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Polycythemia vera is a malignant myeloproliferative neoplasm. It is characterized by the proliferation of all 3 major hematopoietic cells,
including erythrocytes, leucocytes, and platelets. The resultant hypervolemia and hyperviscosity cause patients with polycythemia vera to
be at risk of bleeding and thrombotic complications. This article reports a rare case in which a patient with preexisting polycythemia vera
at a dental clinic underwent dental implant placement and provides the possibility of dental implant placement with an excellent outcome
for patients with polycythemia vera.
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INTRODUCTION

P
olycythemia vera (PV) is a myeloproliferative disease classi-
fied as a chronic myeloproliferative disorder. PV is character-
ized by the proliferation of 3 major hematopoietic groups:
erythrocytes, leucocytes, and platelets.1–3 PV is a chronic

Philadelphia chromosome (Ph)-negative myeloproliferative neo-
plasm (MPN), which also includes essential thrombocythemia (ET)
and myelofibrosis (MF). The same gene mutation, Janus kinase
2 (JAK2), drives PV, ET, and MF, but the main characteristic of
PV is an increase in red blood cell count.4–6 An increased blood
cell mass results in an increase in blood volume and hyperviscosity
of the circulatory system in polycythemia vera patients; therefore,
patients usually have thrombotic or hemorrhagic complications.5,7,8

Frequent physical symptoms include aquagenic pruritus, weight
loss, diaphoresis, tinnitus, epistaxis, vertigo, fatigue, headache,
dizziness, visual disturbances, plethora splenomegaly, and eryth-
romelalgia.6,9–11 The frequent presenting oral signs include spon-
taneous bleeding gums, glossitis and cheilosis.9,12,13 Current
treatment for PV is focused on preventing thromboembolic compli-
cations, decreasing thrombotic risk, and relieving symptoms.6,10,14

Patients with PV were stratified into 2 thrombotic classes: low-risk
patients (, 60 years old without a history of thrombosis) and
high-risk patients (� 60 years old or with a history of thrombosis).
Without contraindications, all patients are managed with phle-
botomy and low-dose aspirin. High-risk or symptomatic low-risk
disease should be treated with cytoreductive therapy.4,15

This article presents a case report of a patient with PV who
underwent dental implant surgery and was restored with a fixed
dental prosthesis on the implants.

CASE REPORT

A 63-year-old Chinese woman with a complaint of tooth loss in the
left mandibular posterior teeth region and decreased mastication
beginning 5 years after dental extraction presented at our dental
outpatient department. The patient was diagnosed with low-risk
polycythemia vera based on her abnormally high erythrocyte
count and her age in 2008, when she was 48 years old. The PV was
stably controlled by a cytoreductive drug (hydroxyurea, 500 mg
twice daily) and aspirin (100 mg once daily). According to her
complete blood analysis, the patient also underwent regular ther-
apeutic control of phlebotomy. The patient had regular follow-up
appointments with her hematologist, and her hematological values
were reasonably stable. Her medical history included cholecystec-
tomy in 2013 and dental extractions in 2018 without prolonged
postoperative hemorrhage. Intraoral examination revealed that the
patient had missed teeth #35, #36, and #37. A 5-unit maxillary fixed
bridge between teeth #13 and #17 normally functioned. A 2-unit
combined crown on teeth #26 and #27 was fractured, and caries
were noted on teeth #26 and #27. All of her teeth had normal
mobility. Generally, the gingiva mildly receded and appeared
mildly friable, bleeding on probing. The deep periodontal pocket
was not noted. From the panoramic radiograph, generalized bone
loss was not presented around the teeth. The patient underwent
cone beam computerized tomography (CBCT) to evaluate residual
bone width and height at the dentition defect site. A diagnostic
evaluation through preoperative radiography revealed that this
patient had enough bone mass for dental implant therapy to
achieve the desired effect (Figures 1 and 2).

After consultation with a hematologist, the patient took a
cytoreductive drug (hydroxyurea, 500 mg twice a day) and aspirin
(100 mg once a day) as usual and underwent phlebotomy 2
weeks before dental implant surgery. The patient’s hemoglobin
was 129.0 g/L; red blood cell count was 5.923 1012/L; hematocrit
was 47.7%; and platelet count was 4543 109/L. The thrombin
time and activated partial thromboplastin time were within nor-
mal limits at 12.0 seconds and 31.1 seconds, respectively. She was
administered cefixime dispersible tablets (5 grams) and tinidazole
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capsules (100 mg) as antibiotic drugs and diclofenac sodium dual
enteric-coated capsule (75 mg) as an analgesic drug by mouth
and gargled compound gargle solution chlorhexidine (5 mL)
twice half an hour before dental implant surgery. Local anesthesia
(atocaine epinephrine, 3.4 mL) was applied by single tooth anesthesia
system (Dynamic Pressure Sensing Technology, Milestone Scientific
Inc., Beijing, China). Gingival flap surgery was performed on the
patient. Two implants (TSIII SA implant system, Osstem Implant
Co., Ltd. -Gu, Seoul, Republic of Korea) were placed on positions #35
and #37 of the mandibular area. After the surgery, the interrupted
sutures were well implemented with 4-0 synthetic absorbable
sutures (Ethicon, Inc., USA) to prevent postoperative bleeding.

Postoperative panoramic radiography revealed that two
implants were implanted at the appropriate sites (Figure 3).
The patient’s blood loss was less than 20 mL. The patient was
treated under medical instructions with cefixime dispersible tablets
(5 grams once a day) for 3 days, tinidazole capsules (100 mg twice
a day) for 3days, and compound gargle solution chlorhexidine
(5 mL three times a day) for 7 days after surgery. No intraoperative
or postoperative complications occurred during the operation or
at postoperative follow-ups after 1 day, 3 days, or 7 days. The
stitches were removed 2 weeks later, and the wound in the man-
dibular area healed well. The panoramic film was taken 4 months
after the operation. The results revealed that the osseointegration

of 2 implants was well (Figure 4). Then, the implant impression was
taken. After 3 weeks, dental implants were restored with a fixed
dental prosthesis (Figure 5). After more than 4 months of follow-
up, the implants and prosthesis remained stable without complica-
tions. The gingiva was in good condition, the occlusion was stable,
and the patient complained of no discomfort. The panoramic film
showed favorable osseointegration of the implants. Routine blood
tests and coagulation function examinations were performed
4 months after the operation. The test showed that the patient’s
blood test results were similar to the preoperative conditions, and
her coagulation function was normal.

DISCUSSION

Polycythemia vera is a chronic myeloproliferative disease that
usually progresses slowly with a favorable prognosis. At present,
there are limited reports on oral treatment for patients with poly-
cythemia vera, and few treatment-related severe complications
have been reported. Before oral treatment, a stomatologist needs
to consult a hemato-oncologist, classify the risk of the patient’s
disease according to the hematological test results, administer
specialized treatment according to the patient’s symptoms, and
carry out oral treatment after effective control.9–12

The 2016 revised World Health Organization (WHO) diagnos-
tic criteria for PV is composed of major criteria and minor criteria.

FIGURE 1. Preoperative CBCT coronal sections show preoperative virtual implant planning for position #35.
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Patients would be diagnosed with PV when the first two major
criteria and the minor criterion are present or all three major criteria
are present. The major criteria included the following: (1) hemo-
globin . 165 g/L (16.5 g/dL) in men or . 160 g/L (16.0 g/dL) in
women or hematocrit . 49% in men or . 48% in women or an
increased red blood cell mass (. 25% above normal); (2) bone
marrow with trilineage proliferation with pleomorphic mature
megakaryocytes; and (3) the presence of JAK2 mutation. The
minor criterion is subnormal erythropoietin level.4 Some scholars
argue that the main diagnostic criteria for PV are increased red cell
mass (RCM), decreased oxygen saturation, and splenomegaly.7 The
currently recommended treatments include low-dose aspirin, phle-
botomy, and cytoreduction therapy. Low-dose aspirin alleviates
microvascular symptoms and prevents the formation of primary
thrombosis. Phlebotomy mitigates hyperviscosity of the circula-
tory system by keeping the hematocrit level below 45%. Cytore-
duction therapy normalizes platelet and white blood cell count
and decreases thrombotic complications. Hydroxyurea (HU) is
included in the first-line cytoreductive treatment for patients
with PV, and it is a bone marrow suppressive agent that impairs
DNA synthesis.13,16–19

It is crucial to consider the surgical timing of patients with
PV in case of thrombosis or hemorrhage during or after surgery,
as well as the need for perioperative and postoperative

management. In a paper by Tefferi, it is noted that it is necessary
to maintain a hematocrit level below 45% and platelet count
below 4503 109/L before and after surgery; platelet count control
might be performed with HU in low-risk patients, and low-
molecular-weight heparin is advised to be used carefully in high-
risk patients in addition to cytoreductive therapy.20 The recom-
mended laboratory values before surgery include a hemoglobin
below 160 g/L, a hematocrit between 45% and 52%, and a plate-
let count of under 6003 103/mm3.9 In this case, the patient’s pre-
operative routine blood investigations met the requirements
of the surgical recommended values mentioned above, and her
preoperative coagulation function test was within the normal
range. A previous study advocated that patients who continued
the intake of aspirin during and after dental implant surgery did
not increase the risk of postoperative bleeding.21 Several studies
have demonstrated that there is no increase in the occurrence of
postoperative bleeding complications in patients taking anticoag-
ulants before dental extractions. Therefore, antiplatelet therapy
should not be interrupted before tooth extractions because the
withdrawal of antiplatelet drugs and antiplatelet treatment expo-
ses patients to the risk of thromboembolism.22–25 In this case, the
patient continued to take aspirin before and after dental implant
surgery. In addition to the essential preoperative requirements
above, phlebotomy and therapeutic control are recommended

FIGURE 2. Preoperative CBCT coronal sections show preoperative virtual implant planning for position #37.
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for patients with PV for at least 2 months before routine alveolar
surgery, and therapeutic and myelosuppressive control before
major oral and maxillofacial surgery should be longer than 4
months.12,26,27

There are few academic papers about the dental management
of patients with PV. Those published cases reported dental treat-
ments in PV patients, which included periodontal therapy, tooth
extraction, and removable prosthesis, and those dental treatments
were noted without any severe perioperative or postoperative
complications.9–12 In this report, 2 implants were implanted
in a PV patient with dentition defects at the dental clinic; after
4 months, 2 implants achieved favorable osseointegration, and
the patient was given an implant-supported fixed partial denture
without any thromboembolic complications. Intensive coopera-
tion between the dentist and the hematologist is paramount for
successful surgery. Several factors also play essential roles in the
success of this case, such as strictly controlling surgical indica-
tions, performing minimally traumatic surgery for soft tissue and
bone tissue, and working with well-experienced dentists. Further-
more, it is equally important to provide regular follow-up and
appropriate anticoagulant administration to prevent postoperative
bleeding. To avoid missing a diagnosis of PV, dental practitioners

should especially enquire about the following aspects when record-
ing medical history: (1) whether patients have ever had a history of
hemorrhage or clots, (2) ask patients about their history of present
illness and medication history, (3) make sure patients provide their
recent blood tests and coagulation function reports.

CONCLUSION

In conclusion, patients with PV reach the appropriate hemato-
logical standard after phlebotomy and drug therapy; surgeons
minimize intraoperative trauma as much as possible and adopt
effective hemostatic methods for preventing intraoperative and
postoperative complications; therefore, patients with PV can toler-
ate various dental treatments. In recent years, dental treatments
for polycythemia vera patients include periodontal therapy, surgi-
cal tooth extraction, and removable partial denture restoration.
This case report revealed that a patient with PV successfully under-
went dental implant surgery, and it provides a treatment chance
to perform dental implant therapy for patients with PV.
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FIGURE 3. Postoperative panoramic tomography reveals 2 implants
placed appropriately in positions #35 and #37.

FIGURE 4. Intraoral X ray shows favorable osseointegration of 2 implants
4 months after the operation.

FIGURE 5. Intraoral X ray reveals the fixed all-ceramic bridge fit into
the implants.
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