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Summary. We report on a series of 92 surgical
procedures (90 patients). It includes 35 orthopaedic
procedures (33 patients) and 57 non-orthopaedic
procedures (57 patients). The orthopaedic procedures
include 27 radiosynovectomies (minor surgery) and
eight major orthopaedic procedures. The non-ortho-
paedic procedures include 52 minor interventions and
five major procedures. The average age of patients was
34 years (range: 8-56), and the average follow-up
time was 3 years (range: 1-6). Of the 92 surgical
procedures, 42 were performed with activated
prothrombin complex concentrates [factor eight
inhibitor bypassing agent (FEIBA)] and 47 with
recombinant-activated factor VIla (rFVIIa; Novo-
Seven, Novo Nordisk, Bagsvaerd, Denmark). Regard-
ing FEIBA treatment in minor surgery, the initial dose
was 100 TU kg™'. After 6 h, we continued with
50 TU kg~ ! every 12 hfor at least 4 days (radiosynov-
ectomies). In minor non-orthopaedic procedures, the
dose was continued until day 14. In patients who

underwent surgery with the haemostatic control
achieved by means of rFVIIa, the initial dose of rFVIIa
in minor procedures (both orthopaedic and non-
orthopaedic) was 90-120 pg kg™ '. In postoperative
days 1-3, the dose was 2—4 x 90-120 pg kg ' q3-6 h
for 24 h. In major procedures (both orthopaedic and
non-orthopaedic), the dose was 120 pg kg™' pre-
operatively, 120 pg kg™' q 3 h day 2/day 3-5, and
then 90-120 pg kg™ ' q6 huntil day 14. There were 87
good results, four fair results and one poor result. Our
study has shown that haemophilic patients with
inhibitors requiring surgery can undergo orthopaedic
and non-orthopaedic procedures with a high expecta-
tion of success. In other words, surgery (orthopaedic
and non-orthopaedic) is now possible in haemophilia
patients with inhibitors, leading to an improved
quality of life for these patients.
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Introduction

The development of an inhibitor against factor VIII
(FVII) or factor IX (FIX) is the most common and
most serious complication of replacement therapy in
patients with haemophilia A or B, resulting from the
exclusive use of virus-inactivated, plasma-derived
concentrates or recombinant products. Two
approaches for the treatment of patients with inhibi-
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tors have been proposed. Immune tolerance induc-
tion using high-dose FVIII or FIX daily or twice daily
for a period of a few months to several years may
completely eliminate the inhibitor, again allowing the
patient to be treated efficiently with FVIIT or FIX [1,2].
However, immune tolerance induction fails in around
20% of cases and is not proposed for all patients
because of the high probability of failure or adverse
events. Furthermore, this procedure is very costly.
The other possibility is to treat bleeding episodes
with prothrombin complex concentrates (PCCs),
activated  prothrombin  complex  concentrates
(APCCs) such as factor eight inhibitor bypassing
agent (FEIBA; Baxter Bioscience, Vienna, Austria)
[3-5] or with recombinant-activated factor VIla
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(rFVIla; NovoSeven, Novo Nordisk, Bagsvaerd,
Denmark) [6-9]. In case of failure of APCC or
rFVIIa in life- or limb-threatening bleeds or as first-
line treatment for major bleeds, high-dose human
[10] or porcine FVII [11] or human FIX may be
efficacious if the inhibitor is low or is lowered using
plasmapheresis [12] or protein A immunoadsorption
[13]. However, the anamnestic rise of the inhibitor
will render treatment with FVIII or FIX ineffective
within a few days, making the patient resistant to
rescue with FVIII or FIX for months or even years.

We report our experience on surgery in haemo-
philia patients with inhibitors, both in non-ortho-
paedic and orthopaedic procedures.

Madrid experience

We have performed so far 92 surgical procedures (90
patients), of which 35 were orthopaedic procedures
and 57 were non-orthopaedic procedures. The aver-
age age was 34 years (range, 8-56) and the average
follow-up was 3 years (range, 1-6).

Regarding minor orthopaedic surgery, that is to
say radiosynovectomies, 27 joints were treated
{intra-articular injections) in 27 patients. Knees were
injected with yttrium (°"Y), while ankles and elbows
were injected with rhenium (***Rh). Twenty radiosy-
novectomies were performed with APCCs (FEIBA),
and seven with rFVIIa (NovoSeven).

With regard to the group of major orthopaedic
procedures, six patients underwent eight orthopaedic
operations: three total knee arthroplasties (Fig. 1),
one total hip arthroplasty (Fig. 2), one fixation of
bone fracture, one ankle arthrodesis (Fig. 3), one
removal of hardware of the ankle fusion and one
knee arthrodesis. In this group, six procedures were
performed with rFVIIa (NovoSeven) and two with
APCCs (FEIBA). Overall, of the 35 orthopaedic
procedures, 22 were performed with FEIBA and 13
with NovoSeven.

Concerning minor non-orthopaedic surgery, 52
patients underwent 52 surgical procedures: 37 cen-
tral catheter placements, 10 dental extractions, two
inguinal hernias, one lipoma, one hydrocele and one
cataract. Regarding major non-orthopaedic surgery,
five patients underwent five procedures: one thora-
cotomy (lobectomy), one craniotomy, one piloro-
plasty, one appendicectomy and one corneal
transplant. Overall, of the 57 non-orthopaedic pro-
cedures, 23 were performed with FEIBA and 34 with
NovoSeven. The data and results of this study are
summarized in Tables 1 and 2.

Regarding FEIBA treatment in minor surgery, the
initial dose was 100 TU kg™'. After 6 h, we contin-
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Fig. 1 (a—c) Total knee arthroplasty in a 27-year-old haemophilia
patient with inhibitor and severe haemophilic arthropathy (circle).
In the postoperative period, he presented recurrent bleeding
because of psendoaneurysm of a geniculate artery. The complica-
tion was satisfactorily resolved by arterial embolization (vascular
stent). The final result was fair: (a) Anteroposterior pre-operative
radiograph showing a severe degree of arthropathy. (b) Intra-
operative view after implantation of the prosthesis and release of
the tourniquet. (c) Anteroposterior postoperative view with the
prosthesis satisfactorily implanted. Note the wvascular stent
(metallic device) in the posterior aspect of the joint (arrow).

ued with 50 TU kg™! every 12 h for at least 4 days
(radiosynovectomies). In minor non-orthopaedic
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Fig. 2. Total hip arthroplasty in a totally displaced femoral neck
fracture of a 53-year-old haemophilia patient with inhibitor and
haemophilic arthropathy of the hip: (a) Pre-operative radiograph
showing the fracture (arrows). (b) Intra-operative view of the
acetabulum showing haemophilic arthropathy. (¢) Radiograph
after 1 year of the implantation of a cemented prosthesis. The
clinical result was good.
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Fig. 3 (a-d) Ankle arthrodesis in a 46-year-old haemophilia pa-
tient with inhibitor. It was performed with a retrograde intrame-
dullary nail locked proximally and distally: (a) Clinical view of
both ankles. Note the severe deformity of the right ankle {arrow).
(b} Pre-operative AP view of both ankles showing a severe degree
of arthropathy, mainly in the right ankle (arrow). (c) Pre-operative
lateral radiograph of the right ankle showing severe arthropathy
(circle). (d) Postoperative radiograph showing the implanted in-
tramedullary nail.
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Table 1. Main data and results of orthopaedic procedures (33 haemophilia patients with inhibitors: 27 radiosynovectomies, eight major

Nao. Haematological
Procedure procedures treatment Result Complications Comments
Radiosynovectomies (m) 27 20 with FEIBA, 19 good, 1 fair 1 postinjection Yetrium-90 and
7 with rFVIla bleeding Rhenium-186
Total knee arthroplasty (M) 3 2 with FEIBA, 2 good, 1 fair 1 postoperative Required arterial
1 with rFVIla bleeding embolization to
be resolved
Fixation of femoral neck 1 rFVila Good None None
fracture (M)
Total hip arthroplasty (M) 1 rFVila Good None None
Ankle arthrodesis, removal 2 2 with FEIBA Good None None
of hardware (M) Good None None
Knee arthrodesis (M) 1 rFVIla Good None None

M, major procedure; m, minor proced

ure.

Table 2. Main data and results of non-orthopaedic procedures (57 haemophilia patients with inhibitors: 52 minor procedures, five major

procedures).
Nao. Haematological
Procedure procedures treatment Result Complications Comments
Central catheter placements {m) 37 17 FEIBA, 20 rFVIla All good None None
Dental extractions (m) 10 2 FEIBA, 8 rFVIla All good None None
Lipoma (m) 1 FEIBA Good None None
Hydrocele (m) 1 rFVIla Good None None
Cataract (m) 1 FEIBA Good None None
Thoracotomy (lobectomy) (M) 1 rFVIla Poor Death (pulmonary None
complications)

Craniotomy (M) 1 rFVIla Good None None
Piloroplasty (M) 1 rFVIla Good None None
Appendicectomy (M) 1 FEIBA Good None None
Corneal transplant (M) 1 FEIBA Good None None
Inguinal hernia (m) 2 2 rFVlila 2 good None None
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procedures, the dose was continued until day 14. In
patients who underwent surgery with haemostatic
control achieved by means of rFVIIa, the initial dose
of rFVIIa in minor procedures (both orthopaedic and
non-orthopaedic) was 90-120 pg kg™'. During post-
operative days 1-3, the dose was 2-4 x 90-120 pg
kg™! q3-6 h for 24 h. In major procedures (both
orthopaedic and non-orthopaedic), the dose was
120 pg kg™! pre-operatively, 120 ug kg™' g 3 h day
2/day 3-5, and then 90-120 pg kg™! q 6 h until day
14.

Discussion

Until a decade ago, major surgery in patients with
haemophilia and an inhibitor was extremely rare.
However, since then, substantial experience has been
accumulated regarding adequate haemostatic treat-
ment to cover these patients during any kind of
surgery. Surgery requires effective haemostasis to
reduce wound haematomas that may ultimately
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become infected and jeopardize the long-term out-
come. FEIBA and rFVIIa have been used in our series
as haemostatic agents, with a high rate of satisfactory
results but with one bleeding complication rate after
major orthopaedic procedure.

Contemporary surgical and haematological ad-
vances (FEIBA, rFVIIa) allow us to perform major
operations on haemophilic patients with inhibitors,
however, also with a higher risk of bleeding compli-
cations than in haemophilic patients without inhib-
itors [14-16].

Since the introduction of bypassing agents (APCCs,
rFVIIa), a substantial number of surgical interventions
have been reported without haemostatic problems in
haemophiliacs with inhibitors, indicating that the
new therapeutic strategies may be effective and safe.
Thus, orthopaedic and non-orthopaedic procedures
may become routine, which may improve the
patients” quality of life. Nevertheless, surgical pro-
cedures on inhibitor patients are still difficult in view
of the lack of both solid evidence-based dosage
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recommendations and routine perisurgical patient
drug administration. Although internationally the
surgical experience documented with rFVIIa is
greater than the one with FEIBA, and rFVIIa was
the first agent used by us for major orthopaedic
surgery, we have got satisfactory results with both
bypassing drugs in all types of surgery (major and
minor, orthopaedic and non-orthopaedic).

In conclusion, in our centre, 92 procedures were
performed on 90 haemophilic patients with inhibi-
tors with excellent results. Both FEIBA and Novo-
Seven helped us to control haemostasis in these
patients.
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