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Invasive Treatment of Post-Extraction Osteomyelitis
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Ultrasonographic Assessment of Masseter Muscle 
Region and Minimally Invasive Treatment of 
Post-Extraction Osteomyelitis

Oleksii O. Tymofieiev,a Ievgen I. Fesenko,b,* Olha S. Cherniakc, & Olena O. Serhad

CASE

Journal of Diagnostics and Treatment of Oral and Maxillofacial Pathology | DTJournal.org | ISSN 2522-1965

ABSTRACT

Background: Mandibular osteomyelitis is commonly associated with invasive surgery and sequestrectomy. Here, 
we report a unique case in which it was possible to choose minimally invasive treatment during the exacerbation of 
osteomyelitis at the stage of sequestrectomy owing to the use of and correct assessment with ultrasonography (USG). 
This report aimed to present wide possibilities of USG for accurate diagnosis and minimally invasive management of 
chronic osteomyelitis.
Case Presentation: A 50-year-old woman presented with significant swelling in the left masseteric region, trismus, and 
severe pain in the area of a previously extracted lower third molar. The imaging protocol included panoramic radiography, 
USG, and cone-beam computed tomography. Using USG, it was possible to identify the intermediate stage of abscess/
phlegmon formation in the masseteric area, which would require an extraoral incision to drain the purulent focus.
Conclusion: USG allows oral and maxillofacial surgeons to obtain a precise understanding of the condition of the 
tissues (e.g., bone surface, masseter muscle, subcutaneous tissue) and pathologic changes (e.g., periosteal reaction, bony 
defects) due to purulent processes in the area of the lateral mandibular ramus surface and surrounding soft tissues. 
The presence of purulent material and its motion on sonopalpation can be clearly identified using USG. Therefore, it is 
possible to plan for a less invasive surgical strategy.
Keywords: Third molar, alveolar osteitis, osteomyelitis, cone-beam computed tomography, ultrasonography

a

*

b

c

d

USG



34

INTRODUCTION

Mandibular third molar removal is a common 
procedure in the outpatient clinic; however, 
complications such as alveolar osteitis postoperatively 
occur in 30% cases.1 In severe cases, osteitis can 
progress into chronic purulent osteomyelitis2,3, 
which makes treatment difficult and long, requiring 
periodic imaging and drug therapy. The management 
of mandibular osteomyelitis often involves 
sequestrectomy, an invasive surgery3. Radiography 
or computed tomography is typically performed for 
detailed and appropriate treatment planning in such 
cases. Considering the growing role and advantages 
of ultrasonography (USG) in the diagnosis of oral 
and maxillofacial pathology4,5, especially in infection 
cases6–8, the application of USG seems to be preferable 
for the precise localization of pus in osteomyelitis 
cases.

Here, we report a unique case of a 50-year-old 
woman with chronic osteomyelitis following an 
uncomplicated lower third molar removal wherein it 
was possible to choose minimally invasive treatment 
during the exacerbation of osteomyelitis at the stage 
of sequestrectomy owing to the use of and correct 
assessment with USG. Therefore, this report aimed 
to present the wide possibilities of USG in accurately 
identifying the purulent process, enabling minimally 
invasive management of chronic osteomyelitis.

CASE REPORT

A 50-year-old Caucasian female was referred to 
our hospital in June 2015 with significant swelling in 
the left masseteric region (Fig 1), trismus, and severe 
pain in the tooth socket of a previously extracted 
lower left third molar. According to the patient, the 
tooth was removed by a dentist 3 weeks earlier at 
another clinic because of a partially destroyed crown 
and periodic night pain. Clinically, painful swelling 
was noted in the left parotid-masseter region on 
palpation (Fig 1B). The mouth opening was also 
painful and limited to 1.0 cm. Intraoral examination 
revealed purulent discharge from the socket of tooth 
3.8 (i.e., the lower left third molar). No comorbidities 
were reported by patient.

For soft tissue examination, USG was performed 
using a 12-3 MHz linear transducer (model 
HD11 XE, Koninklijke Philips N.V., Eindhoven, 
Netherlands). Gray-scale USG showed the spread 
of purulent exudate between bundles of fibers of the 

left masseter muscle, which created a honeycomb 
patten on USG (Fig 1) (also known as cobblestoned 
appearance). Sonopalpation (i.e., gentle pressure with 
the transducer) on gray-scale USG revealed slight 
motion of the purulent material located between 
the fibers of the masseter muscle. Ultrasound signs 
of periosteal reaction and bone defects at the lateral 
surface of the ramus were noted. Periosteal reaction 
at the lateral surface of the left ramus was visualized 
on USG as a thick hyperechoic line compared with 
a thin hyperechoic band (lateral surface of the right 
ramus) on the healthy side. On both sides, the 
artifact of acoustic shadowing was noted distal to the 
mandibular surface due to the reflective properties 
of the cortical bone tissue. The diagnostic protocol 
included USG of both the masseter muscles and rami, 
the right healthy side, and the left affected side. Color 
and power Doppler USG revealed hypervascularity 
in the left masseter muscle. Panoramic radiography 
(Fig 2A) showed margins of the socket of the 
removed tooth 3.8, a tortuous area of bone resorption 
posteriorly, and no radiological signs of the non-
removed parts of the tooth. An exacerbation of 
chronic suppurative post-extraction osteomyelitis of 
the left ramus mandible was diagnosed.

First, local anesthesia, 2.5 mL of 4% Ultracaine® 
D-S forte (Aventis Pharma Deutschland GmbH, 
Frankfurt, Germany), using an anesthetic solution in 
ampules (2.0 mL per ampule) was performed. Then, 
using a gauze swab, a smear was obtained from the wall 
of the alveolus for bacteriological examination. The 
alveolus was washed with 30.0 mL of diluted betadine 
solution (Betadine® 10%, Egis Pharmaceuticals 
PLC, Körmend, Hungary) using a pre-broken and 
bent needle on a 10.0-mL syringe. On irrigation, the 
tip of the needle was moved to the posterior area of 
resorption, rotated, and advanced through the area 
of the cortical bone defect. A significant amount 
of purulent exudate was removed. The patient was 
advised to visit our clinic daily for the next 7 days 
until the purulent discharge, swelling, and other 
complaints resolved. The following medications were 
prescribed: cafaxone (Ceftriaxonum) 1.0 g (Lupin 
Ltd., Mumbai, India) intramuscularly twice daily for 
7 days, rinsing the oral cavity with a chlorhexidine 
solution three times daily for 7 days, Nurofen® non-
steroidal anti-inflammatory drug (Reckitt Benckiser 
Healthcare International Ltd, Slough, England) twice 
daily for 5 days, and Linex® (Lek Pharmaceuticals 
d.d., Sandoz, Novartis division, Ljubljana, Slovenia) 
two capsules three times a day for 7 days.

TYMOFIEIEV ET AL
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FIGURE 1. (A) Gray-scale USG of the right masseter muscle and ramus (healthy side). Lateral surface of the ramus visualized as a thin hyperechoic line. 
(B) Clinical photograph shows significant swelling (arrow) in the left masseter region. Up and down arrows show thickness of the right (healthy) and left 
(involved in purulent inflammation) masseter muscles. (C) Curved arrow indicates cortical bone defect at the lateral surface of left ramus and arrowhead 
– on periosteal reaction. (D) The spread of purulent exudate (waved arrow, anechoic content) between the bundles of fibers of the left masseter muscle 
creates a honeycomb USG pattern on gray-scale sonogram. Quadrate labels hyperechoic area (periosteal reaction). (E) Power Doppler USG shows 
increased masseter muscle vascularity (arrowhead). The soft tissues’ “depth” at the presented cropped sonograms is 3.0 cm.

ULTRASONOGRAPHY AND POST-EXTRACTION OSTEOMYELITIS

A B

C D

E
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A comparison of panoramic radiography 
and cone-beam computed tomography (CBCT) 
(Planmeca ProMax 3D Max, Planmeca, Finland) 
performed on days 28 and 51 after tooth removal 
is presented in Figure 2. CBCT showed a bilobed 
cortical bone defect measuring 0.52 × 0.9 cm at the 
lateral surface of the mandible ramus, thin periosteal 
reaction along the lateral and medial aspects of 
the mandible, and сlearly formed sequestrum. The 
density of the periosteal reaction at the lateral surface 
of the left mandibular ramus varied from 102 to 317 
Hounsfield units and was 0.14 cm thick.

Eight weeks after the onset of symptoms, the 
patient underwent a pre-sequestrectomy evaluation 
of the local tissues, analysis of the complaints, and 
planning for the surgery. Swelling or trismus was 
not observed. The patient reported no pain during 
the previous week. Intraoral examination revealed 
improved mouth opening and a healthy color of 
the soft tissues around the socket of tooth 3.8. 
The anterior part of the sequestrum was visible in 
the epithelialized tooth socket. The mandibular 
sequestrum was removed using a Folkman spoon 
without premedication and/or anesthesia. The patient 
did not experience pain or discomfort. Histological 
examination confirmed the diagnosis. Using USG, 
it was possible to identify the intermediate stage of 
abscess/phlegmon formation in the masseteric area, 
which would require an extraoral incision to drain 

the purulent focus.

DISCUSSION

Management of third molar pathology requires 
both accurate imaging9 and appropriate surgical 
techniques to reduce the likelihood of developing 
complications and their manifestations10–15. 
Imaging analysis of the jawbone and condition 
of neighboring soft tissues requires correct 
understanding of the anatomy and the pathological 
effects on anatomical structures. Extensive research 
(2022) based on dissected formaldehyde-fixed 
human cadaver heads, computed tomography 
of fresh cadavers, magnetic resonance data, and 
histological sections has shown all the three 
masseter muscle layers—superficial, deep, and 
coronoid16. Recently published sonographic studies 
have highlighted the possibilities of non-radiation 
imaging for pathologies located in masseter 
muscle7,17. USG proved its usefulness for identifying 
masseteric area abscesses, phlegmon diagnostics, 
and drainage of the abscesses7,16,17.

To clarify the diagnostic possibilities of USG18,19 
and CBCT20,21 for the analysis of the bone structure, 
presence of periosteal reaction, and condition of 
masseter muscle in a case of mandibular osteomyelitis, 
we compared the gray-scale (i.e., B-mode) sonogram 
and axial CBCT scan (Fig 3).

FIGURE 2. (A) Panoramic radiography at the initial hospital visit (day 28 after tooth extraction). (B) Three-dimensional and (C) coronal CBCT scans on 
day 51 after extraction. Arrow, sequestrum; curved arrow, cortical bone defect; arrowheads, thin periosteal reaction. (D) Removed mandibular sequestrum 
on day 62 after tooth extraction.

TYMOFIEIEV ET AL
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FIGURE 3. Left side. Comparing periosteal reaction on (A) gray-scale sonogram and (B) axial CBCT scan at the same location but on different terms 
of the course of osteomyelitis (USG – on day 28 after tooth extraction and CBCT – on day 51 after tooth extraction). Periosteal reaction (arrowhead) 
is visualized as thickening and elevation of the periosteum from the underlying lateral cortical bone of the ramus. Intraosseous defect in ramus is 
indicated by asterisk. A circle labels the artifact of acoustic shadowing posteriorly to the lateral surface of the mandibular ramus. Bone defect of the 
cortical bone is a place via which the purulent content spread through the periosteum and between fibers of the masseter muscle. Arrow labels 
sequestrum.

The results suggest that USG depicts a periosteal 
reaction earlier than plain radiography, indicating 
underlying bone disorders20. Moreover, USG, a non-
radiation imaging technique, can be performed 
multiple times at all stages of osteomyelitis. Although 
a relatively similar ultrasound picture (Fig 1C) of the 
condition was published in another study22, in our 
case, we conducted a more in-depth examination of 
the sonographic features of the tissues (in particular, 
the newly formed periosteal reaction). Comparing 
our case with other published cases of purulent 
processes in the area of the masseter muscle and 
their ultrasound descriptions7,18,19,22,23, it is worth 
noting that the described cases demonstrate different 
ultrasound pattern with limited accumulation of 
purulent material. The ultrasound images showing 
the spread of pus between the fibers of the masseter 
muscle and the minimally invasive treatment 
presented in this article are unique among other 
scientific studies.

USG is highly recommended for oral and 
maxillofacial surgeons as a first-line imaging 
technique for the detection and assessment of 
purulent processes in the masseter muscle region. 
Thus, the sonographic assessment of the masseter 
muscle and other tissues involved in the purulent 
process allows for a correct diagnosis and, in some 
cases, avoidance of extraoral incisions and more 
invasive treatment procedures. USG, including 
sonopalpation, being a dynamic imaging technique, 
in contrast to static CBCT imaging, provides more 

benefit to the treating team in diagnostics.

CONCLUSIONS

In summary, diagnostic ultrasound allows 
oral and maxillofacial surgeons to obtain a precise 
understanding of the condition of the tissues (e.g., 
bone surface, masseter muscle, subcutaneous tissue) 
and pathologic changes (e.g., periosteal reaction, bony 
defects) due to purulent processes in the area of the 
lateral mandibular ramus surface and surrounding 
soft tissues. The presence of purulent material and 
its motion on sonopalpation can be clearly identified 
using USG. Such precise diagnosis makes it possible 
to opt for a less invasive surgical approach, such as in 
the current case of post-extraction osteomyelitis of 
the mandible.
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