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ABSTRACT

Dental hemorrhagic complications, including postop-
erative bleeding and traumatic hemorrhage as emer-
gency cases, often occur in patients undergoing oral
anticoagulant therapy such as warfarin therapy. Re-
cent research recommends that warfarin dosage
should be assessed every 12 weeks. Therefore, most
physicians generally accept international normalized
ratio (INR) monitoring at longer intervals. However,
cases are encountered in which the INR prolongation
is observed despite of invariable dosage of warfarin.
In this report, we present 2 cases of patients with
dental hemorrhagic complications undergoing oral
anticoagulant therapy who exhibited excessive INR
prolongation. These patients exhibited decreased ap-
petite and hypoalbuminemia. We speculate that long-
term appetite loss resulted in the increase in the se-
rum concentration of free warfarin and vitamin K
deficiency. Our study indicates that we should notice
malnourishment when we treat patients who have
undergone warfarin therapy with dental surgical
procedures. It is recommended that measurement of
INR just before a dental surgical treatment.
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1. INTRODUCTION

Dental hemorrhagic complications, including postopera-
tive bleeding and traumatic hemorrhage as emergency
cases, often occur in patients undergoing oral anticoagu-
lant therapy. Warfarin deters clot formation by inhibiting
vitamin K-dependent synthesis of clotting factors and is
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commonly used in anticoagulant therapy to prevent
thromboembolism such as venous thromboembolism and
ischemic stroke in patients with atrial fibrillation (AF)
[1,2]. Warfarin acts by inhibiting the synthesis of vitamin
K-dependent clotting factors, which include Factors 11,
VII, I1X, and X, and the anticoagulant proteins C and S.
Warfarin is thought to interfere with clotting factor syn-
thesis by inhibition of the C1 subunit of vitamin K epox-
ide reductase enzyme complex, thereby reducing the
regeneration of vitamin K1 epoxide. Therapeutic levels
of warfarin are measured using the international normal-
ized ratio (INR). To check INR prolongation is useful for
the diagnosis of oral anticoagulant therapy. American
Heart Association/American College of Cardiology and
European Society of Cardiology recommend an INR
range of 2.0 - 3.0 to prevent thromboembolism in pa-
tients with AF [3]. However, the Japanese guidelines
recommend that target INR levels for patients with non-
valvular AF range from 1.6 - 2.6 [4]. Because approxi-
mately 1% patients for whom the warfarin therapy was
withdrawn for dental surgical treatment or endoscopy
experienced severe thrombosis, became disabled, or died
[5,6], continuous administration of a maintenance dose
of warfarin is recommended during dental surgical treat-
ment [7-9].

Although the American College of Chest Physician
guidelines recommend that INR monitoring should be
performed at a maximum interval of 4 weeks [10], recent
research recommends that warfarin dosage should be
assessed every 12 weeks. Therefore, most physicians
generally accept INR monitoring at longer intervals.
However, cases are encountered in which the INR pro-
longation is observed despite of invariable dosage of
warfarin. Here, we present 2 cases of patients with dental
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hemorrhagic complications undergoing oral anticoagu-
lant therapy who exhibited excessive INR prolongation
associated with hypoalbuminemia and vitamin K defi-
ciency.

2. CASE REPORTS

The 2 cases reported in this study are of patients who
were diagnosed between 2007 and 2011 at the Depart-
ment of Oral and Maxillofacial Surgery, Saitama Medical
University Hospital.

2.1. Case 1

An 83-year-old female patient with hemorrhage after
teeth-extraction (teeth 35, 36, and 37) was transported to
our hospital by an ambulance in 2011 (Table 1). Four
days before the transfer to the hospital, her teeth were
extracted a primary visiting dentist at her residence. Both
250 mg cefaclor (Kefral®) 3 times daily were prescribed
for 2 days and 400 mg acetaminophen (Calonal®) at 1
time were prescribed. She took cefaclor for 2 days and
acetaminophen twice. Persistent minor hemorrhage oc-
curred after tooth extraction, and the dentist advised her
and her family to compress the wound surface with a
surgical gauze. Her medical history revealed paradoxical
cerebral embolism, which may have been caused by pat-
ent foramen ovale, as diagnosed at our hospital in 2006
that was subsequently followed up by a primary care
physician. For the last month, she experienced a de-
creased appetite because of dental trouble, and ate only 1
meal per day. She was treated with the following medi-
cation for each disease: 2.5 mg warfarin potassium (War-
farin®) per day for cerebral embolism, 25 mg fluvoxam-
ine (Luvox®) and 400 mg sodium valproate (Depakene®)
per day for a major depressive disorder, and 20 mg fu-

Table 1. Background of the 2 patients.

Case 1 Case 1
83/female 82/female

Age/sex

Cardiogenic embolism,

Past history or Paradoxical cerebral diabetes mellitus,

underlying embolism, hypertension,
diseases major depressive disorder breast cancer,
hyponatremia
1) Alveolar bone fracture
. . of the mandibular bilateral
Diagnosis Secondary hemorrhage

central incisor
2) Gingival laceration

Tooth extraction by visiting

Present history Injury in the house

dentist
Dosage of
warfarin 2.5mg 3.0mg
Range of INR
value before 1.8-2.0 16-20
the event

INR monitoring Every 2 months Every 2 months

Copyright © 2013 SciRes.

rosemide (Lasix®) per day for hypertension. INR moni-
toring was conducted every 2 months through follow-up.
The most recent INR value was 1.83, taken almost 1
month before presentation. Laboratory data on the day of
hospital visit showed that both serum albumin and the
ratio of albumin to globulins (A/G ratio) were low (2.9
g/dL and 0.7 g/dL, respectively), suggesting that the pa-
tient was malnourished (Table 2). Although aspartate
aminotransferase (AST) was slightly high (53 I1U/L),
alanine aminotransferase (ALT) was within normal limits
(25 1U/L), indicating that the liver function was normal.
INR value was 6.64. She was diagnosed as having sec-
ondary hemorrhage after tooth extraction. Hemostasis
was achieved using Surgicel® and suture. Menatetrenone
(15 mg/day) was prescribed orally, and the patient was
treated with heparin under hospital care. Her INR value
decreased to 1.49 after 4 days.

2.2.Case 2

An 82-year-old female patient with hemorrhage after
injury was transported to our hospital by an ambulance in
2007 (Table 1). She had tripped and fallen on her face in
the house and was experienced a hard blow to the man-
dible. Her medical history revealed that she had been
treated for breast cancer and had cardiogenic embolism
that was diagnosed at our hospital in 2006 and that was
followed up by a primary care physician. She reported a
decreased appetite and consumed 1 or 2 meals per day
for the last 3 months. She was treated with the following
medication for each of the disease: 3.0 mg warfarin po-
tassium (Warfarin®) and 5 mg nitroglycerin (Nitroderm
TTS®) per day for cardiogenic embolism, 2.5 mg gliben-
clamide (Euglucon®) per day for diabetes mellitus, 6 g
sodium chloride (Sodium chloride®) per day for hypona-
tremia, 0.25 mg brotizolam (Lendormin®) per day for
insomnia, and 15 mg lansoprazole (Takepron OD®) per
day for gastric ulcer. She was followed up by INR moni-
toring every 6 months, with her most recently recorded

Table 2. Laboratory data for 2 cases.

Test (normal range) Case 1 Case 2
Albumin (3.9 - 4.9 g/dL) 29 35
AJG ratio (1.1 - 1.9) 0.7 1.0
AST (10 - 37 IU/L) 53 29
ALT (5 - 40 1U/L) 25 27
Cr (0.34 - 0.79 mg/dL) 0.55 0.47
BUN (8 - 20 mg/dL) 21 10
Na (138 - 147 mEg/L) 142 135
Blood glucose (70 - 109 mg/dL) 82 187
INR (0.91 - 1.11) 6.64 9.05

A/G: albumin to globulins; AST: aspartate aminotransferase; ALT: alanine
aminotransferase; Cr: creatinine. BUN: blood urea nitrogen.
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INR value being 2.02. Laboratory data on the day of her
first visit showed that both serum albumin (3.5 g/dL) and
AJG ratio (1.0) were low, suggesting that she was mal-
nourished (Table 2). Her INR value was 9.05. She was
diagnosed as having alveolar bone fracture of the man-
dibular bilateral central incisor and gingival laceration.
We extracted her teeth (31 and 41) and inserted Avitene®
sheet in the extraction socket with a suture. She was ad-
ministered menatetrenone (10 mg/day) intravenously
under hospital care. Her INR value decreased to 1.65
after 2 days.

3. DISCUSSION

In this report, we presented 2 cases of INR prolongation.
We adopted “above 4.50” as the standard of INR pro-
longation as reported previously [11]. The risk of over-
anticoagulation is increased by the following factors:
poor drug compliance, hyperthyroidism, hypertension,
renal failure, long-term administration of antibiotics and
analgesics, hepatic dysfunction, loss of vitamin K and
hypoalbuminemia [11-13].

The cognitive ability in both patients was normal de-
spite being elderly, suggesting that their drug compliance
was good. As mentioned previously, hepatic function was
normal in both the cases. Moreover, both the patients did
not have hyperthyroidism. Although the patient in Case 1
had hypertension, the disease progression was stable.
The patient in Case 2 had diabetes mellitus, but renal
failure was not complicated. Renal function in both the
patients was normal. Antibiotics and analgesics were
prescribed in Case 1. Recent studies demonstrated that
the consumption of antibiotics or analgesics for a long
time (i.e., for more than 7 days) may elevate INR values
[14-16]. However, the duration of administration in the
present case was so short that the probability of INR
prolongation was very low.

In the elderly, poor oral intakes of dietary vitamin K is
the most likely explanation for the marked prolongation
of INR despite a stable dose of warfarin [17]. We could
not exclude the possibility that both cases were insuffi-
cient for taking vitamin K. On the other hand, hypoal-
buminemia due to appetite loss exhibits a marked pro-
longation of INR [18]. Since warfarin strongly binds to
serum albumin [19], low levels of serum albumin in-
crease the risk of INR prolongation [20,21]. A slight
decline in albumin can also increase the INR value [18].
In our cases, serum albumin as well as A/G ratio was low,
suggesting that hypoalbuminemia increased INR value.
We speculate that long-term appetite loss resulted in the
increase in the serum concentration of free warfarin and
vitamin K deficiency. This case report indicates that we
should attend to long-term appetite loss in elderly people
undergoing oral anticoagulant therapy. Our study in-
dicates that we should notice malnourishment when we
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treat patients who have been taking oral anticoagulant
therapy with dental surgical procedures. It is recom-
mended that measurement of INR just before a dental
surgical treatment.
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