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A b s t r ac t
Aim: This review elaborates the significance of the knowledge of bleeding disorders in implant dentistry.
Background: Bleeding disorders are the underlying cause of critical bleeding episodes in any type of dental surgery. It has been reported that
bleeding disorders damage, or in certain subjects, make dental implant surgery complex. Implant dentists must perceive the ramifications of
blood coagulopathies in the treatment of patients. It is of utmost importance for an implant clinician to identify the type of bleeding disorder
and the signs and symptoms they present with.
Review results: In this article, although there are limited case studies on implant surgeries in bleeding disorders, the common bleeding
disorders and how they affect dental implant surgery have been discussed, along with the related postoperative complications, relevant surgical
recommendations as well as practical suggestions for the clinicians.
Conclusion and clinical significance: The management of the bleeding disorder should include careful planning with hematologists, a good
knowledge of the hemostatic agents, and experience in administration of the same.
Keywords: Anticoagulants, Bleeding disorders, Dental implants, Dental surgery.
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Introduction
Oral implants are a recognized and well-known choice for the
treatment of complete and partially edentulous patients and are
related to the high success rates of both native and regenerated
bone.1–4
Our learning is from documented medical history, patient’s
medical data, and clinical research to understand implant success,
complications, and failure mechanisms. Any change in the medical
condition or general health of the dental patient can substantially
affect the fate of the oral implant.5,6
Bleeding disorders may have an instantaneous or prolonged
impact on the process of healing and prognosis of dental implants.
A seemingly straightforward case may become bewildering
and strenuous to manage with a bleeding disorder and yield
unexpected outcomes. Therefore as a first rule, selecting proper
cases and planning the whole case based on the patient’s medical
history is crucial.7,8 Bleeding disorder, also called as hemorrhagic
disease, refers to a disease wherein the normal blood clotting
mechanism is disrupted. The lack or abnormality in single or
multiple clotting factors makes the patient vulnerable to excessive
and prolonged bleeding.9,10 The implant dentist must be aware of
the most common bleeding disorders so as to prepare for a surgical
plan. Figure 1 shows the various bleeding disorders and the causes
that induce them.11–17
Over 90% of hemorrhagic diseases can be diagnosed from
medical history alone. The following conditions can be dealt with
caution before implant placement.11,18
•
•

Blood coagulopathy, like hemophilia and von Willebrand’s
disease, is usually of hereditary origin and is among the most
common inherited bleeding disorder.
Any history of spontaneous bleeding in the nose, oral cavity,
or other orifices.
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•
•

•

History of heavy and sustained bleeding following a tooth
extraction, trauma, or previous dental implant surgeries.
Drug history that could cause potential bleeding: such as
aspirin, anticoagulants, and prolonged use of antibiotics, could
be stopped several days before surgery as per the physician’s
advice.
History of past or present illness related to bleeding disorders
such as anemia, polycythemia vera, leukemia, thrombocytopenia,
and liver diseases.

Physical Examination
The following are the signs which must be a cause of concern:
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Figs 1A to E: (A) Types of bleeding disorders; (B) Systemic diseases that cause bleeding; (C) Drugs-induced bleeding; (D) Bleeding risk enhanced
by drugs; (E) Herbal medications inducing bleeding
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•
•
•
•
•

Patients with severe bleeding deficiencies, multiple purpuras
of skin, hemorrhagic wounds, hematomas, or swelling of joints
may be observed.
People with hepatic disease might present with jaundice, spider
angioma, petechiae, ascites, and other signs of liver dysfunction.
Patients with heart disease may present tachycardia, or high
blood pressure can have poor hemostasis.
Patients suffering from acute or chronic leukemia may show
ulcers of extensive gingival hyperplasia, bruising of the skin or
gingival ecchymoses, and lymphadenopathy.
Signs of intraoral petechiae, bleeding gingiva, ecchymoses,
hemarthroses, and hematoma should guide the implant clinician
toward genetic bleeding disorders.

•

If the patient’s medical history or physical examination does not
reveal a possible bleeding disorder, routine clotting tests are not
recommended. However, for significantly vast surgical procedures
involving dental implants, clinical laboratory testing, including
blood counts and clotting studies, is imperative.19,20

Clinical Laboratory Tests
An understanding of relative normal and abnormal values of the
prothrombin time vs the partial thromboplastin time can direct
the implant clinician to narrow down the bleeding disorder to a
particular clotting factor deficiency and hence the disorder itself.21

•

Common Complications Arising in Implant Surgery
•

•

•

Bleeding: Blood coagulopathies manifest irregular bleeding
intraoperatively. During implant surgery, increased bleeding
can be caused due to extensive flap reflection, or long osteo
the clinician’s field of vision to become stilted and also instigate
postoperative complications such as edema, infection, wound
dehiscence, and considerable loss of blood from hemorrhage,
if proper local measures are not apprehended. Implementation
of strict measures to achieve hemostasis to mitigate bleeding
both intraoperatively and postoperatively.
Edema: Although there is no research linking measure of
trans-operative blood loss and edema, a known connection
between hemorrhage and postoperative status exists. The
volume of blood that is lost in the course of surgery impacts the
inflammatory system. The more prominent the hemorrhage,
the more profound and enduring the process of inflammation,
more extensive the postoperative edema.22 After surgery, the
periosteum of the surgical field is separated from the native
bone, mobilization of which, through activity or compression
of this area, invigorates the inflammatory reaction enhancing
edema. Even though these factors are not found in any scientific
research, clinical observation makes it conceivable to avow the
significance of postoperative care.
Infection: Infection which occurs during the initial days after
surgery manifest edema, exudation, and pain. After implant
surgery, there is transient bacteremia which usually does not
result in infection as the implant surgery is carried out under
sterile working conditions with aseptic protocols of surgery.
However, in bleeding disorders, it is crucial to manage bleeding
during and after surgery because excessive bleeding may lead
to considerable postoperative edema increasing the likelihood
of surgical wound infection. In addition to a sterile work area
and a clean environment, the risk of this complication can
also be reduced by following the principles of aseptic surgery.
The aseptic protocol involves sterilization of the perioral skin

with arrangements comprising povidone-iodine and alcohol
and sanitization of the oral mucosa with 0.2% chlorhexidine
(which can significantly decrease the salivary bacterial load for
more than 4 hours). In addition, the use of antibiotic therapy
prophylactically and postoperatively in conjunction with a
mouthwash containing 0.12% chlorhexidine for initial 14 days
after the surgery. A study has shown that the utilization of
chlorhexidine was related to a critical decrease in infection,
showing 4.1% abatement in the experimental group and 8.7%
decrease in the control group.23
Ecchymoses and hematomas: Blood exudates invading surface
tissue (ecchymoses) and encompassed blood mass (hematomas)
are not regular following implant surgery. However, in patients
with blood coagulopathies, particularly platelet defects and
insufficiencies, there might be constant seepage of blood
from the dental implant surgical site, without any proper
hemostatic measure may encourage the advent of ecchymoses
and hematomas. Even though they are related to a higher risk
of infection, ecchymoses and hematomas, in general, do not
demand special treatment. Proper antibiotic coverage to prevent
infection postoperatively and bleeding control measures using
local styptics at the surgical site will help prevent ecchymoses
and hematoma formation in patients with bleeding disorders.
Healing at the implant surgical site: A particular type of wound
healing happens around oral implants. In two-phase oral
implant surgery, the implant is positioned just below or placed
equicrestally to the bone. The closure cap is covered with
soft tissues that heals without significant granulation tissue
development. Bleeding after surgery disrupts granulation tissue
formation and delays wound healing. Intraosseous healing takes
place amidst the surface of the implant and the margin of the
prepared osteotomy. Blood clots mainly develop inside the
threads of the implant, then invaded by polymorphonuclear
leukocytes and macrophages, a low level of the inadequate
factor for a period of time could cause complications such as
hematomas, infection, if not fail to form a blood clot at the
implant bone interface leading to inability to form granulation
tissue and hence failure to osseointegrate. Hematologists and
oral surgeons must work in close cooperation to perform implant
surgery. The hemostatic protocol should include not only local
measures to control bleeding but replacement therapy of
specific factors in order to promote clot formation.

Management of Bleeding Disorders in Implant
Dentistry
•

•

Patient planning: A recent review which assessed dental
implant therapy in medically challenged patients inferred the
absence of proof for any blood coagulopathy to be an outright
contraindication of dental implant surgery, although, they
might face prolonged bleeding and blood loss.10 As these
patients experience frequent bleedings from the oral mucosa,
dental management compels a close collaboration between
hematologists and oral surgeons.24
Stent and digitally guided surgery: Virtual planning in
cone-beam computed software and fashioning a stent which
would place in the most precise location can be done to avoid
any inadvertent osteotomy and subsequent blood loss. Most
commonly affected is the lingual plate perforation, that could
lead to uncontrolled hematoma.25 A provisional prosthetic shell
can be fabricated to be used as a splint. Guided surgery tends
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•

•

•

to have a flapless approach and there reduces postoperative
bleeding. A case study by Fénelon showed a promising
outcome in an extraction placement in a patient with Von
Willebrand disease. 26
Implant selection: Tissue level implants with engaging multiunit
abutments can be planned for the posterior non-esthetic
regions. The bleeding during the second stage and the
prosthetic phase procedure can be reduced as these tissue level
implants have a polished tissue component that would seal
the area and would not be disturbed during the manipulation
of the superstructure, thereby causing less bleeding. Bioactive
implants also can be used, which require fewer weeks to
osseointegrate, thus making it a viable treatment option.
Loading: Placement of oversized healing abutments along
with topical hemostatic can be encouraged at the time of
surgery, provided there is implant stability of at least 25 Ncm.
In the anterior esthetic regions, abutments also can be torqued
immediately, and an ovate pontic can be delivered. Multiunit
abutments also can be placed for immediate loading.
Local anesthesia/pain control: For patients with blood
coagulopathy, unless other options exist, a nerve block is
contraindicated as a method of anesthesia. It is because the
anesthetic solution is deposited in an extremely vascularized
area, so it is vulnerable to hematoma formation.27,28 Routinely
employed nerve blocks need at least 20–30% clotting factor
levels. An inferior alveolar nerve block or in the pterygoid nerve
plexus is likely to cause effusion of blood into the pharynx
leading to severe swelling, pain, difficulty in swallowing,
respiratory obstruction, and the likelihood of death from
asphyxiation.29–31 Use of local infiltration instead of nerve blocks
is recommended. Anesthetics with vasoconstrictors should
be used. Other techniques, including the use of conscious
sedation by diazepam or nitrous oxide-oxygen, can be used to
mitigate the necessity of a local anesthetic. Patient who receives

•

•

•

extensive treatment and needs factor replacement should
undergo general anesthesia in the hospital operating room.
Surgical technique: Surgical technique should be ideal, including
a nontraumatic incision and tissue reflection. It is necessary to
minimize surgical intervention with reduced surgical time. The
implant clinician must be experienced in active and passive
use of hemostatic agents. Guided implant surgery should be
performed to enhance the precision of the implant site and
alleviate the overall morbidity of the surgical procedure. Using
flapless surgery to reduce the invasiveness and minimize the
intraoperative bleeding to place an implant will not only reduce
the postoperative complications but also minimize trauma to
the soft tissue, which will accelerate the surgical wound healing.
The use of guided flap-free surgery leads to substantially less
bleeding instantaneously following surgery when compared
to open surgery.32
Management of bleeding:33 For bleeding disorders, infusion
of pertinent factors up to 50–100% of the normal level is
advised when instilling 1 unit bolus infusion on an outpatient
basis. In hemophilic patients, it may be essential to maintain
supplementary postoperative factors following extensive
surgeries. Based on the patient’s ailment, these auxiliaries
include factor (F) infusion, desmopressin acetate (DDAVP),
cryoprecipitate, or fresh frozen plasma. Table 1 categorizes the
main agents required for managing patients with bleeding
disorders systemically.
Use of local astringents and methodologies like pressure,
surgical packs, sutures, and surgical stents can be employed
alone or in affiliation with others. This can facilitate the
topical administration of styptics, like topical thrombin and
vasoconstrictors. Furthermore, vasoconstrictors should be used
with caution due to potential rebound vasodilatation, which
can aggravate postoperative bleeding. Applying absorbable
hemostatic materials can promote blood clots and their

Table 1: Categories of the main agents required for managing the patient with bleeding disorders systemically
Product

Description

Platelets

“One pack” = 50 mL; raises count by 6,000

Fresh frozen plasma

Cryoprecipitate

F VIII concentrate (purified
antihemophilic factor)
F IX concentrate (PCC)
DDAVP

E-aminocaproic acid

Tranexamic acid
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Common indication

<10,000 in nonbleeding individual, <50,000 in
presurgical, and <50,000 in actively bleeding
individuals nondestructive thrombocytopenia
Undiagnosed bleeding disorder with active bleeding
Unit = 150–250 mL 1 hour to thaw
Contains Fs II, VII, IX, X, XI, XII, XIII, and heat labile V
Severe liver disease when transfusing >10 units of
and VII
blood
Immunoglobulin deficiency
Unit = 10–15 mL
Hemophilia A, Von Willebrand disease, when factor
Contains Fs VI II, XIII, vWF, and fibrinogen
concentrates/DDAVP are unavailable fibrinogen
deficiency
Unit raises F VIII level by 2% heat-treated contains vWF Hemophilia A, with active bleeding or presurgical;
Recombinant and monoclonal technologies are pure
some cases of von Willebrand disease
F VIII
Unit raises F IX level by 1–1.5% contains Fs II, VII, IX,
Hemophilia B, with active bleeding or presurgical PCC
and X monoclonal F IX is only factor IX
used for hemophilia A with inhibitor
Synthetic analog of antidiuretic hormone 0.3 µg/kg IV Active bleeding or presurgical for some patients with
or SQ
von Willebrand disease, uremic bleeding, or liver
disease
Antifibrinolytic
Adjunct to support clot formation for any bleeding
25% oral solution (250 mg/mL) systemic: 75 mg/kg
disorder
q6h
Antifibrinolytic 4.8% mouthrinse
Systemic: 25 mg/kg q8h
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disorder
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Table 2: Most often employed local hemostatic agents in implant dentistry, approved by FDA
Local hemostatic agents

Commercial name

Passive or mechanical agents

Gelatins
Collagen

Surgiform®, Gelfoam®, Gelfilm®, Gelitaspon®, Geli Putty®
InStat®, Helitene®, Helistat®

Cellulose-based products

Surgicel Original®, Surgicel Nu-knit®, Oxycel®, Surgicel®
Fibrillar™, Interceed®,
Gelita-cel®

Oxidized
Regenerated
Cellulose
Cellulose-based products

ActCel®, Gelitacel®

Oxidized
Cellulose
Polysaccharide

Arista™ AH

Hemosphere

•

•

Adhesive

BioGlue®

Active agents

Topical thrombin
Fibrin sealant

Thrombin-JMI®, Evithrom®, Recothrom®
Tisseel®, Evicel®, Crosseal™

Flowable

Porcine gelatine-thrombin bovine collagen +
thrombin

Surgiflo®, Floseal®

integrity. More so, these substances also pose an infection risk
and may impede healing. Topical thrombin is a potent reagent
that can be used directly on the bleeding area. It works by
changing fibrinogen into fibrin which arrests bleeding from
the wound instantaneously. Topical fibrin glue minimizes the
extent of factor replacement warranted when coupled with
antifibrinolytic agents.34–36 Fibrin glue can be applied efficiently
in combination with alternative hemostatic techniques. The most
often employed local hemostatic agents in implant dentistry
are approved by Food and Drug Administration (FDA).37 Local
hemostatic agents can be (1) passive or mechanical, (2) active,
and (3) flowable (Table 2).38
Prosthetic consideration: Prosthetic step usually does not exhibit
a significant risk of bleeding. Post-insertion alterations should be
conducted cautiously to mitigate trauma. It should be made sure
that the impression is more accurate to prevent any prosthetic
discrepancies. Abutment-level impression is a better option than
the implant-level impression. The abutment selection should
be made carefully so as not to impinge on the gingiva. Careful
tray selection for the impression to prevent any trauma to the
tissues. Instead of making conventional impressions, intraoral
scanning using scan bodies and computer-aided design (CAD)—
computer-aided manufacturing (CAM) methods can be used to
avoid injuring the tissue.
Postoperative care: In patients with blood coagulopathies,
maintaining periodontal health is essential.11,39 As this possesses
a greater risk of bleeding from the inflamed and hyperemic gums.
Patients with coagulopathies are reluctant to practice normal oral
hygiene procedures, which may be from the apprehension of
instigating bleeding during tooth brushing or flossing.39 This can
cause accumulation of plaque and risk of peri-implantitis. Bleeding
disorder patients with poor oral hygiene practices develop plaque
that causes gingival bleeding, which is exacerbated by a lack of
clotting factors.40 This leads to a vicious cycle which will eventually
cause implant failure. Maintenance of proper oral hygiene is

recommended following dental implant surgery. Chlorhexidine
(0.12%) mouthrinse is advised at least for the initial 2 weeks of the
critical healing period. Followed by brushing of teeth regularly;
however, flossing and use of toothpicks are not recommended
as injury to the tissue will instigate a bleeding episode. In cases of
maintaining the interdental after-implant prosthesis, a Waterpik
(a gentle water jet) can be used.

C o n c lu s i o n
The methods used to manage the bleeding during implant
surgery have been discussed above; however, specific guidelines
for excessive bleeding are still required for implant surgery.
According to currently existing data, no topical hemostatic
agent can be considered better or more efficient than other
hemostatic agents. The majority of the patients with bleeding
disorders in implant dentistry are the ones receiving antiplatelet or
anticoagulant therapy. Recent consensus endorses the continued
use of antiplatelet and anticoagulant therapy, as stopping these
drugs raises the risk of thromboembolism. The management
of the bleeding disorder should include careful planning with
hematologists, a good knowledge of the hemostatic agents, and
experience in the administration of the same.
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