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ABSTRACT 

Objective: To determine the effect of bilateral oophorectomy on the periodontal status of otherwise healthy women when 
compared with normal controls. 
Study Design: Mixed-method study. 
Place and Duration of Study: Riphah International University, Islamabad, from Apr to Sep 2016. 
Methodology: A total of 24 women with and without oophorectomy procedures were recruited. Twelve women who has 
undergone radical hysterectomies at least 6 months prior to the evaluation were recruited for this investigation. These women 
underwent a comprehensive oral examination with detailed documentation of their periodontal status following a thorough 
medical/dental history. An age- and sex-matched control population underwent a similar examination. 
Results: Statistically significant results were noted for probing, color, consistency, texture and contour of gingiva with the      
p-value of 0.007, 0.001, 0.002, 0.005 and 0.037 when the results were compared with the control population. 
Conclusion: Bilateral oophorectomy does not compromise the periodontal health of otherwise healthy women. 
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INTRODUCTION 

Hysterectomy is a gynecological surgical proce-
dure that requires removal of the uterus, occasionally 
ovaries, and other associated organs. Over 78% of the 
hysterectomy procedures in women over the age of 45 
are accompanied by bilateral ovariectomy/oophorec-
tomy. Indications for this procedure includebenign tu-
mors, ovarian cancer, severe endometriosis, bilateral 
tubo-ovarian abscess, familial breast-ovarian cancer sy-
ndrome and severe premenstrual syndrome1. It is esti-
mated that one in three women in the United States, 
and one in five women in the United Kingdom under-
go this procedure before reaching 60 years of age2. A 
Indian study has reported a prevalence of 6% in wo-
men3. Another study conducted in Gujrat, India docu-
mented a higher incidence of hysterectomies that is 
20.7/1000 women- year at a mean age of 36 years4. Al-
though baseline statistics from Pakistan are not avail-
able, hysterectomy coupled with oophorectomyis one 
of the most frequently performed surgical procedure  
in women, due to complaints of menorrhagia and 
fibroids5. 

Bilateral oophorectomy results in low estrogen 
levels in the body. This causes temperature intolerance, 
depressive illnesses, increased susceptibility to urinary 
tract infections and weight gain. Long term deficiency 

of estrogen predisposes women to cardio-vascular 
diseases, and Alzheimer disease6. Estrogen plays a fun-
damental role in skeletal growth and bone homeosta-
sis, thus predisposing women undergoing this proce-
dure to osteoporosis7. 

The symptoms associated with oophorectomy 
and menopause should be similar as both result in 
estrogen deficiency. It is also known that menopause-
associated estrogen deficiency can result in burning 
mouth syndrome, xerostomia, taste alterations, muco-
sal changes, periodontitis, decreased bone mineral 
content of alveolar bone, and neurological disorders8. 
In addition, desquamative gingivitis can be caused     
by endocrinal imbalance, menopause, hysterectomy or 
ovariectomy9. While limited information is available 
about the dental implications of oophorectomy, we do 
know that post-menopausal women are 4 times more 
likely to develop osteoporosis leading to systemic and 
local bone loss than men10. Estrogen levels are in a 
tight balance; higher levels can cause gingivitis while 
low levels potentiate alveolar bone loss leading to peri-
odontitis7. Hormone replacement therapy helps in pre-
serving the oral health in estrogen deficient patients11. 

This creates a need for dentists to be aware of the 
dental implications of estrogen deficiency in females. 
Since little is known about the estrogen-deficient state 
as a result of bilateral oophorectomy, this study was 
planned to evaluate the effects of this procedure on the 
periodontal health of otherwise healthy women. 
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METHODOLOGY 

A mixed-method study was designed to study the 
effects of bilateral oophorectomy on oral health. This 
study was approved by the Ethical Review Board at 
Riphah International University (ref. no. IIDC/IRC/ 
2019/10/003), prior to data collection from April to 
September 2016. Since no figures were available from 
Pakistan, we took the maximum prevalence of hyster-
ectomy from an Indian study; 6%3. This was coupled 
with a confidence interval of 95% and a margin error   
of 5% rendering a sample size of 45. We set our bench-
mark for the pilot investigation for 15. However, it was 
difficult finding participants that satisfied our inclu-
sion criteria so were forced to settle for 12.  

Twelve consenting females were enrolled in the 
study group through a convenience sampling techni-
que. Inclusion criteria included pre-menopausal wo-
men who had undergone oophorectomy procedures 
between the range of 6 months to 10 years. Mainte-
nance of good oral hygiene through regular brushing, 
flossing and routine dental visits was also required. 
Patients over the age of 45, women taking hormone 
replacement therapy and poor oral hygiene status were 
excluded from the sample. All patients with significant 
medical histories were also excluded to minimize con-
founding factors. The control population consisted of 
age and sex-matched females who had not undergone 
oophorectomies. 

Medical and dental history was taken from the 
sample population. Oral hygiene habits were inquired 
and preliminary oral hygiene status was assessed. 
Current oral symptoms, if any, color, consistency, tex-
ture and contour of gingiva, plaque index, bleeding on 
probing, pocket depth (CPITN), calculus (OHI-S), pre-
sence or absence of plaque retentive factors, gingival 
recession, furcation involvement, tooth mobility, clini-
cally visible bone loss and xerostomia were recorded 
during the clinical oral examination. For detail scoring 
/coding of indices as shown in table-I. For evaluation 
of clinical bone loss, measurements were taken from 
cemento-enamel junction to alveolar bone crest. 

Data was tabulated and analyzed using SPSS-22. 
The p-value  0.05 was considered significant at 95% 
confidence interval. Descriptive analysis was done and 
Fisher’s exact test was applied for all the parameters 
under study for comparison between the two groups. 

RESULTS 

This pilot studyincluded a total of 24 females  
with the mean age of 38.6 ± 3.4 year. Twelve (50%) 
women had undergone bilateral at least 6 prior to    

this visit. Twelve (50%) healthy women were taken as 
healthy controls. Following the coding used as per pro-
forma, the only parameters that showed statistically 
significant difference between study group and control 
group were bleeding on probing, color, consistency, 
texture and contour of gingiva with the p-value of 
0.007, 0.001, 0.002, 0.005 and 0.037 respectively (table). 

DISCUSSION 

To the best of our knowledge, human studies on 
the effects of surgically induced estrogen deficiency,   
or oophorectomy on oral health are deficient in the 
literature. However, a few animal studies show an ass-
ociation between the estrogen deficiency and peri-
odontal health. Most of these studies include experi-
mentation on rats, as the structure of periodontal tiss-
ues of rats and humans are similar. The experimentally 
induced skeletal changes as a result of oophorectomy 
in rats are similar to those seen in post-menopausal 
women12. 

Amadei et al, documented that experimentally 
induced periodontitis is observed in ovariectimized 
(OVX) rats after 90 days indicating that long-term est-
rogen deficiency results in the ligature induced alve-
olar bone loss13. Our results however do not support 
this notion. We were unable to identify statistically 
significant differences in terms of periodontal health 
and clinical bone loss. Only non-specific parameters 
like bleeding on probing, color, consistency, texture 
and contour of gingiva showed statistically significant 
difference between our sample and control groups. 
Since these parameters do not support a definitive dia-
gnosis of periodontal disease, they are only considered 
as oral alterations of estrogen deficiency. Therefore 
making a strong association between oophorectomy 
and oral health status was difficult to determine. 

In accordance with our results, a study conducted 
by Anbinder et al, in 2006 performed radiographic and 
macroscopic analysis in OVX rats. This study did not 
find a correlation of estrogen deficiency and periodon-
tal health status14. Our results werealso consistent with 
a study done by Marques et al. They conducted a his-
tometric evaluation of the furcation region in lower 
molars andfound no significant bone loss. Similarly, 
Orrico et al, showed no difference between OVX rats 
and control group in periodontal bone loss based on 
radiographic and densitometric analysis15,16. 

In contrast to our results, arat experimentation 
conducted by Xin-Chen et al. Demonstrated that ooph-
orectomy resulted in the deterioration of the alveolar 
bone microarchitecture, alveolar crest height reduction, 
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decline in the bone formation rate and increased oste-
oclast activity17. Similarly, Duarte et al, reported a 
higher inter-radicular bone loss in OVX rats. They also 
found that estrogen replacement or calcitonin therapy 
cannot protect against this bone loss18. A three dimen-
sional micro-computed tomographic analysis revealed 
a combination of experimental periodontitis and oop-
horectomy induced systemic bone loss particularly in 

mandible and femoral region19. These results were ver-
ified by Dai et al, and Liu et al, studies20,21. In another 
OVX rat study, Romualdo et al, demonstrated the ele-
vation of interleukin 1 beta, tumor necrosis factor al-
pha, interleukin 6, MMP-8, and MMP-13 in apical peri-
odontitis. They concluding that hypoestrogenic state 
exacerbates inflammation and degradation of extra-
cellular matrix components leading to development       

Table: Different parameters under study. 

Variables (Code) Case, n (%) Controls, n (%) p-value 

Cpitn  

No pocket (0) 3 (25.0) 7 (58.3) 

0.105 
No pocket <3mm (1) 5 (41.7) 5 (41.7) 

Pocket 4-5mm (2) 4 (33.3) - 

Pocket >6mm (3) - - 

Plaque Index 

No calculus (0) 2 (16.7) 3 (25.0) 

0.397 
Supra2 not more than 1/3rd tooth surface0 (1) 5 (41.7) 8 (66.7) 

 Supra 01/3rd to 2/3rd or isolated flecks of sub. (2)  4 (33.3) 1 (8.3) 

Supra on entire tooth or heavy band of sub. (3) 1 (8.3) - 

Gingival Recession 

No extension to MG junction (0)  7 (58.3) 10 (83.3) 

0.461 
Extension to or beyond MG junction (1) 3 (25.0) 2 (16.7) 

Bone or soft tissue loss present, partial root coverage (2) 2 (16.7) - 

With gross flattening, no root coverage (3) - - 

Furcation Involvement 

no clinical furcation (0)  8 (66.7) 11 (91.7) 

0.317 
Bone loss up to 1/3rd width (1)  4 (33.3) 1 (8.3) 

Bone loss up to 2/3rd width (2) - - 

Through and through defect (3) - - 

Mobility  

Normal <1mm (0)  10 (83.3) 11 (91.7) 

1.000 
Up to 1mm horizontal (1)  2 (16.7) 1 (8.3) 

Greater than 1mm horizontal (2) - - 

greater than 2mm horizontal or vertical (3) - - 

Bleeding on Probing  

No bleeding (0) 10 (83.3) 6 (50.0) 

0.007 

Tenous red line along gingival sulcus (1)  - 6 (50.0) 

Profuse bleeding (2)  - - 

Delayed Bleeding (30-60sec) (3)  2 (16.7) - 

Spontaneous bleeding (w/o probing) (4) - - 

Xerostomia 
Absent  4 (33.3) 6 (50.0) 

0.680 
Present 8 (66.7) 6 (50.0) 

Burning Mouth 
Syndrome 

Absent 10 (83.3) 12 (100.0) 
0.478 

Present  2 (16.7) - 

Clinical Bone Loss 
 

Absent 10 (83.3) 12 (100.0)  
0.478 

Present 2 (16.7) - 

Color of Gingiva 

Normal color 2 (16.7)  12 (100.0) 

0.001 Inflamed red 10 (83.3) - 

Pale gingiva - - 

Consistency of Gingiva Normal firm and resilient 6 (50.0) 7 (58.3) 

0.002  Edematous  - 5 (41.7) 

 Fibrotic 6 (50.0) - 

Texture of gingiva 

Stippled attached gingiva & interdental papilla  - 7 (58.3) 

0.005 

Loss of stippling:  12 (100.0) 5 (41.7) 

Peeling of surface (desquamative)  - - 

Leathery (hyperkeratotic)  - - 

Nodular (drug induced enlargement)  - - 

Contour of gingiva 

Normal scalloped  7 (58.3) 12 (100.0) 

0.037 
Gingival enlargement  - - 

McCall’s Festoon (recession)  5 (41.7) - 

Stillman’s cleft (puffy swollen)  - - 
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of apical periodontitis22. A study done by Andriy and 
Inna in 2019 also showed progression of inflammatory 
and destructive process in the periodontium worsens 
within 3-5 years after total ovariectomy23. A review 
determined that estrogen effects the normal bone mass 
and density. It also found that estrogen levels lead to 
loss of keratin, thinning of gingival tissues, redness, 
soreness and decreased salivary gland function24. Limi-
ted work is done on this topic warrants further rese-
arch to facilitate such women in their dental problems. 

The limitations of our study include asmall sam-
ple size, lack of radiographs for evaluation of bone loss 
and no follow ups. Future recommendations include a 
larger sample size accompanied by radiographic analy-
sis to assess changes in bone. Longitudinal studies      
on human subjects rather than experimental rat models 
can allow us to compare periodontal health of women 
before and after the oophorectomy procedure. This can 
help us ascertain the effect of the procedure better.       
If we find that such a correlation does exist, patients   
who have undergone oophorectomy should be advised 
to maintain good oral hygiene and referred to endo-
crinologist for hormone replacement therapy (HRT) to 
maintain their estrogen levels in blood. Regular visits 
to dentist should also be observed. 

CONCLUSION 

There was no statistically significant difference 
between medically OVX human subjects and control 
group regarding oral health status. Hence this study 
concluded that medically OVX human subjects do not 
show signs of periodontitis or alveolar bone loss after 6 
months of the procedure. 
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