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Introduction

Polycythemia Vera (PV) is a hematopoietic stem cell disorder char-
acterized by erythrocytosis and hyperviscosity [1]. Hyperviscosity 
causes blood stasis and increases the risk of  arterial and venous 
thrombosis [2]. PV is also associated with platelet dysfunction, 
increasing the risk of  paradoxical hemorrhage in the perioperative 
period [3]. A high proportion of  PV surgeries are complicated by 
thrombotic events (myocardial infarction, pulmonary embolism, 
cerebrovascular accident) and bleeding diathesis [2, 3]. The cumu-
lative rate of  thrombosis ranges from 2.5 to 5.0% per patient-year 
in PV [4]. Phlebotomy and avoidance of  extreme dehydration in 
these patients lower the risk of  both thrombosis and hemorrhage 
in the perioperative period. Perianesthetic considerations and an-
esthetic management of  a 28-year-old man, diagnosed to have PV 
on routine work-up and posted for nephrectomy for renal cell 
carcinoma under general anesthesia is discussed.

Case Report

28-year-old male having renal cell carcinoma was admitted to our 
hospital for nephrectomy. Routine hematologic investigations re-
vealed a hemoglobin level of  22.3 g/dL, hematocrit of  67.9%, to-
tal white blood cell count of  7800/μL, and platelet count of  100 x 
103/μl. To rule out laboratory errors, hemoglobin and hematocrit 
were repeated from another laboratory, that showed similar re-
sults. Serum erythropoietin level was 25.2, which was in normal 
range. Arterial blood gas analysis showed normal oxygenation [ar-
terial partial pressure of  oxygen (PaO2) of  95.6, oxygen saturation 
(SPO2) of  97.4%] and a hematocrit of  73%. Based on the reports 
of  hemogram, erythropoietin and arterial blood gas analysis, the 
diagnosis of  PV was confirmed. The patient did not give any his-
tory of  symptoms suggestive of  the condition. His coagulation 
profile, electrolytes, liver and renal function tests and chest X-
ray were normal. Electrocardiogram (ECG) showed left ventricle 
hypertrophy for which transthoracic echocardiogram was done 
which was normal. Patient had a past medical history of  hyper-
tension from last 2 years for which he was taking the tablet (tab) 
telmisartan 40/12.5 mg, tab amlong 10 mg, tab metoprolol 50mg 
and his blood pressure was controlled with these medications. For 
increased hematocrit, hematological consultation was done, who 
advised phlebotomy to decrease hemetocrit. The patient under-
went phlebotomy four times and each time 350 ml of  blood was 
removed. After fourth phlebotomy, his hemoglobin and hemato-
crit decreased to 17.6 g/dl and 48% respectively. One day prior 
to surgery, he was again evaluated and was advised premedication 
with oral ranitidine 150 mg and alprazolam 0.25 mg on the previ-
ous night and on the morning of  surgery, to decrease the risk of  
aspiration and anxiety. Tab telmisartan was withheld on the day 
of  surgery and other antihypertensives were continued. Adequate 
hydration and hemodilution were achieved with intravenous in-
fusion of  Ringer's lactate solution at 2ml/kg/hr during period 
of  fasting. General anesthesia with epidural was planned. Intra-
venous (i.v) access was secured with two peripheral i.v cannula 
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(18 and 16 gauge). Standard non-invasive anesthesia monitoring 
(ECG, noninvasive blood pressure, pulse oximetry, capnography, 
temperature) was done. For continuous invasive blood pressure 
monitoring left radial artery was cannulated. For intraoperative 
and postoperative analgesia, epidural catheter was inserted in L1 
– L2 interspinous space. Anesthesia was induced with propofol 
100 mg, fentanyl 100 µg, atracurium 25 mg and maintained with 
nitrous oxide in oxygen 50% and isoflurane with a cumulative 
MAC of  1-1.2%. The patient’s vitals remained stable throughout 
the procedure. Blood loss was minimal which was replaced with 
Ringer's lactate solution. After extubation in the immediate post-
operative period patient was shifted to the high dependency unit 
(HDU) for monitoring for 24 hours. Postoperative analgesia was 
ensured with continuous administration of  0.125% bupivacaine at 
5 ml/hr via the epidural catheter during the first 48 h. Thereafter, 
the catheter was removed. Postoperatively patient was monitored 
in the ward for five days and then discharged home in stable con-
dition.

Discussion

First described in 1892, PV is not a new disease with an inci-
dence of  0.7–2.6 per 100 000 individuals [5]. The incidence of  
PV increases with age although it can be seen in all age groups [5, 
6]. Polycythemia is mainly classified into primary and secondary 
polycythemia. Primary polycythemia (polycythemia Vera) is a dis-
order of  the blood-producing cells of  the bone marrow that re-
sults in increased production of  red blood cells resulting in eryth-
rocytosis and increased hematocrit [1]. Increased hematocrit leads 
to hyperviscosity and blood stasis which in turn predisposes the 
cardiovascular and central nervous system to thrombotic events 
[2]. Pathological hemorrhages are also common, especially during 
or after surgery due to impaired platelet function [3]. Secondary 
polycythemia is caused by hypoxia, smoking, high altitude, chron-
ic pulmonary and cyanotic heart disease [7]. The criteria for a di-
agnosis of  PV include an increased hematocrit, normal erythro-
poietin levels, normal arterial oxygenation, and splenomegaly not 
due to another cause [8]. Our patient had primary polycythemia 
with a hematocrit of  68%, splenomegaly and normal erythropoi-
etin level and arterial oxygenation.

A high proportion of  PV surgeries are  complicated by thrombo-
sis or by a major hemorrhage, contributing to the main reasons for 
both morbidity and mortality among these patients [9]. The cu-
mulative rate of  thrombosis ranges from 2.5 to 5.0% per patient-
year in PV [4]. Ruggeri M, et al in their retrospective survey con-
cluded that a high proportion of  PV surgeries were complicated 
by vascular thrombosis (7.7%) or by a major hemorrhage (7.3%) 
[10]. The thrombosis can occur in both the arterial and/or venous 
circulation and contributes to 45% of  death in this population [4].
Various treatment modalities in form of  phlebotomy and myelo-
suppressive agents such as hydroxyurea, alpha interferon, chlo-
rambucil, busulfan, etc. are available for PV [1, 8]. Myelosuppres-
sive drugs can reduce the rate of  thrombosis, but their use raises 
the risk of  transformation into acute leukemia. To avoid this risk, 
myelosuppressive drugs are indicated in only high-risk patients 
of  more than 60 years of  age or those with a past history of  
any thrombotic event. The drug of  choice is hydroxyurea because 
of  its efficacy in preventing thrombosis and low leukemogenic-
ity. In Low risk patients, below 60 years of  age and without any 
additional risk factor for thrombotic event, phlebotomy and low-
dose aspirin is usually the treatment of  choice with the goal of  
aiming the hematocrit level to less than 45 percent (0.45) or even 

lower [8, 11]. Wasserman and Gilbert have shown in their study 
that optimization and treatment of  patients with uncontrolled 
polycythemia preoperatively, decreases peri-operative morbidity 
and mortality [3]. Studies have shown that oxygen delivery and 
oxygenation of  the brain improves when hematocrit is reduced 
below 45% [12]. Our patient was 28 years young male, who had 
no past history of  thrombosis, but had a very high hematocrit of  
68% and on a hematologist consultation phlebotomy was advised 
prior to surgery. So he underwent phlebotomy four times before 
surgery to reduce the hematocrit to 48%.

Because of  the risk pathological hemorrhage due to impaired 
platelet function, neuraxial blocks should advocated in those pa-
tients only, in which the platelet function and coagulation profile 
are normal. Our patient had a normal platelet count and normal 
coagulation profile and so epidural catheter was inserted for post 
operative analgesia. Case reports are available which demonstrates 
that in PV patients with normal coagulation, both general anes-
thesia [13, 14] and neuraxial techniques [15, 16] can be safely used.
We emphasize the need of  a perioperative optimization, careful 
prior anesthetic planning in expert hands to decrease periopera-
tive morbidity and mortality in P.V patients.

Conclusion

PV is associated with high perioperative morbidity and mortal-
ity if  complications in form of  thrombosis and hemorrhage oc-
cur. Perioperative optimization of  a patient with phlebotomy, 
adequate hydration, and recognition of  thrombotic and bleeding 
problems decreases perioperative morbidity and mortality and are 
the keystones in the successful anesthetic management of  such 
patients.
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