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Abstract
Here we reported a case of ulnar artery pseudoaneurysm that developed during rehabilitation for paraplegia in the acute 

phase in a 70-year-old patient with spinal cord infarction due to an acute thoracic aortic dissection. Hemophilia B, which was 
first diagnosed during this hospitalization, was a potential cause of this disease. The aneurysm was excised and the ulnar artery 
was reconstructed using direct end-to-end anastomosis via microsurgery under the use of recombinant coagulation factor IX 
nonacog alfa. Physiotherapy should be performed to recognize the potential development of this disease in cases of bleeding 
tendency like hemophilia.
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Introduction
Pseudoaneurysm (PSA) of the palmar artery is a relatively 

rare disease [1-5]. PSA of the ulnar artery is a sequela of 
Hypothenar Hammer Syndrome (HHS) that occurs when repeated 
impacts to the palmar aspect of the wrist and hand at the hypothenar 
eminence causes damage to the underlying ulnar artery. Reports 
on this disease are very limited in patients with paraplegia and/
or hemophilia [6,7]. We present an interesting case of the ulnar 
artery PSA, which developed during rehabilitation for paraplegia. 
The pathogenesis including hemophilia [6] and treatment will be 
discussed in this case report.

Case Report
A 70-year-old man suffered from acute thoracic aortic dissection 
type A associated with spinal infarction and underwent successful 
emergent artificial vessel replacement but paraplegia in the Th12 
level, showing a manual-muscle-testing grade of 1-2, persisted in 
February 2017 thereafter. He was transferred to our hospital for 
rehabilitation in April 2017. He had dilated cardiomyopathy and 
paroxysmal atrial fibrillation. The rehabilitation program included 
push-ups, transfers, and wheelchair propulsions. His bleeding 
tendency, which was manifested as nasal bleeding, bloody stool, 
and macrohematuira, was found immediately after hospital 
admission. Although these symptoms improved after the cessation 
of edoxaban tosilate hydrate 30 mg/day and a switch to warfarin 
control at strict Prothrombin Time-International Ratio (PT-INR) of 
1.5; however, intra muscular hemorrhage in the left psoas and the 
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right middle gluteal muscle occurred on two separate occasions 
separated by a 40-day gap, and was associated with severe anemia. 
The warfarin was stopped thereafter. A detailed examination 
revealed abnormal coagulation function in July 2017. Platelet count 
and Prothrombin Time (PT) were within normal limits. Activated 
Partial Prothrombin Time (APTT) was prolonged at 49.0 seconds. 
The activity level of coagulation factor IX was reduced to 4 % 
(normal range, 70−130%). Factor IX auto-antibody inhibitors were 
not detected. The Von Willebrand factor antigen activity level was 
103% (normal range, 50−155), and that of coagulation factor Ⅷ was 
83% (normal range, 60−150%), respectively. On the basis of these 
results, the patient was diagnosed as having congenital hemophilia 
B (Moderate type) and received recombinant coagulation factor 
IX nonacog alfa 3000 IU. In August 2017, a hypothenar pulsatile 
mass was found in his right hand (Figure 1).

Figure 1: Photograph of palmar mass at the time of first detection. 
Black arrow heads indicate a mass in the right hypothenar 
eminence.

Ultrasonography (Figure 2) showed a pulsatile aneurysm 
with a maximum diameter of 16.0 mm and a two-layered mural 
material, which could be a thrombus. The outer material was high-
echoic, while the inner material was low-echoic. Doppler imaging 
confirmed the presence of blood flow within the PSA but did not 
detect blood inflow to the PSA. Digital Subtraction Angiography 
(DSA) demonstrated a saccular delayed outpouching in the palmar 
segment of the ulnar artery (Just proximal to the bifurcation of 
superficial and profound palmar arches) (Figure 3). Before the 
development of the aneurysm, there were no obvious episodes of 
trauma or bruising. The exact onset date was unknown because 
of a lack of symptoms such as pain. The aneurysm was excised 
and the ulnar artery was reconstructed with direct end-to-end 
anastomosis during microsurgery 2 weeks after its detection. The 
patient was introduced to specialists at another hospital over the 
course of 2 weeks during which time DSA and subsequent surgery 
were planned. There was no severe atherosclerosis or specific 
abnormalities of ulnar artery around the PSA. Bleeding was 
controlled during the peri-operative period with the administration 

of additional recombinant coagulation factor IX nonacog alfa for 
hemophilia B. The pathological findings revealed a PSA. Although 
transient bleeding from the wound developed 2 days after the 
stiches were removed, the anastomosed site showed no trouble and 
hemostasis was achieved.

Figure 2: Ultrasonography. Ultrasonography showing a pulsatile 
aneurysm with a maximum diameter of 16.0 mm and a two-layered 
mural material that could be thrombus. The outer material (black 
arrow heads) was high-echoic, while the inner material (white 
arrow heads) was low-echoic.

Figure 3: Digital subtraction angiography. Digital subtraction 
angiography demonstrating a saccular delayed outpouching (white 
arrow heads) in the palmar segment of the ulnar artery just proximal 
to the bifurcation of the superficial and profound palmar arches

Discussion
To the best of our knowledge, this is the first case report 

of ulnar artery PSA occurred in a patient with hemophilia B and 
paraplegia. A PubMed search revealed only two case reports of 
this disease; in one patient with hemophilia B [6] and another 
patient during physiotherapy [7]. A PSA of the palmar artery 
could be included in HHS [8-10]. HHS includes a constellation 
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of symptoms resulting from repetitive trauma to the hypothenar 
eminence, often due to the use of the hand as a hammer. Sequelae 
of this syndrome include both true and false aneurysms as well 
as thrombosis of the ulnar artery due to its vulnerability to blunt 
trauma. The ulnar artery is particularly vulnerable to traumatic 
damage where it exits Guyon’s canal and passes over the hook 
of the hamate. This anatomical location has the potential to be 
trapped between a hammer (external trauma) and the hamate bone 
with only a thin layer of tissue superficially to protect the ulnar 
artery [9]. The mechanism of PSA formation involves a break 
in the endothelium (generally secondary to blunt or penetrating 
trauma) with subsequent extravascular hematoma formation, clot 
reorganization and recanalization of the vasculature through a 
newly formed false lumen [6,11].

The push-up motion is a fundamental and important activity 
in physiotherapy and daily living of subjects with paraplegia, in 
which both upper extremities, especially the hands, would play 
a very large role and receive a tremendously large load on the 
palm [12]. The load on the hypothenar could vary among patients. 
However, palm PSA in handicapped disabilities with paraplegia 
is rare despite the potential stress on the palms during daily life. 
In our case, anticoagulation therapy for dilated cardiomyopathy 
and paroxysmal atrial fibrillation might have augmented the 
coagulation insufficiency due to the hemophilia B. However, it 
was stopped at the time of pseudoaneurysm development. Because 
of the clotting deficiencies in hemophilia, blood extravasation 
following trauma is increased, allowing for the formation of a 
larger hematoma than would be expected in an individual with 
normal clotting abilities [6]. We suspect that repeated stress to the 
right ulnar artery, during physiotherapy and daily physical activity 
composed of the push-up motion for transfer and wheelchair 
propulsion might have developed an aneurysm in the ulnar artery 
based on the coagulation insufficiency. However, the possibility of 
an asymptomatic blunt injury could not be completely ruled out as 
the cause of the PSA. The two-layered echogenic thrombus-like 
material may have resulted from the long-lasting PSA.

As the risk of rupture [13,14], nerve compression [15,16], and 
distal thrombus in the future exists in this disease, we chose surgical 
intervention. Under treatment with recombinant coagulation factor 
IX nonacog alfa, no major bleeding complications occurred in the 
peri-operative period. Treatment of the ulnar PSA with coiling for 
the ulnar PSA has been reported [4]. Iatrogenic PSA was previously 
treated with ultrasound-guided thrombin injections [17]. These 
less-invasive methods may have been appropriate alternative 
treatments for this case. However, we selected open surgery 
because the patient was at risk for bleeding due to hemophilia. 
We were also concerned about recurrence, even after successful 
obliteration by coiling or ultrasound-guided thrombin injections.

Though our patient was of advanced age, factor IX auto-
antibody inhibitors were not detected. Thus, acquired hemophilia 
B was ruled out. Acquired hemophilia B is extremely rare. It has 
been rarely reported in Western countries [18] and never reported in 
Japan according to the practice guidelines of acquired hemophilia 
A by The Japanese Society on Thrombosis and Hemostasis.

The cause of the acute aortic dissection in this case was 
considered to be atherosclerosis. The patient had no family history 
that suggested vulnerability of the aorta or signs of connective 
tissue disease. He showed no bleeding tendency in the past, but 
had a family history of hemophilia. We suspect that the subclinical 
bleeding tendency increased due to the use of anticoagulants during 
and after the operation for aortic dissection. Compared to DSA, 
in this case CT angiography and magnetic resonance imaging 
could be more favorable and non-invasive methods for reducing 
complications.

Conclusions
Here we reported a case of ulnar artery PSA that developed 

during rehabilitation for paraplegia. Hemophilia B, which was 
first diagnosed during this hospitalization, was a potential cause of 
this disease. Physiotherapy should be performed recognizing the 
potential occurrence of this disease in cases of bleeding tendency 
like hemophilia.
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