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Abstract 
Background: In osteoporotic patients, eliminating any sources  of oral infection is recommended prior to initia-
ting bisphosphonate (BP) therapy, as a preventive strategy against medication-related osteonecrosis of the jaw 
(MRONJ). Given their current state oral health status, oral disinfection before BP therapy for osteoporosis may 
frequently result in teeth extraction in geriatric hospitalized patients. 
Material and Methods: The study purpose was to determine whether the number of teeth of geriatric hospitalized 
patients undergoing BP therapy for osteoporosis declined during their hospital stay. A retrospective study was 
conducted on medical records of patients over the age of 65 who were hospitalized at the Rothschild Hospital 
(Assistance Publique-Hôpitaux de Paris, Sorbonne Université) and referred to the Oral Surgery Department for the 
detection of oral infectious foci prior to initiating antiresorptive therapy, from September 2021 to July 2022. The 
primary outcome measured was teeth number, recorded before the start of antiresorptive therapy and at hospital 
discharge. Data were analyzed by using a paired t-test, one-way ANOVA, and binary regression analysis, with 
statistical significance set at P<0.05.
Results: Among the study population (n=161 subjects, 120 women, mean age of 86.1±6.7 years), 84 subjects 
(52.1%) had oral infections foci and 45 subjects (27.9%) benefited from teeth extraction during the course of their 
hospitalization. Binary logistic regression showed that being aged 85 and above was a significant predictor of teeth 
extraction (p<0.05), with an odds ratio of 2.63 (95% CI: 1.14–6.03). The average number of teeth significantly 
decreased from 16.1±9.6 to 15.4±9.7 (student t-test, p˂0.05, ddl= 160) during the course of the hospitalization.  
Conclusions: A decline in the number of teeth was observed during hospitalization. Patients aged 85 and above had 
a 2.6-fold higher likelihood of tooth extraction during hospitalization than younger patients. 
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Introduction
As life expectancy rises, osteoporosis has emerged as a 
significant public health concern. In 2001, osteoporosis 
was estimated to cause annually around 70,000 vertebral 
fractures, 60,000 hip fractures, and 35,000 wrist fractu-
res in France. The management of postmenopausal os-
teoporosis may involve various medications, depending 
on factors such as bone mineral density, age, history of 
fractures, and risk of falling [1]: bisphosphonate (BP), 
osteoclast-inhibiting monoclonal antibodies (denosu-
mab), Selective Estrogen Receptor Modulator (Raloxi-
fene), IgG2 monoclonal antibodies (Romosozumab), 
recombinant parathyroid hormone analogues (teripara-
tide).
BP are artificial counterparts of inorganic pyrophos-
phates, which are naturally occurring substances that 
contribute to the mineralization of bone tissue in hu-
man bodies [2]. They have been widely used for many 
years as antiresorptive agents, prescribed both  in the 
treatment of malignant pathologies (bone metastases of 
solid tumors, multiple myeloma) and in the prevention 
of osteoporotic fractures [3]. In France, eight BP mo-
lecules have received marketing authorization (Etidro-
nate, Clodronate, Tiudronate, Pamidronate, Alendrona-
te, Risedronate, Abandronate, Zoledronate). BP can be 
administered either orally or intravenously [4].Taking 
oral BP is rather restrictive, which may reduce patient 
compliance. Therefore, patients with poorly managed 
compliance are recommended to use injectable form. In 
addition, the bioavailability of oral BP is very low (from 
1 to 5%) compared to that of injectable BP (from 40% 
to 60%) [2,4]. 
The main oral complication of BP is the medication-re-
lated osteonecrosis of the jaw (MRONJ), which is defi-
ned as bone exposure in the orofacial region that does 
not heal after eight weeks of evolution, diagnosed by a 
healthcare professional, in a patient who has been trea-
ted with BP and who has not had cervico-facial irra-
diation [5]. Its incidence is between 0.8% and 12% in 
patients treated with injectable BP for malignant patho-
logy while it ranges between 0.001 and 0.10% in pa-
tients treated with oral BP for benign pathologies [6]. 
In order to prevent from MRONJ, oral examination and 
cavity sanitization are required before starting any BP 
treatment [8,9]. According to national and international 
guidelines, providing dental care (cavities, endodontic 
treatment), reducing oral infection sources, extracting 
remaining roots and teeth with a poor prognosis, clea-
ring out periodontitis or peri-implantitis sources, and 
modifying inappropriate removable prostheses or those 
causing oral lesions are all recommended [8,9]. Thus, 
the oral surgeon plays a crucial role prior to starting BP 
therapy. They are in charge of determining whether po-
tentially infected teeth should be retained or extracted, 
ensuring proper healing of extraction sites, and propo-

sing suitable replacement tooth option. 
Several studies have evaluated the oral health of patients 
undergoing antiresorptive therapy, especially BP. Most 
of them focused on the profile of patients undergoing 
antiresorptive therapy for malignant diseases, with 
patients frequently aged under 65 years, and once the 
treatment has been initiated [10]. According to Yama-
moto et al. (2020), perioperative oral intervention was 
necessary for 10.2% of older hospitalized patients with 
hip fractures who required osteoporosis treatment [11].  
However, given that periodontitis affects up to 70% of 
those over 65 and dental caries impact 60.7% of older 
adults, the prevalence of oral contraindication to BP in 
geriatric hospitalized patients may be underestimated 
[12,13]. Oral frailty which is defined as “the accumu-
lation of slight declines in oral function, including tooth 
loss and difficulties in eating and communicating, which 
increases the risk of impaired oral functional capacity” 
[14] may reach 28% among geriatric populations [15]. 
Considering their current state of oral health, oral disin-
fection prior to BP treatment in older hospitalized patients 
may also frequently result in teeth extraction, which may 
raise several ethical and clinical issues. Geriatric patients 
may spend a long time in hospitalization in order to gain 
functional abilities before going back home or moving to 
nursing home. When teeth are extracted during the hospi-
tal stay, prosthetic replacement of missing teeth is often 
delayed, occurring neither during the hospitalization pe-
riod nor in the subsequent weeks after oral surgery. Thus, 
hospitalized patients may remain edentulous for a seve-
ral weeks or months before receiving oral rehabilitation, 
which can contribute to increased mortality, co-morbidi-
ties such dysphagia, and overall frailty [16,17]. 
For several years, the Oral Surgery Department at Ro-
thschild Hospital has provided consultations aimed at 
identifying oral sources of infection prior to BP adminis-
tration. Beyond assessing oral contraindications for BP 
therapy, the dental surgeon provides recommendations 
for periodontal treatment, conservative care, extraction 
of teeth, and oral rehabilitation throughout the patient’s 
hospitalization. We hypothesized that the prescription 
of BP was associated with a reduction in the number of 
remaining teeth. To test this hypothesis, a retrospective 
study was conducted using the medical records of geria-
tric patients hospitalized at Rothschild Hospital (APHP 
Sorbonne University) who underwent oral examinations 
to rule out any oral infection prior to initiating antire-
sorptive therapy for osteoporosis. The main objective of 
the study was to measure the number of teeth present 
both prior to antiresorptive prescription and upon hos-
pital discharge. 

Material and Methods
The protocol received the approval of the Assistance 
Publique-Hôpitaux de Paris Institutional Review Board 
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(N° IRB: IORG0010044, ID 2025-02-07). In application 
of the French law of January 6, 1978 relative to infor-
mation technology, the survey has been declared to the 
national data protection agency (CNIL). The survey fo-
llowed the ethical principles of the Helsinki declaration 
and Good Clinical Practice. Anonymity of participants 
was respected throughout the course of the study. The 
reporting of data followed the STrenghtening the Repor-
ting of Observational Studies in Epidemiology (STRO-
BE) statement.
1. Patient selection 
The study population was composed of patients hospita-
lized at Rothschild Hospital (Assistance Publique-Hôpi-
taux de Paris, Sorbonne University) referred to the Oral 
Surgery Department for oral examination and screening 
for oral infectious foci prior to antiresorptive treatment, 
between September 1rst, 2021 to August 31, 2022. Re-
quirements for inclusion were: age over 65, admission 
to a unit at Rothschild Hospital, and referred for an oral 
examination prior to initiating antiresorptive treatment 
for osteoporosis. Patients for whom the clinical exami-
nation was not performed or not available in the medical 
record and patients referred for other reason were exclu-
ded. From March 1 to March, 10, 2025, patients eligible 
for inclusion were contacted to inform them about the 
use of their data and to obtain their consent. This infor-
mation was provided by sending an information note by 
post. Failure to respond within one month of the mailing 
was considered as consent. 
According to Bourgeois and Doury [18], the average 
number of missing teeth in the french 65–74 age group 
is 16.9±10.5. Consequently, the average number of teeth 
per individual in the French population aged over 60 is 
estimated to be 15.1. Given these values, and assuming 
a 20% reduction in the number of teeth (3.0 fewer teeth), 
99 participants were needed to achieve a power (1-β) of 
80% with the non-parametric signed-rank test at the α 
threshold of 5%.
2. Variables (predictor variables and outcome definition)
Medical data included age (years), sex (man/women), 
disabilities (scores for activities of daily living (ADL) 
[19,20] and instrumental activities of daily living 
(IADL) [21,22]), number of chronic disease [23,24] 
(including cardiovascular disease, endocrine and meta-
bolic disease, cancer, pulmonary disease, liver disease, 
kidney disease, mental disease and arthritis), number of 
medications, body mass index (BMI, kg/m2), reason and 
duration of hospitalization (days), time between hospital 
admission and oral examination (days), and living envi-
ronment before and after the hospitalization. Antiresorp-
tive therapy was also collected. 
The main outcome of the study was teeth number. Oral 
conditions were collected including the number of re-
maining teeth (ranging from 0 to 32), the number of 
occlusal functional units (OFU, ranging from 0 to 10, 

with one unit considered as a pair of antagonist premo-
lars and molars), the number of decayed, missing, filled 
teeth (DMFT index, based on 28 teeth), the periodontal 
index (CPITN, ranging from 0 to 4), the existence of 
oral contraindication to BP, the presence of removable 
denture worn during meals (ranging from zero to two), 
the number of extracted teeth and the prosthetic oral re-
habilitation managed during the hospitalization. 
3. Data extraction 
Medical records of included patients were screened be-
tween March 1 and March, 30, 2025 and data were ex-
tracted between April 1  and June 30, 2025. After their 
anonymization, data were kept in an Excel file (Micro-
soft®). 
4. Data analysis
Data analysis was performed using the Statistical Pac-
kage for Social Sciences (SPSS software for Windows 
version 11.5, SPSS®, Chicago). A descriptive analysis 
of the data was first carried out (means and standard de-
viation, distribution and frequency of responses). 
Based on age, two categorical variables were defined: 
one for individuals aged 65–84 years, and another for 
those over 85. Two sex group were also defined (i.e. 
men and women). Subjects were then categorized into 
three groups according to their BMI (BMI strictly 
below 22, BMI between 22 and 31, and BMI strictly 
above 31). According to the number of chronic disea-
ses, subjects were discriminated into three groups: no 
disease, at least one disease, and two or more disease 
[25]. Subjects needing help with one or more of the 
ADL or IADL activities were defined as ADL and 
IADL dependent [26]. According to their living en-
vironment before and after the hospitalization, three 
categorical variables were considered: nursing home, 
individual housing, homeless. 
The number of teeth was categorized into three groups: 
equal to or >20 teeth, 10–19 teeth, and <10 teeth [27]. 
Three groups of occlusal status were considered: 0-2 
OFUs, 3-6 OFUs, and more than 7 OFUs [28]. 
The null hypothesis was that the number of teeth of 
patient receiving BP therapy did not change during the 
course of the hospitalization. After verifying that the 
data were normally distributed, the numbers of teeth 
recorded at the oral examination and upon discharge 
from the hospital were submitted to a paired t-test. Fi-
sher LSD significance with one-way ANOVA test and 
Pearson Chi-square were used to compare oral health 
conditions between age groups, sex groups, ADL status, 
IADL status, health conditions, BMI status, reason for 
hospitalization, and living environment before hospita-
lization. A binary logistic regression was performed to 
examine the association between teeth extraction and ca-
tegorical variables. All predictors were entered simulta-
neously using the enter method. Significance levels were 
set at p˂0.05.
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Results
1. Study population
Among the 192 patients attending the consultation du-
ring the study period, 161 fulfilled the inclusion criteria 
and constituted the sample study (n=120 women and 
n=41 men, Table 1). The clinical oral features of the 
study population are detailed in Table 1. The mean age 

  Women (n=120) Men (n=41) P Value*
Mean±SD

Age (years) 86.4±6.9 85.1±6.3 ns
BMI (kg/m2) 23.6±4.9 23.3±3.8 ns
Disease number 2.9±1.5 2.7±1,5 ns
Medication number 8.0±3.7 8.7±3.7 ns
Teeth number 16.0±9.9 16.0±8.6 ns
DMFT score 19.9± 7.2 19.4± 6.6 ns
CPITN score 2.5±0.8 2.5±0.7 ns
OFU number 5.3±3.0 4.5±3.3 ns

Table 1: Mean characteristics of the study sample.

ns: not significant. Note: Statistical significance is set at P < .05.
*Analysis of variance

of the subjects was 86.1±6.7 years (the youngest patient 
was 67 and the oldest 99) with 104 participants aged 
85 years or older. The average BMI was 23.6±4.7 kg/
m2, with 65 subjects having a BMI strictly below 22. 
The BMI status significantly varied according to sex 
(Chi2=6.189, p˂0.05) and age (Chi2=6.186, p˂0.05). 
On average, each patient had 2.9±1.5 disease (ranging 
from 0 to 7 chronic disease, Table 1). The distribution 
of disease did not vary according to sex (Chi2=0.045, 
p=ns) or according to age group (Chi2=0.297, p=ns). 
Cardiovascular disease affected 112 subjects, mental di-
sorders 109 subjects (among them, 66 medical records 
mentioned neurocognitive disorders), metabolic and 
endocrine disorders 72 subjects, arthritis 30 subjects, 
kidney disease 26 subjects, and pulmonary disease 13 
subjects. In addiction sensory disease including ocular 
pathologies affected 28 subjects with cataract affecting 
10 subjects, age-related macular degeneration 6 patients 
and blindness 1 patients. Among the study population, 
159 subjects had medications. On average, subjects took 
8.2 ± 3.7 medications. Among them, 73 subjects were 
taking anticoagulants, 56 subjects benzodiazepines, 52 
subjects antidepressants, 10 subjects hypnotics, 5 sub-
jects anti-psychotics, and 4 subjects benserazide/levo-
dopa. Among the study population, 82 subjects were 
ADL dependent and 112 subjects IADL dependent. 
The distribution of the ADL and IADL dependency did 
not vary according to sex (respectively Chi2=0.134, 
p=ns and Chi2=0.010, p=ns) or according to age group 
(Chi2=1.495, p=ns and Chi2=1.273, p=ns)

The main reason for hospitalization was bone fracture, 
which concerned 116 subjects. Other reasons included 
fall without fracture (12 subjects), altered general con-
ditions (3 subjects) and other pathologies (30 subjects) 
including ulcers and bedsores, osteonecrosis of the head 
of the femur, dissecting hematoma, hallux amputation 
and radiculalgia, pyelonephritis, urinary tract infection, 

intestinal obstruction or recto sigmoiditis, rheumatoid 
arthritis, febrile dyspnea, and cardiac decompensation. 
The average duration of hospital stay was 80±65 days 
(ranging from 10 days to 559 days). Before the hospi-
talization, 150 subjects were living at home, 10 subjects 
lived in a nursing home and one patient was homeless. 
Upon leaving the hospital, 91 subjects went on to live in 
a nursing home, while 60 returned to individual housing. 
Forty-nine subjects who had been living in a single-fa-
mily home prior to hospitalization moved into a nursing 
home upon discharge form hospital. Six subjects died 
during their hospitalization (2 men and 4 women).
2. Antiresorptive therapy for osteoporosis
Among the study sample, 129 subjects were referred 
with mention of a BP prescription. For the remaining 
32 patients, the referral letter did not specify either the 
medication prescribed or the admission procedures.
During the course of the hospitalization, 82 subjects re-
ceived antiresorptive therapy, with up to four different 
types of molecules: BP (zoledronic acid, n=77), para-
thyroid hormone analog (teriparatide, n=2), anti-RANK 
ligand (denosumab, n=2), and cinacalcet hydrochloride 
(mimpara, n=1). Seventy-nine subjects did not receive 
antiresorptive treatment during hospitalization, either 
due to a re-evaluation of the indication for BP, which 
was subsequently withdrawn by the medical team (n = 
41), or because treatment was planned post-discharge 
— although in such cases, it remains uncertain whether 
the therapy was ultimately initiated (n = 38 patients). As 
the number of patients receiving non-BP molecules (e.i. 
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mimpara and teriparatide) was small, we categorized pa-
tients into two groups based on antiresorptive therapy 
for further analyses: those who received BP or denosu-
mab during their hospital stay (n=79), and those who 
received non-BP medications or no therapy at all during 
hospitalization (n=82). 
3. Oral status
The average time between the hospital admission and 
the oral examination was 35±56 days (ranging from 2 
days to 539 days). At the oral examination, the mean±SD 
teeth number was 16.1±9.6. Fifteen subjects were fully 
dentate (28 to 32 teeth). At the time of the consultation, 
there were 41, 49, and 71 patients with strictly fewer 
than 10 teeth, between 10 and 19 teeth, and more than 
20 teeth, respectively (90 patients had fewer than 20 tee-
th) Twenty-three subjects were completely edentulous. 
Among them, 6 subjects had teeth not replaced, 2 sub-
jects had only upper denture, 15 subjects had comple-
te upper and lower dentures. Forty-two subjects were 
partially dentate. Among them, 16 subjects had partial 
dentures. The average DMFT score was 19.7±7.0 (ran-
ging from 2 to 28). DMFT scores varied according to 
age (F(1, 160)=5.9732, p<0.05). The CPITN score was 
mentioned in 118 medical records and had a mean±SD 
estimated to 2.5±0.7 (ranging from 0 to 4). CPITN sco-
res did not vary according to age (F(1, 117)=0.362, 
p=0.548). OFU number was filled in 145 medical re-
cords and had a mean±SD equal to 5.2±3.1 (ranging for 
0 to 10, with 39 subjects having 0-2 OFUs, 40 having 
3-6 OFUs, and 66 having at least 7 OFUs). 
Among the study population, 84 subjects had oral infec-
tion foci. The distribution of oral infection foci signifi-
cantly varied according to age (Chi2=46.8215, p<0.05) 
but did not vary according to sex (Chi2=2.785, p=0.095), 
general conditions (Chi2= 0.669, p=0.715), ADL sta-
tus (Chi2=0.392, p=0.531), IADL status (Chi2=0.432, 
p=0.510), reason for hospitalization (Chi2=2.475, 
p=540), BMI status (Chi2=3.546, p=0.576), and lifestyle 

before hospitalization (Chi2=0.937, p=0.625). Of the 84 
subjects with oral infection foci, 45 had teeth removed 
during their hospitalization, 26 refused teeth removal, 
11 had oral surgery canceled following reassessment 
of anti-resorptive treatment, and 2 were did not attend 
their surgical appointment. Teeth extraction concerned 
18 subjects receiving either zoledronic acid or denosu-
mab. Univariate analysis showed that teeth extraction 
significantly varied with age (Chi2=5.999, p˂0.05)  but 
did not vary according to sex (Chi2=0.838, p=0.360), 
health conditions (Chi2=11.807, p=0.107), ADL sta-
tus (Chi2=0.01, p=0.970), IADL status (Chi2=1.388, 
p=0.238), reason for hospitalization (Chi2=4.347, 
p=0.629), BMI status (Chi2=3.546, p=0.169), lifestyle 
before hospitalization (Chi2=2.861, p=0.239) and an-
tiresorptive therapy (Chi2=2.238, p=0.132). A binary 
logistic regression showed that being aged 85 and abo-
ve was a significant predictor of teeth extraction (p = 
0.023), with an odds ratio of 2.63 (95% CI: 1.14–6.03, 
Table 2). All other categorical variables were not sta-
tistically significant, although a few showed borderline 
trends (i.e., BMI above 31, OR = 0.278, p = 0.083; IADL 
status: OR = 2.882, p = 0.102).
Over the study population, the average number of teeth 
fell from 16.1±9.6 to 15.4±9.7 over the course of the 
hospitalization (student’s t-test, p˂ 0.05, ddl= 160). The 
mean±SD number of removed teeth was 2.6±2.8. The 
number of teeth significantly decreased for subjects who 
benefited from zoledronic acid, and those who had no 
antiresorptive therapy during the hospital stay (Table 3). 
One-way ANOVA showed that the number of extracted 
teeth significantly varied according to reason for hos-
pitalization (F(5, 156)=3.617, p<0.05) but did not vary 
according to age (F(5, 156)=0.312, p=0.577),  sex (F(5, 
156)=0.650, p=0.421), ADL status (F(5, 156)=0.006, 
p=0.938), IADL status (F(5, 156)=0.106, p=0.744), 
general health conditions (F(5, 156)=0.952, p=0.388), 
BMI status (F(5, 156)=0.567, p=0.568), lifestyle befo-

  B SD Chi2 p Exp (B) CI 95%
Age 85 and above 0.969 0.422 5.266 0.022 2.636 1.152 6.031
Women 0.350 0.477 0.539 0.463 1.419 0.558 3.611
BMI below 22 -0.286 0.442 0.419 0.517 0.751 0.316 1.787
BMI above 31 -1.281 0.740 3.000 0.083 0.278 0.065 1.184
ADL dependent -0.517 0.536 0.929 0.335 0.596 0.208 1.706
IADL dependent 1.059 0.647 2.679 0.102 2.882 0.811 10.241
Bone fracture 0.486 0.437 1.238 0.266 1.626 0.691 3.826
Life at home 0.230 0.877 0.068 0.794 1.258 0.225 7.025
BP therapy 0.778 1.313 0.352 0.553 2.178 0.166 28.537
One disease 1.011 1.314 0.592 0.442 2.749 0.209 36.139
At least 2 disease -0.625 0.579 1.162 0.281 0.535 0.172 1.667

Table 2: Logistic regression model for the association between teeth extraction and health variables. (CI = confidence interval; OR = odds ratio).
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re hospitalization (F(5, 156)=0.377, p=0.686), and os-
teoporosis therapy (F(5, 156)=2.173, p=0.142). 
The distribution of the dental status significantly varied 
alongside the hospitalization (Chi2=255.009, p˂0.05). 
Upon discharge of the hospital, 47 and 49 subjects had 
respectively 0-9 teeth and 10-19 teeth (i.e.96 patients 
(59.6%) had strictly less than 20 teeth). The num-
ber of OFU did not vary alongside the hospitalization 
(mean±SD at the time of the oral examination and upon 
discharge from the hospital were respectively 5.1±3.1 
and 5.1±3.1, p=ns, ddl=144). At the time of the dental 
examination, 39 subjects had 0–2 OFUs and 40 had 
3–6 OFUs. Only one subject who benefited from tee-
th removal had partial denture fabrication during their 
hospitalization. Upon discharge from the hospital, 38 
and 44 subjects had 0–2 and 3–6 OFUs, respectively 
(Chi2=252.717, p˂0.05). 

Discussion
Does the number of teeth decrease when BP are pres-
cribed for osteoporosis in hospitalized geriatric patients? 
To address this question, we performed  a retrospective 
analysis of medical data from hospitalized older adults-
referred for oral examination before initiating antire-
sorptive therapy. 
The data collected provided insight into the clinical cha-
racteristics of hospitalized patients who underwent an 
oral examination prior to the initiation of antiresorptive 
therapy at Rothschild Hospital. With an average age of 
about 86, primarily made up of women, suffering from 
an average of 4.6 ± 1.7 disease and consuming daily 
5.3 ± 2.2 drugs, the study population well represented 
French geriatric populations [29, 30]. Notably, half of 
the patients needed assistance with activities of daily 
living, including oral hygiene, while more than 2/3 nee-
ded help with instrumental activities such as organizing 
of regular professional oral follow-up. This finding is all 
the more astonishing given that the majority of inclu-
ded patients lived independently prior to hospitalization 
(only 8% of the study population lived in an institution), 
which illustrates how older people remain at home des-

teeth number before oral 
check-up

teeth number upon discharge 
from hospitalization

p

Follow-up n Mean±SD
zoledronic acid 102 15.2±9.9 14.8±9.9 ˂0.05
denosumab 2 13±18.4 11±15.6 ns 
teriparatide 2 23±5.6 23±5.6 ns
mimpara 1 14 14 ns
BP therapy cancelled 41 16.9±9.2 16.5±9.1 ˂0.05
antiresorptive therapy scheduled after 
hospital discharge

38 16.8±8.5 15.1±9.3 ˂0.05

Table 3: Number of teeth before the oral examination and upon discharge from hospitalization.

pite a decline in their autonomy for daily activities. The 
hospitalization seems in fact to be a breaking point for 
these patients, since 37.1% of those who lived in indivi-
dual housing prior to hospitalization moved to a nursing 
home upon discharge.
As previously observed in hospitalized geriatric popula-
tions [31], the prevalence of malnutrition reached 40% 
within the study sample. In addition, 72% of included 
patients were hospitalized following bone fracture, and 
may thus suffer from restricted mobility. According to 
Fried [32], frailty phenotype includes clinical criteria 
such as weight loss, exhaustion, weakness, slow wal-
king speed, and low physical activity. In geriatric po-
pulations, bone fractures result mostly from bone fra-
gility and are a primary cause of functional disability 
and a systemic decline [33-35]. Patient frailty was not 
documented in the medical records, but based on general 
indicators, it is likely that some patients were frail. BP 
have been the widely used in osteoporosis older patients 
for more than two decades. The prescription of BP is 
actually commonly practiced in the geriatric units of Ro-
thschild Hospital, as 80% of the patients referred for an 
oral check-up were initially identified as  candidates for 
BP therapy. Other antiresorptive therapies are now avai-
lable for osteoporosis conditions for few years including 
denosumab, a monoclonal antibody against RANKL that 
potently inhibits osteoclast development and activity, te-
riparatide and abaloparatide which both target the pa-
rathyroid hormone-1 receptor, and romosozumab which 
is an anti-sclerostin monoclonal antibody that stimulates 
bone formation and inhibits resorption. Teriparatide and 
abaloparatide do not appear to have significant adverse 
effects on bone healing. 
Major risk of BP therapy (and denosumab) is MRONJ. 
Local factors of MRONJ related to BP therapy have 
been identified including invasive oral procedures, pe-
riodontal disease, and poor oral hygiene [36]. In addi-
tion, chronic oral infections (such as failed endodontic 
treatments, untreated apical periodontitis, severe perio-
dontal disease, and pericoronitis) [36] may function as 
independent risk factors of MRONJ, by sustaining a state 
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of ongoing local inflammation and compromising bone 
integrity [37]. In patients receiving oral BP for osteopo-
rosis, the incidence of MRONJ is estimated at less than 
0.1% [38,39]. MRONJ treatment includes non-surgical 
interventions (i.e. administration of topical antimicro-
bial mouth rinses and antibiotics in order to improve the 
stage of disease and healing) and operative surgical ma-
nagement methods (i.e. marginal resection of the bone 
mandible or maxilla) [40], which may result in serious 
functional issues. Maintaining good oral hygiene and 
regular oral follow-up are baseline essential preventive 
measures of MRONJ. Prior to initiating BP therapy, oral 
examinations and treatments are also advised in order to 
eliminate local factors like advanced periodontal disea-
se, deep caries with pulpal involvement, or periapical 
lesions, as well as to lower the risk of invasive procedu-
res like tooth extraction following BP introduction [8,9]. 
For the past ten years, oral check-ups have been a crucial 
component of geriatric care at Rothschild Hospital. The 
service is used in the event of oral emergencies during 
hospitalization, denture incident, or to detect infectious 
outbreaks. The clinical oral examination currently re-
vealed poor oral health indicators including a low avera-
ge number of teeth, and high DMFT and CPITN scores. 
The maintenance of satisfactory oral health by the pa-
tient and/or their caregivers may be compromised by the 
patient’s dependency on instrumental activities of daily 
living. Some patients may also face several obstacles to 
receiving oral professional care, including diminished 
autonomy, social isolation, and physical challenges in 
moving about, which can lead to impaired oral condi-
tions. Maintaining good oral health is moreover challen-
ging for hospitalized patients. During hospitalization, 
between-meal consumption of sweet foods and drinks 
frequently rises, although the frequency of tooth brus-
hing decrease [41]. In addition, we observed that 49% 
of patients had less than 7 OFUs, and may thus suffer 
from oral frailty. Previous research have revealed a sig-
nificant relationship between oral frailty and increased 
risk of malnutrition, physical frailty, sarcopenia, long-
term care needs, and premature mortality [42,43]. The 
consequences of declining oral health are amplified in 
the older population, especially during hospitalization. 
In older hospitalized patients, poor oral health status at 
admission is associated with longer hospital stays and 
significantly increases the risk of mortality [44]. Clinical 
examination finally demonstrated that 52.1% of patients 
exhibited an oral contraindication to BP therapy. This 
rate seems particularly high compared to that previously 
observed by Yamamoto et al., [11] showing that 10.2% 
older hospitalized patients with hip fracture required 
perioperative oral intervention to treat oral hygiene and 
infectious lesions before BP. However, this rate appears 
to be closer to what was observed by Inoue et al., (2023), 
who reported that 86.8% of hospitalized older patients 

with hip fracture could not be prescribed postoperative 
BP at discharge due to oral hygiene problems, lack of re-
gular dental consultations, renal dysfunction, poor cog-
nitive and swallowing functions, and medication side 
effects [45]. Anyway, impaired oral health at admission 
may be a contributing factor to the increased occurrence 
of BP contraindications in this cohort.
Among the study population, 27.9% of patients had tee-
th extracted following the oral examination. While this 
rate may seem low, it is likely due to patients refusing 
surgery during their hospital stay, those being dischar-
ged before the planned procedure, or when the surgery 
was canceled by either the medical team or the patient. 
The analysis indicates that age was a significant factor 
of tooth extraction, with individuals aged 85 and over 
being 2.6 times more likely to have teeth removed than 
their younger counterparts. This finding prompts impor-
tant questions about medical decision-making and the 
care delivered to the oldest patients, who frequently face 
vulnerabilities related to loss of autonomy. Could this 
result stem from an ageist attitude towards the oldest pa-
tients? Or could it simply result from the poor oral health 
status of the patients? This possibility seems likely be-
cause individuals aged 85 and older had a higher DMFT 
index (mean ± SD = 20.7 ± 6.6) than those aged 65 to 84 
(mean ± SD = 17.9 ± 7.4). 
Statistical analyses also revealed that the teeth number 
of the sample study fell from 16.1±9.6 to 15.4±9.7 over 
the course of the hospitalization, which suggests that an-
tiresorptive therapy prescription may negatively impact 
the dental status of geriatric inpatients. One could argue 
that that this reduction holds limited clinical relevance, 
given that the average loss was estimated at less than one 
tooth. However, the routine extraction of teeth following 
dental consultations affects patients with pre-existing 
poor dental status (i.e., teeth number lower than 20), and 
compromised occlusal status (i.e., OFU number lower 
than 2) which further reduces their masticatory capacity 
[46]. It is acknowledged that the risk of malnutrition is 
higher in older adults who lack functional dentition [47]. 
Given the high proportion of malnourished patients in 
the study, it can be inferred that the deterioration of mas-
ticatory function in patients with poorly or non-functio-
nal dentition could further exacerbate their clinical con-
dition. As expected, patients who initiated BP therapy 
during their hospitalization demonstrated a significant 
decrease in teeth number. However, statistical analy-
ses did not reveal that BP prescription was a significant 
factor of teeth extraction among the sample study. What 
surprised the team was that  patients who did not recei-
ve any  resorptive treatment during their hospitalization 
also exhibited a decline in their dental status.  This means 
that these patients benefited from tooth extraction during 
their hospitalization but are unlikely to benefit from BP 
therapy after discharge. This raises questions about the 
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intra-hospital care pathway and communication between 
healthcare professionals regarding molecules and treat-
ment schedules.
Illness, injury, and surgical interventions (including 
tooth extraction) can be significant sources of stress for 
older people [48]. Physical resilience (i.e., ability to wi-
thstand clinical stressors and quickly recover upon a ba-
seline functional level) is closely related to intrinsic ca-
pacity (i.e., physical and mental conditions) [49]. When 
ageing, intrinsic capacity decreases while frailty increa-
ses [50]. Tooth extraction may adversely impact both the 
physical and mental health of older adults, with poten-
tially more pronounced effects in individuals exhibiting 
reduced physiological resilience. Given the average len-
gth of hospitalization, estimated to exceed two months, 
the clinical impact of teeth removal could be even more 
detrimental for patients. One patient only had prosthe-
tic care during their hospitalization. For other patients, 
teeth removed were not systematically replaced during 
the weeks following the oral surgery. Teeth loss may be 
responsible of a change in eating habits, such as avoi-
ding specific foods like meat, fruits or vegetables. It is 
necessary to reconsider the oral healthcare pathway for 
patients admitted in this situation, considering the dura-
tion of hospitalization and the patient’s post-discharge 
prospects. To provide a cohesive care pathway, schedu-
ling oral rehabilitation and surgery in collaboration with 
the geriatric team and caregivers is a must for care. Ethi-
cal considerations may also be raised about patients su-
ffering from neurocognitive disorders. Sixty-six medical 
records presently mentioned cognitive decline without 
indicating the level of memory impairment and the onset 
of behavioral disorders. For these patients, the number 
of teeth fell from 16.1±9.5 to 15.6±9.6 (p˂0.05, t-test). 
The clinical management of patients suffering from neu-
rocognitive decline is often complex, due to their legal 
status (legal protection proceedings in progress or effec-
tive), the difficulty in obtaining consent for treatment, 
a lack of compliance or even opposition to treatment. 
We may thus presume that prosthetic rehabilitation will 
never be proposed to these patients. For these patients, it 
seems essential to consider the benefits and consequen-
ces of oral care, in collaboration with the geriatric team, 
with the goal of buccal comfort and care security.
Several aspects of the research constitute limitations in 
the interpretation of the results. Based on the retrospec-
tive analysis of medical records, the data collection may 
suffer from the lack of information and the absence of 
clinical follow up of patients. The majority of patients 
did not receive follow-up care from the dental depart-
ment after being discharged from the hospital. For the 
other, only one medical record presently mentioned the 
occurrence of MRONJ between the discharge from hos-
pital (2021-2022) and the data collection (2025). Fur-
thermore, the results’ generalizability may be limited by 

selection bias introduced by the single-center retrospec-
tive methodology. The second bias can arise from the 
manner that physicians who are in charge of hospitali-
zation prescribed medications for osteoporosis and ad-
justed the prescription during the hospital stay. Lastly, 
the medical records of 38 patients did not mention any 
antiresorptive therapy following the dental examination. 
It is unclear whether these patients received treatment 
or discontinued it after they were released from the hos-
pital.

Conclusions
Clinical examination revealed poor oral health prior to 
antiresorptive therapy, and identified oral infection foci 
in 52.1% of hospitalized geriatric patients. Although 
only 27.9% of patients benefited from teeth extraction 
during their hospitalization, the number of teeth was 
significantly reduced during the course of the hospitali-
zation.  Almost no patients received oral prosthetic reha-
bilitation during their hospitalization. Beyond national 
and international recommendations on BP therapy for 
osteoporosis, tooth loss during hospitalization can have 
dramatic consequences on the health of frail older pa-
tients. 
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