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A 13-year review of elective
orthopaedic surgery
outcomes in patients with
hemophilia A and B
From 2004 to 2017 orthopaedic procedures for hemophilia patients
in BC shifted from mainly knee surgeries to mainly ankle surgeries,
and reductions were observed in both hospital length of stay and the
need for coagulation factor prophylaxis.

ABSTRACT
Background: Patients with hemophilia A and B are
at risk for progressive arthropathy and are known
to have less satisfactory outcomes when undergoing orthopaedic surgery than patients without
hemophilia. During the mid-2000s the approach
to adult hemophilia care in Canada changed significantly to include preventive coagulation factor
replacement therapy. Starting in 2004 adults with
significant arthropathies began using coagulation
factor prophylaxis. By 2012 this approach was used
by over 80% of BC hemophilia patients, and by 2017
coagulation factor prophylaxis was the established
approach. A study of patients in BC was proposed
to compare management and surgical outcomes
from 2004 to 2017 as the approach to hemophilia
care changed.
Methods: Data were reviewed from the clinical
charts and electronic medical records of patients
with hemophilia who underwent elective orthopaedic surgery and had follow-up through the
Adult Bleeding Disorders Program of BC at St. Paul’s
Hospital from January 2004 to February 2017. Study
subjects were adult orthopaedic surgery patients
with mild to severe factor VIII deficiency (hemophilia A) or factor IX deficiency (hemophilia B). The
primary outcomes considered were type of hemo250 BC Medical Journal vol. 61 no. 6 | july/august 2019

philia and severity, type of orthopaedic surgery,
joints involved, coagulation factor administered,
hospital length of stay, and any surgical complications. Hemophilia cases were classified as mild,
moderate, or severe. Data collected for coagulation
factor VIII and IX utilization (u/kg) included doses
from the preoperative period to postoperative day
14. Surgical complications were defined as unexpected postoperative events such as bleeding and
thrombotic events. Outcomes were compared for
three eras: the “early prophylaxis” era, 2004 to 2009;
the “transition to prophylaxis” era, 2010 to 2012;
and the “established prophylaxis” era, 2012 to 2017.
Results: The study identified 42 patients with
hemophilia who underwent 46 elective orthopaedic procedures from January 2004 to February 2017. Of these patients, 31 (74%) had severe
hemophilia, 5 (12%) had moderate hemophilia,
and 6 (14%) had mild hemophilia. The proportion
of patients with severe hemophilia was the same
in the early prophylaxis era and the transition era.
However, in the established prophylaxis era there
was a decrease of more than 30% in the proportion
of patients with severe hemophilia. Knee, elbow,
and ankle procedures were common in all three
eras, with knee procedures predominating in the
early era (48% of surgeries) and ankle procedures

predominating in the established era (60% of surgeries). Coagulation factor utilization changed from
the early prophylaxis era to the established era,
decreasing by 35% for knee procedures and by 44%
for ankle procedures. Comparison of arthroscopic
and open procedures over the three eras revealed
that 27% less factor VIII on average was required
for arthroscopic procedures in both the early and
transition eras, and 10% less in the established
era. The median hospital length of stay for knee
arthroplasty patients with hemophilia ranged from
4 to 7 days over the three eras, while the median
stay for hip arthroplasty patients declined over the
three eras from 7 to 3 days. Postsurgical complications were associated with 10 out of 46 procedures.
No thrombotic complications occurred and no
coagulation factor inhibitors developed.
Conclusions: Over the study period orthopaedic
procedures for hemophilia patients shifted from
mainly knee surgeries to mainly ankle surgeries,
and since 2012 a larger proportion of patients have
had mild to moderate rather than severe hemophilia. Centralization of care has allowed for better
communication and monitoring among the surgical and hematology teams in BC and resulted in a
reduction in coagulation factor VIII utilization per
case without untoward surgical complications.
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Reductions in both coagulation factor utilization
and hospital length of stay have contributed to
the cost-effectiveness of treatment. Study limitations included small sample size, inconsistent
data collection, and a lack of patient-reported outcomes. Future studies might focus on expanding
the database to incorporate more outcome data
from patients and data from other centres and
provinces.

of hemophilia patients experiencing surgical procedure), joints involved (knees, ankles, elcomplications with orthopaedic foot and ankle bows, or others), coagulation factor utilized
reconstruction, and a lack of BC experience (VIII or IX), hospital length of stay (LOS),
regarding complications in lower extremity ar- and any surgical complications.
throplasty and fusion.
Hemophilia cases were classified as mild,
During the mid-2000s the approach to adult moderate, or severe according to the level of
hemophilia care in Canada changed signifi- coagulation factor VIII or IX activity in plasma.
cantly to include preventive coagulation factor Mild hemophilia was defined as 5% to 40% of
replacement therapy giv
normal activity, moderate
en in the home—an
hemophilia as 1% to 5%
approach that decreased
of normal activity, and
rates of joint bleeding
se v ere hemophilia as
Hemophilia patients,
over the following decade.
less than 1% of normal
Starting in 2004 adults
activity.
especially those with
with significant arthropaKnees, ankles, and
severe or moderately
thies began using coagulaelbows were considered
severe disease, are
tion factor prophylaxis.
hemophilia index joints.
at risk of developing
By 2012 this approach
Hips and shoulder were
was used by over 80% of
considered non-index
arthropathy related to
BC patients. By 2017 cojoints.
recurrent hemarthrosis.
agulation factor prophyData were collected
laxis was the established
for coagulation factor VIII
approach.
and IX utilization (u/kg)
A study of patients in
from the preoperative dose
BC was proposed to compare management and to the postoperative day 14 dose.
surgical outcomes from 2004 to 2017 as the
Hospital LOS data were collected for all
approach to hemophilia care changed.
patients, but only LOS data from the knee and
hip arthroplasty cases were compared to data
Methods
from the Canadian Joint Replacement Registry
Data were extracted retrospectively from the (CJRR),6 as other joint groups are not included
clinical charts and electronic medical records in the CJRR.
of patients with hemophilia who underwent
Surgical complications were defined as unelective orthopaedic surgery and had follow-up expected postoperative events that may have althrough the Adult Bleeding Disorders Program tered the course of management for the patient.
of BC (also known informally as the provincial These included bleeding, coagulation factor
hemophilia program) from January 2004 to inhibitor development, infections, thrombotic
February 2017.
events, and prolonged hospital stay. Early postBefore 2004 orthopaedic surgery for adults surgical bleeds were defined as those occurring
with hemophilia was performed in a variety 0 to 14 days after surgery, while delayed bleeds
of BC centres. After the hemophilia program were defined as those occurring 15 days or lonmoved to St. Paul’s Hospital in 2004 most cases ger after surgery.
were managed by a team of orthopaedic surOutcomes were compared for three eras:
geons and other specialists in accordance with the “early prophylaxis” era, 2004 to 2009; the
published guidelines.5
“transition to prophylaxis” era, 2010 to 2012
Study subjects were adult orthopaedic sur- (use of prophylaxis increasing but not yet stangery patients with mild to severe factor VIII dard); and the “established prophylaxis” era,
deficiency (hemophilia A) or factor IX defi- 2012 to 2017.
ciency (hemophilia B).
The study received ethics approval from the
The primary outcomes considered were type University of British Columbia and the Proviof hemophilia and severity, type of orthopae- dence Health Care Research Institute.
dic surgery performed (open or arthroscopic

Background

Hemophilia patients, especially those with severe or moderately severe disease, are at risk
of developing arthropathy related to recurrent
hemarthrosis.1,2 The most commonly affected
joints are the knees, ankles, and elbows.1 Arthropathy can result in major morbidity, including chronic joint pain, loss of joint function,
and long-term disability.2 Orthopaedic surgical
intervention can include joint debridement,
joint replacement, and arthrodesis.3
Patients with hemophilia undergoing ortho
paedic surgery have less satisfactory outcomes
than patients without hemophilia undergoing similar procedures.1,3 As well, hemophilia
patients can be at high risk for surgical complications when co-infected with HIV and/
or hepatitis C.4 Despite this, there is little information in the literature on the proportion
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the early and transition eras, we were not able
to determine how much factor VIII was administered in the two periods for these eras. We
did determine that in the established era almost
double the amount of factor VIII was used in
the preoperative to postoperative day 7 period.
A comparison of arthroscopic and open
procedures over the three eras revealed that
27% less factor VIII was used on average in
arthroscopic surgeries in both the early prophylaxis and transition eras. Similarly, 10%
less factor VIII was required on average for arthroscopic procedures than for open procedures
in the established prophylaxis era [Figure 3].
Hospital length of stay
The median LOS for knee arthroplasty patients
with hemophilia ranged from 4 to 7 days over
the three eras. The median LOS for hip arthroplasty patients declined over the three eras
from 7 to 3 days. These findings were similar
to those in the Canadian Joint Replacement
Registry (CJRR),6 except for the LOS of 7 days
for knee arthroplasty in BC in the transition
era compared with an LOS of 4 days reported
by the CJRR [Table 1].
The median LOS for arthroscopic procedures was lower than for open procedures in all
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three eras. The median LOS for open procedures ranged from 3 to 6 days, while the LOS
for arthroscopic procedures ranged from 1 to
2 days [Table 2].
Postsurgical complications
Postsurgical complications were associated with
10 out of 46 procedures performed in the study
period. These included early bleeds (2), delayed
bleeds (2), infection (1), wound healing complication (1), and other minor complications such
as extreme pain (1), joint non-union (1), and
stiff postsurgical joint (2). No thrombotic complications occurred and no coagulation factor
inhibitors developed. In addition, no surgical
revisions or repeat surgeries were required for
any of the 46 procedures.
One of the early bleeds occurred on postoperative day 1 of an open total elbow replacement. This was quickly identified and required
additional coagulation factor VIII for management. The second case of postsurgical early
bleed occurred on postoperative day 5 of an
open total hip replacement and did not require

additional coagulation factor replacement but
resolved spontaneously.
The first of the two delayed bleeds occurred
7 to 8 weeks after an open total knee replacement, and the second was a 10-week postoperative spontaneous ankle bleed following an
arthroscopic ankle synovectomy and joint debridement procedure.

Conclusions

Orthopaedic procedures for adult hemophilia
patients in BC have shifted from mainly knee
surgeries to mainly ankle surgeries over the past
13 years, and patients with mild to moderate
hemophilia now represent a larger proportion
of cases than they did before 2012.
Study findings also suggest that centralization of care has allowed for better communication and monitoring among the surgical
and hematology teams in BC and resulted in a
reduction in coagulation factor VIII utilization
per case without untoward surgical complications. Hospital LOS data for BC cases were
found to be similar to national LOS data, with

Table 1. Median length of stay (LOS) in hospital for BC knee and hip arthroplasty patients with hemophilia
compared with national LOS data from Canadian Joint Replacement Registry (CJRR), 2004 to 2017.
LOS for total knee arthroplasty

LOS for total hip arthroplasty

BC

CJRR

BC

CJRR

2004–2009
Early prophylaxis era

5 days

4 days

7 days

5 days

2010–2012
Transition era

7 days

4 days*

—

4 days*

2012–2017
Established era

4 days

3 days†

3 days

4 days†

*CJRR median value for 2011–2012, †CJRR median value for 2013–2014

Table 2. Median length of stay (LOS) in hospital for BC patients with hemophilia undergoing open and
arthroscopic joint surgery, 2004 to 2017.

LOS for open
surgery

Number of open
procedures

LOS for
arthroscopic
surgery

Number of
arthroscopic
procedures

2004–2009
Early prophylaxis era

5 days

14

2 days

6

2010–2012
Transition era

6 days

4

1 day

4

2012–2017
Established era

3 days

6

2 days

9

LOS rates in general declining over time. Reductions in both coagulation factor utilization
and hospital length of stay contribute to the
cost-effectiveness of treatment.
Increase in ankle procedures
Although few studies have described recent
trends in musculoskeletal procedures in the
hemophilia population, the literature does reflect the clinical observation that procedures for
the knee, elbow, and ankle (index joints) are
most common, while procedures for the hip,
shoulder, and wrist are less common.7,8 Weight
bearing is known to make the ankle and knee
joints prone to trauma, and it is hypothesized
that walking initiates hemarthrosis and leads
to subsequent synovitis. The attempt of the
synovium to eliminate the excess blood results
in synovial inflammation and proliferation and
creates a vicious cycle of hemarthrosis-synovitis-hemarthrosis, which eventually leads to
chronic inflammation and joint arthropathy.8
This was confirmed in a study by Gamble and
colleagues, which identified the ankle as the
first site of bleeding in early childhood. Because of continuous trauma with participation
in activities, the ankle is the most common
site of hemophilic arthropathy in the second
decade of life.9
When Jackson and colleagues studied a large
cohort of adult Canadian hemophilia patients,
they found that the high prevalence of ankle
arthropathy was not reduced in younger adults
who used coagulation factor prophylaxis compared with older adults, whereas the prevalence
of elbow and knee arthropathy was significantly
reduced.10 Thus it can be expected that ankle
procedures will continue to predominate in
future unless better methods of bleeding prevention are implemented.11
Reduction in severity
This study found a decrease in the proportion
of hemophilia patients with severe disease undergoing orthopaedic procedures in the established era (2012 to 2017) compared with the
two earlier eras (2004 to 2009 and 2010 to
2012). This could be largely due to higher rates
of prophylaxis in recent years. With sufficient
prophylaxis, patients’ bleeding phenotype
is milder, which would reduce, although not
BC Medical Journal vol. 61 no. 6 | july/august 2019 253
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totally prevent, associated musculoskeletal com- contributing factors in the reduction of postplications of hemophilia.10,12 This may not have operative hospital LOS for hemophilia patients.
been the case in the first two eras of our study, This can be seen in the shorter median LOS
when on-demand treatment in response to for arthroscopic procedures that ranged from
bleeding was more common for our patients. 1 to 2 days compared with the longer median
In the established era, eight surgical patients LOS of 3 to 6 days for open procedures.
with severe disease were using on-demand
A study by Pakzad and colleagues in 2014
treatment and as a result can be expected to found patients with open ankle fusions had
develop arthropathy rehospital stays 1.36 times
quiring intervention. Two
longer than patients who
of these patients had unhad undergone arthro
Having a dedicated,
dergone orthopaedic proscopic ankle fusions, and
cedures in previous eras of
identified a similar trend
specialized hemophilia
the study period.
for total ankle replacetreatment centre with
ments compared with
the surgical team in
arthros copic ankle fuReduction in factor VIII
close proximity has
sions.13 These differences
utilization
allowed for better
are largely related to reThe observed reduction
in coagulation factor VIII
duced postoperative pain
communication and
utilization over the study
after arthroscopic procesupport of patients.
period largely resulted
dures compared with open
from alignment with inprocedures, which con5
ternational guidelines and
tributes significantly to
an understanding that higher doses provoke shorter postoperative hospitalization.14,15 In
coagulation factor inhibitor development and addition, arthroscopic procedures are known
postoperative thrombotic events. The high cost to contribute to significant cost-savings over
of the coagulation factor concentrates was also open procedures owing to this shorter hospia factor in reducing utilization. This study pro- talization time and significantly less intraoperavides reassuring outcome data to support the tive blood loss.14
safety of reducing factor VIII utilization with
close monitoring and follow-up from coordi- Thromboembolism risk
nated multidisciplinary teams.
In patients without hemophilia, orthopaedic
procedures such as knee arthroplasty are assoReduction in LOS
ciated with an increased risk of venous thromThe median hospital length of stay for BC he- boembolism when thromboprophylaxis is not
mophilia knee arthroplasty patients ranged from used. In patients with hemophilia, the risk of
4 to 7 days over the three eras, while the LOS bleeding means that most centres do not use
for hip arthroplasty patients declined over the thromboprophylaxis in tandem with coagulayears from 7 to 3 days. Despite these findings tion factor replacement therapy.16 The Adult
being similar to those reported in the CJRR,6 Bleeding Disorders Program of BC does not
no reliable conclusions can be made based on use thromboprophylaxis for hemophilia cases,
these given the small sample size for certain and it is reassuring that in our experience over
groups. It is plausible that an extra day or two 13 years no cases of clinical thromboembolism
of admission is necessary to ensure patients were observed.
receive the intended coagulation factor replacement, particularly for patients with less severe Study limitations
disease who are not accustomed to administer- One limitation of this study was small sample
ing their own replacement therapy. However, size for certain groups, which is largely due to
the use of prophylaxis in the later eras, as well the rarity of hemophilia itself. Another limitaas less invasive surgical procedures and more tion was inconsistent data collection for ceradvanced rehabilitation programs, are likely tain outcomes. The database we relied on did
254 BC Medical Journal vol. 61 no. 6 | july/august 2019

not consistently and continuously track factor
VIII and factor IX utilization for postoperative days 8 to 14 (after hospital discharge). As
well, the study did not evaluate patient-reported
outcomes.
Future studies might focus on expanding
the database to incorporate more outcome data
from patients and other centres and provinces.
This will create a larger and more robust database that can provide readily accessible results
to physicians and surgeons managing hemophilia patients.
Summary
This retrospective study demonstrates that over
the past 13 years orthopaedic procedures for
adult hemophilia patients in BC shifted from
mainly knee surgeries to mainly ankle surgeries. Our review provides a long-term profile
of these patients and shows the adequacy of
previous and current management strategies.
We have learned that having a dedicated, specialized hemophilia treatment centre with the
surgical team in close proximity has allowed for
better communication and support of patients
throughout the management process, and better
and more cost-effective care of BC hemophilia
patients overall. n
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