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Abstract: Antiphospholipid syndrome (APS) is a 
systemic autoimmune disorder characterized by 
recurrent thrombosis, other associated autoimmune 
disease, and/or obstetrical morbidity along with 
persistent production of antiphospholipid antibodies. 
Because of the nature of this systemic disease, most 
patients are medicated with antithrombotic agents 
and abundant glucocorticoids. This study reports 
a cohort of 16 patients with APS, who underwent 
oral surgery between 2010 and 2017 at the Nagasaki 
University Hospital. Because oral antithrombotic 
therapy was continued in the perioperative period, 
all wounds were strictly closed by suturing to prevent 
postoperative bleeding. Perioperative laboratory 
dates and medications were assessed. All patients 
achieved local postoperative hemostasis and did not 
exhibit systemic complications. Moreover, there were 
no postoperative systemic and/or local infections. Oral 
surgeons should suture oral wounds and ensure local 
hemostasis to prevent postoperative bleeding. Because 
patients with APS are likely to develop thrombosis 
despite continued administration of antithrombotic 
medications, strict perioperative examination of blood 
coagulation is needed. Furthermore, it is important 
to consider the damage and stress caused due to oral 

surgery. Moreover, when necessary, glucocorticoid 
therapy should be carefully administered, in accor-
dance with the degree of invasion and judgment of the 
attending physician.
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Introduction
Antiphospholipid syndrome (APS) is a systemic autoim-
mune disorder characterized by recurrent thrombosis 
and/or obstetrical morbidity along with persistent 
production of antiphospholipid antibodies (aPL) (e.g., 
lupus anticoagulant, anti-β2-glycoprotein I, and/or anti-
cardiolipin antibodies) (1-4). APS is related to one of the 
most common acquired thrombophilias; however, unlike 
most genetic thrombophilias, it is associated with both 
venous and arterial thrombosis (1-4). Moreover, APS can 
be found in patients with neither clinical nor laboratory 
evidence of another definable condition; conversely, it 
may be associated with another disease, mainly systemic 
lupus erythematosus (SLE) and occasionally another 
autoimmune condition (4), infection (5), drug usage (4), 
or malignancies (6). In a small subset of patients (less 
than 1% of all patients with APS), a life-threatening form 
of APS, known as catastrophic APS, characterized by 
rapid development of microthrombosis that leads to rapid 
multiorgan failure, may develop (7,8). Therefore, patients 
with APS are generally medicated with antithrombotic 
agents and glucocorticoids. When surgery is performed 
in these patients, even minor oral surgery, discon-
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tinuation of anticoagulant therapy should be avoided to 
prevent the onset of thrombosis. Previous reports recom-
mend continuing an anticoagulant therapy during tooth 
extraction to prevent thrombophilia in patients receiving 
long-term anticoagulant therapy (9-11). Patients with 
APS also receive high-dose glucocorticoids to control 
severe polyarthritis; in some patients bisphosphonates 
are administered to prevent steroidal osteoporosis. 
Because there are no reports on oral and maxillofacial 
surgery in patients with APS, the present study reports 
a cohort of patients with APS who received oral surgery 
and achieved good postoperative results without any 
systemic disorders, such as thrombosis.

Materials and Methods
Patients
This retrospective study included 21 cases involving 
16 patients with APS who underwent tooth extraction, 
cystectomy, apicoectomy, and dental implant embed-
ding between April 2010 and July 2017 at the author’s 
department. All surgeries were performed under local 
anesthesia, with or without hospitalization. Patients 
undergoing treatment with oral antithrombotic therapy 
continued the treatment during the perioperative period. 
Moreover, other drugs, such as glucocorticoids and 
bisphosphonates, were continued in the perioperative 
period. Because all patients had some affiliated disease, 
disease-related information and dates of laboratory 
analyses were acquired from medical records. Of the 16 
patients, 3 did not undergo a perioperative blood examina-
tion. Those patients were followed by other hospitals and 
medical consultations were performed preoperatively.

Wound suturing
After removal of the oral lesions, all wounds were sutured 
with 4-0 or 3-0 strings to prevent postoperative bleeding. 
Absorbable hemostatic agents, such as oxidized cellulose 
(Surgicel, Ethicon, Somerville, NJ, USA), a gelatin-based 
agent (Spongel, Astellas, Tokyo, Japan), or a collagen-
based agent (Teruplug, Olympus Terumo Biomaterials 
Corp., Tokyo, Japan) were administered to most patients. 
Other hemostatic devices, such as electrocauterization or 
tie-over technique, were not used.

Ethical approval
This study was approved by the Institutional Review 
Board of the Nagasaki University (Registration number; 
18031909).

Results
Patients, laboratory dates, and medications
The median patient age was 52.0 years (range, 33-99 
years), with 13 being women and 3 being men. Patients 
had a history of SLE (9/16, 56.3%), osteoporosis (5/16, 
31.3%), lupus nephritis (3/16, 18.8%), thyroid-associated 
disease (3/16, 31.3%), diffuse scleroderma (2/16, 12.5%), 
interstitial pneumonia (2/16, 12.5%), mixed connective 
tissue disease (1/16, 6.3%), Sjögren’s syndrome (2/16, 
12.5%), and arteriovenous-associated disease (presenting 
as subarachnoid hemorrhage, polyarteritis nodosa, deep 
vein thrombosis, and aortic dissection) (5/16, 31.3%). 
The clinical diagnosis of oral lesions included periapical 
periodontitis, periodontitis marginalis, radicular cyst, and 
tooth loss. Nineteen cases underwent tooth extractions, 1 
underwent cystectomy, and 1 underwent embedding of 
dental implants. The number of extracted teeth ranged 
from 1 to 13 (Table 1). Most patients had glucocorticoid-
associated osteoporosis and interstitial pneumonia.

Of the 16 patients, 10 were perioperatively tested for 
activated partial thromboplastin time (APTT). The median 
APTT was 38.4 s (range, 26.3-61.5 s). In addition, the 
median international normalized ration of prothrombin 
time (PT-INR) of all patients medicated with warfarin 
(9 patients) was 1.63 (range, 1.31-2.67). D-dimer levels 
were preoperatively examined in 3 patients, and all were 
below 1.0 μg/mL. Hemoglobin, platelets, and liver and 
kidney function were not substantially altered in any of 
the patients.

Of the 16 patients, 2 were not specifically treated 
with antithrombotic agents. Single oral antithrombotic 
therapy was administered to 7 patients (2, warfarin; 
3, aspirin; 1, apixaban; and 1, beraprost), and double 
oral antithrombotic therapy (warfarin and aspirin) was 
administered to 6 patients. Sarpogrelate hydrochloride 
was administered with aspirin to 4 patients, and cilo-
stazol and dipyridamole with warfarin were administered 
to 2 patients. Glucocorticoids were administered to 14 
patients. The median dose of glucocorticoids was 6 mg/
day (range, 3-27.5 mg). To eliminate aPL, some patients 
with APS required immunosuppression (3). Of the 16 
patients in this study, 5 were undergoing treatment with 
immunosuppressive agents (1 received azathioprine, 1 
received tacrolimus hydrate and mycophenolate mofetil, 
1 received ciclosporin, and 2 received tacrolimus 
hydrate). To treat glucocorticoid-induced osteoporosis, 
oral bisphosphonates were administered to 8 patients 
(3 patients, risedronate; 3 patients, alendronate; and 2 
patients, minodronate) (Table 1).
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Clinical course
All patients achieved local postoperative hemostasis 
without systemic complications, such as thrombosis. 
A local postoperative complication, a dry socket of the 
lower third molar, was observed in 1 patient. To prevent 

secondary infection, this patient was administered 
antibiotic, until the socket was covered with epithelium, 
and then wound healing was eventually achieved. No 
postoperative systemic and/or local infections, including 
medication-related osteonecrosis of the jaw, were 

Table 1  Clinical characteristics of 16 patients in the present study
Patients Sex Age

(years)
Glucocorticoids Bisphospho-

nate
Antithrombotic 
agents

Withdrawal 
of anti-
thrombotic 
agents

Immuno-
globulin 
supple-
mentary

Immunosup-
pressive 
agents

Preop-
erative 
antibiotics

Surgical 
procedure

Site of surgical 
association

Number 
of teeth 
extracted

1 M 64 PSL (5 mg) No  − − No No No Ext 38 1
2 F 48 PSL (10 mg) Risedronate Wf (3.5 mg), 

dipyridamole 
(300 mg)

No No No No Ext 25 1

3 F 52 PSL (6 mg) Alendronate Wf (2 mg), 
Asp (100 mg)

No No Tacrolimus 
(4 mg)

No Ext 11, 13, 14, 15, 16, 
17, 21, 22, 23, 24, 
25, 26, 27

13

F 52 PSL (6 mg) Alendronate Wf (2 mg), 
Asp (100 mg)

No No Tacrolimus 
(4 mg)

No Ext 31, 32, 33, 34, 41, 
42, 44, 45

8

4 F 45 PSL (5 mg) No Beraprost
(20 µg)

No No No No Ext 27, 35 2

5 M 56 PSL (4 mg) Risedronate Wf (2 mg), 
Asp (100 mg)

No No Azathioprine 
(50 mg)

AMPC 
(250 mg)

Ext 24, 27, 36, 37 4

M 56 PSL (3 mg) Risedronate Wf (2 mg), 
Asp (100 mg)

No No Azathioprine 
(50 mg)

AMPC 
(250 mg)

Ext 14, 45, 46 3

6 F 58 PSL (5 mg) Alendronate Apixaban
(5 mg)

No No No No Cystectomy 11 −

7 M 53 PSL (5 mg) No Asp (81 mg) No No No No Ext 15 1
8 F 61 PSL (5 mg) No Wf (1.5 mg) No No No No Ext 11, 14 2
9 F 67 PSL (12.5 mg) Minodro-

nate
Asp (100 mg),
Wf (1.5 mg)

No No No No Ext 16 1

F 67 PSL (27.5 mg) Minodro-
nate

Asp (100 mg),
Wf (3.25 mg)

No No No No Ext 16 1

10 F 25 PSL (15 mg) No Asp (100 mg) No No No No Ext 38 1
11 F 28 PSL (8 mg) No Asp (100 mg) No No Ciclosporin 

(175 mg)
No Ext 38 1

12 F 55 PSL (8 mg) No Wf (3 mg), 
dipyridamole 
(200 mg)

No No Tacrolimus 
(3 mg)

No Ext 45 1

13 F 65  − No Asp (100 mg), 
sarpogrelate 
hydrochloride 
(300 mg)

No No No No Dental 
implant 
embedding

 − − 

14 F 41  − No No No No No No Ext 38 1
15 F 27 PSL (5 mg) No Wf (3 mg), 

cilostazol 
(200 mg), 
dipyridamole 
(300 mg)

No No Tacrolimus 
(3 mg), 
mycopheno-
late mofetil 
hydrochlo-
ride (1,000 
mg)

No Ext 18 1

16 F 47 PSL (20 mg) No Asp (100 mg), 
sarpogrelate 
hydrochloride 
(300 mg)

No No Tacrolimus 
(3.5 mg)

No Ext 17 1

F 47 PSL (20 mg) No Asp (100 mg), 
sarpogrelate 
hydrochloride 
(300 mg)

No No Tacrolimus 
(3.5 mg)

No Ext 26 1

F 47 PSL (20 mg) No Asp (100 mg), 
sarpogrelate 
hydrochloride 
(300 mg)

No No Tacrolimus 
(3.5 mg)

No Ext 11 1

PSL: Prednisolone; Wf: warfarin; Asp: aspirin; AMPC: amoxicillin; Ext: extraction.
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detected in any of the patients.

Discussion
The incidence of APS is approximately 5 new patients 
per 100,000 individuals per year, and the prevalence is 
approximately 40-50 patients per 100,000 individuals 
(4). The involvement of aPL is clinically important for 
normal procoagulant and anticoagulant reactions, and in 
certain cells, altered expression and secretion of various 
molecules serves as the basis for possible mechanisms 
underlying the development of thrombotic events in 
patients with APS (12,13). Because of the low number 
of patients with APS, surgical procedures, especially for 
oral and maxillofacial lesions in such patients, had never 
been reported. To data, there have been some reports 
regarding heart valve surgery (14,15), cardiovascular 
surgery (16), and organ transplantation (17) in patients 
with APS. In the present study, antithrombosis in patients 
with APS was well controlled, and no thrombotic events 
were demonstrated in the perioperative period. However, 
2 patients were not treated with antithrombotic medica-
tions. In general, patients with APS who experience 
an initial venous thrombosis event should receive oral 
anticoagulant therapy with warfarin to achieve a target 
PT-INR of 2.0-3.0 (18). It is controversial whether 
patients with definite APS and arterial thrombosis should 
receive oral anticoagulant therapy to achieve a target 
PT-INR of approximately 3.0, or whether they should 
receive combined therapy of antiaggregant and antico-
agulant to achieve a target PT-INR of 2.0-3.0 (18). In 
the present study, the median PT-INR of all patients who 
received warfarin was 1.63 (range, 1.31-2.67), indicating 
that antithrombotic therapy alone might be slightly 
insufficient. Moreover, Miyatani and colleagues reported 
the necessity of preoperative evaluation of APTT to 
determine the degree of anticoagulation (19). PT-INR is 
ineffective when a patient is administered anticoagulant 
drugs, other than warfarin. Based on this retrospective 
study, although not all patients were evaluated with regard 
to APTT, preoperative APTT evaluation in patients with 
APS is needed in the future, and that this examination 
will improve safety and certainty regarding postoperative 
hemostasis. Because there are sometimes patients with 
nonsymptomatic APS, blood coagulation checks during 
preoperative systemic examinations are also essential, 
especially in patients with collagen disease, such as SLE, 
mixed connective tissue disease, vasculitis syndrome, 
rheumatoid arthritis, and Sjögren’s syndrome (19).

Patients with APS are frequently medicated with 
glucocorticoid to control organ-related symptoms. 
Because the use of glucocorticoid increases a patient’s 

susceptibility to infection, oral surgeons should ensure 
infection control at the surgical site via appropriate 
administration of antibiotics, local lavage of the wound, 
and the improvement of oral hygiene. In this study, 
the median glucocorticoid dose was 6 mg per day and 
antibiotics were preventively administered in all patients. 
Friedman and colleagues reported that 28 patients, who 
had taken an average of 10 mg prednisolone daily for 
7 years, underwent major orthopedic operations without 
any increase in steroid dosage (20). Clinical observations 
and laboratory measurements were not suggestive of 
adrenocortical insufficiency. Those investigators asserted 
that the doses of glucocorticoids higher than physi-
ological levels are unnecessary to meet the demands of 
operative stress in patients on glucocorticoid therapy 
(20). Thus, the damage and stress caused by surgery 
might be evaluated in preoperative consultation with a 
medical specialist in internal secretion.

In conclusion, APS is a complex disease that requires 
careful treatment with antithrombotic agents during the 
perioperative period. Oral surgeons should suture oral 
wounds and ensure local hemostasis as much as possible. 
Because patients with APS exhibit the potential for the 
development of thrombosis, despite continuation of 
antithrombotic medications, strict examination of blood 
coagulation is necessary, particularly in the surgical 
perioperative period. Moreover, when necessary, gluco-
corticoid therapy should be carefully administered, in 
accordance with the degree of invasion and judgment of 
the attending physician.

Conflict of interest
The authors declare that they have no conflict of interest. This 
research did not receive any specific grant from funding agencies 
in the public, commercial, or not-for-profit sectors.

References
 1.  Khamashta MA, Cuadrado MJ, Mujic F, Taub NA, Hunt BJ, 

Hughes GR (1995) The management of thrombosis in the 
antiphospholipid-antibody syndrome. N Engl J Med 332, 
993-997.

 2.  Cervera R, Piette JC, Font J, Khamashta MA, Shoenfeld Y, 
Camps MT et al. (2002) Antiphospholipid syndrome: clinical 
and immunologic manifestations and patterns of disease 
expression in a cohort of 1,000 patients. Arthritis Rheum 46, 
1019-1027.

 3.  Miyakis S, Lockshin MD, Atsumi T, Branch DW, Brey RL, 
Cervera R et al. (2006) International consensus statement on 
an update of the classification criteria for definite antiphos-
pholipid syndrome (APS). J Thromb Heamost 4, 295-306. 

 4.  Cervera R (2017) Antiphospholipid syndrome. Thromb Res 
151 Suppl 1, S43-47.



390

 5.  Cervera R, Asherson RA, Acevedo ML, Gómez-Puerta JA, 
Espinosa G, De La Red G et al. (2004) Antiphospholipid 
syndrome associated with infections: clinical and microbio-
logical characteristics of 100 patients. Ann Rheum Dis 63, 
1312-1317.

 6.  Gómez-Puerta JA, Cervera R, Espinosa G, Aguiló S, 
Bucciarelli S, Ramos-Casals M et al. (2006) Antophospho-
lipid antibodies associated with malignancies: clinical and 
pathological characteristics of 120 patients. Semin Arthritis 
Rheum 35, 322-332.

 7.  Cervera R, Espinosa G, Bucciarelli S, Gómez-Puerta JA, 
Font J (2006) Lessons from the catastrophic antiphospholipid 
syndrome (CAPS) registry. Autoimmun Rev 6, 81-84.

 8.  Rodríguez-Pintó I, Moitinho M, Santacreu I, Shoenfeld Y, 
Erkan D, Espinosa G et al. (2016) Catastrophic antiphospho-
lipid syndrome (CAPS): descriptive analysis of 500 patients 
from the international CAPS registry. Autoimmun Rev 15, 
1120-1124.

 9.  Lillis T, Ziakas A, Koshinas K, Tsirlis A, Giannoglou G (2011) 
Safety of dental extractions during uninterrupted single or 
dual antiplatelet treatment. Am J Cardiol 108, 964-967.

10.  Olmos-Carrasco O, Pastor-Ramos V, Espinilla-Branco R, 
Ortiz-Zárate A, García-Avila I, Rodríguez-Alonso E et al. 
(2015) Hemorrhagic complications of dental extractions in 
181 patients undergoing double antiplatelet therapy. J Oral 
Maxillofac Surg 73, 203-210. 

11.  Yanamoto S, Hasegawa T, Rokutanda S, Komori S, Tachibana 
A, Kojima Y et al. (2017) Multicenter retrospective study 
of the risk factors of haemorrhage after tooth extraction in 
patients receiving antiplatelet therapy. J Oral Maxillofac Surg 
75, 1338-1343.

12.  Espinosa G, Cervera R (2010) Antiphospholipid syndrome: 

frequency, main causes and risk factors of mortality. Nat Rev 
Rheumatol 6, 296-300.

13.  Giannakopoulos B, Krilis SA (2013) The pathogenesis of the 
antiphospholipid syndrome. N Engl J Med 368, 1033-1044.

14.  Gorki H, Malinovski V, Stanbridge RD (2008) The antiphos-
pholipid syndrome and heart valve surgery. Eur J Cardiothorac 
Surg 33, 168-181.

15.  Erdozain JG, Ruiz-Irastorza G, Segura MI, Amigo MC, 
Espinosa G, Pomar JL et al. (2012) Cardiac valve replace-
ment in patients with antiphospholipid syndrome. Arthritis 
Care Res (Hoboken) 64, 1256-1260.

16.  Sharma VK, Chaturvedi R, Manoj Luthra V (2011) Antiphos-
pholipid syndrome, cardiac surgery and cardiopulmonary 
bypass. Ann Card Anaesth 14, 146-149.

17.  González-Moreno J, Callejas-Rubio JL, Ríos-Fernández 
R, Ortego-Centeno N (2015) Antiphospholipid syndrome, 
antiphospholipid antibodies and solid organ transplantation. 
Lupus 24, 1356-1363.

18.  Ruiz-Irastorza G, Cuadrado MJ, Ruiz-Arruza I, Brey R, 
Crowther M, Derksen R et al. (2011) Evidence-based recom-
mendations for the prevention and long-term management of 
thrombosis in antiphospholipid antibody-positive patients: 
report of a task force at the 13th International Congress on 
antiphospholipid antibodies. Lupus 20, 206-218.

19.  Miyatani T, Kurita N, Komatsu M, Sato H, Yoshikawa K, 
Higashijima J et al. (2013) The investigation for character-
istics of patients with antiphospholipid antibody syndrome. J 
Jap College Surgeons 38, 759-764.

20.  Friedman RJ, Schiff CF, Bromberg JS (1995) Use of supple-
mental steroids in patients having orthopedic operations. J 
Bone Joint Surg 77A, 1801-1806.


