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Application of pamidronate disodium for the treatment of )

Check for

diffuse sclerosing osteomyelitis of the mandible: A clinical
study

Xiaoli Li, MD, Kuankuan Jia, MB, Jingang An, MD, and Yi Zhang, MD

Objective. This study aimed to assess the clinical effectiveness of using pamidronate disodium to treat patients with diffuse scle-
rosing osteomyelitis of the mandible (DSOM ).

Study Design. Patients with DSOM who were hospitalized in the Department of Oral and Maxillofacial Surgery, Peking Univer-
sity Hospital of Stomatology (Beijing, China), between March 2018 and March 2019 were included. All patients were treated
with intravenous administration of pamidronate disodium for 3 days. Pain intensity, mouth opening, blood workup findings, imag-
ing examination findings, and incidence of complications before and after treatment and during the follow-up period, were
recorded and compared.

Results. Forty-three patients were treated with pamidronate disodium. Adverse reactions, including fever, hypocalcemia, hypoka-
lemia, and diarrhea, were observed during treatment. Fourteen patients had moderate to severe pain before treatment, and the
pain was markedly alleviated after days 2 and 3 of treatment. Pain and swelling were found to have disappeared at the 6-month
follow-up in 39 patients (90.7%). Mean mouth opening increased from 28.5 mm to 38.1 mm. Imaging examinations showed that
the bone mass in the affected area had markedly improved in 32 patients (74.4%).

Conclusions. Pamidronate disodium alleviated pain and swelling and improved mouth opening in patients with DSOM. Follow-
up after 6 to 18 months demonstrated stable treatment effectiveness. (Oral Surg Oral Med Oral Pathol Oral Radiol

2020;130:616—624)

Diffuse sclerosing osteomyelitis of the mandible
(DSOM) is a nonsuppurative osteomyelitis, which is
mainly characterized by recurrent local mandibular
swelling and pain, with restricted mouth opening.'™
The imaging characteristics of this disease include
sclerosis of cancellous bone, destruction of cortical
bone, and periosteal reaction in the lesion area. The eti-
ology of this disease remains unclear, and symptoms
are atypical; therefore, DSOM is frequently misdiag-
nosed as fibrous dysplasia of bone or suppurative oste-
omyelitis in clinical practice.

DSOM occurs not only in the mandible but also in
the long bones of children and adolescents; therefore,
it is also termed chronic recurrent multifocal osteo-
myelitis (CRMO)." It has been suggested that DSOM/
CRMO is a manifestation of SAPHO (synovitis, acne,
pustulosis, hyperostosis, and osteitis) syndrome.*’
The major characteristics of SAPHO syndrome, which
is an autoimmune disease, include bone and joint
damage, with or without skin damage.”® SAPHO syn-
drome is a rare disease, with an incidence of about 1
in 10,000.°

Currently, there is no standard treatment for
DSOM because of lack of studies with large sample
sizes. The effectiveness of surgical treatments for
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this disease remains uncertain, and the symptoms
tend to recur. In some cases, surgical treatment might
accelerate destruction of the jaws. In addition to sur-
gical treatment, drug therapy is also commonly used
to treat DSOM. However, the effectiveness of differ-
ent drugs can be unsatisfactory. Antibiotics, nonste-
roidal anti-inflammatory drugs (NSAIDs), and
glucocorticoids could effectively alleviate the symp-
toms; however, their long-term effectiveness
remains suboptimal, resulting in disease recur-
rence.”’” Disease-modifying antirheumatic drugs
(e.g., methotrexate) have certain effectiveness in the
treatment of DSOM; however, this effectiveness
is mainly observed in patients with peripheral
arthritis.'” Biologic products, including anti—tumor
necrosis factor drugs, are reported to have relatively
high effectiveness in the treatment of DSOM, but
only a few cases in which this drug was used have
been reported to date.'' The application of
bisphosphonates to treat DSOM has shown some
advantages, including rapid effectiveness and a low
recurrence rate.' '’ Hence, the present study aimed
to summarize and analyze the clinical effectiveness
of intravenous (IV) administration of pamidronate

Statement of Clinical Relevance

This report summarizes the clinical effectiveness
and the evident advantages of treatment with
pamidronate disodium in patients with diffuse scle-
rosing osteomyelitis (DSOM).
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disodium, a nitrogen-containing bisphosphonate, in
the treatment of DSOM.

MATERIALS AND METHODS

Study patients

The study included patients with DSOM who were hos-
pitalized in the Department of Oral and Maxillofacial
Surgery, Peking University Hospital of Stomatology
(Beijing, China), between March 2018 and March
2019. All patients provided signed informed consent to
undergo pamidronate infusions, and their pain levels
before and after infusion were documented. Approval
for the evaluation of the results from chart reviews and
available information was provided by the local ethics
committee (PKUSSIRB201838119).

The inclusion criteria were as follows: (1) male or
female patients age greater than 5 years; (2) clinical
diagnosis of DSOM, comprising recurrent swelling,
pain, and restricted mouth opening in the mandible, but
no suppurative manifestations; and imaging examina-
tion results (e.g., panoramic radiography, spiral com-
puted tomography [CT], and whole body radioisotope
scanning) suggesting DSOM; and (3) presence of path-
ologically confirmed histopathologic features of
DSOM, such as irregular shape of the bone trabecula,
formation of restorative and reactive bone trabeculae,
and mild to moderate fibrosis of bone marrow with rich
blood vessels. The exclusion criteria were as follows:
(1) presence of systemic disorders not suitable for treat-
ment with bisphosphonates; (2) being pregnant or lac-
tating; (3) allergy to bisphosphonates; and (4) presence
of pathologically confirmed tumors.

Treatments
Careful oral examination was conducted before initiat-
ing treatment. Teeth that could not be saved were
extracted, and other affected teeth received composite
resin filling treatment or root canal therapy. The visual
analogue scale (VAS) was used to assess pain intensity
in patients (Table I). The degree of mouth opening was
recorded.

IV administration of bisphosphonates was conducted
for 3 continuous days. The dose details are as follows:
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® For patients age 5 to 12 years: 30 mg of pamidronate
disodium dissolved in 500 mL of normal saline for
IV administration (once per day) for 3 continuous
days

e For patients age 12 to 18 years: 45 mg of pamidro-
nate disodium dissolved in 500 mL of normal saline
for IV administration (once per day) for 3 continuous
days

® For patients age 18 to 60 years: 60 mg of pamidro-
nate disodium dissolved in 500 mL of normal saline
for IV administration (once per day) for 3 continuous
days;

e For patients age greater than 60 years: 45 mg of
pamidronate disodium dissolved in 500 mL of nor-
mal saline for IV administration (once per day) for 3
continuous days

Changes in parameters, such as body temperature,
routine blood values, and electrolytes, were monitored
during drug therapy, and adverse responses during
treatment were also observed, recorded, and treated in
a timely manner. The patients were hospitalized for 1
additional day after treatment completion to monitor
for any further adverse responses. Pain intensity and
mouth opening were also recorded. Patients with no
evident adverse responses were discharged, and regular
re-examinations were conducted.

The study patients were followed up at 1, 3, and 6
months after drug therapy, and the following items
were included during re-examination at follow-up: (1)
for patients with pain re-appearance, VAS classifica-
tion was used to record the pain intensity; (2) the
degree of mouth opening was recorded; (3) panoramic
radiography and CT images were obtained to assess
changes in the mandibular region; (4) routine blood
values, liver and renal functions, and electrolytes were
evaluated; and (5) any other patient discomforts were
also recorded.

RESULTS

General characteristics

In total, 43 patients (including 13 males [30.2%] and 30
females [69.8%]) were included in this study. The

Table I. VAS scores of patients with DSOM of the mandible before and after treatment

No pain Mild pain Moderate pain Severe pain Total
0 1 2 3 4 5 6 7 8 9 10
Before treatment 0 0 0 4 5 2 7 9 16 0 0 43
After treatment 32 2 3 2 3 0 0 1 0 0 0 43
At 1 month 29 2 4 3 0 2 0 0 0 0 0 40
At 3 months 29 0 1 0 2 0 2 0 0 0 0 34
> 6 months 39 0 1 0 0 0 1 2 0 0 0 43

DSOM, diffuse sclerosing osteomyelitis; VAS, visual analogue scale.
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mean age of the patients was 25.7 years (range 6—73
years), and 19 patients (44.2%) patients were younger
than 18 years of age. Most of the patients had moderate
to severe pain (VAS score > 4). The total time that the
patients had suffered from DSOM ranged from 6
months to 18 years (mean 35.1 months). Previous treat-
ments did not have any positive effects. In terms of sur-
gical treatments, 38 patients (88.4%) underwent
curettage or decortication, but pain and swelling in the
mandibular region reappeared after 1 to 5 months.
Three of the remaining 5 patients underwent biopsy,
and 2 did not undergo surgery to avoid the significant
morbidity resulting from surgery. In terms of dental
therapies, 19 patients (44.2%) were treated with tooth
extraction and root canal therapy; however, their symp-
toms were not alleviated. In terms of drug treatment
histories, 36 patients (83.7%) were treated with antibi-
otics; 32 patients (74.4%) were treated with NSAIDs;
25 patients (58.1%) were treated with both antibiotics
and NSAIDs; and 5 patients (11.6%) were treated with
steroids. In all patients, symptoms were alleviated after
receiving drug therapy but recurred when the drug ther-
apy stopped. The patients’ general characteristics are
summarized in Table II.

Treatments

All 43 patients were treated with IV administration of
pamidronate disodium for 3 continuous days, with a
dose of 30 to 60 mg per day. Moderate to severe pain
was present in 14 patients before undergoing treatment,
and alleviation was evident on day 2 and day 3 after
treatment.

During treatment, 39 patients (90.7%) developed a
fever, and the patients’ highest body temperatures
ranged from 38.3°C to 40.2°C. The body temperature
mostly started to increase 18 to 30 hours after initiation
of drug therapy. The fever was alleviated markedly
after treatment with physical cooling and/or use of
NSAIDs, and the temperature returned to normal after
the drug therapy ceased. The body temperatures during
treatment are shown in Figure 1, in which the fold line
represents the trend line of the average body tempera-
ture. The adverse responses that occurred during drug
therapy are presented in Table III.

During treatment, 33 patients (76.7%) developed
hypocalcemia (blood calcium level < 2.15 mmol/L),
which mainly occurred on day 2 of treatment (in 20
patients; 60.6%). The lowest blood calcium level
ranged from 1.78 to 2.10 mmol/L. IV calcium supple-
mentation (1 g/day) was used to treat these patients,
and their blood calcium levels were measured daily.
Oral administration of calcium supplement was contin-
ued in these patients after discharge, and their blood
calcium levels were re-evaluated at 1 month after treat-
ment. The changes in blood calcium levels in patients
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during treatment and at the I-month follow-up are
shown in Figure 2.

Six patients (14%) developed hypokalemia when
undergoing treatment; of these, in 4 patients, the
condition developed on day 3 of treatment, and their
lowest blood potassium level ranged from 2.9 to
3.1 mmol/L. For these patients, oral potassium sup-
plementation (2 g/d)ay was provided as treatment.
The blood potassium level of all 6 patients had
returned to normal before discharge. Diarrhea
occurred in 3 patients (7%) and was alleviated after
drug therapy with berberine.

Follow-up

All 43 patients were followed up for 6 to 18 months,
and the follow-up rate was 100%. The VAS classifica-
tion of pain in the patients is shown in Table I. Pain
disappeared in 39 patients (90.7%), and swelling and
restricted mouth opening continued to decrease in
them. In the remaining 4 patients (9.3%), treatment
effectiveness was not evident, or pain and swelling
recurred after treatment. Swelling and pain recurred at
4 months after treatment in 1 patient and recurred at 5
months after treatment in 1 patient. Both these
patients were treated by secondary IV administration
of pamidronate disodium, with identical initial doses.
Symptoms were alleviated after treatment in 1 patient;
however, mild to moderate pain appeared again at 1
month after treatment. In another patient also, symp-
toms were alleviated, but re-examination at 6 months
after treatment showed persisting moderate pain. The
other 2 patients reported slight improvement after
treatment; however, re-examination at 6 months after
treatment showed severe pain. These 2 patients were
further treated with NSAIDs for short-term symptom
relief, but symptoms recurred after therapy with
NSAIDs ended.

The mean mouth opening of patients before treat-
ment was 28.5 mm and was observed to have increased
to 38.1 mm during re-examination at 6 months after
treatment. These findings showed that mouth opening
had evidently improved compared with the pretreat-
ment level. The mouth opening values during the fol-
low-up period are shown in Figure 3.

Panoramic radiography and CT images were
obtained to assess bone structural changes in the lesion
area. The findings showed local bone swelling at the
mandibular region, evident cortical bone destruction,
and an unclear boundary between the cortical bone and
the medullary substance in 32 patients before treat-
ment. However, imaging examinations showed bone
reconstruction and remodeling at 1 month after treat-
ment. The bone structures showed evident reconstruc-
tion and remodeling at 6 to 12 months after treatment.
During this period, bone mass in some patients had
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Table II. General characteristics of the study patients

Lietal. 619

Gender  Age Course Previous treatments Pamidronate treatment
(years)  time
(months)
Curettage or Previous dental ~ Previous medicines Number of Cumulative
decortication (n)  therapies treatments (n)  dose (mg)
1 M 19 15 1 EXT Antibiotic, steroid 1 180
2 F 11 8 1 RCT Antibiotic 1 90
3 F 8 216 1 No NSAIDs, Chinese medicine 1 90
4 F 53 60 1 No Antibiotic, NSAIDs 1 180
5 F 29 12 1 No Antibiotic, NSAIDs 1 180
6 F 57 54 0 No Antibiotic, NSAIDs 1 180
7 M 23 17 1 No Antibiotic 1 180
8 F 22 11 2 No Antibiotic, NSAIDs 1 180
9 F 73 41 7 EXT, RCT Antibiotic, steroid 1 180
10 M 12 36 1 No Antibiotic 1 135
11 F 64 36 1 No Antibiotic, NSAIDs 1 135
12 M 11 14 1 No Antibiotic 1 90
13 M 8 30 1 No Antibiotic, NSAIDs 1 90
14 M 24 96 1 EXT Antibiotic, NSAIDs 1 180
15 M 35 48 2 No Antibiotic, NSAIDs 1 180
16 M 30 42 1 EXT, RCT Antibiotic, NSAIDs 1 180
17 F 35 42 1 EXT, RCT Antibiotic, NSAIDs 1 180
18 M 21 12 1 RCT Antibiotic, NSAIDs 1 180
19 F 34 60 1 No Antibiotic, NSAIDs 1 180
20 F 9 48 1 No Antibiotic 1 90
21 F 34 102 1 EXT, RCT Antibiotic, NSAIDs, steroid 2 360
22 F 9 7 1 RCT Antibiotic 1 90
23 F 12 12 1 RCT Antibiotic, NSAIDs 1 90
24 F 70 10 0 No Antibiotic, NSAIDs 1 180
25 F 13 18 1 No NSAIDs 1 135
26 M 12 30 1 No NSAIDs, Chinese medicine 1 90
27 F 6 13 1 No Antibiotic, NSAIDs 1 90
28 M 18 25 2 EXT Antibiotic, NSAIDs 1 135
29 F 26 66 1 EXT NSAIDs, anti-theumatoid drug 1 180
30 F 8 18 1 No NSAIDs, steroid 1 90
31 F 9 24 1 No Antibiotic, NSAIDs 1 90
32 F 53 13 0 EXT Antibiotic, NSAIDs 1 180
33 F 12 11 1 EXT Antibiotic, NSAIDs 1 90
34 F 52 42 0 No Biological agent, NSAIDs 1 180
35 F 11 24 4 EXT Antibiotic, NSAIDs 1 90
36 F 6 0 No Antibiotic, NSAIDs 1 90
37 M 6 7 1 No NSAIDs 1 90
38 F 7 15 1 No Antibiotic, NSAIDs 1 90
39 M 8 6 1 EXT Antibiotic, steroid 1 90
40 F 47 9 1 No Antibiotic, NSAIDs 2 360
41 F 51 15 2 EXT Antibiotic 1 180
42 F 23 17 1 EXT, RCT Antibiotic, biological agent 1 180
43 F 35 120 1 EXT, RCT Antibiotic, NSAIDs 1 180

EXT, tooth extraction; F, female; M, male; NSAID, nonsteroidal anti-inflammatory drug; RCT, root canal therapy.

returned to the normal level, and there was evident
reduction in the volume of the swollen area of the man-
dible. Sclerosis of the cancellous bone was seen in 11
patients, but no cortical bone destruction or bone swell-
ing at the mandibular region, and their bone structures
showed slightly improvement at 6 to 12 months after
treatment.

Routine blood values; renal and liver functions; and
the blood levels of calcium, potassium, and chlorine
were all normal during follow-up.

Presentation of a typical case

A 13-year-old boy was admitted to our hospital
because of recurrent swelling and pain in the left man-
dibular region for 18 months. The boy had undergone
scaling for osteomyelitis in another hospital 5 months
previously. However, the swelling and pain reappeared
4 months after treatment. Thereafter, the boy was
treated with NSAIDs and antibiotics, without evident
effectiveness, with symptoms recurring once a month.
Clinical examination revealed swelling of the
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Fig. 1. The highest body temperature in patients post treatment with pamidronate disodium. (Different colored dots represent dif-

ferent patients.)

mandible, slight reddening of the skin, a slight increase
in skin temperature, and tenderness in the anterior man-
dible. Imaging examination showed swelling and
deformation of the mandible, the surface of the mandi-
ble was coarse, and the normal structures of the cortical
bone and cancellous bone had disappeared (Figure 4).
Routine blood examination revealed an increase in the
white blood cell count, erythrocyte sedimentation rate,
and high-sensitivity C-reactive protein levels.

Before treatment, the patient’s VAS score was 8, and
his mouth opening was 24 mm. The boy was then
treated with IV administration of pamidronate diso-
dium (45 mg) for 3 consecutive days. The patient’s
pain was markedly alleviated by day 2 of treatment
(VAS score of 2) and disappeared after day 3 of treat-
ment (VAS score of 0). Three days of treatment, his
mouth opening was 28 mm.

Re-examination at 3 months after treatment showed
reduced swelling of the mandible, the VAS score
remained at 0, and mouth opening was 39 mm. Imaging
examination showed that the surface of the mandible
had evidently recovered, but sclerosis of the cancellous

Table I1l. Adverse reactions during treatment

Adverse reactions First day Second day Third day
Fever (> 38.5°C) 3 37 39
Muscle soreness 0 10 14
Anorexia 0 16 20
Vomiting 0 2 3
Diarrhea 0 2 3
Hypocalcemia 10 16 33
(< 2.15 mmol/L)
Hypokalemia 2 3 6

(< 3.5 mmol/L)

bone still existed (Figure 5). Re-examination at 12
months after treatment showed that the VAS score was
0, and mouth opening was 49 mm. Imaging examina-
tion showed that the surface of the mandible remained
smooth, and the appearance, volume, and structure of
bone were almost normal (Figure 6).

DISCUSSION

DSOM, a rare, chronic, and recurrent nonsuppurative
osteomyelitis of the jaws, occurs mainly in the ascend-
ing ramus and in body of the mandible. Generally,
DSOM occurs on one side and manifests mainly as
local pain, swelling, and restricted mouth opening.
DSOM was first reported by Marzola et al." in 1969,
who named it “chronic diffuse sclerosing osteomyelitis
of the jaws.” In 1980, Jacobsson et al.” summarized the
results of their treatment of 21 patients with DSOM,
and cortisone showed some effectiveness in treating
this disease, whereas NSAIDs, antibiotics, high-pres-
sure oxygen, and surgery were ineffective. In 1990,
Merkesteyn et al.” described the clinical manifestations
of DSOM as “recurrent pain, swelling, and trismus, by
radiographic findings such as localized osteolysis, and
by scintigraphic findings such as an increased uptake
of radiopharmacon.”

The etiologies and pathogenesis of DSOM are still
unclear. Previous studies have suggested that DSOM is
a type of SAPHO syndrome, and thus, its treatment is
similar to the treatment for SAHPO syndrome.™” Cur-
rently, the most commonly used methods to treat
DSOM include surgery, occlusal splint therapy, hyper-
baric oxygen therapy, and drug therapy.”'>'*'

In the surgical treatment of DSOM, such as curettage
for osteomyelitis and decortication, achieving good
long-term effectiveness remains difficult, and the
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Fig. 3. Mouth opening in diffuse sclerosing osteomyelitis (DSOM) of the mandible before and after treatment, as well as during
the follow-up period.

Fig. 4. Computed tomography (CT) images before drug therapy, showing hypertrophy and deformity of the mandible, as well as
coarse bone cortex and sclerosis of the cancellous substance.
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Fig. 5. Computed tomography (CT) images at 3 months after treatment, showing evident bone cortex reconstruction, but sclerosis

of the cancellous substance are still present.

Fig. 6. Computed tomography (CT) images at 12 months after treatment, showing a smooth mandibular surface and decreased
volume of the affected mandibular region. The bone cortex and the cancellous substance of the mandible are almost normal.

disease tends to recur.”'* In the present study, 38
patients (88.4%) underwent curettage or decortication;
however, pain and swelling in the mandibular region
reappeared after 1 to 5 months. Some researchers have
used segmental mandibulectomy to remove the lesion,
followed by fibular flap for reconstruction. However,
new lesions still appeared in other mandibular regions,
and ultimately, total mandibulectomy, fibular flap
reconstruction, and bilateral total joint prostheses
reconstructions were conducted. '

DSOM occurs mainly at the ascending ramus and in
the body of the mandible and is accompanied by edema
and hypertrophy of the surrounding soft tissue. There-
fore, some researchers have proposed the “chronic
tendoperiostitis” hypothesis.” On the basis of this
hypothesis, occlusal splint has been used to adjust the
occlusion to alleviate chronic tendoperiostitis, correct
the occlusal disorder, and, thus, treat DSOM.*'®
Occlusal splints have several advantages, including
fewer adverse effects, minimal invasion, and easy
patient acceptance. The symptoms in 55% of patients
showed marked improvement after treatment with
occlusal splints.'® However, this hypothesis could not

explain the disease occurring in edentulous patients or
its recurrence in patients who underwent surgical resec-
tion of the mandible and occlusal reconstruction.'”

According to another hypothesis, this disease is
caused by microbial infection, and thus, antibiotics and
hyperbaric oxygen therapy were used by some
researchers as treatments; however, there was no evi-
dent improvement in symptoms after treatment.” Some
researchers have reported that long-term treatment
with antibiotics, especially tetracycline and/or macro-
lides, could alleviate the symptoms of DSOM."’

According to the autoimmune disease hypothesis,
some researchers have used disease-modifying anti-
rheumatic drugs for treatment. For instance, methotrex-
ate and salazosulfapyridine have been used to treat
DSOM; however, these drugs were not particularly
effective.'’

Bisphosphonates have been used to treat various dis-
eases, such as Paget disease, multiple myeloma, malig-
nant metastatic bone cancers, and osteoporosis;
therefore, some researchers have used these drugs to
treat DSOM, with some success.' >'31819 Colina
et al."” used IV administration of second- or third-
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generation bisphosphonates for 3 continuous days to
treat SAPHO syndrome, and the patients’ pain was
effectively alleviated. Urade et al.”” used IV pamidro-
nate for 3 continuous days to treat DSOM, and it effec-
tively alleviated the patients’ pain during days 1to 3 of
treatment.

During and after treatment with bisphosphonates,
possible adverse reactions mainly include adverse sys-
temic responses and bisphosphonate-related osteonec-
rosis of the jaw (BRONJ).”' In the present study, the
adverse drug responses during treatment included
increased body temperature, decreased blood calcium,
decreased blood potassium, and diarrhea. Appropriate
treatments were provided, and all these adverse
responses disappeared after completion of the drug
therapy. BRONJ mainly occurred in patients who
received repeated or long-term treatment with
bisphosphonates and necrosis occurred in association
with the dose and time of bisphosphonates treatment,
the systemic condition of the patient, and the existence
of odontogenic infection.”> According to a previous
study conducted in 504 patients, BRONJ did not appear
until the bisphosphonate dose reached 480 mg.”” In the
present study, the pamidronate disodium dose was rela-
tively low, and the treatment time was short; therefore,
theoretically, osteonecrosis should not recur. However,
the condition of patients’ teeth should be examined
carefully before drug therapy to ensure safety. For
patients who require dental therapy or tooth extraction,
bisphosphonates treatment should be conducted after
systemic treatment, and the patients should be advised
to pay continuous attention to oral hygiene after drug
therapy.

CONCLUSIONS

According to the treatment effectiveness and follow-up
findings of this study, IV administration of pamidro-
nate disodium was effective in treating patients with
DSOM, with reduction in swelling and pain and
improved mouth opening. Compared with surgical
treatments or other drug therapies, the treatment used
in this study offered several advantages, such as rapid
effect and low risk of disease recurrence, with rela-
tively mild and controllable complications. Imaging
examinations at 6 and 12 months after treatment
showed improvement in bone mass structure or even
restoration of the normal structure in some patients.
These findings demonstrate that pamidronate disodium
offers advantages in treating DSOM, with cure
achieved in some patients. However, the follow-up
time of this study was relatively short, so further stud-
ies are warranted to investigate the long-term effective-
ness of pamidronate sodium.
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