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Abstract: 

6 year old male child, operated case of right shaft femur open reduction & internal fixation 

presented with swelling at operated site associated with fever. Patient had past history of 

easy brusability & hematomas after trivial trauma but not investigated hematologically 

before surgery .All investigations were normal. Factor IX c: -2.9% of normal pooled 

plasma (NR 50-150% of NPP) 

Patient was diagnosed to have Hemophilia B. Patient received factor IX 1000 Units after 

paediatric hematologist consultation preoperatively. 

Senior Anesthesiologist gave standard general anaesthesia with atraumatic intubation and 

lateral position was given taking care of pressure points during surgery. Tranexamic acid 

was given. Blood loss was150 ml and replaced with 150 ml of PRBC.Hemostasis achieved 

with no visible swelling on operative site and no excessive drain output. Atraumatically 

extubated. Postoperatively patient received 500 U Factor IX daily for 7 days and follow up 

was uneventful. 

Keywords: Anaesthesia, Coagulation, Bleeding and Hemophilia. 

Introduction: - 

Hemophilia B is caused by an inherited sex-

linked recessive trait, with the defective 

gene located on the X chromosome. 

Females have two copies of the X 

chromosome. If the factor IX gene on one 

chromosome is defective, the gene on the 

other chromosome can do the job of making 

enough factor IX. Males have only one X 

chromosome. If the factor IX gene is 

missing on a boy's X-chromosome, he will 

have Hemophilia B. Most people with 

hemophilia B are male. 

If a woman has a defective factor IX gene, 

she is considered a carrier. This means the 

defective gene can be passed down to her 

children. Boys born to such women have a 

50% chance of having hemophilia B. Their 

daughters have a 50% chance of being a 

carrier. All female children of men with 

hemophilia carry the defective gene. 

Case Study  

Heet Joshi/6 years/14kg/Male/Born of 

uneventful birth history. 

Patient had a history of fall in school & 

sustained injury to right thigh with X-ray 

showing fracture right shaft femur for 

which he was operated in private hospital 

for open reduction & internal fixation with 
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plate & screws under general anaesthesia. 

Intra operatively patient had bleeding, 

which was managed with 2 PRBC.On post 

op day 3 patient had swelling on operative 

site, which was managed conservatively 

with Ice application. But swelling was 

persistent with increased size even on day 7 

with fever for which patient was referred to 

our hospital. On admission patient was 

referred to orthopedic department & was 

diagnosed to have hematoma& pus on 

operative site as USG finding, so posted for 

Incision & Drainage. 

Past history revealed that patient had history 

of fall at the age of 2 years with injury to 

left elbow and developed swelling which 

was black coloured hematoma managed by 

Incision and drainage. It took 20-25 days to 

heal. 

At age of 4 years again patient had a fall 

with injury to left knee with swelling 

&hematoma for 5 days, which subsided 

with ice-cold applications. After IM 

injections of vaccination patient used to 

have swelling at the injection site, managed 

by ice-pack application with greenish 

discoloration which used to subside after 

15-20 days. Patient used to develop such 

kind of hematomas and easy bruising even 

after trivial trauma. Patient was advised 

hematological investigations but due to 

financial constrains could not get 

investigated. Patient was not having any 

recurrent URTIor cyanotic spells suggesting 

no cardiac complaints. Patient was not 

having any similar complaints in family. 

There was no other significant history of 

any medical disorder or exposure to 

anaesthesia or surgical intervention. 

Patient was referred to Hematological 

Department & was investigated for same. 

Investigations: - 

Hb-5.3 g/dl, received 2 PRBC,Hb-8.5g/dl 

Microcytic Hypochromic Anemia on 

Peripheral smear. 

Viral Markers – Negative 

Hbs Ag – Negative 

Prothrombin time (PT): -14.7 sec/ Control: -

13.7 sec 

Activated Partial Thromboplastin time 

(APTT): -72.9 sec/Control-27.9 sec 

Thrombin time (TT): -16.7 sec/Control: -

15.8 sec 

Factor IX c: -2.9% of normal pooled plasma 

(NR 50-150% of NPP) 

Factor VIII c: -137% of normal pooled 

plasma (NR 50-150% of NPP). 

Rest all investigations were normal. 

USG Thigh-Multiple intramuscular & 

intermuscular hematoma on anterior & 

lateral compartment of thigh. Largest 

measuring 11x 3.5 cm. Mild suprapatelar 

infusion with synovial thickening with 

echoes suggestive of hemorrhage.  

Renal & Liver function tests were normal. 

Patient was diagnosed to have Hemophilia 

B. As per hematologists advice 1000 units 

of factor IX & 1 PRBC (A+ve) were given 

six hours prior to surgery intravenously 

with adequate antibiotic cover & strict 

immobilization of limb. 

On examination, his heart rate was 86/min, 

regular. Arterial pressure was 100/70 mm of 

Hg. Airway was adequate. Systemic 

Examination was normal. Test for inhibitors 

to factor IX was negative. The co-ordination 

of medical, hematological and surgical care 

for this patient was carefully planned before 

his surgery. 

After adequate starvation & valid informed 

consent from mother, patient was scheduled 

for Incision & drainage of wound. 

Intramuscular injections were avoided. A 22 

gauge intravenous cannula was inserted on 
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right hand. On table i.v premedication was 

provided with injection Glycopyrolate 

0.004mg/kg, injection Midazolam 0.02 

mg/kg & injection fentanyl 2µg/kg. 

Injection Tranexamic Acid 10mg/kg was 

given to prevent bleeding. Following pre-

oxygenation for 5 minutes anaesthesia was 

induced with injection Pentothal sodium 7 

mg/kg intravenously in graded doses till 

loss of eyelashreflex. After checking & 

confirming that patient can be ventilated, 

injection Atracurium 0.75 mg/kg was given. 

Patient ventilated with Oxygen + nitrous 

oxide for 2 and half minutes & with 100% 

oxygen for 30 seconds. Under direct 

larygoscopic vision patient intubated with 

portex uncuffed endotracheal tube 

no.5.Black line confirmed & air entry 

checked. After confirming air entry 

bilaterally equal, endotracheal tube secured 

&fixed. Throat packing was done with 

adequate care to avoid airway handling 

&trauma, as surgeons were demanding left 

lateral position. Nasal intubation or Ryle’s 

tube was avoided, as it can prove traumatic 

and bleeding from the site can lead to 

aspiration. Care was taken during 

positioning of the extremities and pressure 

points were padded adequately with cotton 

to prevent intramuscular hematomas or 

haemarthrosis. Anesthesia was maintained 

on Oxygen + nitrous oxide + intermittent 

atracurium + sevoflurane with intermittent 

positive pressure ventilation on Jackson 

Ree’s circuit & active warming with help of 

warmer. Intra op, Pulse, BP, SpO2, ET CO2 

were monitored & patient was vitally stable 

throughout the procedure. The entire 

operation lasted for 1 hour with blood loss 

of approximately 200 ml. Patient received 

i.v fluids according to starvation hours & 

blood loss. Reversal of residual 

neuromuscular blockade was achieved 

satisfactorily with injection Neostigmine 

0.06 mg/kg and injection Glycopyrolate 

0.008 mg/kg. Spontaneous ventilation was 

quickly established. After extubation, 

patient was given oxygen by facemask for 

10 minutes in the operation theatre. Patient 

was monitored with cardio scope and pulse 

oximeter. Postoperatively analgesia was 

provided by injection tramadol 2mg/kg IV 

twice a day. Postoperatively the patient was 

given factor IX 500 IU for 7 days. On the 

seventh day postoperatively the patients Hb 

was 10.7 gm.%. The patient was discharged 

on the seventh postoperative day. 

Discussion: 

Haemophilia B 

Christmas disease; Factor IX hemophilia 

Hemophilia B is a hereditary bleeding 

disorder caused by a lack of blood clotting 

factor IX. Without enough factor IX, the 

blood cannot clot properly to control 

bleeding. 

Factor IX is a vitamin K-dependent factor. 

It is activated by the factor VIIa tissue 

factor complex, or factor XIa, forming the 

active enzyme factor IXa. Once activated, 

factor IXa activates factor X in the presence 

of factor VIIIa, phospholipid (activated 

platelets), and calcium. Factor VIIIa is a 

necessary cofactor for activity of factor IXa. 

Therefore, deficiency of either factor IX or 

VIII leads to a similar lack of factor X-

activating activity. Factor Xa converts 

prothrombin to thrombin in the presence of 

factor Va, activated platelets, and calcium. 

Thus, deficiency of factor IX results in 

delayed conversion of prothrombin to 

thrombin, which is the cause of the bleeding 

tendency. Hemophilia B can result from 

either the absence or the dysfunction of 

factor IX molecules.  
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Genetics                                                     

The factor IX gene is located on the tip of 

the long arm of chromosome X at 

Xq27.1
(1)
close to the factor VIII gene. The 

gene is 34 kb in size and was derived 

ancestrally from a precursor of the 

prothrombin gene like other genes encoding 

vitamin K-dependent proteins
(2) 

Human factor IX is a single-chain 

glycoprotein composed of 415 amino 

acids
(3)(4)(5).

It has a molecular weight of 

56,000.
(6)(7)

Activated factor IX, factor IXa, 

is composed of a light chain of molecular 

weight 18,000 and a heavy chain of 

molecular weight 28,000
(8) 

The factor IX gene contains eight exons 

which range in size between 25 nucleotides 

and 1935 nucleotides, and seven introns, 

which range in size from 188 nucleotides to 

9473 nucleotides. 

Several hundred mutations with different 

amino acid substitutes have been described 

in hemophilia B. These mutations include 

partial and total deletions, missense 

mutations, and others that result in the 

decreased or absent production of Factor IX 

or the production of an abnormal protein. 

Evaluation and knowledge of the specific 

gene defect in families with severe 

hemophilia enables accurate gene tracking, 

carrier analysis, and prenatal diagnosis. 

Risk factors for hemophilia B include: 

• Family history of bleeding 

• Being male 

Symptoms 

The severity of symptoms can vary, and the 

severe forms become apparent early on. 

Bleeding is the main symptom. It is often 

first seen when an infant is circumcised. 

Mild cases may go unnoticed until later in 

life. Symptoms may first occur after surgery 

or injury in response to surgery. Internal 

bleeding may occur anywhere causing 

hematuria, nose bleeds or spontaneous 

bleeding. 

Hematoma 

A rare, and often fatal, complication of an 

abdominal hematoma is perforation and 

drainage into the colon. Subcutaneous 

hematomas are known to dissect into 

muscle. Pharyngeal and retropharyngeal 

hematomas, sometimes complicating simple 

colds, may enlarge and obstruct the airway. 

Hemorrhage in or around the airway is a 

potentially life-threatening situation that 

requires prompt administration of factor IX. 

Hemorrhages occur into muscle in the 

following order of frequency: calf, thigh, 

buttocks, and forearm. 

 

Hemarthroses 

The normal synovium has few cells, but 

numerous capillaries beneath the synovial 

layer can be damaged by the mechanical 

trauma associated with daily use of joints. 

The joints most frequently involved, in 

decreasing order of frequency, are knees, 

elbows, ankles, shoulders, wrists, and hips. 

Hinge joints much more likely are involved 

than are ball and socket joints. 

Hemarthroses usually occur when an 

affected child begins to walk. 

 

Neurological Complications 

Intracranial bleeding is the most dangerous 

hemorrhagic event in hemophilic patients.
 (9)
 

Hemorrhage into the brain parenchyma or a 

subdural or epidural hematoma should 

always be suspected in hemophilic patients 

with unusual headaches  

Hemorrhage into the spinal canal is a highly 
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uncommon neurologic complication in 

hemophilia but can result in paraplegia. 

Bleeding may occur within the spinal cord 

itself, but epidural bleeding compressing 

the cord is more common.
 (9)
 

Peripheral nerve compression is a frequent 

complication of muscle hematomas, 

particularly in the extremities. Compression 

of the femoral nerve by an iliopsoas muscle 

hematoma can result in sensory loss over 

the lateral and anterior thigh, weakness and 

atrophy of the quadriceps, and loss of the 

patellar reflex. The ulnar nerve is the next 

most frequently involved peripheral nerve. 

Bleeding may occur in any muscle and may 

compress local neural blood supply. This 

situation can be followed by permanent 

neuromuscular defects and multiple 

contractures. 

Pseudo tumors (Blood Cysts) 

Pseudo tumors are blood cysts that occur in 

soft tissues or bone. They are rare but 

dangerous complications of hemophilia.
 (10)

 

Blood tests results may include: 

• Partial thromboplastin 

time  (PTT)prolonged 

• Normal Prothrombin time 

• Normal Bleeding time 

• Normal Fibrinogen level 

• Low Factor IX 

Treatment 

Treatment includes replacing the defective 

clotting factor. How much factor IX 

concentrates to be given depends on: 

• Severity of bleeding 

• Site of bleeding 

• Your weight and height 

The classification of the severity of 

hemophilia has been based on plasma 

procoagulant levels.Severe hemophilia less 

than 1% normal factor (< 0.01 U/mL). 

Moderately severe hemophilia 1-5% normal 

factor (0.01-0.05 U/mL)  

 Mild hemophilia more than 5% but less 

than 40% normal factor (>0.05 to < 0.40 

U/mL) 

Intravascular recovery of factor IX 

usually is only approximately 50 percent 

as Factor IX binds specifically to 

collagen type IV, a component of the 

vessel wall.
(11)

 The dose of factor IX can 

be estimated by assuming that 1 U of 

factor IX per kilogram body weight 

increases circulating factor IX by 1 

percent of normal or 0.01 U/ml. Thus, to 

achieve 100 percent of normal (using 

only highly purified factor IX products) 

in a severely affected patient, 100 U of 

factor IX per kilogram body weight 

should be given as a bolus, followed by 

half this amount every 12 to 18 hours. 

The dose of factor IX to be infused per hour 

can be estimated based on a factor IX half-

life of 18 to 24 hours. People with severe 

forms of the disease may need ongoing, 

preventive infusions. 

If you have severe hemophilia, you may 

also need to take factor IX concentrate 

before surgery or certain types of dental 

work. The prophylactic dose of factor IX is 

25 to 40 U/kg of body weight two times per 

week. 

Proper precautions to be taken against HIV, 

Hepatitis B and C viruses while transfusing 

concentrates. 

Treatment of Factor IX Inhibitors 

When the inhibitor titer is less than 10 

BU/ml, the factor IX inhibitor possibly can 

be neutralized using large doses of highly 



Mayur Ganvir et al. Anaesthetic Management of Patient with Hemophilia B 

 

90 
  International Journal of Medicine and Allied Health Sciences | 2014 | Vol 1 | Issue 2        E-ISSN: 2348-3229 

 www.ijmahs.com 

 

purified factor IX concentrates. However, 

when the inhibitor titer is greater than 5 to 

10 BU/ml, acute bleeding in patients should 

be treated with the same agents used to 

bypass factor VIII inhibitors.Recombinant 

factor VIIa in doses of 90 to 120 g per 

kilogram body weight administered 

intravenously every 2 to 3 hours can be 

used. 

Gene Therapy for Hemophilia B 

Clinical trials of gene transfer therapy for 

hemophilia B using AAV vectors 

containing factor IX cDNA were started in 

humans but have been stopped because of 

mild increases in liver enzyme levels.
 (12)

 

These setbacks are considered temporary, 

and further trials hopefully will resume.
 (13)

 

Prevention 

Genetic counseling may be recommended. 

Testing can identify women and girls who 

carry the hemophilia gene. 

Testing can be done during pregnancy on a 

baby that is in the mother's womb. 

All products that cause platelet dysfunction, 

especially those containing acetyl salicylic 

acid (ASA), should be avoided. Use 

nonsteroidal antiinflammatory drugs 

(NSAIDs) with caution. 

Paracetamol/acetaminophen, with or 

without narcotic analgesics, is usually 

effective in controlling pain. Avoid 

intramuscular injections wherever 

possible
(14)(15)

 

Conclusion:  

A proper history with clinical features 

correlating a particular disease and 

diagnosis is important. Anaesthetic 

management of any high-risk case such as 

hemophilia can be done if we have full 

knowledge of the disease so that proper 

precautions and interventions can be taken 

to avoid complications. 
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