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Introduction

Patients undergoing chronic oral anticoagulant therapy are 
prone to bleeding complications after surgeries, including 
dental extractions.[1] There has been a considerable increase in 
the number of patients requiring dental extraction,[2] which is 
an acute intervention that may produce immediate or mediate 
bleeding complications.[3] Conventionally, treatment protocol 
included discontinuation of the oral anticoagulant drug some 
days before surgery, bridging it with heparin,[4,5] but the current 
recommendation is to maintain the anticoagulation therapy 
and improve the haemostatic process using local haemostatic 
agents.[4,6,7]

Bismuth subgallate is a haemostatic agent that does not 
interfere with the wound‑healing process[8,9] or post‑extraction 
bone healing,[10] whose effectiveness is similar to fibrin tissue 
adhesive.[11] However, the importance of the international 
normalized ratio (INR) in the prediction of bleeding episodes 
after dental extraction with bismuth subgallate is unknown.

The aim of the present study was to evaluate bleeding events 
in relation to the INR values in patients under chronic 
anticoagulant therapy after dental extractions in which a 
bismuth subgallate haemostatic agent was used.

Patients and Methods

This study included dental extractions in patients under 
chronic oral Vitamin K antagonist anticoagulant therapy who 
visited the Oral and Maxillofacial Department at the School 
of Dentistry of the University of Buenos Aires from July 2014 
to December 2019. The study design was approved by the 
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Ethics Committee of the University of Buenos Aires (Research 
Ethics Committee No. 006 CD48607), following the ethical 
guidelines of the Declaration of Helsinki. Written informed 
consent was obtained before surgeries.

The inclusion criteria for this study were age  >18  years, 
patients under chronic oral Vitamin K antagonist treatment, 
simple dental extractions and signature in an informed 
consent form. The exclusion criteria were medical conditions 
contraindicating surgery  (such as uncontrolled systemic 
diseases), patients under chronic new oral anticoagulant 
drugs (such as rivaroxaban, apixaban or edoxaban), patients 
unable to receive any standard medications, third molar 
surgeries and patients with hepatic disease or taking drugs 
able to affect hepatic functions.

Each patient’s clinical, radiographic and systemic coagulant 
situation was evaluated. Tooth decay or periodontal disease 
were the main aetiologies for extractions. None of the patients 
interrupted their systemic anticoagulant therapy. INR values 
at the time of surgery were recorded. Prophylactic antibiotic 
treatment was only applied to patients at risk of bacterial 
endocarditis according to the standardised guidelines of the 
American Heart Association.[12] Patients were allocated to 
one of four groups according to INR values: G1 = INR <2.0, 
G2 = INR ≥2.0‑2.99, G3 = INR ≥3.0‑3.5 and G4 = INR >3.5.

Teeth were extracted by a single professional, specialised in 
treating patients with bleeding disorders. Surgeries consisted 
of applying local anaesthesia  (4% articaine chlorhydrate 
and 1:100,000 adrenaline, Laboratorio Bernabo, Argentina), 
intracrevicular incision, minimal dissection of the gingiva, no 
ostectomy or flap raising, using elevator and forceps. After 
extraction and wound toilette, the local haemostatic plug was 
placed in the socket, and the wound was sutured. Bismuth 
subgallate powder was mixed with saline in a ratio of 0.5 g 
powder for every 0.3 ml of liquid, preparing enough paste to 
fill the socket completely [Figure 1]. All patients received the 
same post‑operative indications, which included a cold soft 
diet for 48 h, intermittent application of cold on facial skin and 
non‑steroid anti‑inflammatory drugs (paracetamol). Patients were 
instructed to contact the service immediately if a haemorrhagic 
episode occurred. Patients were initially checked at 30 min after 
surgery to evaluate bleeding episodes, and a compressive pack 
was applied for four hours. A different professional evaluated 
patients on the second and seventh days after the extraction. 
If a bleeding episode occurred, it was controlled by the wound 
curettage, replacement of bismuth subgallate, suture of the wound 
and a compressive gauze pack for four hours.

A previously established standard protocol was used to compile 
the following data: age, gender, reason for anticoagulant 
therapy, INR, immediate bleeding and mediate bleeding. 
None of the patients dropped out. Statistical analysis 
included descriptive statistics of numerical variables, 
including arithmetic mean, standard deviation, minimum and 
maximum (range). INR values were compared between groups 
with Kruskal–Wallis test. The association between categorical 

variables was examined using Pearson’s Chi‑square. Statistical 
analysis was performed with the SPSS software. The level of 
significance was set at 0.05. The sample size was estimated 
with the data analysis of the first 60 patients.

Results

A total of 854 dental extractions were performed on 694 
anticoagulated patients  (310  males and 384  females) aged 
25–89  years  (mean 60  years). The most frequent reasons 
for patients being under anticoagulant therapy were valve 
replacement and thrombosis [Table 1]. None of the patients 
presented a bleeding event during the immediate post‑operatory 
time, but 11  patients  (1.58%) presented mediate bleeding 
(first to third day post‑operative) [Table 2].

Among patients in G1 with INR  <2.0  (mean value 1.82), 
156 dental extractions were performed on 116 patients. Two 
patients (1.72%) presented mediate bleeding. A 42‑year‑old 
female with INR  =  1.64, on anticoagulation for venous 
thrombosis, who underwent one dental extraction, had a 
bleeding episode 24 h after surgery. A 64‑year‑old male with 
INR  =  1.87, on anticoagulation following an aortic valve 
replacement, who underwent two dental extractions, had 
bleeding episodes 48 h after surgery.

Among patients in G2 with INR ≥2.0‑2.99 (mean value 2.63), 
480 dental extractions were performed on 395 patients. Six of 
them (1.52%) (mean value 2.74) had bleeding events during 
the post‑operative period. Two of them were on anticoagulation 
for mitral stenosis and thrombophlebitis  (females aged 67 
and 70 years), underwent multiple dental extractions and had 
bleeding events 24 h after surgery. Three patients (males aged 
53, 64 and 68 years) suffering from dilated myocardiopathy, 
venous thrombosis and auricular fibrillation, underwent a single 
dental extraction and had a bleeding event 48 h after surgery. 
One patient (63‑year‑old female) was on anticoagulation for 

Figure 1: Bismuth subgallate haemostatic agent. (a) powder, (b) powder 
mixed with saline, (c) bismuth subgallate paste ready to use, (d) lateral 
upper incisor before extraction, (e) haemostatic agent inside extraction 
socket and (f) sutured wound
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venous thrombosis, underwent two dental extractions and had 
a bleeding event 72 h after surgery.

Among patients in G3 with INR ≥3.0‑3.5 (mean value 3.17), 
132 dental extractions were performed on 104 patients. Two 
patients  (1.92%)  (INR 3.04 and 3.2) suffered post‑operative 
bleeding. One was on anticoagulation for auricular 
fibrillation (61‑year‑old female) and the other was for aortic and 
mitral valve replacement (65‑year‑old female). Dental extractions 
were performed and bleeding events occurred 24 h after surgery.

Among patients in G4 with INR >3.5 (mean value 3.79), 86 
dental extractions were performed on 79 patients. Only one 
of them (1.27%) (INR = 4.2) suffered post‑operative bleeding 
72 h after surgery. This patient (59‑year‑old female) was on 
anticoagulant therapy for venous thrombosis.

The incidence of post‑operative bleeding did not differ 
significantly among the study groups  (P  >  0.05). The INR 
values of 11 patients that presented post‑operative bleeding did 
not differ significantly from those of the 683 patients without 
post‑operative bleeding (P > 0.05).

None of the 11 patients with post‑operative bleeding required 
Vitamin K treatment, transfusions or hospitalisation. No 
thromboembolic episode or infectious endocarditis was 
recorded in the four study groups.

Discussion

The traditional practice of replacing oral anticoagulant drugs 
with heparin considerably increases the costs of oral surgery 

due to its high price and the need for hospitalisation.[5] Recent 
studies recommend not interrupting oral anticoagulant therapy, 
but applying haemostatic agents when simple dental extractions 
are performed.[4,6,7,11,13,14] One study found that the frequency 
of embolism was three times higher than post‑surgical 
haemorrhages in patients whose anticoagulant therapy was 
interrupted.[15] Moreover, a dental bleeding complication is 
treated by means of a simple and effective procedure and is 
preferable to a cardiovascular episode.[16]

The role of local haemostatic agents has recently received 
increased attention. Several highly effective local haemostatics 
have been reported. The best‑known are fibrin tissue glue,[17] 
microfibrillar collagen,[11] tranexamic acid,[18] oxidised 
cellulose,[19] fibrin gelatine sponge[20] and bismuth subgallate.[11] 
In the present study, bismuth subgallate was used as a local 
haemostatic placed within the socket. This drug has haemostatic 
properties, acting on coagulation factor XII (Hageman factor), 
thus leading to the activation of the coagulation cascade 
and improving the early formation of the fibrin clot. It is 
a light astringent, precipitating vascular proteins that may 
obliterate the small capillary vessels.[21] Previous studies in 
rats showed that bismuth subgallate does not interfere with the 
wound‑healing process[8,9] or post‑extraction bone healing.[10] 
Optimal results were obtained when bismuth subgallate was 
applied as a haemostatic agent for simple dental extractions 
in patients.[11] Its low cost is an additional advantage, which 
helps to reduce the cost of the surgical procedure.

INR values before a surgical intervention are important for 
predicting a patient’s haemostasis, and useful to check whether 
the values are in the patient’s therapeutic range.[22] A study 
on 122 patients undergoing oral surgeries found that 69 were 
within this range, but 13 were over and 40 patients were below 
their range.[23] Some studies reported a correlation between a 
higher INR level and increased post‑operative haemorrhage 
when dental extractions were performed without haemostatic 
agents.[24,25] Al‑Mubarak et al. found that bleeding frequency 
at day 1 postoperatively was significantly less in patients 
with INR 1‑2  (13.6%) or >2‑3  (19.8%) than in patients with 
INR >3 (54.21%); although not applying haemostatic agents may 
be the reason for high percentages of post‑operative bleeding.[24] 
Hasegawa et al. performed 732 extractions without haemostatic 
agents and observed a high percentage  (25.7%) of bleeding 
events. They reported INR value to be a significant predictor 
of post‑operative haemorrhage, as the average INR value in 
patients with and without post‑operative haemorrhage was 
2.1 ± 0.7 and 1.9 ± 0.5, respectively.[25] Other studies reported 
that no significant association existed between the INR value 
and post‑operative bleeding. Blinder et al. observed that 12% of 
patients had bleeding complications after 543 dental extractions 
with the application of gelatine sponges and sutures, but did 
not observe any statistically significant correlation between 
the frequency of post‑operative bleeding and the INR value.[20] 
Bodner et al. observed only three cases of bleeding after dental 
extractions with the application of fibrin sealant in 69 patients, 
also with no correlation with INR values.[26] In a clinical study 

Table 1: Anticoagulant therapy indications

Table 2: Mediate post‑operative bleeding complications in 
patients in all four groups. P >0.05

GROUP n Bleeding Events  
(patients)

Bleeding Events 
(percentage)

I 116 2 1.72%
II 395 6 1.52%
III 104 2 1.92%
IV 79 1 1.27%
Total 694 11 1.58%
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of dental extractions applying oxidised cellulose and sutures 
comprising 270 patients, Morimoto et al. found that the incidence 
of post‑operative haemorrhage was 3.6% and was unrelated 
to INR values.[19] Our research is the first in the literature to 
study the association between bleeding events and the degree 
of anticoagulation when bismuth subgallate is applied as a 
haemostatic agent. Only 1.58% of patients in this study presented 
bleeding complications after dental extractions applying bismuth 
subgallate and sutures, with no association with INR values. This 
finding supports the idea that the degree of anticoagulation (INR 
value) is not a key factor for predictions of bleeding complications 
after simple dental extractions when haemostatic agents are 
applied. Factors such as the previous infection at the site of 
extraction,[27] excessive surgical trauma, drug interactions,[28] 
periodontal disease[14] and multiple extractions,[29,30] account for 
most cases of post‑operative bleeding. Possibly, an adequate 
control of the above factors should be considered to decrease 
in the incidence of post‑operative bleeding in patients under 
chronic anticoagulation therapy. Although the use of bismuth 
subgallate as a topical haemostatic agent was extensively reported 
in adenotonsillectomy, few trials were performed in dentistry. 
Optimal results were observed for dental extractions,[11] and 
soft‑tissue grafts surgeries.[31] This local haemostatic agent was 
found to decrease bleeding time, when compared to moistened 
gauze pressure, for palatal wounds when performing free 
soft‑tissue grafts.[31] Other dental procedures may benefit from 
the features of this haemostatic agent.

Conclusion

No association between bleeding complication and INR values 
was observed when simple dental extractions were performed 
applying bismuth subgallate as a haemostatic agent.
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