Fvol18%2Fiss3%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/656?utm_source=www.balticsportscience.com%2Fjournal%2Fvol18%2Fiss3%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1331?utm_source=www.balticsportscience.com%2Fjournal%2Fvol18%2Fiss3%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1331?utm_source=www.balticsportscience.com%2Fjournal%2Fvol18%2Fiss3%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/759?utm_source=www.balticsportscience.com%2Fjournal%2Fvol18%2Fiss3%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1198?utm_source=www.balticsportscience.com%2Fjournal%2Fvol18%2Fiss3%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages

Benign jaw bone lesions in athletes exposed to craniofacial trauma: Surgical
treatment and bone regeneration using biphasic calcium sulfate

Abstract

Benign cystic and tumor lesions of the jaw bones represent relatively frequent pathological conditions
encountered in oral and maxillofacial surgery. Although these lesions are often asymptomatic and slow-
growing, they may lead to progressive weakening of bone structure. In individuals exposed to repetitive
mechanical forces, such as athletes participating in contact sports, the presence of such lesions may
significantly increase the risk of pathological fractures of the facial skeleton. The aim of the present study
was to present a clinical case series of a benign jaw bone lesion treated surgically using a biphasic
calcium sulfate biomaterial and to discuss the potential relevance of such lesions in athletes exposed to
craniofacial trauma. The treatment involved surgical enucleation of the lesion followed by reconstruction

of the bone defect using a biphasic calcium sulfate biomaterial (Bond Apatite®). Postoperative healing
was uneventful, and radiological follow-up demonstrated progressive bone regeneration and gradual
replacement of the biomaterial with newly formed bone tissue. The presented case series highlights the
importance of early diagnosis and appropriate surgical management of jaw bone lesions, particularly in
athletes exposed to craniofacial trauma. Reconstruction of bone defects using modern biomaterials may
contribute to restoration of bone integrity and reduction of pathological fracture risk during sports
activity.
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Abstract. Benign cystic and tumor lesions of the jaw bones represent relatively frequent pathological
conditions encountered in oral and maxillofacial surgery. Although these lesions are often asymp-
tomatic and slow-growing, they may lead to progressive weakening of bone structure. In individu-
als exposed to repetitive mechanical forces, such as athletes participating in contact sports, the pres-
ence of such lesions may significantly increase the risk of pathological fractures of the facial skeleton.
The aim of the present study was to present a clinical case series of a benign jaw bone lesion treated
surgically using a biphasic calcium sulfate biomaterial and to discuss the potential relevance of such
lesions in athletes exposed to craniofacial trauma. The treatment involved surgical enucleation of
the lesion followed by reconstruction of the bone defect using a biphasic calcium sulfate biomaterial
(Bond Apatite®). Postoperative healing was uneventful, and radiological follow-up demonstrated
progressive bone regeneration and gradual replacement of the biomaterial with newly formed bone
tissue. The presented case series highlights the importance of early diagnosis and appropriate sur-
gical management of jaw bone lesions, particularly in athletes exposed to craniofacial trauma. Re-
construction of bone defects using modern biomaterials may contribute to restoration of bone integ-
rity and reduction of pathological fracture risk during sports activity.

Keywords: jaw bone lesions, bone regeneration, biphasic calcium sulfate.

1. Introduction

Craniofacial injuries represent a significant proportion of trauma observed in athletes
participating in contact and combat sports. Epidemiological studies indicate that injuries
of the facial skeleton may account for approximately 3-29% of all sports-related injuries,
while fractures of facial bones may constitute up to 10-42% of maxillofacial trauma de-
pending on the sport discipline and studied population [1-3].

Sports disciplines such as boxing, martial arts, wrestling, rugby and football are as-
sociated with particularly high exposure to craniofacial trauma. Repeated mechanical

www.balticsportscience.com


https://orcid.org/0000-0002-2451-6250
https://orcid.org/0009-0000-2451-2076
https://orcid.org/0000-0003-2817-5251
https://orcid.org/0009-0009-8024-0648
https://orcid.org/0000-0002-4969-8636
https://orcid.org/0000-0002-9931-5808

Balt ] Health Phys Act. 2026,18(3):Article7. 2 of 9

forces acting on the facial skeleton may lead not only to acute injuries but also to structural
weakening of bone tissue. In the presence of pre-existing pathological lesions, even rela-
tively minor trauma may result in pathological fractures.

Jaw bones represent a unique anatomical structure due to the presence of teeth and
tissues of odontogenic origin. This anatomical specificity predisposes the maxilla and
mandible to the development of various odontogenic cysts and benign tumors [4-7].
Among the most frequently diagnosed lesions are radicular cysts, dentigerous cysts and
odontogenic keratocysts.

Although these lesions are typically benign and slow-growing, they may lead to pro-
gressive bone resorption and thinning of cortical bone structures. In athletes exposed to
repetitive craniofacial trauma, such structural weakening may significantly increase sus-
ceptibility to fractures.

Various surgical approaches have been proposed for the treatment of odontogenic
cysts and benign jaw lesions. These include decompression, marsupialization and com-
plete surgical enucleation [8—10]. The choice of treatment depends on the size of the lesion,
its anatomical location and the potential risk of recurrence.

Following removal of pathological tissue, reconstruction of the resulting bone defect
becomes an important clinical challenge. Various grafting materials have been used in oral
and maxillofacial surgery including autogenous bone grafts, allografts and synthetic bio-
materials.

Calcium sulfate has been used in bone surgery for more than a century. The first
clinical use of this material was described by Dreesmann in 1892 [11]. Due to its biocom-
patibility and predictable resorption characteristics, calcium sulfate has been widely ap-
plied as a bone graft substitute.

In recent years, biphasic calcium sulfate biomaterials have gained increasing atten-
tion due to their favorable physicochemical properties and ability to support bone regen-
eration [12].

Despite numerous reports describing maxillofacial injuries in athletes and the wide-
spread use of biomaterials in oral surgery, relatively little attention has been paid to the
clinical significance of pre-existing jaw bone lesions in individuals exposed to repetitive
craniofacial trauma. In particular, the potential role of such lesions as a predisposing fac-
tor for pathological fractures in athletes remains insufficiently explored in the literature.

The aim of the present study was to present a clinical case of a benign jaw bone lesion
treated surgically using biphasic calcium sulfate biomaterial and to discuss the relevance
of such lesions in athletes exposed to craniofacial trauma.

2. Materials and methods

The present study describes a clinical case series of a patients diagnosed with a be-
nign lesion of the jaw bone. The diagnosis was established based on clinical examination
and radiological imaging.

The surgical procedures were performed under local anesthesia. After elevation of a
mucoperiosteal flap, the lesion was carefully exposed and completely enucleated. The
pathological tissue was removed and submitted for histopathological examination.

The resulting bone defect was reconstructed using a biphasic calcium sulfate bio-
material Bond Apatite® (Augma™, Caesarea, Israel). The material was placed directly
into the defect according to the manufacturer’s recommendations.

Biphasic calcium sulfate biomaterials are characterized by favorable biological prop-
erties including high biocompatibility and osteoconductive potential. The material grad-
ually resorbs and is replaced by newly formed bone tissue during the healing process.

The surgical site was closed using standard suturing techniques. Preoperative follow-
up included radiological imaging.
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Figure 2. Patient 6. Range of the cyst on x-ray(roots 21,22,23 inside)

17:1mm

Figure 3. Patient 6. Horizontal Cone Beam Computer Tomography-range of the cyst with destruc-
tion of both cortical bone laminas
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Table 1. Study group summary

Quantity of patients N=10
Age (years) 17-29
Mean Age (years) 244
Sex (F/M) 6/4
Cysts / tumors 6/4
Diameter of the lesions min-max (mm) 9.47-24.70
Mean diameter (mm) 15.1
Topography maxilla / mandible 5/5
Front side of the maxilla 4
Lateral side of the maxilla 1
Front side of the mandible 2
Lateral side of the mandible 3
Quantity of root resections 16
Teeth extractions 0
Quantity of using graft (cc — cubic centimeter) 24

Table 2. Details in the studied groups
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3. F 24 Football Radicular  Lateral left 9.47 3 Y 6 2
cyst maxilla
27)
4. M 28 Boxing Complex  Front right 10.14 1 N 5 1
odontoma maxilla
13)
5. M 18  Kickboxing  Radicular  Front right 16.25 3 Y 8 2
cyst maxilla
(11,12)
6. M 29 Mixed Radicular Front left 17.10 3 Y 6 2
martial arts cyst maxilla
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7. F 21 Rowing Osteoid Front 14.12 2 Y 6 1
osteoma mandible
(41,42,43)
8. F 28  Basketball ~Cementom Lateral 11.29 2 Y 4 1
a mandible
(36)
9. F 26 Figure Radicular Lateral 14.47 2 Y 6 3
skating cyst mandible
(36)
10. F 19  Icehockey  Radicular Lateral 10.12 2 Y 6 3
cyst mandible
(46)
3. Results
The surgical procedure was completed successfully without intraoperative compli-
cations.

Histopathological examination confirmed the diagnosis of a benign cystic and tumor

lesion of odontogenic origin.

The postoperative healing process proceeded without signs of infection or inflamma-
tory complications. The patient reported no postoperative discomfort.
Radiological follow-up demonstrated progressive bone regeneration within the de-
fect site. Gradual resorption of the biomaterial and replacement by newly formed bone

tissue was observed.

Figure 4. Patient 1. Good regeneration of bone defect 2 years post op.
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Figure 5. Patient 6. Good regeneration of the bone inside the defect after 2 years

4. Discussion

Craniofacial injuries represent a significant problem in sports medicine. Athletes par-
ticipating in contact sports are particularly exposed to mechanical forces affecting the fa-
cial skeleton [13].

Previous studies have demonstrated that maxillofacial injuries are among the most
common injuries observed in combat sports [14]. These injuries may include dental
trauma, fractures of facial bones and soft tissue injuries.

Large epidemiological analyses also indicate that the oral cavity and facial skeleton
belong to the most vulnerable anatomical regions during sports activity [15].

From a biomechanical perspective, the mandible represents one of the most vulnera-
ble structures of the facial skeleton during sports-related trauma. The mandible is exposed
to complex mechanical forces including compression, tension and bending moments gen-
erated during direct impact to the facial region. The distribution of these forces depends
on the direction and magnitude of trauma as well as the structural integrity of the bone.

In the presence of pathological lesions, such as cysts or benign tumors, the mechani-
cal resistance of bone may be significantly reduced. Consequently, even relatively low-
energy trauma may result in pathological fractures of the jaw. This phenomenon may be
particularly relevant in athletes participating in contact sports where repetitive mechani-
cal loading of the craniofacial skeleton occurs.

The presence of pathological lesions of the jaw bones may further increase the risk of
injury. Cystic lesions and benign tumors may weaken bone structure through progressive
resorption and thinning of the cortical bone.

In athletes exposed to repeated craniofacial trauma, such structural changes may pre-
dispose to pathological fractures. Therefore, early diagnosis and appropriate surgical
treatment of jaw bone lesions may be considered an important element of preventive
sports medicine.

Reconstruction of bone defects following surgical removal of cystic lesions represents
an important aspect of oral surgery. Various bone graft materials have been proposed for
this purpose [16].

Among these materials, biphasic calcium sulfate has attracted considerable attention
due to its favorable biological properties. The material demonstrates high biocompatibil-
ity and osteoconductive characteristics, allowing gradual replacement by newly formed
bone tissue.
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Clinical studies have confirmed effective bone regeneration following the use of bi-
phasic calcium sulfate graft materials [17]. Comparative studies evaluating different graft
materials have also demonstrated favorable outcomes in bone regeneration procedures
[18].

Randomized clinical trials evaluating ridge preservation techniques further support
the effectiveness of synthetic biomaterials in bone regeneration [19].

Several clinical reports have demonstrated successful reconstruction of bone defects
following cyst removal using biphasic calcium sulfate biomaterials [20, 21].

In the context of sports medicine, restoration of bone integrity following surgical
treatment of jaw lesions may play an important role in reducing the risk of pathological
fractures and enabling safe return to sports activity.

A limitation of the present study is that it represents a single clinical case. Further
studies involving larger groups of athletes are required to better understand the relation-
ship between jaw bone lesions, craniofacial trauma and the risk of pathological fractures.

5. Practical implications for sports medicine

Early detection of pathological lesions of the jaw bones may represent an important
preventive element in athletes exposed to craniofacial trauma. Diagnostic imaging per-
formed before participation in high-risk sports disciplines may allow identification of
asymptomatic lesions that could predispose to pathological fractures.

Appropriate surgical treatment combined with reconstruction of bone defects using
modern biomaterials may contribute to restoration of bone strength and reduction of in-
jury risk.

Such an approach may be particularly relevant in athletes participating in combat
sports and other disciplines associated with increased exposure to craniofacial trauma.

6. Conclusions

Benign cysts and tumors of the jaw bones may significantly weaken bone structure
and increase susceptibility to pathological fractures, particularly in individuals exposed
to repetitive craniofacial trauma such as athletes.

Early diagnosis and appropriate surgical management are essential for preventing
complications and restoring bone integrity.

Reconstruction of bone defects using biphasic calcium sulfate mineral biomaterials
represents an effective method supporting bone regeneration and may contribute to im-
proved clinical outcomes in oral and maxillofacial surgery.
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