
Learning Point of the Article:
Conversion total hip arthroplasty can be completed safely and with positive outcomes in patients with factor XI deficiency.

Conversion Total Hip Arthroplasty Following Failed Hip Fracture 
Fixation in a Patient with Factor XI Deficiency: A Case Report

Joseph R. Young¹, Jared Roberts¹

Case Report: A 71-year-old man with a history of FXI deficiency presented with significant right-sided hip pain secondary to post-traumatic 
arthritis from a previously treated right proximal femur fracture. The patient underwent removal of the cephalomedullary nail and conversion to 
a THA. Before the procedure, a comprehensive perioperative plan was enacted to manage the patient’s FXI deficiency. The patient underwent 
several infusions of aminocaproic acid and tranexamic acid (TXA) in an effort to prevent intra- and post-operative bleeding. The surgery was 
completed with excellent hemostasis and no post-operative complications.
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Introduction: Factor XI (FXI) deficiency is a hematologic condition that is rarely encountered by the arthroplasty surgeon. Effective risk 
assessment and perioperative management are paramount in minimizing the risk of intra- and post-operative bleeding in this patient population. 
An interdisciplinary approach is crucial in minimizing complications and achieving successful outcomes. We present the case of a patient that 
successfully underwent conversion total hip arthroplasty (THA) following failed internal fixation of a proximal femur fracture.

Conclusion: Patients with FXI deficiency can successfully undergo conversion THA surgery; however, an individualized hematologic plan 
must be enacted to minimize complications and maximize surgical outcomes and patient satisfaction. This case demonstrates that the 
antifibrinolytic agents, aminocaproic acid and TXA, can be successfully used for hematologic prophylaxis in the perioperative period for this 
population of patients.

Abstract

Case Report

Introduction

We report on a case of a 71-year-old man with a history of FXI 
deficiency who successfully underwent conversion total hip 

arthroplasty (THA) following failed internal fixation of a 
proximal femur fracture. To the best of our knowledge, there 
have been no previous reports on the management of patients 
with FXI deficiency undergoing this procedure.

Surgical management of patients with factor XI (FXI) 
deficiency, also known as hemophilia C, presents unique 
challenges to the orthopedic arthroplasty surgeon. Significant 
pre-operative planning is necessary to mitigate the risk of 
bleeding or other complications faced by these patients 
throughout  the  per ioperat ive  per iod .  Through an 
interdisciplinary approach, such patients can be successfully 
managed through joint replacement surgery with the 
expectation of a successful outcome.

The patient provided informed consent for the publication of 
the details of this case.

A 71-year-old man with a history of FXI deficiency presented to 
the orthopedic clinic with complaints of progressively 
worsening pain in his right hip. Of note, the patient had 
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previously undergone cephalomedullary nail fixation of a right 
proximal femur fracture 3 years prior by another local 
orthopedic surgeon. The patient subsequently went onto heal 
this fracture; however, he did develop severe degenerative 
changes in his right hip along with significant post-traumatic 
arthritis (Fig. 1). Surgical options along with their risks and 
benefits were reviewed with the patient who ultimately elected 
to undergo conversion THA.

Before conversion THA surgery, the 
patient was seen in the hematology 
clinic so that his perioperative plan 
could be reviewed before this surgery. 
The patient had been previously seen 

in this clinic at the time of this right hip fracture. At that time, the 
patient’s FXI deficiency was confirmed, with his factor XI assay 
at 1.9%, well below the normal value of 50–150% activity. Given 
the patient’s success with the aforementioned hematologic 
plan, it was agreed that the same protocol would be used for his 
THA conversion surgery.

Follow-up was obtained at 2 weeks, 2 months, 5 months, and 10 
months, with post-operative radiographs obtained at 2 weeks 
and 2 months (Fig. 2). The patient continued to progress to 

The patient was placed on the pre-established protocol during 
and after the surgery. He was cleared by physical therapy on 
post-operative day 1, and plans were made for discharge to 
home with a rolling walker. The patient was observed closely for 
signs of bleeding, and he remained asymptomatic throughout 
his hospital course. The patient’s hemoglobin and hematocrit 
did decrease to 8.0 g/dL and 24.6% before stabilizing, and no 
transfusion was necessary. Ultimately, the patient was 
discharged to home in stable condition on post-operative day 3, 
shortly after finishing nine doses of IV TXA per the previously 
established protocol.

Of note, the patient had a history of significant post-operative 
bleeding following a right-sided hernia repair done 19 years 
prior. At that time, his FXI deficiency was treated with only a 
single dose of fresh frozen plasma (FFP). Since then, he had 
undergone cephalomedullary nail fixation of both his left and 
right hips 3 and 5 years prior, respectively. He did not 
experience any post-operative bleeding or thromboembolic 
complications following either hip fracture surgery. The 
patient’s hematologist devised the following perioperative 
management strategy before his first hip fracture surgery: 
Preoperatively, a 5-g IV bolus of aminocaproic acid would be 
administered followed by aminocaproic acid as continuous 
venous infusion of 5 g in a 250 mL solution at 50 mL/h 
throughout the perioperative period. Postoperatively, 
tranexamic acid (TXA) would be administered as a 1 g bolus 
followed by 1 g every 8 h for 72 h for a total of nine doses. The 
patient would then be discharged on oral TXA at 1300 mg every 
8 h for the first 7 days, with the 
frequency decreased to every 12 h for 
the subsequent week. He would also 
be admini stered subcutaneous 
enoxaparin 40 mg daily for venous 
thromboembolism prophylaxis.

The patient was taken to the operating room for removal of the 
cephalomedullary nail and subsequent conversion to a THA. 
Pre-operative hemoglobin and hematocrit were 12.4 g/dL and 
35.6%, respectively. Using the previous surgical incision, 
removal of the cephalomedullary nail was completed with some 
difficulty as the distal locking screw was stripped at the time of 
removal. Once this was completed, attention was turned to 
completing the THA. Utilizing a standard anterior approach, 
the proximal femur was cut in appropriate position, the 
acetabulum was reamed up to a size 57, and a size 58 cup was 
press-fit with excellent purchase. The cup was fixed with two 
screws into the ilium. Next, the femur was prepared. An 8", size 
18 Solution (Depuy, Warsaw Indiana) stem with a 36 + 5 head 
was deemed to provide adequate stability, and the final 
components were implanted. Blood loss was estimated at 700 
mL. The patient was made toe-touch weight-bearing to the right 
lower extremity. There were no intraoperative complications 
experienced.
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Figure 1: Pre-operative anteroposterior and lateral radiograph of the patient's right hip, 
demonstrating significant posttraumatic arthritis following prior cephalomedullary nail fixation of 
an intertrochanteric femur fracture.

Figure 2: (a,b) Post-operative anteroposterior and lateral radiographs of the right hip demonstrating stable, acceptably aligned components at 
(a) 2 weeks and (b) 2 months following conversion total hip arthroplasty.



Discussion

weight-bearing as tolerated without issue. Follow-up X-rays 
demonstrated stable and well-aligned components. His pre-
operative pain improved dramatically. Despite some mild 
stiffness and a small leg length discrepancy, the patient’s overall 
clinical status improved significantly and he remains very 
satisfied with the outcome of his surgery. He did not have any 
bleeding-related complications throughout his perioperative 
course. At 10 months, the patient reported no complications, 
and he noted that he was back to full activity including hiking 
and snowshoeing without pain or other noticeable symptoms.

Perioperative management of patients with FXI deficiency 
presents a distinct challenge to the orthopedic arthroplasty 
surgeon. A multidisciplinary approach with a hematologist 
must be utilized to ensure that a comprehensive plan for 
perioperative management is in place before surgery. Effective 
hematologic management is crucial in minimizing the patient’s 
risk of post-operative bleeding and its associated sequelae. 
While there are multiple prophylactic treatment modalities that 
can be used, our case illustrates that a successful outcome can be 
achieved through per ioperat ive  management  w ith 
antifibrinolytic therapy alone.

Factor XI deficiency, also known as hemophilia C, is a rare 
autosomal recessive bleeding disorder with an incidence of 
approximately 1 in 1 million people worldwide [1]. First 
described in the 1950s, the condition is especially prevalent in 
the Ashkenazi Jewish population, with a frequency of 
approximately 8% [1, 2]. In contrast to the more severe 
hemophilia A and B, the condition is milder, is more likely to 
involve both genders, and is not associated with spontaneous 
hemorrhage into joints or soft tissues [2]. Historically, this 
condition was detected after a significant bleeding event 
following trauma or surgery; however, at present, it is more 
likely to be diagnosed incidentally following a prolonged aPTT 
on routine pre-operative evaluation [3].

Our patient did not wish to receive FFP, as he had experienced 
significant post-operative bleeding years earlier when 
subtherapeutic levels were administered during a hernia repair. 
In cases such as ours, antifibrinolytic agents can be utilized to 
counteract the profibrinolytic effect of the disease [10]. While 
reports on the use of aminocaproic acid and TXA used as 
prophylaxis in orthopedic patients with FXI deficiency are 
limited, these agents have been used with some frequency in 
oral surgery patients [11]. A Cochrane Review in 2015 
demonstrated that low-level evidence exists that suggests the 
use of aminocaproic acid and TXA is associated with a 
reduction in blood loss, number of bleeding events, and the 
need for clotting factor concentrates in patients with 
hemophilia undergoing minor oral surgery or dental extractions 
[12]. A similar treatment strategy proved to be successful in our 
case.

The previous cases have been reported in patients with FXI 
deficiency undergoing primar y THA . Santoro et al. 
demonstrated the use of factor XI concentrate in a 58-year-old 
male undergoing THA who had previously had a severe allergic 
reaction to FFP. The investigators administered factor XI 
concentrate transfusions throughout the perioperative period 
with excellent hemostasis and no reported complications [6]. 
Sano et al. reported on a 77-year-old woman who underwent 
THA successfully with perioperative FFP transfusions and 
noted no hemostatic complications [7].

Patients with FXI deficiency present unique management 
challenges in the perioperative period. The bleeding phenotype 
is highly variable, and it can be difficult to predict one’s bleeding 
risk during and after surgery [4]. A comprehensive pre-
operative history and physical examination must be completed 
for risk stratification and to assess the need for prophylactic 
hemostatic intervention [4]. In our case, prophylactic 
management was necessary given the patient’s prior bleeding 
episode following surgery, as well as the complex nature of the 
operation and potential for significant intraoperative blood loss.

ConclusionThere is currently no standardized prophylactic treatment 
regimen established for patients with FXI deficiency 
undergoing major surgery, and no optimal tool exists to predict 
the bleeding risk in these patients [5]. Multiple prophylactic 
treatment modalities have been utilized. These include FFP or 
thawed plasma (TP) transfusion, recombinant activated factor 
V I I ,  F X I  co n cent rate,  va so p ress i n  (D DAV P) ,  an d 
antifibrinolytic agents such as aminocaproic acid or TXA [4]. 
Ultimately, the type of prophylaxis should be individually 
tailored to each patient, taking into account, the patient’s 
bleeding history, as well as the fibrinolytic activity of the tissue 
at the operative site and the type of surgery planned.
Many authors advocate the use of prophylactic replacement 

therapy using FFP or FXI concentrate [3, 6, 7, 8]. FFP has 
proven to be effective, however, risks do exist for transfusion-
associated circulatory overload (TACO) and infection 
transmission given the significant amount of volume needed to 
achieve desired levels [4, 9]. FXI concentrate minimizes these 
risks but portends its own increased risk of thrombosis in 
approximately 10% of cases [3]. In addition, this therapy has 
limited availability in the United States [6].
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Clinical Message

Conversion THA following failed hip fracture fixation can be 
completed safely and effectively in patients with factor XI 
deficiency provided that a comprehensive perioperative plan 
is in place to minimize the risk on intra- and post-operative 
bleeding.
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