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Abstract

Background: Antiresorptive and antiangiogenic therapies may cause medication-related
osteonecrosis of the jaw (MRONIJ), which is a significant adverse effect.

Objective: To determine the prevalence and evaluate the current management practices of MRONJ
among Pakistani patients.

Methodology: A descriptive cross-sectional study was conducted at Karachi Hospital over six months
(January to June 2024). Non-probabilities 118 individuals at least 18 years old, with a history of using
antiresorptive or antiangiogenic drugs, and with clinical characteristics indicative of MRONJ were
recruited by easy sampling. Interviews, exams, and evaluations of medical records were used to gather
information on demographics, underlying diseases, medication history, clinical staging, risk factors,
and treatment strategies. SPSS v25 was used for statistical analysis, and chi-square tests were used to
evaluate relationships (p < 0.05 significance).

Results: Among the patients, 48.31% were between the ages of 41 and 60, and 59.32% were female.
The most prevalent underlying ailment was osteoporosis (54.24%), while the most common drug was
denosumab (41.53%). The two biggest risk variables were recent dental extractions (56.78%) and
poor oral hygiene (61.02%). Clinically, 27.12% had Stage 3 MRONJ and 43.22% had Stage 2
MRONJ. Surgical resection (16.95%), surgical debridement (30.51%), and conservative therapy
(52.54%) were among the management techniques. Compared to conservative therapy (30.65%),
surgical intervention demonstrated greater complete recovery rates (55.36%). Age (p=0.001), length
of medication usage (p=0.003), tooth extraction history (p<0.001), and diabetes mellitus (p=0.046)
were all significantly associated with advanced MRONJ stages.

Conclusion: MRONJ is prevalent among Pakistani patients with antiresorptive therapy, with surgical
management yielding better outcomes than conservative methods.

Keywords: Osteoporosis, Medication-related osteonecrosis of the jaw, Bisphosphonates,
Denosumab.
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Introduction

Medication-related osteonecrosis of the jaw (MRONJ), a side effect that is becoming more well
recognized, is associated with the use of antiresorptive and antiangiogenic medications, particularly
denosumab and bisphosphonates [1].

These medications are often used to treat osteoporosis, metastatic bone disease, and multiple myeloma
[2].

Their long-term usage has been associated with negative effects on jawbone health, despite the fact
that they provide significant advantages in lowering skeletal-related occurrences [3].

In individuals with a history of relevant pharmaceutical usage but no history of radiation treatment to
the jaws, MRONI is defined by exposed necrotic bone in the maxillofacial area that lasts longer than
eight weeks [4].

Globally, the frequency of MRONIJ varies according on a number of variables, including genetic
predispositions, dental surgeries, length of treatment, medication type, and mode of administration
[5]. However, the full impact of MRONJ is still not well understood in low-income nations due to a
lack of awareness, delayed diagnosis, and uneven reporting procedures [6].

Poor results for afflicted individuals are also a result of the reactive rather than preventative nature of
dental treatment and the lack of multidisciplinary contact between endocrinologists, oncologists, and
dentists [7].

From minor pain and localized swelling to severe infection and pathological fractures, MRONJ may
present with a variety of clinical symptoms [8]. Depending on the stage and severity of the illness,
treatment techniques may include more invasive procedures like surgical debridement or resection, or
more conservative ones such antibacterial mouth rinses and antibiotics [9,10].

Patient comorbidities and the continuous need for antiresorptive medication further complicate
treatment decisions, requiring a careful balancing act between maintaining oral health and controlling
systemic illness [11].

Effective management is made more difficult in the Pakistani healthcare system by patient non-
compliance, inadequate physician training, and a lack of defined treatment regimens. The disease's
course may be accelerated by cultural and financial hurdles that impede prompt access to necessary
dental treatment. These difficulties show how important it is to have accurate information on the
prevalence and current treatment methods of MRONJ in the community in order to guide future
therapeutic recommendations and educational initiatives.

Research Objective
To determine the prevalence and evaluate the current management practices of MRONJ among
Pakistani patients.

Methodology

Study Design and Setting

This descriptive cross-sectional study was conducted at the Department of Oral Biology, Karachi
Hospital, over a period of six months, from January 2024 to June 2024.

Inclusion and Exclusion Criteria

Participants required to be at least 18 years old and, regardless of gender, had to have a history of
using antiresorptive or antiangiogenic drugs (e.g., denosumab or bisphosphonates) for osteoporosis,
metastatic bone disease, or multiple myeloma. Only patients with a history of radiation therapy to
the jaws and clinical symptoms consistent with MRONJ—defined as exposed bone in the
maxillofacial region that has lasted for more than eight weeks—were included in the study. Patients
having a history of radiation therapy to the head and neck region or those with traumatic bone
exposures unrelated to drug use were excluded.
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Sample Size
A total of 118 patients were enrolled using a non-probability convenient sampling technique. All
eligible patients presenting to the hospital during the study period were approached for participation.

Data Collection

Structured interviews, clinical examinations, and medical record reviews were used to gather data.
Demographic information, the type and length of antiresorptive/antiangiogenic drug usage, the
clinical presentation of MRONJ, dental operation history, the stage of MRONJ at diagnosis, and the
therapeutic strategy (conservative vs. surgical) were among the data collected. To guarantee
uniformity, a consistent data collecting form was used.

Statistical Analysis

The collected data was entered and evaluated using SPSS version 25. Descriptive statistics were
calculated for clinical parameters and demographic data, including frequencies, percentages,
averages, and standard deviations. The associations between the variables were assessed using the
Chi-square test where appropriate; a p-value of less than 0.05 was considered statistically significant.

Results

As shown in table 1, of the 118 patients with a diagnosis of MRONJ, the majority were female (n =
70, 59.32%), whereas 40.68% were male (n = 48). The majority of patients (n = 57, 48.31%) were
between the ages of 41 and 60, followed by those over 60 (n = 39, 33.05%), and those between the
ages of 18 and 40 (n =22, 18.64%).

Table 1: Demographic Characteristics of Patients with MRONJ (n =118)

Variable Category | Frequency (n) | Percentage (%)
Gender Male 48 40.68

Female 70 59.32

18-40 22 18.64
Age Group (Years) | 41-60 57 48.31

>60 39 33.05

According to table 2, osteoporosis was the most prevalent underlying illness among MRONJ patients
(n = 64, 54.24%), followed by multiple myeloma (n = 15, 12.71%) and metastatic bone disease (n =
39, 34.05%). 41.53% (n =49) of patients utilized denosumab, while 34.75% (n =41) and 23.73% (n
= 28) of patients had used oral and intravenous bisphosphonates, respectively. Most patients (n = 52,
44.07%) had been taking their medications for one to three years, then more than three years (n =47,
39.83%), and less than one year (n =19, 16.10%).

Table 2: Underlying Conditions and Medication History (n = 118)

Variable Category Frequency (n) | Percentage (%)
Osteoporosis 64 54.24

Primary Condition Metastatic Bone Disease | 39 33.05
Multiple Myeloma 15 12.71
Bisphosphonates (Oral) | 41 34.75

Type of Medication Bisphosphonates (IV) 28 23.73
Denosumab 49 41.53
<1 year 19 16.10

Duration of Medication Use | 1-3 years 52 44.07
>3 years 47 39.83
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Poor oral hygiene was the most common risk factor, affecting 61.02% (n = 72) of patients, as seen in
figure 1. 32.20% (n = 38) reported using dentures, while 56.78% (n = 67) claimed having a recent
history of dental extractions. Furthermore, 24.58% (n = 29) had a history of smoking, and 29.66% (n
= 35) had diabetes mellitus. Interestingly, patients often had several risk factors.

® Frequency (n) ™ Percentage (%)

56.78 61.02

72
67
38
I I I24 1 I I
History of Use of Poor Oral Smoking Diabetes
Recent Dental ~ Dentures Hygiene History Mellitus
Extraction

Figure 1: Dental History and Risk Factors (n = 118)
There was a significant percentage of advanced-stage cases at diagnosis, as shown by the majority of

patients presenting with Stage 2 MRONIJ (n = 51, 43.22%), followed by Stage 3 (n = 32, 27.12%),
Stage 1 (n =27, 22.88%), and Stage 0 (n =8, 6.78%) (figure 2).
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Figure 2: Clinical Presentation and Staging of MRONJ (n = 118)

Oral rinses and antibiotics were used in 52.54% (n = 62) of patients as part of conservative therapy.
The requirement for intrusive methods in advanced illness is shown by the fact that 30.51% (n = 36)
had surgical debridement and 16.95% (n = 20) underwent surgical resection (figure 3).
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Figure 3: Management Strategies Used in MRONUJ Patients (n = 118)

In contrast to 55.36% (n = 31) in the surgical group (n = 56), 30.65% (n = 19) of patients undergoing
conservative therapy (n = 62) had a complete recovery. 53.23% (n = 33) of patients treated
conservatively and 33.93% (n = 19) of patients treated surgically showed some improvement. 10.71%
(n = 6) of surgical cases and 16.13% (n = 10) of conservative cases showed no improvement,
indicating that surgical procedures produced better results (table 3).

Table 3: Treatment Outcome by Management Type (n =118)

QOutcome Conservative (n=62) | Surgical (n=56) | Total (n=118)
Full Recovery 19 (30.65%) 31 (55.36%) 50 (42.37%)
Partial Improvement | 33 (53.23%) 19 (33.93%) 52 (44.07%)
No Improvement 10 (16.13%) 6 (10.71%) 16 (13.56%)

Age group (p=0.001), length of medication usage (p = 0.003), history of tooth extraction (p <0.001),
and diabetes mellitus (p = 0.046) all showed significant relationships with advanced MRONJ (Stage
2-4). There were no significant connections between gender and drug type (p = 0.328 and p = 0.642,
respectively). In severe phases, comorbid diseases, advanced age, and prolonged drug use were more
prevalent (table 4).

Table 4: Association Between Clinical and Demographic Variables and MRONJ Severity (n = 118)

Variable Category Stage 0—1 (n=35) | Stage 2-3 (n=83) | p-value
Male 19 29
Gender Femalo 6 54 0.328
1840 12 10
Age Group (Years) 41-60 18 39 0.001
>60 5 34
L Bisphosphonates (Oral/IV) | 21 48
Medication Type Denosumab 12 35 0.642
<1 year 10 9
Duration of Medication 1-3 years 19 33 0.003
>3 years 6 41
. . Yes 12 55
Dental Extraction History No 3 3 <0.001
. . Present 6 29
Diabetes Mellitus Absent 29 54 0.046
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Discussion

The prevalence, risk factors, clinical staging, and treatment techniques of MRONIJ in a Pakistani
community are all well-explained by this research. In line with other studies showing a higher
frequency of MRONIJ in women due to increased use of antiresorptive treatment for postmenopausal
osteoporosis, women made up a larger percentage of the 118 diagnosed cases (59.32%) than men
(40.68%) [12]. In line with results from earlier regional studies that showed middle-aged and elderly
patients made up the bulk of MRONJ cases, the most afflicted age group was 41-60 years old
(48.31%) [13].

In 54.24% of cases, osteoporosis was the main ailment, followed by multiple myeloma (12.71%) and
metastatic bone disease (34.05%). This is consistent with research showing that the most common
reason for bisphosphonate or denosumab treatment in MRONJ patients is osteoporosis [ 14]. The most
often implicated agent was denosumab (41.53%), which was followed by intravenous
bisphosphonates (23.73%) and oral bisphosphonates (34.75%). This is in contrast to previous studies
that found intravenous bisphosphonates to be the most common [15], which may indicate a change in
prescription habits or variations in local medication availability.

The most common risk factors were recent dental extractions (56.78%) and poor oral hygiene
(61.02%). These results support previous research showing that poor oral hygiene and invasive dental
treatments are important factors in the pathophysiology of MRONJ [16]. Additionally, diabetes
mellitus was present in 29.66% of patients, and this condition was substantially linked to advanced
MRONIJ stages (p = 0.046). This is in line with claims that diabetes increases vulnerability to
osteonecrosis and hinders wound healing [17].

In terms of clinical prevalence, Stage 2 MRONJ was most prevalent (43.22%), followed by Stage 3
(27.12%), suggesting that many patients had advanced illness when they first arrived. Similar trends
have been seen in other low-resource environments, where disease development is facilitated by
delayed diagnosis and restricted access to dental treatment [18].

52.54% of patients had conservative treatment, 30.51% underwent surgical debridement, and 16.95%
underwent resection. Results were better in the surgical group, with 55.36% of patients fully
recovering, compared to 30.65% in the conservatively treated group. This confirms results from
earlier studies that suggest surgery for advanced MRONJ, particularly in cases when conservative
treatments are ineffective [19]. It's interesting to note that more severe disease stages were linked to
longer pharmaceutical usage (>3 years) (p = 0.003), supporting earlier findings that linked extended
antiresorptive treatment to a higher risk of MRONJ [20].

Study Strengths and Limitations

This research fills a major gap in the regional literature by providing thorough information on the
prevalence, risk factors, clinical presentation, and therapeutic results of MRONJ in a Pakistani
population. The results' dependability and generalizability in comparable healthcare settings are
improved by the use of systematic data collecting techniques and a comparatively large sample size
(n=118). Furthermore, the examination of correlations between clinical factors and the severity of
the illness provides important information for risk assessment and treatment choices. The single-
center design is one of the disadvantages, however, since it would restrict how broadly the findings
can be applied across Pakistan. Selection bias may be introduced when non-probability convenience
sampling is used. Furthermore, the study's cross-sectional design limits the capacity to determine
long-term treatment results or causal links. Further multicenter longitudinal research is necessary to
confirm these results and evaluate the long-term effects of various treatment approaches.

Conclusion

According to this research, MRONJ is a serious side effect that mostly affects middle-aged to older
individuals and women in Pakistan who are undergoing antiresorptive or antiangiogenic treatments.
Denosumab is the most often utilized involved medicine, and osteoporosis continues to be the most
common underlying disease. With a significant percentage of patients presenting at late stages of the
illness, poor oral hygiene and tooth extractions are the main risk factors. When compared to
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conservative methods, surgical care shows better recovery results, highlighting the need of early
diagnosis and individualized treatment plans. These results highlight the value of interdisciplinary
cooperation and raised awareness to enhance MRONJ prevention, prompt diagnosis, and efficient
care in the community.
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