4

o2 Resoarch
0.00 Publishing

Open Journal of Stomatology, 2026, 16(8), 181-193
https://www.scirp.org/journal/ojst

ISSN Online: 2160-8717

ISSN Print: 2160-8709

A Three-Dimensional Study of Bone Gain
Following Decompression of Benign Osteolytic
Odontogenic Lesions: A Report of Ten Cases

Diatta Mamadoul2*®, Soumboundou Sankoung3, Kane Mouhammad?, Ndeye Fatou Allé Fall?,
Khadim Seck!, Gassama Bintou Catherinel, Kounta Alphal, Sogue Assanel, Ba Abdou?,

Tamba Babacar!:2

!Oral Surgery Department, Institute of Odontology and Stomatology, Cheikh Anta Diop University, Dakar, Senegal

2Odontostomatology Department, Idrissa Pouye General Hospital, Dakar, Senegal

*Legal Dentistry Service, Institute of Odontology and Stomatology, Cheikh Anta Diop University, Dakar, Senegal

Email: *diattamap@gmail.com, *mamadoul9.diatta@ucad.edu.sn

How to cite this paper: Mamadou, D.,
Sankoung, S., Mouhammad, K., Fall,
N.F.A,, Seck, K., Catherine, G.B., Alpha, K.,
Assane, S., Abdou, B. and Babacar, T.
(2026) A Three-Dimensional Study of Bone
Gain Following Decompression of Benign
Osteolytic Odontogenic Lesions: A Report
of Ten Cases. Open Journal of Stomatology;,
16, 181-193.
https://doi.org/10.4236/0jst.2026.168017

Received: June 16, 2026
Accepted: August 15, 2026
Published: August 18, 2026

Copyright © 2026 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

Abstract

Introduction: Benign odontogenic lesions present with variable radiographic
features, ranging from osteocondensing to osteolytic forms. Osteolytic forms
can grow to a considerable size, causing aesthetic and/or functional impair-
ment. The therapeutic approach involving decompression allows for bone
gain. The need for knowledge regarding bone gain following the placement of
a decompression drain prompted this study. The aim of this study was to per-
form a three-dimensional analysis of the bone gain achieved following the place-
ment of a decompression drain in the treatment of benign osteolytic odonto-
genic lesions. Materials and Methods: The study involved 10 patients who un-
derwent cone-beam computed tomography (CBCT) scans before and after the
placement of a decompression drain, using 3D Slicer software to calculate
bone gain following segmentation. Results: The mean bone volume before de-
compression was 31907.23 + 11642.59 and the mean bone volume after de-
compression was 40177.66 + 1680.33. The bone gain achieved after decom-
pression was greater in women than in men. A decompression period of 6 to
10 months appears to be optimal for achieving greater bone gain. Discussion:
Decompression is a conservative technique that promotes a reduction in le-
sion volume through bone regrowth in the management of benign osteolytic
odontogenic lesions. Conclusion: The 3D segmentation used in this study en-
abled an assessment of bone gain following decompression of benign osteo-
lytic odontogenic lesions. The follow-up period required for optimal bone
gain following the placement of a decompression drain was 6 to 10 months in
this study.
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1. Introduction

Benign odontogenic lesions constitute a group of heterogeneous, polymorphic
conditions arising from remnants of odontogenesis [1] [2]. They can grow to a
considerable size, leading to bone deformities, bone lysis, tooth displacement and
compression of vital anatomical structures, resulting in aesthetic and/or func-
tional impairment [3] [4].

Treatment often involves enucleation or surgical excision [1] [3]. However,
where there is significant bone lysis, there is a risk of damage to vital anatomical
structures during excision surgery. To prevent this risk, a more conservative ap-
proach involving decompression is sometimes considered prior to excision [5]-
[7]. This procedure involves draining the lesion cavity by creating a small fenes-
tration, which is kept open using a specialised device. Decompression allows the
elimination of intra-lesional hydrostatic pressure. This is a conservative surgical
technique that promotes bone re-ossification whilst restoring the patient’s aes-
thetic and functional impairments [6] [8]. This technique has a success rate as
high as that of more aggressive radical surgical treatments [9] [10]. The need to
quantify bone gain using this conservative technique prompted this study, the aim
of which was to perform a three-dimensional analysis of the bone gain achieved

following decompression of benign osteolytic odontogenic lesions.

2. Materials and Methods

This was a descriptive analytical cross-sectional study of a series of 10 patients
presenting with benign osteolytic odontogenic lesions, who were treated using the
decompression technique.

The study was conducted in the Department of Oral and Maxillofacial Surgery
at the Idrissa Pouye General Hospital (HOGIP) in Dakar, Senegal.

The study included all patients who presented with a benign osteolytic odonto-
genic lesion, treated using the decompression technique, and for whom cone-
beam CT scans were available both before and after the placement of a decom-
pression drain.

The variables studied were sociodemographic (age and sex), clinical (duration
of decompression in months) and radiographic (gain in bone volume correspond-
ing to the difference between the bone volume measured before and after place-
ment of the decompression drain).

Segmentation was carried out in six (06) stages using “3D Slicer”, a free, open-
source software programme (BSD licence) that enables image acquisition, diffu-
sion tractography processing, the use of interfaces with external devices for image-
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guided procedures, and GPU rendering of volumes.

3D Slicer offers a range of features, including the handling of DICOM images and
the reading and writing of other formats, automatic image segmentation, interactive
visualisation of volumetric images comprising voxels and polygonal meshes, as well
as volumetric rendering; it also enables the analysis and visualisation of images using

diffusion tensors.

2.1. Importing the DICOM File

To import the DICOM file, first open the 3D Slicer software, then import the imag-
ing data (DICOM) via “Add Data” or “Add DICOM Data”, and click on “Choose
directory to add” or “Choose file to add”.

Once the data has loaded, check that the axial, coronal and sagittal slices are

clearly visible on the interface (Figure 1(a)).

(b)

Figure 1. Images of the DICOM image data import (a) and the segmentation using the
“Segment Editor” module (b).
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2.2. Moving to the Segmentation Module

Once the files have been fully loaded into the 3D Slicer software’s graphical inter-
face, navigate to the “Segment Editor” module, create a new segmentation (by click-
ing “Add”), and then rename the newly created segment (Figure 1(b)).

2.3. Thresholding Settings

This adjustment is made using the “Threshold” tool, which allows you to deter-
mine the appropriate threshold before validation. This process is repeated as many

times as necessary until a satisfactory threshold is achieved (Figure 2(a)).

Figure 2. Images showing the “Threshold” effect (a) and viewing the 3D model (b).
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2.4. Viewing the 3D Model

The 3D model can be viewed by clicking on the “Show 3D” (Figure 2(b)).

2.5. Removing Unwanted Parts

This is done using the “scissors” tool, which allows you to remove one or more
parts of a segment by drawing an outline or a line directly in the 3D view (Figure
3(a) and Figure 3(b)).

Ny

(®)

Figure 3. Images showing the start of the removal of unwanted parts (a) and the mandible
after removal of unwanted parts (b).
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The mandible is then checked from all angles (Figure 4).

(a) (b)

(0) (d)

Figure 4. Images showing the steps involved in verifying the mandible following segmen-

tation, viewed from the anterior (a), posterior (b), right lateral (c) and left lateral (d) angles.

2.6. Volume Calculation

Once segmentation is complete, go to the “segment statistics” module to select the

segmented element and the reference volume (scalar volume) before clicking “ap-

>

ply”.

The data collected were entered into an Excel spreadsheet and analysed using
JASP software, version 0.19. A descriptive analysis was carried out, with quantita-
tive variables expressed as mean + standard deviation. The comparison of bone
volumes before and after decompression was performed using the non-parametric
Mann-Whitney test, given the distribution of the data.

For the analytical statistics, a significance threshold of less than 0.05 was set.

3. Results

3.1. Sociodemographic Characteristics

The mean age of the sample was 19.62 + 8.07 years, with a maximum of 38 years
and a minimum of 5 years. The study involved 10 subjects, comprising 2 men with
amean age of 18 + 1.41 years, ranging from a maximum of 19 years to a minimum
of 17 years, and 8 women with a mean age of 19.62 * 9.10 years, ranging from a

maximum of 38 years to a minimum of 5 years (Figure 5).
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Figure 5. Box-and-whisker plot showing age by sex.

3.2. Clinical and Radiographic Findings

Pre- and post-operative bone volumes (Figure 6)

The figure below shows the mean pre- and post-operative bone volumes. The
mean bone volume prior to decompression was 31907.23 + 11642.59 mm® and the
mean bone volume after decompression was 40177.66 + 1680.33 mm?®. Student’s
t-test revealed a statistically significant difference between the mean pre- and

post-operative bone volumes (p = 0.002) (Figure 7).

Figure 6. 3D reconstructions of a cone beam image showing a very extensive osteolytic
lesion of the right mandible prior to decompression (a) and bone regrowth with filling of
the cystic cavities in the right mandible 10 months after decompression (b).
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Figure 7. Bone volumes before and after decompression (in mm?).

Bone gain following decompression by gender

The figure below shows the bone gain achieved following decompression, bro-
ken down by the subjects’ gender.

The mean bone gain in men was 4214.40 + 5312.78 mm’, with a maximum of
7971.10 mm® and a minimum of 457.70 mm’. In women, the mean bone gain was
9284.42 + 8943.16 mm?, with a maximum of 28623.50 mm? and a minimum of
709.20 mm® (Figure 8). These results showed that the bone gain achieved after

decompression was greater in women than in men.
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Figure 8. Box-and-whisker plot showing bone gain (mm?) by gender.
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Depending on the duration of decompression
The figure below illustrates the bone gain observed following decompression,
depending on the duration of decompression.

* For a decompression duration of 11 to 15 months, the mean bone gain was
5809.25 + 3870.62 mm® with a maximum of 10103.60 mm? and a minimum of
1878.00 mm’.

* For a decompression duration of 2 to 5 months, the mean bone gain was
6822.80 + 8645.93 mm’, with a maximum of 12936.40 mm? and a minimum of
709.20 mm’.

* For a decompression period of 6 to 10 months, the mean bone gain was
11455.40 + 12117.76 mm?, with a maximum of 28623.50 mm? and a minimum
of 457.70 mm°.

These results showed that a decompression period of 6 to 10 months appears to

be optimal for achieving greater bone gain (Figure 9).
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Figure 9. Box-and-whisker plot showing bone gain (mm?®) as a function of the duration of
decompression (months).

4. Discussion

The main limitation of this study is the small sample size (10 subjects). This lim-
ited number may be partly explained by the lack of resources available to the ma-
jority of patients, thereby restricting the possibility of performing cone-beam CT
(CBCT) scans before and during follow-up after the insertion of a decompression
drain. However, the number of patients in this study is higher than that reported
by Kim et al [11] in 2024, where, out of 26 patients who underwent decompres-
sion drainage, 6 had undergone follow-up cone beam scans.

Furthermore, according to Bao et al [12], by 2024, the retrospective nature of
studies may also be a source of selection bias, which is sometimes unavoidable.

This study utilised the 3D Slicer software, which offers several advantages, in-
cluding a free licence, support for DICOM files, segmentation, registration, image
visualisation and multi-platform compatibility running on Windows and Mac OS
X. The software enables the construction of virtual 3D models of maxillomandib-

ular intraosseous lesions, the isolation of the maxilla or mandible, the extraction

DOI: 10.4236/0jst.2026.168017

189 Open Journal of Stomatology


https://doi.org/10.4236/ojst.2026.168017

D. Mamadou et al.

of regions of interest, the determination of the actual shape of a cystic lesion, and
the measurement of bone volume following decompression [12] [13].

Despite its many advantages, the 3D Slicer software has certain limitations, in-
cluding its inability to process very large images, an interface that is complex for
first-time users, and the need for a good understanding of thresholding and slicing

parameters to ensure effective 3D image visualisation [12] [13].

4.1. Sociodemographic Data

Of the 10 patients in our sample, women were more common (n = 8). This same
trend was noted by Lee et al [14] in 2017, who found that of a total of 17 patients
who underwent decompression, all 10 were women. However, other studies have
reported a higher proportion of men in their samples, with over 52% of patients
treated with decompression being male [13] [15]. This difference could be explained
by variations in sample size across the studies.

Furthermore, in the present study, the mean age of patients was 19.62 + 8.07
years, with a range of 5 to 38 years. Similar trends have been reported in the liter-
ature, with lesions particularly affecting young individuals under the age of 35 [13]
[15]. However, the study by Oliveros-Lopez ef al [15] reported a higher mean age
of 39.39. This difference could be explained by the fact that the study involved
adult patients who were able to perform rinsing sessions themselves as part of
home-based treatment follow-up.

In addition to sociodemographic factors, radiographic aspects for assessing the

progression of lesions were examined.

4.2. Clinical and Radiographic Data

Benign osteolytic odontogenic lesions can occur at any age, and decompression
may sometimes be required if indicated [13] [15].

In the present study, the mean bone volume prior to decompression was 31907.23
+ 11642.59 mm’. This increased to 40177.66 + 1680.33 mm? after decompression,
thus demonstrating bone gain. This finding of bone gain following decompression
has been reported in the literature [13]. This could be explained by the fact that
decompression leads to the continuous removal of fluid from the cystic cavity,
thereby eliminating intracystic hydrostatic pressure and resulting in neo-ossifica-
tion [13] [15]. Indeed, according to Kwon ef a/ [13] in 2020, decompression re-
sults in a reduction of more than 54% in the volume of the cystic lesion. The mean
reduction rate for benign odontogenic osteolytic lesions with an initial volume <
10,000 mm? was 10.18 + 5.91 mm?, and for those with an initial volume > 10,000
mm?, it was 35.36 + 28.45 mm®. This indicates a more marked reduction in larger
lesions. Thus, regardless of the size of the osteolytic lesion, decompression pro-
motes regression of osteolytic lesions. According to the literature, decompression
results in a considerable reduction in the volume of benign osteolytic odontogenic
lesions [13] [15].

The mean bone gain in men (4214.40 mm?®) was lower than that in women
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(9284.42 mm?). Similar results have been reported by various authors, showing
greater bone gain in women than in men following decompression [12] [15]. This
could be explained by hormonal variations, particularly involving oestrogens, which
inhibit bone resorption and stimulate osteogenesis. However, Kwon et a/ [13], in
their study, found a greater reduction in tumour volume in men. This difference in
results could be linked, on the one hand, to variations in the size of benign osteolytic
lesions and, on the other hand, to the higher number of patients in their sample.

Furthermore, a decompression period of 6 to 10 months appeared to be optimal
for achieving greater bone gain (11455.40 + 12117.76 mm?®). Beyond this, bone
gain stagnates and bone resorption resumes. These observations have been re-
ported in the literature, with an average decompression period not exceeding 10
months [12] [13] [15].

5. Conclusion

The 3D segmentation used in this study enabled an assessment of bone gain fol-
lowing decompression of benign osteolytic odontogenic lesions. In this study, the
follow-up period required for optimal bone gain following the placement of a de-
compression drain was 6 to 10 months. A study involving a much larger number
of patients should be conducted to better assess bone gain following the placement
of a decompression drain. In light of these results, conservative treatment via de-
compression should be preferred over radical surgery in cases of large benign os-

teolytic odontogenic lesions, in order to perform less mutilating surgery.
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