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ABSTRACT:

In patients with nasopharyngeal cancer (NPC), osteoradionecrosis (ORN) is a serious late side effect of radiation
therapy, especially if implant placement or dental extractions are necessary. In addition to analyzing clinical
factors related to dental extractions and implants in this population, this narrative review assesses the prevalence
of ORN in NPC patients receiving radiotherapy. Mandibular involvement is most common, according to data from
observational studies and retrospective cohorts, and radiation dose, tumor stage, and comorbidities all significantly
affect the risk of ORN. Despite being widely used, pre-radiotherapy dental clearance has an inconsistent protective
effect, and there is a much higher risk of ORN with extractions performed after radiation. Although the survival
rate for dental implants placed in irradiated jaws is high, typically above 90%, the risk of ORN remains and seems
to be higher in patients who receive cumulative doses greater than 60 Gy. Although they lack strong randomized
evidence, preventive measures like hyperbaric oxygen therapy and pharmacologic regimens like pentoxifylline-
tocopherol have inconsistent results. All things considered, ORN in NPC patients remains a complex complication
for which multidisciplinary management, optimal timing of dental procedures, and careful patient selection are
essential. To lower ORN risk while maintaining long-term oral function and quality of life, more prospective
research is needed to develop standardized preventive and treatment approaches.

INTRODUCTION:

A diverse collection of tumors, head and neck cancer (HNC) can develop in the salivary glands, pharynx, larynx,
lips, and oral cavity [1]. Over 900,000 new cases of HNC were reported globally in 2020, and about 460,000
people died from the disease [2]. More than 90% of cancers of the oral cavity are squamous cell carcinomas
(SCC), which are the second most common cancer of the respiratory tract and affect the larynx and hypopharynx
[3]. The majority of patients—more than 60%—present with locally advanced disease, which usually necessitates
multimodal treatment approaches involving surgery and radiation therapy (RT), with or without chemotherapy
[1]. However, early-stage SCC can frequently be effectively managed with surgery or RT alone. Acute and late
toxicities, such as oral mucositis, xerostomia, dysphagia, and osteoradionecrosis (ORN), are linked to
radiotherapy, which is essential for the curative-intent management of HNC [4]. If there is no ongoing or recurring
disease, ORN of the jaws is defined as exposed irradiated bone that does not heal for at least three months [5].
Pain, trismus, suppuration, and mucosal ulceration with exposed bone are some of the clinical signs of ORN [6].
Complications from progressive disease may include intra- or extraoral fistulae, pathological fractures of the
maxillofacial bones, secondary infections, and impairment of oral functions such as speech, mouth opening, and
mastication [7]. For ORN, several staging and grading schemes have been proposed. All, despite their variations,
are based on clinical and radiographic evaluations and aim to categorize disease severity to guide treatment [5].
Radiation dose and fractionation, poor oral hygiene, alcohol and tobacco use, tumor size and location, disease
stage, systemic comorbidities like diabetes, and dental extractions are some of the risk factors that lead to the
development of ORN [8]. All patients receiving head and neck irradiation should undergo a dental evaluation
before treatment to reduce the risk of ORN and other oral complications associated with RT [9]. To lower future
ORN risk, teeth with a poor restorative or periodontal prognosis that are located within the planned radiation field
are typically extracted, ideally at least 14 days prior to the start of RT [8—10]. This strategy is predicated on the
idea that completing extractions before radiation-induced impairment of bone healing reduces the risk of delayed
healing and subsequent ORN [11, 12]. Pre-RT extractions, however, may increase the risk of developing ORN,
according to several studies [9, 13—16].

Although radiotherapy is an effective treatment for nasopharyngeal cancer (NPC), there is a considerable risk of
long-term side effects, including osteoradionecrosis (ORN) of the jaws. Dental health management is essential to
reducing the risk of ORN, which significantly impairs oral function and quality of life. Although it is generally
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advised to have teeth with a poor prognosis extracted before receiving radiation therapy, the evidence is still
inconclusive; some studies suggest that extractions lower risk, while others suggest that they may actually cause
ORN because of poor bone healing. Similarly, dental implants can improve patient outcomes and restore function,
but due to the risk of ORN, their placement in irradiated bone remains debatable. There is uncertainty about the
safest and most efficient dental management techniques for NPC patients due to the small number, methodological
heterogeneity, and frequently retrospective nature of the current research, despite the clinical significance of these
issues. Thus, the purpose of this narrative review was to summarize the evidence that was currently available,
elucidate what is known, and pinpoint any gaps that could guide future studies.

Objectives: The primary goal is to evaluate the prevalence of osteoradionecrosis in patients who underwent
radiotherapy for nasopharyngeal carcinoma. The secondary goal is to identify the variables that could be a risk
factor such as radiation dose, time since radiation, dental extraction, dental implants, other medical comorbidities,
condition of existing dentition, type of preventative interventions such as hyperbaric oxygen therapy versus
antibiotics versus PENTCLO protocol.

METHODS:

According to a preliminary scoping exercise, the body of research on osteoradionecrosis (ORN) in patients with
nasopharyngeal cancer (NPC) was too diverse to support a quantitative meta-analysis or systematic review. There
was considerable variation in the study design, patient populations, interventions, and outcome definitions among
the retrospective cohorts, case series, case—control studies, and narrative commentaries that were included in the
literature. In order to compile the evidence that is currently available and pinpoint areas that require further
investigation, a narrative review was conducted. The review concentrated on studies that were published between
1999 and 2025, when modern radiation techniques and intensity-modulated radiotherapy (IMRT) were being used
more and more to treat NPC. The relationship between dental extractions and/or dental implants in irradiated
fields and the subsequent risk of developing ORN was the main focus of this review. Unless they included
pertinent information on the incidence of ORN, studies with other primary outcomes (such as xerostomia,
mucositis, or overall quality of life) were not included.

Keyword searches in the PubMed, Embase, Scopus, Web of Science, and Cochrane Library databases were used
to find the studies that were part of the review. "Nasopharyngeal cancer," "head and neck radiotherapy,"
"osteoradionecrosis," "dental extraction," "tooth extraction," "dental implant," and "jaw necrosis" were among the
keywords and combinations that were searched. Additional manual searches of journals related to oral medicine,
oncology, and maxillofacial surgery were conducted (e.g., Supportive Care in Cancer; International Journal of
Oral and Maxillofacial Surgery; Oral Oncology). The reference lists of the retrieved articles were also searched
for additional pertinent works.

Studies discussing dental implant placement in post-radiotherapy jaws and specifically addressing ORN risk after
dental extractions in irradiated NPC patients were found using this search strategy. Few studies directly compared
management or prevention strategies; most were observational cohort studies or retrospective case series.
Although limitations like retrospective design, small sample sizes, and variability in radiation dose reporting were
acknowledged, methodological quality assessments were not used to weed out studies because this was a narrative
review. Non-probability sampling was used in many studies, and participants were typically sourced from
maxillofacial or tertiary oncology facilities. Few studies included specific radiation parameters, comorbidities
(such as diabetes and a history of alcohol or tobacco use), or detailed sociodemographic characteristics, all of
which could influence ORN risk.

There was little discussion of regional and ethnic variations in oral health practices. Although reports from Europe
and North America were also found, the majority of studies were carried out in East and Southeast Asia, where
NPC is endemic. The majority of studies recruited participants from hospital records of patients receiving radiation
therapy for NPC, though recruitment tactics varied. Only a small number of the included studies used prospective
or longitudinal designs; most evaluated results retrospectively. Although the criteria used to define ORN varied,
most of them were in line with Marx's definition of exposed, irradiated bone that does not heal in three months.
Few studies examined the long-term effects of implant placement in irradiated bone, and even fewer examined
preventive dental protocols in detail, such as the timing of extractions, the use of hyperbaric oxygen therapy, or
antibiotic prophylaxis.

RESULTS:
The search yielded 30 papers to be made part of this narrative review. The findings from the included papers are
given in Table 1.

Treatment
(RT ORNJ
Study Tumour Modality/Tec Incidence/Pr
Type  Patients (N) Type/Site hnique) evalence Key Findings / Associated Factors
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extractions in Tooth extraction before IMRT is more common than
53.6% of after IMRT, but not proven to reduce ORN incidence.
ORN patients Risk/odds for ORN favored pre-IMRT extractions
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7 post-IMRT). be balanced with potential delays to cancer therapy.
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Table 1: Findings from the studies

Osteoradionecrosis (ORN) is a delayed complication of head and neck radiotherapy (RT) in which irradiated bone
becomes hypovascular, hypocellular, and unable to heal after minor trauma [47]. The pathogenesis has evolved
from Meyer’s early “radiation—trauma—infection” osteomyelitis hypothesis to Marx’s hypoxic-hypocellular-
hypovascular model, and most recently the “radiation-induced fibro-atrophic” theory [48]. In this model, radiation
causes fibroblastic dysfunction and chronic hypoxia leading to bone atrophy and necrosis. The mandible is
uniquely susceptible: it is denser, more hypovascular, and more likely to lie within high-dose fields than the
maxilla. Indeed, ORN almost invariably arises in the lower jaw (especially the posterior mandible), whereas
maxillary ORN is rare. Multiple factors influence ORN risk. High RT dose is the strongest determinant: doses
>60-70 Gy dramatically raise ORN likelihood. Tumor-related variables (primary site, stage, proximity to bone)
and treatment parameters (total dose, technique, irradiated mandibular volume, re-irradiation) are important.
Patient factors — especially poor oral hygiene, existing dental disease, tobacco or alcohol use, diabetes, and
xerostomia — also predispose to ORN [49]. In particular, invasive dental procedures (tooth extractions, implant
placement) in irradiated bone greatly increase ORN risk. Conversely, strict prophylactic dental care has been
credited with reducing ORN rates in the IMRT era. By expert consensus, a central goal of pre-RT dental evaluation
is to eradicate local infectious foci and other risk factors (e.g. hopeless teeth, ill-fitting dentures) so as to minimize
ORN. This typically involves extracting teeth with advanced caries or periodontitis, smoothing sharp bony edges,
and instituting rigorous oral hygiene and fluoride regimens prior to RT. Clinically, ORN is associated with severe
morbidity. Patients often present with non-healing mucosal ulcers, bony exposure, or fistulae, and symptoms
progress to include trismus, dysesthesia, pathological fracture, and chronic infection. Pain (often neuropathic) is
common, sometimes accompanied by malocclusion or difficulty in mastication and nutrition. In sum, ORN is “one
of the most dreaded” long-term toxicities of head and neck RT and significantly impairs quality of life. Recent
reviews report that modern ORN prevalence in head and neck cancer patients is on the order of 4—8%, down from
as high as 20-50% in earlier decades, thanks to IMRT and rigorous dental care. Nevertheless, even a few percent
incidence translates to substantial suffering, underscoring the need to understand and mitigate its risk factors. .
Radiation Dose:

Mandibular dose is consistently identified as the ultimate determinant of ORNIJ risk. Higher doses to the mandible,
especially >60 Gy, are strongly correlated with increased ORNJ risk. Specific dosimetric parameters like V60 >
14% (volume of the jaw receiving 60 Gy or more) are identified as significant independent risk factor. Modern
RT techniques aim to mitigate ORNJ risk by reducing mandibular doses.

Dental Extractions in Irradiated Patients

Pre-RT dental clearance. Most guidelines recommend a thorough dental evaluation and necessary extractions
before RT, to allow healing and reduce the need for post-RT surgery. In practice, teeth with advanced caries,
periapical disease, or poor prognosis are removed ~10-14 days before RT. The consensus rationale is that
removing infection sources (and healing sockets) prior to radiation decreases later ORN risk. However, evidence
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is mixed on whether pre-RT extractions definitively reduce ORN. Retrospective data suggest that aggressive
prophylactic extractions may lead to delays in cancer therapy and sometimes unnecessary tooth loss without clear
ORN benefit. For example, one institutional series found that removing all questionable teeth pre-RT did not
eliminate ORN cases and introduced significant overtreatment. Thus, clearance protocols vary: most aim to
eliminate only symptomatic or high-risk teeth. Risk of ORN with post-RT extractions. Extraction after RT is a
well-established trigger for ORN. Numerous studies (including in nasopharyngeal carcinoma [NPC] cohorts) have
shown a spike in ORN when teeth are removed from irradiated bone. For instance, Yilmaz et al. found that any
post-RT extraction (after CCRT for NPC) was significantly associated with ORN, especially if extractions
occurred >8 months after RT [18]. Other analyses report that the majority of ORN cases follow dental extractions
or invasive surgery in irradiated jaws [24]. The risk is higher the closer the extraction is to the high-dose region
and when the socket is in bone exposed to >60 Gy [28]. Delaying elective extractions too long (>1-2 years post-
RT) paradoxically increases risk, likely because chronic hypoxia becomes entrenched. In summary, dentists and
surgeons generally treat post-RT extractions as high-risk events and take special precautions. Risk-mitigation
strategies. When extraction is unavoidable, best practices are critical. Teeth should be extracted atraumatically
(minimal periosteal stripping), with primary closure of the mucosa if possible to speed healing. Prophylactic
antibiotics are commonly prescribed (though data are limited) to prevent secondary infection of the socket.
Adjunctive hyperbaric oxygen (HBO) has long been used in Europe and the US to promote wound healing: a
Cochrane review found that, for patients undergoing tooth extraction after RT, HBO (plus antibiotics) reduced
ORN risk more than antibiotics alone (OR ~0.18, though evidence was “very low quality”) [47]. Nonetheless, no
high-quality trials have definitively proven routine HBO prophylaxis beneficial [43]. More recently, the
antifibrotic pentoxifylline—tocopherol (PENTO) regimen — developed from Delanian’s work on fibro-atrophy —
has shown promise. Some centers give pentoxifylline (400 mg bid) and tocopherol before and after extraction to
enhance microvascular recovery. Early case series suggest this may modestly improve socket healing, but
controlled trials in NPC patients are lacking. In practice, risk-reduction focuses on meticulous surgical technique,
minimizing bone removal, and optimizing systemic health (e.g. good nutrition, glucose control, and smoking
cessation) around the time of extraction [33]. Incidence in NPC cohorts. Several studies of NPC survivors illustrate
the tooth extraction—ORN link. Cheng et al. reported ORN in ~2—3% of irradiated jaws of NPC patients, and noted
that post-RT extractions were a key precipitant [40]. Tong et al. (1999) similarly found a 1.7% ORN rate in NPC
patients, mainly attributed to dental extractions in the irradiated mandible [41]. More recently, Lee et al. (2012)
observed a higher 10.1% ORN incidence in a cohort of 188 NPC cases, again with most ORN occurring after
tooth removal [44]. In a large Turkish series, Yilmaz et al. (2023) found an 8.7% ORN rate among 263 locally
advanced NPC patients; notably, any teeth extracted after chemoradiotherapy was significantly associated with
ORN onset. By contrast, See et al. found only a 2.6% ORN incidence (6/231 patients) after NPC irradiation,
underscoring variability between centers [43]. Taken together, NPC-specific data suggest ORN occurs in roughly
2—-10% of cases, most often following post-RT dental surgery [44].

Dental Implants in Irradiated Patients

Dental implants provide a promising option to restore dentition in head-and-neck cancer patients, but irradiation
complicates osseointegration. Recent meta-analyses show that implant survival is lower in irradiated jaws than in
non-irradiated controls [35]. For example, Toneatti et al. found that after ~3 years, implant survival was ~92% in
irradiated patients versus ~97% in non-irradiated patients [19]. The pooled osteointegration success of implants
placed in irradiated bone remains high (>90%), especially when implants are placed at least 12—18 months post-
RT to allow tissue recovery. Nonetheless, even successful implants carry the risk of triggering ORN in the
susceptible bone. In the same analysis, ORN developed in only ~3% of irradiated patients after implant surgery
[29], indicating it is rare but serious. Risk factors. The most important implant-related risk factor is radiation dose
to the implant site. A study showed that no implant failures occurred when the mean dose (D_mean) at the implant
site was <38 Gy, whereas sites receiving >38-50 Gy had dramatically lower survival [28]. In that series, each
additional Gy to the implant site increased failure hazard (HR ~1.12 per Gy) [30]. Implants in heavily irradiated
posterior mandibles, which receive the highest dose, fare worse than those in spared regions. Other factors include
grafted versus native bone (grafted bone had higher failure in [44]) and the interval between RT and implantation
(longer waiting times tend to improve outcomes). Smoking and chemotherapy use have not shown consistent
impact on implant success in these small series. Implant characteristics (length, diameter, surface) have not been
shown to be major factors. In summary, high-dose irradiated bone is the dominant implant failure predictor. In
irradiated jaws, implant failure may occur due to poor osseointegration, peri-implant infection, or, less commonly,
ORN. When ORN does occur around implants, it often affects multiple teeth/implant sites simultaneously. By
comparison, extraction-associated ORN in similar patients is often reported at 5—15%. Thus, while implant
placement disrupts bone, it may paradoxically carry slightly lower ORN incidence than extractions (possibly
because implants are planned restorations rather than needed extractions). Regardless, any exposed or infected
implant site can progress to ORN, especially if loading is forceful or if the mucosa is ulcerated. Infectious
complications are also a concern, as chronic mucositis or peri-implantitis in the irradiated mouth can be refractory.
Achieving proper hygiene around implants is challenging if salivary flow is low or mouth opening is limited.
Evidence specific to NPC patients. Unfortunately, no large series has focused solely on implants in NPC survivors.
Available data come mostly from mixed head-and-neck cohorts (oropharynx, oral cavity, NPC, etc.) as above. We
did not identify any implant studies limited to NPC in the recent literature. However, the general findings likely
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apply: if an NPC patient’s mandible received high-dose RT, implant candidacy must be judged carefully.
Preventive measures. To mitigate implant-related ORN, similar strategies are used as for extractions. Atraumatic
osteotomy techniques and primary closure of peri-implant tissues are essential. Prophylactic antibiotics before
and after implant surgery are widely used, though no trials confirm optimal regimens. HBO has been advocated
by some surgeons to enhance implant site healing, but a Cochrane review found no clear benefit of HBO in
improving implant success or preventing ORN. Similarly, there is no consensus on using
pentoxifylline/tocopherol prophylactically for implants (studies focus on treating established ORN). Ultimately,
careful case selection (favoring lower-dose sites, good periodontal health, delayed placement) and meticulous
technique are the cornerstones of prevention.

Comparison of Extractions vs Implants

Direct comparative data on ORN risk from extraction versus implant surgery are limited. However, retrospective
series suggest that dentoalveolar surgery of any kind carries risk, with extractions historically being the most
common inciting event. In irradiated NPC jaws, the literature implies that routine post-RT extractions produce
more ORN cases than planned implant placements. For example, Yilmaz et al. observed that any post-CCRT tooth
extraction in NPC patients was associated with a high ORN rate (32.5% in low-Hb group) [18], whereas implant-
related ORN remains very uncommon (~3% across mixed cohorts). It appears that extractions, which often occur
urgently and are done without prior planning in compromised sites, carry a higher absolute risk. In contrast,
implants are elective and usually scheduled with maximal healing time, and only a minority of irradiated patients
undergo implant surgery. Nonetheless, both interventions can precipitate ORN if done incautiously. No
prospective trials compare the two directly, and NPC-specific data are lacking, so this conclusion is drawn by
indirect evidence. It remains an open question whether any subgroup of NPC patients might have safer outcomes
with one approach over the other. Future studies should aim to quantify ORN rates after each procedure in the
same population.

Management of ORN

Once ORN develops, treatment depends on severity. Conservative measures are first-line for early or limited ORN
(Notani Stage I-II) [44]. This includes meticulous oral hygiene, chlorhexidine rinses, analgesics, and systemic
antibiotics for active infection. Irrigating exposed bone with saline and smoothing sharp sequestra can reduce
trauma. Nutritional support and cessation of tobacco/alcohol are stressed. In small areas of exposed bone, some
centers use locally applied platelet-rich plasma or bone morphogenetic protein to aid healing, though evidence is
anecdotal. Surgical intervention is reserved for advanced or refractory ORN [40]. Minor surgery — such as
sequestrectomy (removal of necrotic bone fragments), contouring of sharp edges, and extraction of unstable teeth
— may be performed once active infection is controlled. For extensive ORN with pathologic fracture or fistula
(Notani Stage I1I), wide resection of necrotic bone is often necessary, usually followed by reconstruction. Free-
flap reconstruction (most commonly with a vascularized fibula graft) is the “workhorse” for mandibular ORN
[47]. At experienced centers, up to 90% of these complex reconstructions can be successful in restoring form and
function, but patient morbidity is high. Adjunct therapies have been explored. Hyperbaric oxygen (HBO) —
breathing 100% O2 at 2-2.5 ATA for 20-30 sessions — was long used prophylactically and therapeutically.
However, recent evidence is disappointing. A systematic review found no definitive benefit for routine HBO,
either in preventing ORN or in treating it conservatively [37]. Given its cost and logistic burden, HBO is now
generally reserved only for selected cases (e.g. where all other options fail). Pentoxifylline—tocopherol (with or
without clodronate, the so-called PENTOCLO regimen) is a newer medical treatment based on antifibrotic theory.
Multiple small case series and one phase II trial have reported that this oral combination can lead to remarkable
healing of longstanding ORN in some patients [48-53]. Pentoxifylline (400 mg twice daily) improves blood flow
and fibroblast function, while tocopherol (vitamin E) is an antioxidant. In clinical use, many patients with
moderate ORN show symptom improvement over 3—6 months of PENTO therapy. However, high-quality
comparative trials are lacking, so PENTO is considered “promising” but experimental. Other pharmacologics (e.g.
thalidomide, fluoride) have been used in isolated cases, but none are proven [54].

Clinical Recommendations

Based on current evidence, a multidisciplinary approach is essential. Pre-RT planning should involve oncology,
dental, and surgical teams. NPC patients should receive a dental clearance protocol: remove only teeth of poor
prognosis (advanced caries, severe periodontal disease, nonrestorable molars) and ensure adequate healing time
(typically >10-14 days) before RT [48]. Informed by RT dosimetry, teeth predicted to receive very high dose (e.g.
>60 Gy) might be prioritized for extraction if unstable. Restorative options (endodontic therapy, crowns) should
be considered to salvage borderline teeth if delay of cancer therapy is not feasible. After RT, any new dental work
should be performed with utmost care. When extractions are needed post-RT, do so with atraumatic technique
and immediate primary closure if possible [45]. Antibiotic prophylaxis is often given (e.g. amoxicillin), and some
clinicians use a short course of pentoxifylline/vitamin E around the time of extraction, though data are anecdotal.
If implants are contemplated after NPC RT, one should ensure at least 12—18 months post-treatment, confirm
adequate healing of mucosa, and ideally choose implant sites that received lower radiation dose. Hyperbaric
oxygen is not routinely recommended for implant placement [48-51]; instead, focus on patient optimization and
precision surgery. In all cases, patient counseling is critical: NPC survivors must understand that any dental
surgery carries an ORN risk (often quoted as 2—10%) and may lead to prolonged healing or need for secondary
interventions. Coordinated care is advised. For example, in a patient needing adjuvant RT, the dentist should plan
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interventions well before the oncologist schedules RT. If teeth have to be extracted near the time of RT, some
centers will place surgical flaps or graft membranes to speed healing. Regular follow-up for dental care and oral
hygiene education is important, as patients with ORN risk benefit from quarterly exams and frequent fluoride
treatments. Importantly, smoking cessation and glycemic control (in diabetics) should be emphasized, since these
modifiable factors can tip the balance towards ORN.

Future Directions

The NPC-specific evidence base remains sparse. Future research should focus on prospective studies in NPC
cohorts to quantify ORN incidence and outcomes after extractions or implants. Most available data bundle NPC
with other oropharyngeal cancers; dedicated NPC studies would clarify whether postnasopharyngeal irradiation
biology differs. The impact of newer RT modalities in NPC is also a ripe area: intensity-modulated RT (IMRT)
and especially proton therapy (PT) can spare mandibular dose. Emerging data (from non-NPC series) suggest PT
may halve ORN incidence compared to IMRT. Formal comparison of ORN rates in NPC patients treated with
IMRT versus proton therapy would be valuable. On the dental side, innovation in implant materials and techniques
could improve outcomes. For example, surface coatings (bioactive coatings, nanofibers) or growth-factor
augmentation might enhance osseointegration in hypoxic bone. Customized implant planning using 3D imaging
to avoid high-dose regions is already possible, but could be advanced. Similarly, development of tissue-
engineering approaches (e.g. cultured bone grafts with stem cells) might eventually allow reconstructions that
mitigate ORN. Crucially, controlled trials of preventive therapies are needed. The promising pentoxifylline—
tocopherol strategy should be tested in randomized studies to determine if giving it around the time of RT or dental
surgery can lower ORN incidence. Likewise, the utility of short courses of other agents (e.g. anti-angiogenics,
bisphosphonates) in modulating radiation bone injury merits exploration. Finally, multinational registries
capturing long-term dental and ORN outcomes in NPC survivors would help refine guidelines. At present,
recommendations rely on extrapolation from general head-and-neck data; NPC-specific evidence could lead to
tailored protocols (for instance, timing of extractions relative to the typical IMRT fields used in NPC). Summary:
ORN remains a feared complication in NPC patients treated with RT. Risk is highest after post-RT tooth
extractions and in high-dose mandibles, whereas implants succeed in most cases but can seldom trigger ORN.
Prevention via pre-RT clearance, atraumatic surgery, and close follow-up is the cornerstone. When ORN does
occur, treatment ranges from conservative care to complex reconstruction. Ongoing advances in radiotherapy,
surgical technique, and adjunctive therapies may further reduce ORN incidence. Robust NPC-focused studies are
needed to close the remaining gaps in evidence.

LIMITATIONS

This narrative review has several limitations. Most of the included studies were retrospective cohort studies, case
series, or observational reports, which limits the ability to establish causal relationships between radiotherapy,
dental extractions, dental implants, and the development of osteoradionecrosis. The included studies showed
considerable heterogeneity in patient populations, tumor sites, radiation techniques, radiation dose reporting,
follow-up duration, definitions of osteoradionecrosis, and preventive protocols. Although the review focused on
nasopharyngeal carcinoma, many available studies included mixed head and neck cancer populations, limiting the
direct applicability of some findings to NPC patients only. Because this was a narrative review, no formal meta-
analysis or pooled statistical assessment was performed. Finally, variations in reporting of comorbidities, smoking
status, oral hygiene, dental status, and timing of dental procedures may have influenced the interpretation of risk
factors.

CONCLUSION

The ORN remains a feared complication in NPC patients treated with RT. Risk is highest after post-RT tooth
extractions and in high-dose mandibles, whereas implants succeed in most cases but can seldom trigger ORN.
Prevention via pre-RT clearance, atraumatic surgery, and close follow-up is the cornerstone. When ORN does
occur, treatment ranges from conservative care to complex reconstruction. Ongoing advances in radiotherapy,
surgical technique, and adjunctive therapies may further reduce ORN incidence. Robust NPC-focused studies are
needed to close the remaining gaps in evidence.

Clinical Significance

This review highlights the importance of early dental assessment before radiotherapy, careful selection of teeth
requiring extraction, avoidance of unnecessary post-radiotherapy invasive dental procedures, and close
multidisciplinary follow-up involving oncologists, maxillofacial surgeons, dentists, and radiation specialists. The
review also emphasizes that high mandibular radiation dose, post-radiotherapy dental extractions, poor dental
condition, and systemic risk factors may increase the risk of osteoradionecrosis. Therefore, the findings can help
clinicians improve preventive dental protocols, optimize the timing of extractions and implant placement, counsel
patients regarding potential risks, and reduce long-term functional complications affecting speech, mastication,
nutrition, pain, and quality of life.
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