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Continuous Axillary Brachial Plexus Block (CABPB) is an effective method of controlling
postoperative pain after upper extremity surgery. We report a case of using a CABPB to control
postoperative pain and facilitate early joint mobilization with continuous passive motion and
weight-bearing physical therapy after an elbow surgery in a patient with severe hemophilia.
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W

ith the advancement in the understanding of
coagulation mechanisms and the parallel
improvement of Factor VIII (FVIII) replacement therapy,
regional anesthesia can be used in patients with hemophilia
provided that FVIII activity levels are maintained above 80
percent during the procedure and then 30 percent thereafter.
Reports of using regional anesthesia are scarce and there has
been no report of using a CABPB in patients with hemophilia.
Recently, we had a patient with severe hemophilia who
underwent an extensive elbow surgery and needed effective pain
control postoperatively to participate in the early joint
mobilization therapies. We used a CABPB, and the patient was
able to participate in the continuous passive motion and weightbearing physical therapy on the first postoperative day.

CASE REPORT
A 36-year-old male patient (height, 178 cm; weight, 128 kg)
with severe hemophilia was scheduled for a resection of the
radial head, synovectomy, and contracture release of his right
elbow. His medical history was significant for hemophilia A
with a FVIII activity level of less than 1 percent. His surgical
and anesthesia history included total knee replacements and
ankle fusions under general anesthesia without difficulty. For
the last several years, he experienced repeated hemarthroses of
his right elbow resulting in Stage IV hemophilic arthropathy
with pain, swelling, and limitation of motion. The range of
motion of his right elbow was 30 to 105 degrees of flexion. He
was unable to reach his mouth with his right hand. A
neurological examination of his right arm was normal. His
medications included FVIII and hydrocodone with
acetaminophen.
The plan was to proceed with surgery under general
anesthesia, evaluate neurological and vascular status of his right
arm after he was fully awake from anesthesia, and then place a
CABPB catheter the next day. After obtaining adequate
analgesia, the patient’s right arm was to be placed on continuous
passive motion and physical therapy that required flexion and
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extension of his elbow with a 2 kg of weight every two hours
between his continuous passive motion therapies.
One hour before the surgery, the patient received 3500 units
of intravenous FVIII followed by a continuous infusion of 215
units per hour. His FVIII dosage was determined by a FVIII
falloff study and his FVIII level was 84 percent before entering
the operating room. General anesthesia was induced with
intravenous fentanyl, 250 mcg; propofol, 250 mg; and
rocuronium, 75 mg. His trachea was intubated without trauma
and anesthesia was maintained with inhalation of isoflurane and
nitrous oxide for the 4-hour procedure. Blood loss was about
200 ml with the use of tourniquet. Postoperatively his pain was
controlled with intravenous morphine. On the first
postoperative day, the neurological and vascular examination of
his right arm was normal and his VIII level was 115 percent. A
CABPB performed by identifying the brachial plexus with a
nerve stimulator (Stimuplex, B. Braun Medical Inc., Bethlehem,
PA) connected to an 18-gauge, insulated Tuohy needle. Twenty
ml of normal saline was injected through the needle and a 20gauge polyamide radiopaque catheter (Contiplex B. Braun
Medical Inc., Bethlehem, PA) was advanced 10 cm beyond the
needle tip into the axillary neurovascular sheath. After a 5 ml
test dose, 30 ml of 0.2 percent ropivacaine was injected through
the catheter followed by a continuous infusion of 0.2 percent
ropivacaine at a rate of 6 ml per hour. After obtaining adequate
analgesia, his right arm was placed on a continuous passive
motion machine. Every 2 hours between his continuous passive
motion therapies, for 15 minutes he participated in physical
therapy that required flexion and extension of his elbow with a
2 kg of weight. His pain was assessed on a visual analog scale of
0 to 10 (0: no pain, 10: the most unbearable pain) and
maintained at less than 3 by adjusting the rate of ropivacaine
infusion between 6 to 15 ml per hour. Intravenous morphine
was made available as a rescue medication. His FVIII was
checked every 12 hours and maintained between 33 to 150
percent by the continuous infusion of FVIII. He participated in
continuous passive motion and weight-bearing physical
therapies without difficulty. He experienced no break-though
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pain and required no rescue medication except hydrocodone, 10
mg with acetaminophen, 500 mg each night to help him to
sleep. On the third postoperative day, the catheter was removed.
There was no bleeding at the skin puncture site or hematoma
formation in the axilla. The patient’s sensory function returned
to normal in 3 hours. He was discharged from the hospital on
the fourth postoperative day with an intravenous catheter in
place to self-administer FVIII. He returned for FVIII level
checks for the next 2 days and then every 2 to 5 days for 3 weeks
as he was being tapered off the replacement therapy. His FVIII
level was maintained between 33 to 58 percent. Three weeks
postoperatively, he remained free of pain. The range of motion
of his right elbow was 25 to 100 degrees of flexion. He was able
to reach his mouth with his right hand. The patient was satisfied
with the surgical outcome, postoperative pain control, and
hemophilia management.

DISCUSSION
Hemophilia A is a bleeding disorder resulting from a genetic
deficiency of FVIII and is the most common and most serious
hereditary disorder of coagulation. It is transmitted as an Xlinked recessive trait with variable expression. The incidence is
estimated at 1 in 10,000 to 25,000. Hemarthosis is the most
common manifestation of moderate to severe hemophilia A.
Repeated bleeding into a joint can cause chronic synovial
inflammation and progressive cartilage degeneration, known as
hemophilic arthropathy, that often requires surgery.1,2 With the
advancement of VIII replacement therapy, orthopedic surgery
can be performed safely under general or regional anesthesia
provided that the FVIII level is maintained at 80 to 100 percent
during surgery and above 30 percent postoperatively.2-4 In
preparing patients with hemophilia for surgery, FVIII levels are
routinely raised to approach 80 to 100 percent to compensate
for its intraoperative decline secondary to dilution, short halflife, or possible resistance, and to insure that FVIII levels do not
drop below 30 percent during surgery and the immediate
postoperative period. FVIII dosage is determined by
preoperative FVIII falloff studies that allow the development of
a dose response curve so that the dosages and timing can be
tailored to the individual patient to maintain the desired FVIII
level.2,3 There is no conclusive data showing the precise level of
FVIII activity or how long the level should be maintained
postoperatively. It is generally believed that a FVIII level of
greater than 30 percent postoperatively for 10 days is sufficient.2-6
In our patient, we had difficulty maintaining a steady FVIII
level because of the frequent failures of the intravenous infusion
site. His FVIII levels were as low as 33 percent and as high as
150 percent.
The successful use of axillary block, continuous epidural,
and spinal anesthesia has been reported in patients with
hemophilia provided that the patient’s FVIII levels were
maintained above 30 percent.4,7 However, we found no report of
using a CABPB in patients with hemophilia in our literature
search.
A CABPB provides excellent postoperative analgesia8-14 and
can be used to facilitate early joint mobilization with

continuous passive motion.8,9 To improve the joint mobility
after elbow surgery, early physical therapy with continuous
passive motion has been advocated.8,9 Lennon8 and Morrey9
described placing a CABPB in the recovery room after the
patient is fully awake from general anesthesia so that the
neurological and vascular evaluation of the operated extremity
can be performed prior to placing the block.
The risk of vascular complication from placing a CABPB in
patients with hemophilia is unknown. For patients without
hemophilia, Morrey9 and Gaumann et al10 reported no bleeding
from 26 and 20 patients, respectively. Mezzatesta et al11 reported
one axillary artery puncture in 20 patients. Sada et al12 reported
one major hematoma formation in 597 patients.
We postulated that the risk of bleeding in our patient from
a CABPB catheter should be no higher than that of a patient
without hemophilia provided that patient’s FVIII level was
maintained above 80 percent while the catheter was being
placed and then above 30 percent thereafter. We presented the
result of our literature search to the patient and discussed the
benefits and risks of a CABPB. He consented to receiving
general anesthesia for the surgery and the placement of a
CABPB postoperatively.
The use of 0.2 percent ropivacaine provided him with
effective pain control while preserving motor function and
allowed him to actively participate in the weight-bearing
physical therapy.
In summary, we report a case of using CABPB in a patient
with severe hemophilia for postoperative pain control and
facilitate early joint mobilization after an extensive elbow
surgery. We believe that CABPB can be used in patients with
hemophilia provided that FVIII level is maintained above 80
percent during the placement of the catheter and then 30
percemt thereafter.
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