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Abstract: We describe an interesting case report about a patient with hemophilia A with severe chronic elbow
arthropathy who underwent multiple surgical because of his condition. We collected all the clinical and
imaging findings, and we compared the decision-making flow chart and the surgery performed with the most
recent indications, treatments and complications reported in the literature. The aim of this case report is to
show how the hemophilic patient even if young usually comes to our attention from the beginning with
complex and advanced musculoskeletal disease. Elbow hemophilic arthropathy is a complex disease and the
management in these patients could be more difficult than others because of the higher risk of complications
rate after all surgical procedures, for this reason, it’s very important to treat these patients in hub centers with
expertise in well-coordinated multidisciplinary teams. The path from diagnosis to surgical treatment of
hemophilic elbow arthropathy can be a risky one, as it happened in this case.
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1. Introduction

Hemophilia is a recessive X-linked inherited coagulopathy that affects male subjects of all
ethnicities. It is divided in Hemophilia A, caused by the absence or disfunction of clotting factor VIII
(1:5000), and Hemophilia B, caused by the absence or disfunction of clotting factor IX (1:20000). The
severity of the disease is assessed based on the quantity of the functional clotting factor in the blood
circulation. Hemophilic arthropathy is the leading cause of morbidity in patients with severe
hemophilia, with levels of clotting factor VIII or IX less than 0.01 Ul ml-1[1]. The mean age of the first
episode of hemarthrosis ranges from 17 months to 2.2 years [2]. In addition, 90% of those affected
with severe hemophilia at the age of 25 years old show chronic degenerative changes that involve
from 1 to 6 joints [3]. The most affected joints are the knee (50.9%), the ankle (42.8%), the elbow (38.5%)
and the shoulder (13.3%). Elbow arthropathy affects 13% to 87% of hemophilic patients [4] and ranks
third or second as the site affected depending on the studies [5].

Hemarthrosis is often the onset manifestation of hemophilic pathology. At the
anatomopathological level, there are essentially two characteristics: chronic synovitis and
cartilaginous damage [6]. At first, following acute intra-articular bleeding, the capsule is stretched
and tensioned and a synovial reaction with infiltration of inflammatory cells occurs [7]. With relapses
of bleeding, the blood resorption capacity decreases, causing an accumulation of intra-articular
hemosiderin [6]. The storage of iron and the inflammatory blood cells in the articulation leads to local
expression of proto-oncogene c-myc in the synovial cells. These cause an activation cascade of
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different kinds of proteins like VEGF, MDM2, MMP?9, IL1 and with the mechanical damage because
of the increased pressure in the articulation the final result is local tissue damage, with apoptosis of
the chondrocytes and decreased synthesis of the proteoglycans with a degenerative and fibrotic joint
[8-13]. Many factors contribute to the tissue damage, most experiments suggest that even a single
episode of intra-articular bleeding would cause negative modifications in the chondrocytes and in
the matrix causing damages in the long time. The direct effect of the blood on the cartilage precedes
the indirect one of the synovial inflammation [14-16].

These occurrences all result in persistent hemophilic synovitis, which prematurely triggers
rebleeding and sets off a deadly cycle of hemarthrosis, synovitis, and hemarthrosis. If these cycles are
not broken, the chondrocytes' premature death will cause the joint cartilage to be destroyed, leading
in a few years to hemophilic arthropathy (HA), which negatively affects the quality of life for those
affected, particularly in cases of severe hemophilia and in those who have inhibitor antibodies against
the intravenously infused deficient factor [17].

The result of repeated episodes of bleeding in the bone fracture site or as a result of sub-
periosteal hemorrhage or bleeding into soft tissue due to the absence or lack of effective factor
replacement could also be the reason for the onset of the hemophilic pseudotumor [18].

About 1%-2% of hemophiliac patients develop hemophilic pseudotumors, which are gradually
expanding cystic collections brought on by recurrent extra-articular or soft-tissue bleeding. Recurrent
bleeding into these areas combined with insufficient reabsorption of blood products results in an
expanding region of clotted blood surrounded by fibrous tissue that generally manifests as a mass
effect. Usually, the patient refers chronic deep pain that improves with rest, the mass effect symptoms
could be vascular or neurological, particularly in the limbs with paraesthesias. If the mass is
superficial can irritate the muscles and the tendons around with pain during the movement of the
articulation and joint impairment. [19]. The patient also had typical symptoms of elbow arthropathy,
including pain, discomfort, stiffness in active and passive range of motion, and local swelling.

The first line treatment option for the arthritic elbow should be the nonsurgical treatment with
rest, nonsteroidal anti-inflammatory medications and long-term activity modification. However,
activity modification is difficult for manual laborers and professional athletes. Physical therapy and
dynamic hinged and static progressive splinting have also been recommended.
Viscosupplementation has been used to treat arthritic conditions of the main body articulations.
Surgical treatment is indicated for elbow arthritis following failure of nonsurgical treatment. It is
useful to consider the patient’s age, functional demands, etiology, and severity of elbow arthritis
before surgery. The surgical options for arthritis with moderate degenerative changes are
arthroscopic or open synovectomy. Patients with severe elbow arthritis can be treated with
distraction interposition arthroplasty and total elbow arthroplasty (TEA) [20].

Our aim it’s to show a complex clinical case of hemophilic elbow arthropathy from the first
presentation and to compare what was our diagnostic process and clinical path and what the medical
scientific literature says about treatments and complications.

2. Case Presentation

We report a case of a 40-year-old smoker male, Caucasic, with severe hemophilia A under factor
replacement prophylaxis with an elbow arthropathy. He’s an office worker with limitations, right
dominant limb and in his free time usually he doesn’t play any contact sport.

2.1. History (Tablel)

Table 1. Patient’s medical history. (HCV: Hepatitis C virus) (EF: Ejection Fraction).
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GENERAL MEDICAL HISTORY ORTHOPEDICS HISTORY

*Hodgkin's lymphoma e eft knee arthroplasty
eChronic hepatitis HCV-related eScoliosis
eDilated cardiomyopathy (EF *Neurolysis ulnar nerve in the
42%) right elbow
*Polipectomy of the vocal cord eHemarthroses since
eHeart accessory pathway childhood
ablation eWidespread hypokinesia

In addition to hemophilia, the patient has a medical history that includes Hodgkin's lymphoma
treated with ABVD (doxorubicin/bleomycin/vinblastine/dacarbazine) protocol, chronic hepatitis
HCV-related, dilated cardiomyopathy with an ejection fraction of 42% and widespread hypokinesia,
moderate mitral insufficiency with left atrial dilatation, previous polypectomy of the vocal cord,
occult right posterior-septal accessory pathway ablation with radio frequency (RF), scoliosis, left knee
arthroplasty for a hemophilic arthropathy with varus deformity, history of conservative treatments
and neurolysis of the ulnar nerve on the right elbow in other hospital, hemarthroses since childhood.
Comorbidities influencing clinical presentation and surgical outcomes in hemophilic patients [21]
[20].

2.2. Clinical Presentation

In March 2013, the patient presented to our Orthopedic and Trauma Surgery department with
continuous pain [He referred Visual Analog Scale (VAS) 6], swelling and limited active range of
motion in the right elbow, which was affecting his daily activities. Fortunately, at that moment the
patient didn’t have any problems in the other joints, including in the left total knee arthroplasty
(TKA). The range of motion (ROM) of the right shoulder was quite good without limitation or pain.

It is important to assess the involvement of other joints as this may affect the global functional
outcome. A study by Malhotra showed that the majority of patients with elbow arthropathy also had
involvement of other joints such as the knee joint. This is probably related to the repetitive load
passing through the elbow, as these patients require walking aids for their mobility. In their study
group, about 25% of the patients with severe arthropathy of the elbow had involvement of other
joints. Aronstam concluded that patients presenting with pain and tenderness with a loss of more
than 50% of the ROM are likely to have poor long-term prognosis. Gamble studied the loss of elbow
and wrist motion in hemophilia and concluded that the loss of motion was significantly higher in
older patients (more than 25 years of age) when compared with younger patients so the importance
of early treatment [21]. Around 80-90% of patients with hemophilia without primary prophylaxis
treatment present elbow arthropathy. This is due, among other causes, to the role played by the upper
limbs as ancillary appendages for ambulation, when patients suffer bleeding in the lower limbs. Aid
from the upper limbs is manifested in the transition from sitting to standing and by their supporting
functions (acting as support or partial support of body weight utilizing walking sticks, crutches, or
walkers)[22]. The elbow is not a weight-bearing joint, and early limitations of ROM (flexion and
extension) rarely interfere with activity in daily living [23,24]. As the joint deterioration progresses
the humerus-ulnar joint becomes affected, limiting flexion and extension movements. In this way,
the normal development of the routine activities of daily life is affected. In some cases, bone deformity
may lead to ulnar nerve neuropathy [25].

2.3. Further Investigations

Due to the patient's clinical symptoms, a right elbow X-ray was performed (Figure 1), which
revealed significant morpho-structural changes in the bone structures of the joint, with osteolytic
areas of bone. The X-ray also showed calcification of the periarticular soft tissue and dislocation of
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the radial head. Additionally, the patient had an enlarging ulnar elbow mass, which was attributed
to recurrent intra-articular bleeding that involved the periarticular soft tissue.

Figure 1. X-Ray anteroposterior and lateral views of the right elbow. First radiological presentation.

The patient also underwent magnetic resonance imaging (MRI) with and without contrast
medium, which revealed a subluxation between the articular surfaces of the elbow joint and contrast
enhancement and edema in the spongy bone of the distal third of the humerus and the proximal third
of the radius. Additionally, there was a periosteal reaction in the humeral site without identifiable
bone lesions on the imaging. An abundant layer of joint effusion with blood clots and loose bodies
was evident at the joint level. The synovium appeared thickened and full of contrast enhancement,
and periarticular soft tissues also appeared thickened with edema and soft contrasting infiltration in
the proximal ulnar side. In the context of the known basic arthropathy and the clinical presentation,
these findings based on radiological evidence suggested more for an arthritic arthro-synovitis picture
with soft tissue involvement, without excluding the infectious nature, than osteomyelitis because
despite the bone subversion there weren’t cavity of necrotic bone with fistula and bone marrow
inflammation (Figure 2).
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Figure 2. Magnetic resonance imaging (MRI) coronal and sagittal T1 weight views of the right elbow.
Involvement of the periarticular soft tissue.

Three are the most used kinds of imaging modalities for studying hemophilic arthropathy:
conventional radiography, ultrasound and MRI. Two are the most used classifications to describe
hemophilic arthropathy with conventional radiography: Pettersson’s score and Arnold
Hilgartner’scale [26,27]. They are based on plain films that can demonstrate osteoporosis, bone cysts,
osteonecrosis, bone fusion, joint space irregularity and narrowing, and epiphyseal overgrowth. They
are, however, limited in soft tissue evaluation. Plain films are useful in the assessment of late
arthropathy, but they may not detect early changes [28].

However, the correlation between the clinical and the radiographic features is not yet well
defined. The ultrasound can visualize with more precision soft tissues and guide any infiltrations
[29]. Synovitis of the elbow can appear as a hypoechogenic line that thickens and becomes irregular
as the inflammation progresses with increased vascularity on color or power Doppler.

The synovial membrane is hardly perceptible on ultrasound in a normal joint, but it can be
distinct in synovial inflammation. Variability among those performing and interpreting ultrasound
images could be a problem for standardization and quantification, but ultrasound is nonetheless an
effective and economical tool in the monitoring of hemophiliac joints, and its use is increasing.

The majority believe that MRI is the most sensitive test for arthropathy. Whereas MRI is less
sensitive in the elbow than in other frequently affected joints, it is still more sensitive than other
imaging modalities for arthropathy. When evaluating the elbow, a coronal, sagittal, and axial
examination should be performed. Cross et al. recommend a T1 sequence for osteochondral lesions,
whereas unenhanced gradient echo is best for viewing synovium, cartilage, and hemosiderin
deposition. T2 gradient echo works well in looking for acute and chronic bleeding, and it can
differentiate between simple effusion and hemorrhage [28].

MRI allows to evaluation of even little changes in the affected joint and may have a significant
impact on patient management [30].

Various rating scales of the hemophilic arthropathy with MRI have been proposed [31-34].

The International Prophylaxis Study Group’s (IPSG) 2005 scale has been revised in the IPSG MRI
scale. It's an additive scale with a single scoring system, and it includes soft tissue changes, such as
effusion and hemarthrosis separate soft tissue and osteochondral changes that more closely reflect
the progression from early disease to severe arthropathy [28].

Computed tomography (CT) scan allows a very specific study of the bone’s primary structures
and their structural modifications [35].

Both CT scan and MRI help to detect the extent of the hemophilic pseudotumor it’s a chronic,
encapsulated, hemorrhagic fluid collection that usually destroys bone and may become quite large
[30].

Then the role of the CT with three-dimensional (3D) it’s useful for surgical planning for total
elbow arthroplasty (TEA) and helpful for the estimation of the implant size and accurate placement
of implants [36].

Another imaging technique is the angiography with arterial embolization. Even if it is an
invasive procedure with some risk of complications the results of angiographic imaging revealed
vascular blush, false aneurysm, true aneurysm, and arteriovenous shunt in combination with an
aneurysm as cause of bleeding.

The incidence of hemarthrosis as a result of a spontaneous periarticular aneurysm is very low.
In these circumstances, in patients with joint bleeds not responding to replacement coagulation factor
therapy, angiographic embolization might be considered as a promising therapeutic and coagulation
factor-saving option.

Rodriguez-Merchan at all. also suggest that therapeutic arterial embolization of hemophilic
pseudotumors should be considered in lesions of large size because it may effectively reduce its size
and decrease the risk of bleeding complications during surgery. Nevertheless, because of its
temporary effect, embolization had better be performed, as a preparatory procedure, at best about 2
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weeks before surgery. This time-lapse will allow for mass shrinkage but is insufficient for vessel
restoration [37].

2.4. Treatments

2.4.1. Available Treatment Options (Table 2)

Well-coordinated multidisciplinary teams in specialized centers: appropriate collaboration
between all members of the multidisciplinary team is very important. It's essential in the good
management of this kind of patients the appropriate blood factor therapy.

Table 2. Available treatment options. (NSAIDs: non steroidal anti-inflammatory drugs).

CONSERVATIVE TREATMENTS SURGICAL TREATMENTS

eMultidisciplinary team approch eSynovectomy
(Orthopaedic surgeon, eArthroscopic debridement
Haematologist, Physiatrist, ol lhess resesien
ghylsmNt:;l;\plst) eTransposition of the Ulnar nerve
L]
r L _5 . eRemoval of the heterotopic
eSteroids injection e ——
*Physioteraphy

eTotal elbow arthroplasty

*Physical therapy eElbow arthrodesis

eLong term activity modification

Joint aspiration (arthrocentesis) of acute hemarthrosis: a study has demonstrated that
arthrocentesis under hemostatic cover and in rigorously aseptic circumstances is a well-tolerated
procedure that speeds the recovery of acute articular hemorrhages of patients with hemophilia.

Exercise: it is an effective way to manage hemophilia and has demonstrated a low frequency of
related complications [17].

In elbow arthropathy, the variables measured are ROM of the elbow, biceps strength,
circumference of the arm, and elbow pain. The treatment with manual therapy improved the
circumference of the arm, flexion and elbow pain [22].

According to Sandford et al., 67% of patients with hemophilic elbow arthropathy who needed

to wear splints all the time had poor or no adherence to their use, which made it challenging to get
the expected benefit of orthotic treatment [38].
Conservative management of mild osteochondral damage (mild hemophilic arthropathy):
hematological prophylaxis, pain killers, cyclooxygenase 2 (COX-2) inhibitors and intra-articular
injections of corticosteroids, hyaluronic acid, platelet-rich plasma [PRP] and mesenchymal stem cells
[MSCs] are good options [17].

It has been observed functional improvement with better quality of life in the patients that
received joint lavage with saline followed by injection of corticosteroids and hyaluronic acid [39].

Synoviorthesis, that is the destruction of the hypertrophic synovium with the infiltration of a
radiopharmaceutical, is indicated if a three-month medical and physiotherapy treatment failed in
controlling the synovitis [40].

Three synoviorthesis failed in six months justify the indication for an open surgery synovectomy
[41].

Synovectomy: When there is recurrent hemarthrosis in chronic hemophilic synovitis, it is
recommended. Although synovitis is usually painless, it is important to suspect chronic synovitis in
individuals who have experienced one or more hemarthroses in the past few months if they have
hemophilia. It could be carried out by arthroscopy, chemical, or radiosynovectomy techniques [17].
According to Van Vulpen, radiosynovectomy presents the best risk-benefit alternative to treat chronic
hemophilic synovitis. Alternatively, chemical synoviorthesis can be used. Patients with single joint
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involvement having subacute or chronic synovitis not responding to conservative measures after 3-6
months are ideal for arthroscopic synovectomy [42].

Surgery: it must be considered in the advanced stage of elbow hemophilic arthropathy after the
conservative options. The main surgical procedures currently available in the literature are
arthroscopic debridement, radial head resection, transposition of the ulnar nerve, removal of
heterotopic ossifications and TEA. Compared with total hip and knee arthroplasties the TEA has
suboptimal outcomes and a shorter prosthetic survival rate [17].

2.4.2. Hematological Treatment

Preventing and treating bleeding in patients with low clotting factors is the main goal of therapy.
When possible specific factor concentrations should be used. Antifibrinolytic drugs (e.g., tranexamic
acid, epsilon aminocaproic acid) work very well as adjuvant therapies in surgical procedures like
orthopedic surgery [43].

The standard of care for patients with hemophilic arthropathy with a frequent bleeding
phenotype (mostly severe hemophilia) is regular prophylactic intravenous infusions of factor VIII
(FVIIL), the goal being to maintain target through FVIII activity levels of >1 U/dL to prevent bleeds
and relieve long-term secondary complications. Approximately 30% of these patients develop
neutralizing alloantibodies (FVIII inhibitors), which render FVIII replacement therapy ineffective.
Before the development of the bispecific monoclonal antibody, hemophilic patients were treated with
prothrombotic coagulation factors that avoided FVIII. However, bypassing agents (BPAs) such as
activated prothrombin complex concentrate (aPCC) and recombinant activated human factor VII
(rFVIIa) have suboptimal hemostatic effects and unfavorable pharmacokinetics (short half-life, slow
intravenous infusion rate).

Emicizumab (HEMLIBRA ®; F. Hoffmann-La Roche Ltd, Basel, Switzerland) is a humanized,
bispecific monoclonal antibody that mimics the cofactor function of absent activated FVIII (FVIIla),
bridging the activated factor IX (FIXa) and factor X (FX) for restoring the effective hemostasis. It has
no sequence homology with FVIII and is therefore unlikely to induce FVIII inhibitors and is
unaffected by their presence. Emicizumab has high subcutaneous bioavailability and a half-life of
approximately 30 days, enabling treatment once weekly (1.5 mg/kg), every 2 weeks, or every 4 weeks
subcutaneous dosing regimens, thus avoiding the need for frequent intravenous administration [44].

2.4.3. Open Debridement

In April 2012, the patient underwent open debridement with synovectomy and removal of bone
fragments in arthroscopy due to the advanced stage of hemophilic elbow arthropathy. During the
procedure, bone resorption phenomena with free fragments were observed in the joint, mainly at the
radial head, and the capsule was thickened with evidence of synovitis. The dislocation was structured
and non-reducible. Samples of bone and synovium were taken and cultured for pathogen
microorganisms, which turned out positive for different types of coagulase-negative Staphylococcus.
Postoperative X-ray showed the removal of some fragments at the joint level, but the elbow joint
dislocation persisted (Figure 3). Synovium fragments showed fibrosis, calcifications, scattered foci of
chronic inflammation, synovial hyperplasia, and abundant superficial fibrin stores. Bone samples
showed trabecular remodeling and peritrabecular fibrosis with spared perivascular reactive
lymphoid aggregates.
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Figure 3. Post synovectomy and debridement surgery anteroposterior and lateral views of the right
elbow.

Hemophilic arthropathy manifests itself with histological findings of severe arthropathy, intra-
articular iron deposition, synovial proliferation, neo-angiogenesis, destruction and loss of cartilage
and subchondral bone with osteoporosis [45].

In hemophilic patients with major subversions of bone and soft tissue anatomy, it is important
to perform tissue samples and cancer biopsy during surgery to rule out other diseases such as true
tumors (chondrosarcoma, liposarcoma, synovial sarcoma) which sometimes mimic hemophilia
pseudotumors [46].

2.4.3.1. Joint Debridement and Complications

After being discharged, the patient was prescribed tranexamic acid every 12 hours for 10 days,
along with physiotherapy for active and passive mobilization in flexion, extension, and supination.
The patient was advised to monitor their inflammation index every seven days until normal values
were reached and began an antibiotic therapy based on the antibiogram. However, the patient was
readmitted to the hospital a week later due to a hematoma in the right elbow. A sterile aspiration
drainage was performed and the patient was discharged with an articulated elbow brace set between
10 and 80°, allowing active mobilization within that ROM. During subsequent outpatient clinic visits,
the wound showed proximal dehiscence with serum-corpuscular material secretion, and the elbow
was flush and swollen, leading to arthrocentesis and continuation of antibiotic therapy with
amoxicillin-clavulanate 1 g per 3/day.

The patient showed signs of improvement after 15 days, with no signs of inflammation but a
permanent wound dehiscence of 0.5 cm and discharge of serum corpuscle material. Antibiotic
therapy was continued, and the elbow was locked in an articular brace at 90 degrees. After 40 days,
the wound dehiscence persisted, and the decision was made to discontinue antibiotic therapy and
proceed with elbow arthrodesis, as advised by the infectious disease specialist. The patient was also
scheduled for a week-long follow-up to monitor the inflammation index and a CT scan of the elbow.
The erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) values were 7 in the first hour
and 0.35 mg/d.

The CT scan conducted with a 64 md spiral method revealed a significant and widespread osteo-
structural abnormality of a stony nature. This led to an articulated deformity that affected all joint
bone segments, leading to the loss of joint relationship and joint deformity. There were multiple peri-
skeletal bone fragments and the presence of significant swelling due to soft tissue alterations. This
clinical presentation was consistent with advanced hemophilic arthropathy, but an arthrosinovitis



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 29 March 2024 d0i:10.20944/preprints202403.1839.v1

process of infectious origin was ruled out. In late June, due to the presence of a fluctuating swelling
at the back of the elbow, 50 cc of blood fluid was aspirated, followed by an arthrocentesis in early
July which evacuated 100 cc of serum with fibrin deposition. However, there were no signs of
infection in the elbow. The ESR and CRP values were 12 and 0.56 mg/dL, respectively.

Wound infection, shoulder-hand syndrome, deep wound infection, ulnar nerve symptoms,
radial nerve palsy, residual loose bodies, hematoma, and recurrent effusions could be complications
of open debridement [47].

The overall incidence of complications is 6.1% (range 0-25%) in the open joint debridement
literature. The most common complication type is neurological, with an incidence of 1.9% (range 0-
12%). The deep infection rate is 0.7% (range 0-10%). Most of the neurological complications can be
treated with neurotrophic drugs or spontaneously, the others remained with surgical intervention
despite no good results. For superficial and deep infections, the most important things are prevention
and specific antibiotic therapy on the antibiograms [48].

2.4.4. Arthrodesis

In early August 2013, a surgical procedure was performed to fuse the elbow joint using a plate
with 12 holes and a 90-degree flexion angle, using the same surgical access point as the previous
surgery (Figure 4). During the procedure, it was observed that the anatomical structures of the ulna,
radial head, and distal humerus were severely distorted and not recognizable. A new synovectomy
and osteotomy were performed to apply the plate. After discharge from the hospital, the patient was
instructed to wear a brace at 90 degrees and an arm sling, undergo physiotherapy to mobilize the
fingers and wrist, and have an X-ray examination 30 days after the surgery.

(@)

(b)

Figure 4. Post-arthrodesis X-Ray anteroposterior and lateral views of the right elbow. (a) Post
operative images. (b) 30 days after images.

Elbow function loss can have a serious impact on everyday life activities. Rarely is elbow
arthrodesis necessary because of persistent functional impairment. With current techniques, fusion
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rates vary from 50% to 100%. More compensatory motion is observed in the wrist and spinal column.
There is disagreement over the ideal location for arthrodesis. Post-traumatic arthritis, instability, or
infection with extensive joint destruction are the most common causes of arthrodesis. There is no
ideal angle or position to fuse the elbow. The literature suggests that the fusion angle lies somewhere
between 45° and 110°. Historically, 90° has been accepted as the best position. Factors to consider
when choosing the position include sex, occupation, dominant limb, functional ability of the opposite
upper extremity and functional requirements. In addition, ipsilateral shoulder and wrist pathology
and patient preference should be considered. It is advisable to brace or cast the patient's elbow at
several angles in order to better establish the optimal position for fusion. After that, the patient can
provide feedback on the best choice of arthrodesis angle [49].

2.4.4.1. Arthrodesis and Complications

At the 30-day postoperative follow-up, X-rays revealed three broken screws in the proximal
humeral shaft and a subtle periosteal reaction around the plate. The patient was provided with a new
brace and referred for a fixation revision. The screws and plates were removed using the previous
lateral elbow access from the surgery. The broken screw bodies and heads were left in place since
they were embedded in the bone and soft tissue, respectively. However, due to the last 7 to 8 cm of
the distal humerus appearing like a cortical lamina, internal fixation was not feasible. Consequently,
an external fixator bar-to-bar was applied after the arthrodesis surfaces were prepared. A follow-up
X-ray confirmed the device's appropriate positioning (Figure 5). At hospital discharge, the orthopedic
recommendation was to wear the external fixator for 60 days, rest, and undergo weekly ambulatory
assessments of the local clinical findings.

Figure 5. X-Ray anteroposterior and lateral views of the right elbow after the External Fixator
positioning.

The elbow external fixator can be used statically as temporary stabilization or as a hinged motion
fixator.

The most common surgical indications are temporary stabilization of the elbow as damage
control surgery, e.g. for fractures with extensive soft tissue damage or in multiple trauma patients,
additional protection/motion control (motion fixator) after complex osteoligamentous surgery or
isolated in case of concomitant injuries or comorbidities, in persistent intraoperative dislocation
tendency after osteoligamentous stabilization or in distraction treatment/distraction arthrolysis
(motion fixator).

The center of rotation must be precise because it could change the range of motion. This increases
challenges to the surgical procedure. Soft tissue irritation, loosening, malposition or fracture/pull,
infection, and hypertrophic scarring are among the problems linked to pins.

Damage to arteries and nerves, especially the radial nerve, is a common surgical consequence.
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Understanding the anatomy of the neurovascular structures is essential. Soft tissue preparation with
safe exposure of the humerus and ulna is preferable to risky stab incisions.

Postoperative complications could be periarticular calcifications/heterotopic ossifications,
secondary loss of reduction, persistent instability, osteitis/osteomyelitis, residual pain and limitation
of movement, and specific complications of the underlying pathology [50].

2.4.5. Total Elbow Arthroplasty

The patient kept the external fixator for two months for the healing of the soft tissue and was
deemed fit for TEA surgery, which was performed in November 2013. The broken screws were
removed, and the distal epiphysis of the humerus and ulna were prepared for Coonrad-Morrey
prosthesis implantation with humeral stem extra small/L. 100 mm cemented. The extensor apparatus
of the ulna was stabilized with non-resorbable fiber wire, and the postoperative X-rays showed the
correct position of the prosthesis (Figure 6). The patient was advised to maintain a 90-degree cast on
the elbow until wound healing was complete, followed by careful mobilization. Tranexamic acid was
prescribed for a week, and wound healing was good with a range of motion in flexion of about 100
degrees after 15 days from the TEA.

R

Figure 6. X-Ray anteroposterior and lateral views of the right elbow after the total elbow arthroplasty
(TEA).

Seen the failure of the arthrodesis it was re-evaluated the surgical option of prosthetics. The
passage from an arthrodesis, generally the extreme solution, to the prosthesis has been described
with success by Burkhart et al [51].

The prosthetic replacement of the elbow was born with R. Dee in 1972, subsequently, Coonrad
introduced a prosthesis with greater bone sparing.

In 1978 Morrey modified the prosthesis. Ultimately the prosthesis was modified using a central
pivot joint instead of the native C-lock [52,53].

The principal indication for TEA is elbow arthritis (usually because of rheumatoid arthritis) in a
patient possibly over 65 years and with poor functional demands with excessive pain, significant loss
of range of motion (ROM), impaired elbow function and failed nonoperative treatment. Relative
indications are arthrosis, post-traumatic arthrosis, and comminuted fractures in old patients where it
is not possible the internal fixation [54].

Other indications of elbow prosthesis are large bone lack and hemophilic arthropathy [56]. In
the end there is indication of prosthesis even in the reconstruction after tumoral resections.

The contraindications include active infections, neuromuscular paralysis and open cutaneous
wounds. Relative contraindications are non-compliant patients, people who do heavy work, massive
bone loss, the presence of a functional not painful arthrodesis.
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The complications include infections (2-4%), ulnar neuropathy (5%), so much that many
surgeons always recommend the transposition in these patients, the insufficiency of the extensor
apparatus that can be treated with a flap of the anconeus or an allograft from Achilles tendon.
Instability with a 15% between dislocation and subluxation are treated with a splint (if they happen
in the first weeks after the intervention) or with a revision with a linked prosthesis if they happen
after. There are 2% of mechanic failures due to the aseptic mobilization of the prosthesis of Coonrad
Morrey, 8% for the Souter and 18% for the Kudo.

The elbow prosthesis can be linked (with a joint system with a central pin) or non-linked. The
linked prosthesis allows for a wider release of soft tissues, increasing range of motion, and guarantees
greater joint stability even in the presence of significant bone loss and ligament insufficiency. Even
though they increase the tension on both joint surfaces, this may cause the prosthesis loosening. In
the first few days following the initial immobilization in extension with a linked prosthesis,
mobilization without protection is permitted. The extent of the wound and the reconstruction of the
extensor apparatus will determine this. If there are signs of a significant flexion contracture before
the surgery, it is necessary to wear an extension splint at night for the first few weeks.

In a recent review of the Mayo Clinic on the prosthesis used for rheumatoid arthritis, on 461
implants in 2-25 years, 43 implants underwent a revision. Ten of them for infection, twenty-five for
mobilization, eight for degeneration of polyethylene and three for periprosthetic fracture. In the same
review, in case of post-traumatic prosthesis, 16 on 85 failed. In case of pseudoarthrosis of distal
humerus, the prosthesis is a good indication, mostly in old patients with little bone stock. The results
of the Mayo Clinic on 92 implants for pseudoarthrosis of distal humerus with a range of 2-20 years
of follow-up showed that 79% did not have pain with a ROM between 22 and 135 °. Sixteen had an
aseptic mobilization, five prosthesis ruptures, five deep infections [57].

In a study of elbow arthroplasty on hemophilic arthropathy involving 7 patients with an average
age of about 34 years, 3 of them were treated with prosthesis of Coonrad Morrey, and only one
underwent revision, due to the pain and to the clicking, subsequently lasting for 12 years. The
retrospective study has an average of 118 months. The others had benefit in terms of pain and ROM
[58].

TEA in patients with advanced hemophilic arthropathy is associated with a higher complication
and revision rate than other patients without bleeding disorders. However, even after revision
without implant removal, it provides good functional and subjective long-term results.

Indications for TEA have spread with increasing knowledge, and it has also become a favorable
surgery in patients with advanced hemophilic arthropathy. Concerning meaningful long-term
outcomes, however, there is still a paucity of reports of TEA in patients with hemophilic arthropathy
[59].

2.4.5.1. Total Elbow Arthroplasty and Complications

The patient experienced problems two months after the TEA surgery in February 2014, despite
having good elbow flexion (about 120 degrees). Calcific stores had increased and a faint radio-
transparent line was observed around the prosthetic humeral stem, while findings for the ulnar stem
remained unchanged. A subsequent X-ray taken 15 days later revealed loosening of the humeral
portion of the TEA, increased radio-transparency both at the apex and along the stem, and caudal
dislocation relative to the bone, with many calcific stores being resorbed (Figure 7a). In addition, the
patient was hospitalized for a recurrence of Hodgkin's lymphoma and presented with local swelling,
along with increased inflammation markers including ESR at 41, CRP at 7.68 mg/dl, and white blood
cells (WBC) at 10.06 thousand/mm?3.

A subsequent CT scan confirmed that the humeral stem of the prosthesis had loosened and was
displaced caudally and tilted in the mediolateral direction. There was significant bone loss around
the prosthesis, with lithic bone remodeling and periosteal reaction. The ulnar portion appeared to be
well-fixed but with periosteal reaction. The presence of intra-articular loss bodies, capsular
calcifications, and soft tissue swelling was also noted. The radiologist suspected advanced
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hemophilic arthropathy but could not rule out the possibility of arthritic-synovitis changes of
infectious origin or related to lymphoproliferative disease.

After the patient's elbow became swollen and hot with limited ROM and an audible click, an
open elbow cast was applied, a blood culture was taken, and empiric antibiotic therapy with
Trimethoprim/sulfamethoxazole (160mg/800mg) and Minocycline (100mg) was initiated. However,
a follow-up X-ray after 15 days showed an increase in joint calcifications and no improvement in the
loosening of the implants (Figure 7b).

(@)

(b)

Figure 7. (a) February 2014 X Ray anteroposterior and lateral views: beginning of the prosthesis
loosening; (b) 30 days after with loosening of the prosthesis and increasing of periarticular
calcifications.

Infection, ulnar nerve neuropathy, compartment syndrome, polyethylene wear, periprosthetic
infection, and loosening of the humeral component are potential post-operative complications of the
TEA. The functional long-term benefits, including increased range of motion and patient-reported
outcome measures, suggest that semi-constrained linked TEA is a reasonable and effective treatment
option for hemophilic arthropathy of the elbow in this highly selected population. The increased risk
of complications should be anticipated to the patient (complications rate of 62% and revision rate of
38%) [59].

Despite the increasing use, long-term complications, such as infection, aseptic loosening,
instability and periprosthetic fracture, remain a challenge in the linked TEA. It allows some varus-
valgus motion, reducing stress concentration on the bone-cement interface. This design has been used
to treat conditions including rheumatoid arthritis, degenerative arthritis, trauma reconstruction, and
satisfactory outcomes have been reported with long-term follow-up. However, aseptic loosening
together with bushing wear is a leading complication of implant failure and reducing the
complication rate remains a challenge. The rise in revision-related problems TEA increases in tandem
with primary elbow arthroplasty. It is commonly established that patients with inflammatory
arthritis had a significantly longer life rate in TEA compared to those with trauma-related causes.
Patients with significant comorbidity, smoking, obesity, and young age also have an elevated risk of
complications. In constrained arthroprostheses, multiple revisions are performed due to wear of the
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polyethylene, while in cases with unconstrained prostheses, multiple revisions are performed due to
instability and dislocations. Infection, aseptic loosening, and periprosthetic fracture are the most
concerning common complications primarily requiring revision surgery. Aseptic loosening is one of
the most common causes of revision surgery. Stress shielding is frequently the cause of osteolysis
surrounding the implant and loosening at the elbow prosthesis. In TEA, as Wolff’'s law state, the
transmission of nonanatomic force results in stress shielding at the humeral condyles and olecranon,
leading to progressive bone resorption. This bone resorption increases the moment of force on the
arm between the hinge and the site where the stem transfers most of its load, which not only
predisposes to loosening of the stem but also increases the likelihood of arthroplasty failure due to
polyethylene wear, mechanical failure, or periprosthetic fracture. Revision TEA is often possible for
loose stems using a larger stem, and bone grafting can be done if necessary. King reported a series of
31 patients who underwent revision TEA with semi-constrained prosthesis due to aseptic loosening
with a mean 6-year follow-up. The mean MEPS (Mayo Elbow Performance Score) was 87, and the
mean flexion-extension arc was > 100° [60].

A preliminary working diagnosis is based on clinical examination, basic imaging (orthogonal
radiographs), and preliminary serological tests. The presentation can be broadly categorized into
three: the TEA may be stiff (reduced active range of motion), weak (reduced active power of motion)
or unstable (prosthetic loosening or dissociation, or both). A combination of any or all of these
conditions may be present, with or without infection.

One or more of the three functional diagnoses determines the course of future study if it can be
positively determined that the implant and/or implant-bone interface are the source of the pain and
dysfunction. To diagnose stiffness caused by infection, implant impingement, implant malrotation,
or heterotopic ossification, anesthesia is required for the examination. Fluoroscopy and joint
aspiration are useful diagnostic tools. The causes of intrinsic neuropathy and extrinsic nerve
compression can be identified by nerve conduction tests and ulnar nerve ultrasonography (US, with
Doppler augmentation). Assessing bone length loss and subduction of a loose implant, along with
imaging of the triceps mechanism, can help determine whether a TEA is weak and deteriorating. A
painful TEA that presents with instability from a failing linking mechanism, or insufficient collateral
ligaments in an unlinked implant, can be assessed with stress radiographs. CT is essential to assess
bone loss and implant alignment (and prepare for a bespoke implant solution if required). In all
scenarios, infection needs to be considered and investigated.

Patients with fever, erythema, wound dehiscence/blister with sinus or fistula formation,
persistent or worsening local discomfort, swelling, or radiolucent lines on radiographs to the bone-
cement-implant interface are suspected of having a periprosthetic elbow joint infection. Several
attempts to identify the infecting microorganism may be necessary to guide antimicrobial treatment
and management of the implants. Finding the infection in the extracapsular compartment (skin and
subcutaneous tissues, including the triceps), intracapsular compartment, or intraosseous
compartment (osteomyelitis) can be supported by US investigation combined with guided aspiration
and CT imaging. When planning revision surgery, the most important factors to consider are the
condition of the neurovascular system, the soft tissues (skin and muscle-tendon envelope), the quality
of the bone after the implants are removed, the safety of the implant in the bone, and the presence or
absence of infection [61].

2.4.6. Revision Total Elbow Arthroplasty

In January 2014, a surgical intervention via the usual lateral access was performed to replace the
prosthesis with a Coonrad-Morrey humeral stem small/L 150mm/Flangia through deep washing and
cementation in absent signs of infections in the operating room. The patient was advised to keep the
arm in an arm sling pocket for a month. Considering the failure of the arthrodesis and the good seal
of the ulnar component, the prosthetic revision was deemed the most reasonable choice.
Postoperative X-rays indicated good implant positioning (Figure 8).
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Figure 8. X-Ray anteroposterior and lateral views of the right elbow after the TEA reprise surgery.

The patient had a good postoperative course, except for a small wound dehiscence with
fibrinous serum secretions, which resolved in May 2014 with outpatient clinic treatments. In July
2014, after four months, the patient achieved complete extension and flexion of 100 degrees, with no
significant changes in the X-ray findings. Two months later, in September 2014, the X-rays remained
unchanged (Figure 9), and the patient had a flexion of about 105 degrees, complete extension and
pronation, and limited supination of 5 degrees.
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Figure 9. X-Ray anteroposterior, lateral in neutral position, in extension and in flexion views of the
right elbow at 6 months after the second revision surgery.

Postoperative follow-up in complex revision depends on the status of the reconstructed extensor
mechanism and the initial stability of the bone-implant structure. Healing of the skin wound,
reduction of distal limb edema, hand mobility and protection of the ulnar nerve determine the
patient's postoperative management and recovery of flexion-extension and pronation-supination.
The circumferential bandage must be used very carefully to avoid the appearance of edema with
distal pain. Isometric activation of the shunt muscles (including biceps and triceps) will help increase
joint stability and promote restoration of neural feedback mechanisms of motor control. From 3
weeks to 3 months, from wound healing to healing of the extensor system, functional rehabilitation
is practiced. Here, the concept that the shoulder and elbow are the “servants of the hand” may play
a role: rehabilitation is guided by the skills of the hand, and the elbow and shoulder “simply” follow
the hand in its tasks. Weight-bearing and load-sharing in long lever arm activities can be introduced
once implant-bone stability has been achieved (the absence of symptoms of failure of osteo-
integration, and often no earlier than 3 months after surgery), depending on the patient's needs and
goals.

In general, high forces and impacts should be avoided. Nevertheless, biomechanical
investigations have not provided evidence for recommendations to avoid compression or distraction
loads greater than 2 kg.

It's documented in the literature that up to 40% of patients with elbow replacement perform
activities that are “excessively demanding” for TEA despite receiving relevant advice.
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Due to the multifactorial nature of TEA failure, revision total elbow arthroplasty (R-TEA) still
represents a significant challenge requiring careful evaluation of the patient, their environment,
functional goals, and optimal knowledge of the biomechanics of the elbow [61].

4. Discussion

Elbow arthropathy is characteristic in patients with hemophilia. Arthropathy is manifested by
decreased ROM, pain, loss of strength and muscular atrophy and axial changes [22].

This case report provides a valuable example of clinical practice, as it involves multiple surgical
and treatment interventions for a single patient along with associated complications (Figure 10). The
patient presented with elbow arthritis from the first medical visit, and the etiology was uncertain -
whether it was due to primary arthritis caused by Hemophilia due to infection, or both. The decision
to perform surgical synovectomy was made due to the patient's poor clinical and radiological
condition, with suspected pseudotumor, and a conservative approach was unlikely to yield favorable

outcomes.
+ 40y old male
 Hight grade Haemophilia A
* Lots of comorbidites in anamnesis
* Right elbow pain in Activity daily living
+ aROM e pROM (5°-110°)
S\
X-RAY I.PS.G.
Pettersson MRI Scale: 15
score: 13
1
SEVERE HAEMOPHILC ARTHROPATHY
1* SURGERY - OPEN DEBRIDEMENT WITH SYNOVECTOMY
Complications
Suspected local infection Not improving elbow Recurring elbow haemomats
and wound dehiscence pain and discomfort
| 7 ]

Pre-operative CT SCAN: loss of joint relationship and joint deformity compatible with advance
haemophilc arthropathy

2* SURGERY - ELBOW ART:RODESIS AT 90° DEGREES
Complications: broken strew and implant failure
3* SURGERY - SYNTHESIS REVIEW WITH TEMtORARY EXTERNAL FIXATOR OF THE ELBOW
4* SURGERY - TOTAL EtBOW ARTHROPLASTY
Complications: loosening art! heterotopic calcifications
\

5* SURGERY - REPRISE TOTAL ELBOW ARTHROPLASTY

Figure 10. Case report flow chart.
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It was challenging to perform an arthroscopic synovectomy in this patient due to the anatomic
joint alterations caused by hemophilic arthropathy, even though it has been described and used in
the treatment of this condition.

In patients with high-grade arthritis where anatomy is compromised, open synovectomy along
with debridement of the calcifications can make sense [62].

In this case, the severe hemophilic arthropathy with complete distortion of the joint anatomy
may have been caused by an undetected hemophilic pseudotumor near the elbow joint. Hemophilic
pseudotumors are often asymptomatic and painless until they become large enough to compress
adjacent structures, leading to fractures, necrosis, fistulas, or infections. Arterial embolization is a
treatment option for large tumors, particularly in the pelvic area, but surgery is typically considered
the most effective cure.

However, the effect is temporary and it better serves as an adjunctive procedure, shrinking the
lesion to make it more amenable to surgical resection [63].

The surgical removal of hemophilic pseudotumor is considered the best option, and in this case,
open synovectomy was performed to remove part of the atypical soft tissue around the joint.
Preoperative artery embolization, ideally two weeks before surgery, would have been useful to
control intraoperative bleeding during surgery and to prevent postoperative complications [46].

The decision to perform arthrodesis was made due to the patient's young age and high
functional demand, along with the instability of the joint caused by poor soft tissue quality. The aim
was to reduce pain and maintain some degree of functionality. The failure of the arthrodesis was
likely due to several factors including the use of a too-short plate on the humerus, lack of bone grafts,
insufficient length of locking screws, and early mobilization of the arm. An external fixator was used
as a salvage option due to surgical wound dehiscence, and the possibility of total elbow arthroplasty
was reconsidered after arthrodesis failure.

The step from an arthrodesis, generally the extreme solution, to the prosthesis has been
described with success by Burkhart et al [51].

In this study, a Coonrad-Morrey model of linked TEA was used due to its ability to provide
greater joint stability, even in cases of significant bone loss and ligament insufficiency, while still
maintaining a good range of motion. However, it should be noted that the increased tension on both
joint surfaces may lead to early loosening of the prosthesis. The patient was advised to maintain a
pinstripe shower until the wound healed, followed by cautious mobilization of the elbow and taking
2 oral vials of Tranexamic acid every 12 hours for a week after the TEA surgery. Aftercare
recommendations, including initial immobilization in extension for the first few days, followed by
cautious mobilization, were followed.

Despite protective measures, prosthesis mobilization still occurred, and the cause of loosening
is more likely attributed to under-sizing of the humeral stem component and bad osteointegration
due to the inflammatory local environment from the basic pathology or the recurrence of the
lymphoma. Based on the failure of the arthrodesis and the good positioning of the ulnar component,
a prosthetic revision due to aseptic loosening seems to be the most reasonable choice.

5. Conclusion

This case highlights the complexity of managing hemophilic patients with elbow arthropathy,
where the risk of failure is higher than the general population. Therefore, treatment decisions should
be made with caution and consideration of the potential challenges. Close follow-up in a specialized
hospital setting is crucial to minimize treatment delays and prevent end-stage damage. The path from
diagnosis to surgical treatment of hemophilic elbow arthropathy can be a risky one, as it happened
in this case.
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