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Enucleation of large radicular cyst and regeneration
of bone using autogenous bone marrow cells

Abstract

A large periapical cyst in the right maxillary sinus region with expansion of the medial,
anterior and posterior walls of the sinus as well as expansion of the buccal and palatal
cortical plates, enucleation of the cystic lesion was performed and regeneration of the Bone
using the patient’s bone marrow (hematopoietic) cells was done. Achieved results were
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above satisfactory level. The interesting point to view and understand in this case report

is not the pathologic lesion described in the case presentation but the positive results that
we have achieved by the process of Regenerative Stem Cell Therapy using autogenous
bone grafting techniques. Regenerative Stem Cell Therapy using our patient’s bone marrow
cells proved to be successful in this case, adequate bone regeneration was seen lyear post
operatively in the right posterior maxilla as well as in the inferior wall of the maxillary

sinus.
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Introduction

Enucleation of a large 5x5 centimeter radicular cyst was performed
on our patient and infected alveolar bone specifically in the right
posterior maxillary region as well as infected bone from the walls of
the maxillary sinus were curetted.! Regeneration of the bone that was
removed proved adequate with a technique known as Regenerative
Stem Cell Therapy using autogenous bone grafting techniques, a
procedure which is still in its infancy,? and is presently being utilized
quite frequently in many different cases.

Case presentation

A 38-year old 150 pound patient came into the oral surgery
department with no known medical history of trauma, diabetes,
heart disease or bleeding disorders and the patient appeared to be in
healthy condition. The patient presented with a chief complaint of
an asymptomatic swelling in the right maxillary region for the past
14years. The Patient noticed the swelling 6months back with cloudy
nasal discharge from the right nostril. On examining the patient the
swelling could be palpated in the right maxillary region and was
found to be hard in its consistency with sharp rounded borders.? Upon
examining intra orally a large palatal swelling was seen measuring
5x5 centimeters and extending from tooth numbers 2 to 10 (universal
system), the teeth that were involved were numbers 4 and 5 in which
incipient caries were noticed. A Posteroanterior Skull view radiograph
was taken which showed buccal and palatal expansion of the cortical
plates. A Cat Scan was taken and on an intravenous contrast Cat Scan
taken with an Axial view at the level of the ramus of the mandible
and maxillary sinus showed an expansile radiolucent lesion in the
right maxillary sinus involving the whole sinus cavity with expansion
of the medial, anterior and posterior walls.* The lesion also shows
encroachment of the nasopharynx without break in the continuity of
the sinus walls (Figure 1).

Discussion

We know that hematopoietic stem cells contain an abundant
source of cells,” when harvested from bone marrow could potentially
regenerate different tissue types such as osseous tissue, neural tissue,
cardiovascular tissue and many more and the same goes for embryonic
stem cells, umbilical cord cells as well as dental pulp cells.® Stem cell
research and treatment are still in its infancy but with the continuous

improved prognosis on patients it takes us one step closer to the success
of Regenerative Stem Cell Therapy.” A radicular cyst is also known as
a peri-apical cyst and is a fairly common cyst of the oral cavity as a
result of pulpal necrosis due to trauma or severe caries of a tooth. In
our case the cause of this cyst was two grossly decayed teeth and the
cystic lesion was very large (Figure 1).® Our patient presented to us
after 14years of his initial complaint, he had caries on tooth numbers 4
and 5 and had experienced nasal discharge for the last 6months, which
brought him to the department. An odontogenic infected radicular
cyst of this nature and size would have to be surgically excised under
general anesthesia. In our patient infected bone and tissue, specifically
the alveolar bone of the right posterior maxillary region as well as the
inferior wall of the maxillary sinus have been curetted and the surgical
site was then packed and closed (Figure 2A and Figure 2B).>!° Due to
the size of the cyst and extent of expansion of the buccal and palatal
cortical plates it was safe to assume that the healing of the hollow
space would have not been adequate and would cause a large hollow
defect in the area of injury post operatively and in the future. So what
we advised to the patient was of this procedure called Regenerative
Stem Cell Therapy to aid and observe if the healing of bone and
the hollow space would be adequate and quick." After obtaining
consent from the patient, bone marrow was extracted from the right
iliac crest region, the hematopoietic stem cells were expanded on a
specialized medium infused with insulin like growth factors in an
incubator at optimal temperature which took approximately 4weeks,
a bio-complex was formed and then we took that bio-complex and
injected it with a scaffold as well as a biological membrane into the
site of the injury and finished with primary closure. The patient was
put on medication, which consisted of initial doses of Intravenous
Augmentin Sml 600mg and Intravenous Diclofenac Sodium and after
discharge oral Antimicrobial Tablet Augmentin 875milligrams lin
every 12hours, Tablet Metronidazole 500mg 1 in every 6hours, and
Non-steroidal anti-inflammatory drugs Tablet Diclofenac Sodiuml
in every 8hours for pain management. Postoperative radiographs and
CAT Scans were taken immediately after surgery (Figure 2A & Figure
2B) as well as lyear after the surgery (Figure 3a & 3b). Post Operative
CT Scans lyear after the surgery showed adequate bone regeneration
in the buccal and palatal areas as well as regeneration of the inferior
wall of the maxillary sinus (Figure 3A & Figure 3B [Circled in Red]).
There were no post operative complications seen or recorded when
the patient was recalled after lyear.
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Figure | Pre Operative CAT scan showing large radiolucency in right
maxillary sinus region with widening of the superior, inferior, medial and lateral

" Figure 2B Immediate post operative CAT scan showing the maxillary right
walls of the sinus, as well as encroachment of the nasopharynx.

posterior alveolar crest bone has been curetted.

Figure 2 Intra oral operative photo of cystic lesion before enucleation.

Figure 3A | Year Post Operative CAT Scan showing regeneration of inferior
wall of the right maxillary sinus (circled in red).

Figure 2A Immediate post operative CAT scan Showing that the cystic lesion
has been enucleated and the Inferior wall of the right maxillary sinus and

maxillary right posterior alveolar crest bone has been Curetted. Figure 3B |Year post operative CAT scan showing regeneration of maxillary

right alveolar crest bone (Circled in Red).
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Conclusion

We can conclude from this 1 patient that Regenerative Stem Cell
Therapy with stem cells harvested from the bone marrow of a patient
and auto-implanted back into the same patient in the area of operation
shows that this procedure can/might be an alternative choice for a
patient who may suffer from similar diseases which would require
reconstruction/regeneration. The use of stem cells to regenerate bone
tissue is a key feature in stating the fact that stem cells do have the
ability to form into different cells types, furthermore auto-implantation
would less likely cause autoimmune rejection of the graft.
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