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Abstract
All health care providers should be aware of the impact of bleeding disorders on their patients during any surgical procedures. The knowledge of the mechanisms of 
hemostasis and optimized management are very important. Initial recognition of a bleeding disorder, in such patients with a systemic pathologic process, may occur 
in surgical practice. The surgical treatment of those patients might be complicated during the surgery due to the use of anticoagulant and/or antiplatelet medications 
raises a challenge in the daily practice of surgical professionals. Adequate hemostasis is critical for the success of any surgical procedure because bleeding problems 
can give rise to complications associated with important morbidity-mortality. Besides, prophylactic, restorative, and surgical care of patients with any bleeding 
disorders is handled skillfully by practitioners who are well educated regarding the pathology, complications which could arise, and surgical options associated 
with these conditions. The purpose of this paper is to review common bleeding disorders and their effects on the surgical aspect. Many authors consider that patient 
medication indicated for the treatment of background disease should not be altered or suspended unless so indicated by the prescribing physician. Local hemostatic 
measures have been shown to suffice for controlling possible bleeding problems resulting from surgery.
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Introduction
Hemostasis is a defense mechanism that consists of a series of 

independent biological systems that aim to preserve vascular integrity 
and avoid blood losses [1,2]. Hemostatic dysfunctional causes, including 
deficiency states, hereditary and metabolic alterations, traumatic, 
idiopathic, iatrogenic, and cancers [2,3]. Now a day, the most frequent 
cause of blood coagulation disorders in developed countries is the use 
of medications [3]. Tissue damage is generally associated with vascular 
injuries resulting in more or less profuse bleeding [2]. 

Vascular endothelial rupture exposes different proteins of the 
subendothelial tissue layer to the bloodstream, triggering three 
different hemostatic mechanisms. Vascular or vasoconstriction phase, 
which is started by vasoconstriction of the damaged blood vessel occurs 
immediately after vascular injury, mediated by the vascular smooth 
muscle, and reduces blood loss from the damaged vessel and lasts for 
about 20 min [2]. The vasoconstrictive response alone is not sufficient 
to stop bleeding, but it does have two important effects: it reduces 
blood loss and triggers the second phase, facilitating platelet adhesion 
secondary to exposure of the subendothelial collagen fibers and basal 
membrane of the damaged blood vessel wall [2-5]. The two major 
factors which cause the blood clot normally in our body are platelets 
which clump together at the wound to form a plug which slows the 
flow of blood through the vessel and forms a matrix and coagulation 

where proteins in the blood interact with each other to fill in the spaces 
between the platelets, stabilize the clot, and make it more solid until 
bleeding stops [8].

Surgeons must be familiar with the impact of bleeding disorders 
on the management of their patients. Proper surgical and medical 
evaluation of patients is therefore necessary before starting any invasive 
treatment. Based on this inspiration we aim to study the present 
antiplatelet drugs and anticoagulant drugs used for the treatment 
of these illnesses and also to establish guidelines for the approach of 
patients treated with antiplatelet drugs and anticoagulant drugs who 
are going to be treated with surgical procedures.

Patients and Methods
History

Patients should be evaluated carefully and full history should begin 
with standard medical questionnaires regarding the patient’s systemic 
health condition [5]. Several bleeding disorders, such as hemophilia 
and von Willebrand’s disease, run in families; therefore, a family history 
of bleeding disorders should be carefully elicited [6]. Patients should 
be queried about any previous unusual bleeding episode after surgery 
or trauma, spontaneous bleeding, and easy or frequent bruising [5]. A 
history of nasal or oral bleeding should be recorded [4]. Complete drug 
history is important. In addition, when a patient is taking anticoagulant 
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drugs, it will be important to consult his or her physician before any 
major surgical procedure [5]. Besides, several medications and drugs of 
abuse may interfere with hemostasis and prolong bleeding like alcohol 
or heroin, which may also cause excess bleeding by causing liver 
damage resulting in altered production of coagulation factors [6]. The 
patient should be asked for any history of significant and prolonged 
bleeding after dental extraction or bleeding from gingiva [7]. 

Examination

A general examination of the patient might indicate a tendency 
to bleed, including Multiple purpurae of the skin, bleeding wounds, 
evident hematomas, or/ and swollen joints may be evident in patients 
with severe bleeding defects. Also, evidence of petechiae, ecchymoses, 
hematomas, or excessive gingival bleeding should direct the 
practitioner’s attention toward a possible underlying bleeding disorder.

Patients may show signs of underlying systemic disease like liver 
diseases, cardiovascular diseases, renal disorders, and other syndromes 
[7]. Patients with liver disease may have jaundice, spider nevi, ascites, 
and other signs of impaired hepatic function. A cardiac patient can 
show tachycardia or hypertension, which may make hemostasis more 
difficult to achieve [3-6]. 

Diagnosis

Blood counts and clotting studies should be carried out. 
Preoperative laboratory tests of the hemostatic system [1,2] are:

1. Bleeding time to determine platelet function (normal range: 

2-7 minutes).

2. Activated partial thromboplastin time to evaluate the intrinsic 
coagulation pathway (normal range: 25 ± 10 seconds).

3. International normalized ratio to measure the extrinsic 
pathway (normal range: 1.0).

4. Platelet count to quantify platelet function (normal range: 
150,000-450,000/µL).

Patients are administered with a blood thinner for various reasons 
such as for the treatment or prevention of formation of potentially 
harmful blood clots which leads to stroke, heart attack, deep vein 
thrombosis (DVT), or pulmonary embolism (PE). However, these 
medications interfere with the body’s normal clotting mechanism to 
stop blood flow at a site of tissue injury, which needs to be taken under 
consideration by the dentist.

Anti-platelets

An antiplatelet agent is a drug whose main function is to inhibit 
the aggregation of thrombocytes and, therefore, the formation of 
a thrombus or clot inside the arteriovenous system. Any invasive or 
surgical procedure involves intra and postoperative hemorrhage, being 
one of the most frequent emergencies for a surgeon [8]. This way, 
patients undergoing antithrombotic therapy have a higher hemorrhage 
risk [8]. One treatment option is the interruption of the antithrombotic 
therapy eliminating this way the hemorrhage risk, nevertheless, 
the interruption implies an increased risk of cerebrovascular or 
cardiac thromboembolism [8]. So, it is necessary to manage patients 
undergoing these types of pharmacological treatments to minimize 
hemorrhagic as well as thromboembolism risks [8]. These medications 
target the first phase of clot formation by preventing platelets from 
sticking to each other and the blood vessel walls. Aspirin does this 
by creating permanent changes in the platelets which last throughout 
the lifetime of the platelet (7-10 days), which can only be reversed as 
the body produces new platelets that have not been exposed to the 
medication [8] (Table 1).

Anti-platelets and its Implications in Surgery 

There is a general agreement that treatment regimens with these 
older antiplatelet agents should not be altered before surgical procedures 
[12-14]. In an article published in the year 2007, the American Heart 

Figure 1: Platelet adhesion, activation, and aggregation, and its modification by antiplatelet 
drugs [9].

Antiplatelet agents Direct-acting anticoagulants 
▪ clopidogrel (Plavix®)
▪ ticlopidine (Ticlid®)
▪ prasugrel (Effient®)
▪ ticagrelor (Brilinta®)
▪ aspirin
▪ non-selective NSAIDs
▪ Epoprostenol
▪ Dipyridamole
▪ Abciximab
▪ Eptifibatide
▪ Tirofiban
▪ Etamsylate
▪ Dextrans

▪ Heparin
▪ low molecular weight heparins (LMWHs)

•	 Bemiparin
•	 Dalteparin
•	 Enoxaparin
•	 Reviparin
•	 Tinzaparin

▪ heparinoids (Danaparoid)
▪ hirudins (Bivalirudin, Lepirudin)
▪ Fondaparinux 
▪ warfarin (Coumadin®)
▪ dabigatran (Pradaxa®)
▪ rivaroxaban (Xarelto®)
▪ apixaban (Eliquis®)
▪ edoxaban (Savaysa® [Lixiana®])
▪ Phytomenadione (Vitamin K)
▪ Menadione (vitamin K3)

Table 1: Different antiplatelet and anticoagulant agents [8-11].
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Association, the American College of Cardiology, the Society for 
Cardiovascular Angiography and Interventions, the American College 
of Surgeons, and the American Dental Association published their 
consensus opinion about drug-eluting stents and antiplatelet therapy 
(e.g., aspirin, clopidogrel, ticlopidine). The consensus opinion states 
that healthcare providers who perform invasive or surgical procedures 
and are concerned about periprocedural and postprocedural bleeding 
should contact the patient’s cardiologist regarding the patient’s 
antiplatelet regimen and discuss optimal patient management, before 
discontinuing the antiplatelet medications. Given the importance of 
antiplatelet medications post-stent implantation in minimizing the 
risk of stent thrombosis, the medications should not be discontinued 
prematurely [15]. In 2009, a systematic review and meta-analysis found 
that there is no increased risk of bleeding associated with continuing 
regular doses of warfarin in comparison with discontinuing or 
modifying the dose for patients undergoing surgery [16]. 

Anticoagulants

Anticoagulation therapy is required by a lot of patients to prevent, 
treat or reduce the risk of thromboembolism in atrial fibrillation, 
treatment of venous thromboembolism, cerebrovascular accidents, 
ischaemic heart disease, myocardial infarction, pulmonary embolism, 
and in the prevention of thromboembolism after hip and knee 
replacement or stent placement, bypass surgery and prosthetic heart 
valve placement [17,18]. Historically, vitamin K antagonists such 
as warfarin and acenocoumarol, have been the oral anticoagulants 
of choice [19]. However, they have some disadvantages such as 
low therapeutic index, delayed onset of action, many drug and food 
interactions, and difficult pharmacological management since they 
require regular monitoring and adjustment [20]. In recent years, Direct 
Oral Anticoagulants (DOACs) have been introduced to eliminate 
some of these disadvantages. The first four DOACs are dabigatran, 
rivaroxaban, apixaban, and edoxaban. These novel agents target specific 
proteins or proteases of the coagulation cascade such as thrombin or 
activated factor Xa [21]. They have an immediate onset of action, more 
predictable pharmacokinetics, fewer drug interactions than warfarin, 
and a short half-life [22] (Table 1).

Anticoagulants and its Implications in Surgery

Anticoagulant medications inhibit the second phase of clotting by 
blocking the production or the function of proteins that stabilize the 
clot [8,12]. For example warfarin, it takes several days after the starting 
of medication to reach full anticoagulation effect, and several days after 
the medication is stopped for the anticoagulation to stop. Also, many 
foods and other medications can affect warfarin by either increasing or 
decreasing activity, therefore the physician needs to frequently monitor 
the patients [8]. 

Our review has shown that the first option is the best in most of 
the surgical procedures, with none of the 10 studies recommending 
the remaining two options since no statistically significant difference 
in postoperative bleeding existed between most groups continuing and 
interrupting oral anticoagulation [12,13]. 

Other studies have also come to the same conclusion: if INR is 
acceptable and local hemostatic measures adopted properly during the 
procedure, then there will be no adverse outcome for continuing oral 
anticoagulation in surgical procedures [23,24], provide according to 
recent literature normal INR values should be 1.1 or less for normal 
individuals, and patients on anticoagulant therapy should be within 
2.0 to 3.0 to carry out surgical procedures [23]. It was recommended 

that vitamin K antagonists must be continued in all surgical 
procedures if INR is within the therapeutic range [8]. As for novel 
oral anticoagulants, they must also be maintained in most procedures. 
Local hemostatic agents are mostly needed in both cases [8,12]. Special 
measures were taken in most studies to handle the risk of bleeding, like 
reducing soft tissue and bone injuries and minimizing the need to raise 
a mucoperiosteal flap during the procedures [23].

In contrast to previous studies conducted by Cannon and 
Dharmar [25] and in line with others [26], a short interruption of oral 
anticoagulation did not seem to increase the risk of thromboembolic 
events in the 10 trials. However, the follow-up period, extending from 
one day to one month, was relatively small, and the thromboembolic 
risk could not be fully assessed based on these trials [23].

Some patients who are taking one or multiple anticoagulant 
medications may have additional medical conditions that can 
increase the risk of prolonged bleeding, including liver impairment 
or alcoholism; kidney failure; thrombocytopenia, hemophilia, or 
other hematologic disorders; or maybe currently receiving a course of 
cytotoxic medication (e.g., chemotherapy and/ or target therapy). In 
these situations, surgeons have to consult the patient’s physician [27]. 

Any suggested modification to the medication regimen prior 
to surgery should be done in consultation with and on the advice of 
the patient’s physician [28,29]. In brief, there is an immense need for 
cooperation between physicians and surgeons [30-32]. 

Conclusions
This review gives a clear picture of the bleeding disorder and 

knowledge of anticoagulants for surgeons. Multiple measures are 
proposed for better cooperation, like having common classes in 
schools and establishing guidelines together. If a physician referral is 
necessary before a surgical procedure, the surgeon should inform the 
physician that major bleeding is less likely in most procedures and that 
most guidelines recommend the continuation of anticoagulation, since 
physicians tend to overestimate the risk of bleeding.    
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