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Abstract. Relevance. Primary chronic osteomyelitis (PCO) is a rare condition that poses diagnostic challenges, primarily
affecting children between the ages of 5 and 17. It can occur in various bones, including the mandible in the maxillofacial region.
The complexity of distinguishing PCO from infections, tumors, metabolic disorders, and other inflammatory conditions has led to
misdiagnoses, resulting in inappropriate treatment strategies and recurrent episodes. Currently, there is no standardized treatment
protocol for PCO, with most therapies starting with non-steroidal anti-inflammatory drugs (NSAIDs) to manage symptoms.
The purpose of this case report is to find a new treatment approach by using monoclonal antibodies such as Denosumab in the
treatment protocol. Monoclonal antibodies like Denosumab have shown promising results by targeting the RANKL-RANK
interaction, inhibiting osteoclast activity, and reducing inflammatory bone resorption. Materials and Methods: In the Department
of Maxillofacial Surgery of the Russian Children’s Clinical Hospital — a branch of the Federal State Autonomous Educational
Institution of Higher Education Russian National Research Medical University named after. N.I. Pirogov of the Ministry of
Health of the Russian Federation of Moscow from 2015 to 2023, 45 children underwent inpatient treatment for primary chronic
osteomyelitis (PCO). Of these, 17 children received combination therapy, which included decortication with removal of all
granulomatous tissue and administration of the drug Denosumab, and that is after receiving negative culture results which
conforms the diagnose of PCO. From these 17 patients, a 9-year-old girl with a persistently relapsing course was selected for
this article. Results: The treatment methods employed in this clinical case successfully increased the density of the affected
area. However, if small cystic components were retained and the sanitation of the granulated tissues was incomplete, a relapse
occurred, necessitating repeated surgical treatment. Conclusion: By using this approach, we found that the intervals between
collapses have been prolonged; leaving no doubt that the addition of Denosumab to the treatment protocol has played a significant
role in achieving this optimal result by maintaining remission stability, even after the symptoms disappeared.

Key words: primary chronic osteomyelitis, rare diseases, auto inflammatory bone diseases, denosumab, antiresorptive
treatment
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Introduction

Primary Chronic Osteomyelitis (PCO) is a rare
autoinflammatory disorder mostly affecting children
and adolescents and lacks a bacterial origin. The term
«Chronic Non-bacterial Osteomyelitis» was first
introduced by Bjorksten et al. in 1980 to describe
a clinical state marked by the persistent occurrence of
chronic sterile osteomyelitis [1-3].

This disease, along with any other autoimmune
disease, is characterized by the spontaneous activation
of the innate immune system, which results in bone
inflammation [4—7]. This phenomenon is evident through
recurrent cycles of remission and exacerbation, manifesting
as episodes of pain and fever accompanied by sterile
cultures that do not respond to antibiotic treatment [8, 9].

The suspicion of PCO arises in the absence
of clear indicators of bone infection, such as pus,
fistula formation, or sequestrum. Consequently,
the diagnostic process is challenging and typically
involves the exclusion of other bone pathologies
through radiographic imaging and, when necessary,
biopsy [10, 11].

SURGERY

In the absence of placebo-controlled trials,
treatment of PCO relies on personal experience, case
collections, and expert opinion. Nonsteroidal anti-
inflammatory drugs (NSAIDs) such as Ibuprofen and
Naproxen, are regarded as the first-line treatment,
demonstrating efficacy in pain management and
inducing remission in approximately 43% to 83%
of patients. In patients who are refractory to NSAID
or in individuals with vertebral lesions, more
aggressive treatment is commonly applied, including
corticosteroids, sulfasalazine (SSZ), methotrexate
(MTX), or TNF-«a inhibitors [12, 13].

Due to the pivotal involvement of RANK and
its ligand RANKL in the primary pathophysiological
mechanisms associated PCO, Denosumab as
a monoclonal antibody that specifically targets RANKL,
an acronym for Receptor Activator of Nuclear Factor-
Kappa B Ligand [14, 15], has recently been employed as
a therapeutic intervention. By inhibiting the activation
of RANKL on the surface of osteoclasts, Denosumab
subsequently influences the RANK receptor. This
blockade of the interaction between RANKL and
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RANK effectively hinders osteoclast differentiation,
functionality, and longevity, thereby leading to
a reduction in bone resorption [16-20].

Material and methods

At the Department of Maxillofacial Surgery of the
Russian Children’s Clinical Hospital (RDKB), a branch
of the Federal State Autonomous Educational Institution
of Higher Education at the Russian National Research
Medical University named after N.I. Pirogov, under
the Ministry of Health of the Russian Federation in
Moscow, 45 children received inpatient treatment for
primary chronic osteomyelitis (PCO) from 2015 to 2023.

Among these patients, a 9-year-old girl with
a persistently relapsing course was selected for
this article. In her clinical case, debridement and
decortication were performed, involving the resection
of granulomatous fibro-osseous tissue from the affected
area. Subsequent culture and morphological analysis
verified the aseptic characteristics of the inflammatory
condition. Following this, a single administration of the
monoclonal antibody Denosumab was performed. Prior
to the administration of the monoclonal antibodies, the
patient underwent standard biochemical assessments
of blood and urine to exclude the possibility of renal

) .

94

dysfunction, and informed consent was secured for the
off-label application of the medication.

The patient’s parents provided informed voluntary
consent to participate in the study according to the
Helsinki Declaration of the World Medical Association
(WMA Declaration of Helsinki — Ethical Principles for
Medical Research Involving Human Subjects, 2013)
and personal data processing.

Clinical case description

Description of the clinical case: A 9-year-old female
patient had been ill since February 2020, when she first
exhibited facial asymmetry accompanied by pain in the
lower jaw. A lower jaw anomaly was identified through
multi-slice computed tomography (MSCT) conducted
at her place of residence. Subsequently, a surgical
procedure was performed, during which a biopsy was
obtained, leading to a diagnosis of fibrous dysplasia of
the left half of the lower jaw.

Over the following year, the patient experienced
recurrent episodes of her condition, necessitating her
admission to RDKB hospital in January 2021 for further
evaluation and treatment. Upon her admission, notable
asymmetry of the lower jaw was observed, attributed to bone
deformation in the left body of the lower jaw (Figure 1).

Fig 1. Patient’s visual evaluation when admitted to the hospital for the first time
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Diagnosis
The MSCT imaging reveals edema and deformity in
the left segment of the mandible. The affected osseous
structure exhibits uneven compaction resembling
a «ground glass» appearance, accompanied by localized
areas of softening and disruption of the cortical layer.
Notably, there is a periosteal thickening along the

anterior surface of the altered bone, measuring up to
2.5 mm. Additionally, the mandibular canal demonstrates
widening, and the compaction of bone extends into
the right segment over a distance of 10 mm. The left
masseter muscle appears slightly hypertrophied, and
the surrounding soft tissues exhibit edema, with linear
compaction extending to the skin (Figure 2).

Fig. 2. MSCT scan in January 2021 shows the affected area that includes the body, angle and the ramus of the left half
of the mandible. It can also be noted the widening of the mandibular canal on the left side

Treatment

In light of the clinical and radiographic findings,
a surgical intervention was conducted involving the
excision of fibrously altered tissues using Volkmann
spoon and a bur until the sclerotic margins of the
cavity were palpated. In the area corresponding to
tooth 3.8, the cortical layer was excised, and the
rudimentary structure of tooth 3.8 was extracted.
The excised tissue was subsequently sent for culture
and histopathological analysis. The postoperative
course was uneventful, during which antibacterial and
symptomatic therapies were administered, along with
a single dose of 60 mg of the monoclonal antibody
Denosumab.

Histological analysis of the provided bone
material revealed fragments of spongy bone with
areas of osteolysis and reactive bone formation.
The intertrabecular spaces were occupied by
loose fibrous connective tissue, which contained
minimal foci of productive, non-granulomatous

SURGERY

inflammation. The results from the culture did
not demonstrate any microbial growth, thereby
conforming the sterilized status of the PCO.
Following an improvement in the patient’s
condition, the child was discharged under the care
of specialists at their place of residence.

Observation

Throughout the subsequent year, no relapses
were observed; however, in the month prior to the
second admission which was in April 2022, the patient
experienced mild pain on the right side of the lower jaw,
necessitating readmission to the RDKB. A MSCT scan
conducted upon admission revealed a softening focus
measuring up to 5 mm in depth and 1 cm in diameter
located at the angle of the right half of the lower jaw,
accompanied by a cystic cavity in the vicinity of the
roots of tooth 3.5. Additionally, an irregular structure
of the body of the left half of the lower jaw was noted
(Figure 3).
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Consequently, a decision was made to perform
decortication on both sides and to excise the fibrous-
altered tissues utilizing Volkmann spoons until the
sclerotic margins of the cavity were palpated. Since
the patient’s general condition and radiological
findings before the second admission were not as
serious as her condition when she was first admitted,
and since we had already given the patient a dose of
60 mg of denosumab, which is considered a rather
high dose, and for fear of complications of this drug
such as osteonecrosis of drug use, it was decided
not to repeat the dose in the postoperative period,
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Fig. 3. MSCT scan in April 2022 exhibits the extension of the bone destruction on both halves of the mandible

which was uneventful, and the patient received
antibacterial treatment (Medaxone, Metrogyl) along
with symptomatic therapy.

Discussion

Monitoring the patient’s condition in the year
following reveals that the regions of bone destruction
were filled, despite the retention of the irregular
morphology of the external contour of the mandible.
Notably, the child remained pain free throughout this
period (Figure 4).
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Similarly, a MSCT scan conducted in June 2024,
one year later, revealed evidence of bone regeneration,
with the external contour of the mandible returning
to its typical dimensions and morphology (Figure 5).

Although Denosumab is most commonly used to
treat osteoporosis in the elderly and postmenopausal
women, it is now being considered as a first-line
treatment for primary chronic osteomyelitis. We can see
the added benefit of using Denosumab in the treatment
plan in achieving stable remission, extending the time
period between relapses and consolidating resorption
zones. This is illustrated by comparing the patient’s
condition prior to hospitalization, marked by frequent
relapses within a single year, to the following year,
during which the patient experienced no pain.

Conclusion

The therapeutic interventions used in this clinical
case effectively enhanced the density of the impacted
region. Nevertheless, in instances where minor cystic
elements were not completely removed and the
decontamination of the granulated tissues was inadequate,
a recurrence ensued, prompting the need for additional
surgical intervention. The utilization of Denosumab
postoperatively contributed to the maintenance of disease
remission. The most commonly used doses among adult
patients are 120 or 60 mg. However, since our patients
are children and their anthropometric parameters differ
from adults, it was decided to adjust the dose based on
the weight and height of the children. This decision
was made to choose smaller doses to prevent the risk

Fig. 4. MSCT scan in May 2023 showing the recovering process of the mandible with the remaining of uneven contour
of the left half of the mandible

SURGERY
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Fig. 5. MSCT scan in June 2024 exhibiting the evidence of bone regeneration and positive dynamic of the treatment protocol.
It can be clearly seen the positive effect of adding Denosumab to the treatment protocol in keeping the good outcome
of the operation

of osteonecrosis as it is known as the most common
complication after using the Anti-resorptive drugs,
while ensuring effective rehabilitation and prolonging
the periods between relapses.

The inquiry regarding the differential response
to Denosumab treatment among patients persists as
a topic for future discussion and scientific investigation.
Specifically, it remains unclear why certain individuals
achieve satisfactory outcomes with a single dose, while
others require multiple doses to attain the desired
therapeutic effect.

It is essential to determine the correct dosage,
treatment duration, and administration frequency of these
medications to achieve optimal results and minimize the
risk of postoperative complications typically associated
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with this class of drugs. Consequently, a comprehensive
strategy for managing PCO should include antiresorptive
therapy. The incorporation of monoclonal antibodies
represents an innovative approach to PCO management,
aimed at enhancing treatment efficacy.
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AnHoTaus. AkmyanbHocmb. [TepBuuHO-XpoHuUecKuii octeomuenut (ITXO) — pesikoe 3a0osieBaHIe, KOTOPOE MPe/CTABSET
[IMarHOCTHUEeCKHe TPYHOCTH, B OCHOBHOM TOpaXkas ZieTell B Bo3pacte oT 5 710 17 neT. OHO MOXKeT BO3HHMKATh B Pa3/IMYHbIX
KOCTSIX, BKJTFOUAsl HYDKHIOIO YeJTFOCTh B UeJTFOCTHO-/TULeBON 00acTi. CnoxkHOCTh pazmuyenus [1XO oT uH(eKLui, omyxosel,
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MeTabo/IMyeCKUX HapyLIeHWH U APYTUX BOCHATUTETbHBIX COCTOSTHHN MpUBe/ia K OLIMO0YHBIM JUarH03aM, UTO TIPHUBEJIO
K Hea/leKBaTHbIM CTpaTerysiM JiedeH!s U peLiMBUPYIOLMM 3M1307aM. B HacTosiiee BpeMs He CyILeCTBYeT CTaH/|apTU3UPOBaHHBIN
nipoToKos jiedenust I1XO, rpu 3ToM OOMBIIMHCTBO Teparvii HAUMHAIOTCSI C HECTePOU/IHBIX TPOTUBOBOCIIA/IUTE/BHBIX IPeTapaToB
(HIIBIT) g5t neyenust cuMnToMOB. Llesbio JaHHOTO OTYeTa O C/Tyuae sIB/ISIeTCs TIOMCK HOBOT'O TOAX0/1a K JIeUEHHIO C UCTIOMb30BaHUEM
MOHOKJIOHAJTbHBIX aHTUTEJ, TAKUX KaK IEHOCYyMa0, B IPOTOKOJIE jieueHHst. MOHOK/IOHA/IbHbIe aHTUTEJa, TaKUe KaK JIeHoCyMao,
TI0Ka3a/1i MHOTOO0EIIAroIIMe pe3y/ibTaThl, BO3AeHCTBys Ha B3aumopeiicteue RANKL-RANK, UHrubupyst akTHBHOCTb OCTEOK/IaCTOB
Y YMEHbIIIasi BOCTIA/IUTEe/IbHYO pe30p0Luio Koct. Mamepuasb! u Memoobi: B oT/e/IeHy YeiFoCTHO-TULIEBOM XUpypriuu Poccuiickoi
[IeTCKOM KIMHUUeCKor 60sbHuULbI — dumrana @TAOY BO «PoccuiicKuil HaljOHaIbHBINA UCC/Ie/[0BaTe/IbCKUN MeIUIIMHCKUH
yHuBepcuteT UM. H.J. [TuporoBa» Munszpasa Poccun no . Mockse ¢ 2015 no 2023 1. 45 feTeli NpOXOAWIN CTaljMOHapHOe
JieyeHHe 110 MTOBO/Aly MepBUYHOr0 XxpoHrnueckoro octeomuenura (I1XO). U3 Hux 17 feTsim NpoBoAuIach KOMIIEKCHasl Teparius,
BKJIFOUABILIAs IEKOPTUKALIMIO C yJa/leHUeM BCel TPaHy/IeMaTo3HOM TKaHHW 1 Ha3HaueHHe Tpernapara ieHocyMab, 1 3To Tocie
TIOSTyYeHUsT OTPULIATeIbHBIX Pe3y/IbTaToB TI0CeBa, UTo noATBepxkaaeT quarHo3 [1X0. M3 atux 17 naiueHToB [/ JaHHOMN CTaTbu
Obl1a BoIOpaHa ZieBouKa 9 JIeT C YIIOPHO PeLUIUBUDPYIOLINM TeueHrueM. Pe3yabmambi u 06cyscoeHue. TIpuMeHeHHBIH B JaHHOM
K/IMHUUYECKOM CJTydae MeTOZ, JleueHHsI TT03BOJIN YCIeIIHO YBe/TMUMUTD TJIOTHOCTh NOpaykKeHHO! 30Hbl. OZIHaKO NIPU COXpaHeHU!
MeJIKUX KMCTO3HBIX OYary ¥ HeroJIHOM CaHallvy IPaHy/eMaTo3HbIX TKaHel BO3HUKA/ pelii/ivB, TpeOyouii TOBTOPHOTO
XUPYPryUecKoro JiedueHus1. Bbigoobl. [Tpy UCI0Ib30BaHUM JAHHOTO TI0JX0/Ia MbI 0OHAPYKWJIU, UTO MEePUO/bI MEXX/Y PeLIUIMBaMU
VAJIMHSIIOTCS, UTO HE OCTaB/IsIeT COMHEHUH B TOM, UTO BK/TFOUEHHe JIeHOCyMaba B TPOTOKOJI JIEUEHHUS! ChITPasio 3HAUUTE/TbHYHO POJb
B ZIOCTV)KEHUU CTOMKON PEMHUCCHU 3a CUeT TO/|iepXKaHusi CTabUIbHOCTU Pe3y/IbTaToOB [JaXKe T0C/Ie UCU€3HOBEHUS CUMITTOMOB.

KiroueBble c/10Ba: MePBUYHO-XPOHUUECKUM OCTEOMUETHT, PeIkue 3a00/ieBaHusl, ayTOBOCATUTebHbIe 3a00/1eBaHUs
KOCTeH, fleHocyMab, aHTPe30pOTUBHOE JIeueHHe

Mudopmanus o puHancupoBanuu. VceneoBanue He [01y4aso rpaHTa OT GUHAHCUPYIOIIMX areHTCTB B FOCY/japCTBEHHOM,
KOMMepueCKOM HJIH HEKOMMEPUEeCKOM CeKTopax.

Bkiag aBropos. A.FO. Kyryiies BHec Bk/iaj, B pa3pab0OTKy /iM3aiiHa PyKOMUCH, aHA/IN3 UCXOHBIX JAHHbBIX U HAlMCAHUEe
yepHOBHKa pyKornucu. A.B. JlonatuH — pa3paboTka Ju3aliHa pyKOITUCH, aHa/I|3 TI0JYUeHHbIX [JaHHBIX ¥ OKOHYATeTbHOe
yTtBepxkaenHue. C. Jlarep — HarucaHue PYKOMUCH, aHa/TU3 IaHHBIX U ITyO/IMKaI|i TI0 TeMe CTaTbU. PYKOIUCh Oblsa IpOUMTaHa
1 of00peHa BCeMH aBTOPaMH.

HNudopmanus o KoH(IMKTe MHTEpecoB: ABTOPHI 3asiB/ISIIOT 00 OTCYTCTBUY KOH(IMKTA UHTEPECOB B OTHOILIEHUH TTyO/TUKALN
JTaHHOU CTaThU.

JTUUecKoe yTBep)KJAeHue — HerpruMeHHMO.

BbiarogapHocTH — HelIpUMEHUMO.

HudopmupoBanHoe cornacue Ha myoymMkanuio: Bee naipeHTsl famu 106poBoibHOe MH(HOPMUPOBAHHOE COIVIacHe Ha yuacTHe
B MICCJIE[JOBAaHUH B COOTBETCTBUU C XeJTbCUHKCKOU JieKapanueit BceMupHO MeAUITMHCKONW accoumanmu (XelbCUHKCKast
neknapanys WMA — DTrdeckue MPUHIUIBI MeAUIIMHCKUX UCC/IeJOBaHUM C yuacTreM uesoBeka, 2013 r.) u Ha 06paboTKy
TepCOHAJIbHBIX IaHHBIX.

3asB/IeHHe 0 AOCTYIHOCTH JaHHBIX: JJaHHbIe, IOATBEPIK/JA0I1ie BbIBOZbI 3TOTO UCC/IeJOBaHus, JOCTYIHbI 110 3alIpOCy
y COOTBETCTBYIOIIMX aBTOPOB. [JaHHbIe He SIB/SOTCS 00IeI0CTYHBIMU U3-3a OTPAHUUEHUN KOH(MUEHIIMaTbHOCTH WIN

3TUYEeCKUX OFPaHUYeHUM.

ITocrynuna 22.04.2025. Ilpunsra 24.05.2025.
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