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Hypothenar Hammer Syndrome
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Abstract

Hypothenar hammer syndrome is a rare, but likely
underdiagnosed occupational or recreational malady,
resulting from repetitive microtrauma to the ulnar artery
at the level of Guyon’s canal. Significant diagnostic and
treatment delays are associated with high morbidity,
therefore early recognition is of the utmost importance.
We discuss specific imaging features, emphasizing
findings at ultrasound, computed tomography, and
magnetic resonance imaging, that favor the diagnosis in
the appropriate clinical context. Definitive evaluation is
made with catheter directed angiography, which remains
the gold standard for diagnosis. The range of manage-
ment options, which depend on the degree of severity
and the presence or absence of ulnar artery aneurysm,
are also presented.
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documented the condltlon in athletes, and it has also
been linked to vibration exposure from jack ham-
mers and power tools.*” In a retrospective study of
47 patients with HHS, Marie and colleagues® found
an occupational exposure to repetitive palmar trauma
in 43 of 47 patients (91.5 %). The activity associated
with this mechanism of injury is commonplace, yet
the occurrence of HHS is surprisingly low. In a large
prospective study, Ferris and colleagues’ enrolled 1300
patients with hand ischemia and found an incidence of
HHS in 1.6% of patients.
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PATHOPHYSIOLOGY
The pathogenesis of HHS is attributable to the unique
anatomy of Guyon’s canal. At the distal end of the canal,
the terminal segment of the ulnar artery and proximal
portion of the superficial palmar arch are vulnerable to
injury as they pass between the hook of the hamate and
the pisiform. Their only protection is afforded by the
palmar aponeurosis, palmaris brevis muscle, subcutane-
ous tissues, and the overlying skin.>®%10 Blunt impact
over the distal aspect of Guyon’s canal can compress the
poorly protected ulnar artery against the hook of the
hamate. Damage to the intima causes loss of endothelial
antithrombogenicity leading to thrombosis and segmen-
tal occlusion.!! Injury to the media causes aneurysm
and distal embolization. Marie and colleagues® describe
angiographic evidence of ulnar artery occlusion in 59.6%,
ancupysimn 40.4%, and embolic occlusions of the digital

link bromuscular dysplasia has also been reported,
however this remains controversial.”
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atherosclerotic disease.>!! Systermc causes of Raynaud’s
phenomenon including scleroderma, systemic lupus ery-
thematosus, and rheumatic disease, can be excluded with
laboratory testing for appropriate serologic markers, and
an echocardiogram should be performed to rule out a
cardiac source of emboli. Important clues distinguish-
ing HHS from other causes of upper extremity ischemia
include male predominance (mean age, 42 years), occupa-
tional history, asymmetric distribution typically involving
the dominant hand, and digital ulcers in the distribution
of the ulnar artery. While HHS is one of the less common
causes of upper extremity ischemia, a high index of suspi-
cion should be maintained, as delayed diagnosis may have
irreversible consequences.>®12

The clinical manifestations of HHS often consist of
pain over the hook of the hamate, digit ischemia, and
paresthesias. Severity of symptoms depends on the
extent of vessel occlusion and the presence of collater-
als between the deep and superficial palmar arches.®
Although presentation may be acute in cases of severe
blunt trauma, more commonly, onset is prolonged
with intermittent signs and symptoms persisting for
years. The inciting injury may not be volunteered by
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Figure 1. (A) Longitudinal gray scale sonographic image demonstrates echogenic thrombus (asterisks) and aneurysmal “corkscrew”
dilatation of the ulnar artery (straight arrows) just distal to the hook of the hamate (curved arrow), reflecting hypothenar hammer
syndrome. (B) Longitudinal color Doppler sonographic image shows no flow in the ulnar artery (asterisks) and fusiform “corkscrew”
aneurysmal dilatation of the artery (straight arrows) at the hook of the hamate (curved arrow).
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the patient or may seem trivial and be overlooked. The
medial 3 fingers are typically affected and the thumb
and index finger spared.>!? Patients may present with
finger claudication, phasic blanching, pain, cyanosis,
and paresthesia. Aneurysm may manifest as a pulsa-
tile swelling in the hypothenar region. Ulceration and
gangrene of the fingertips is seen in severe cases of
ischemia.®7-14

Physical examination may reveal decreased capil-
lary refill of the ulnar digits. A positive Allen’s test (ie,
change in hand color with compression of the radial
artery) is suggestive, although a negative result is seen in
up to 17% of cases.? The hyperemic flush of Raynaud’s
is typically absent.”

IMAGING FEATURES
Characteristic cross-sectional imaging features include
a “corkscrew” appearance of the diseased ulnar artery
segment (resulting from alternating stenosis and ecta-
sia), thrombosis with or without aneurysm, and embolic
occlusions of the digital arteries (Figures 1-3).%% Imaging
accurately determines location, morphology, and extent
of vascular injury, as well as presence of collaterals.®
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Conventional angiography is considered the reference
standard in distinguishing HHS from other vascular
pathologies, but it is not employed as a screening test
due to the radiation exposure, as well as the increased
risk of vascular injury, bleeding, and iodine allergy.>¢ In
cases of complete vessel occlusion, angiography cannot
distinguish between systemic (ie, cardiac) embolization
versus local thrombosis, and cannot visualize ulnar artery
aneurysm or corkscrew pattern of HHS.

Gray scale and color Doppler sonography is a useful
noninvasive test to evaluate for flow abnormalities, wall
irregularity, and aneurysm. It also provides information
about the brachial artery for exclusion of thoracic outlet
syndrome.®!> Ultrasound can accurately determine the
presence, size, and extent of HHS, and identify collat-
eral vessels. At our institution, we use high-frequency
transducers (12-15 MHz), which allow for increased
resolution and better anatomic detail. The ultrasound
probe is placed along Guyon’s canal and the course
of the ulnar artery is interrogated using gray scale and
color sonography, looking for alterations in intralumi-
nal flow, echogenic intraluminal thrombus, dilatation,
and wall irregularity (Figure 1).
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Figure 3. Sagittal proton density (A) and coronal STIR (B) MRI
images demonstrate aneurysmal “corkscrew” dilatation of the
ulnar artery (straight arrows) just distal to the hook of the hamate
(asterisk). On fluid sensitive sequences (B), the aneurysm may be
mistake for a complex ganglion cyst (curved arrow).

Computed tomography angiography and magnetic
resonance angiography (MRA) are also useful in the
evaluation of ulnar artery trauma and have the ben-
efit of being able to identify accessory mu ﬁbers
and ossicles, which may predispose to the
Simultaneous evaluation of both hand
modalities allows improved assessmen
architecture.® MRA alone is unlikely to réplace conven-
tional angiography as a stand-alone test since it does not
provide comprehenswe flow data. However a complete

MANAGEMENT
HHS can be treated conservatively with avoidance of
precipitating activities, smoking cessation, pain control,
oral vasodilators, and platelet aggregation inhibitors. In
patients with digital necrosis who demonstrate partial
response to these agents, intravenous prostacyclin ana-
log therapy has been shown to result in complete heal-

ing %" When conservative management fails, invasive

treatment options include catheter directed thrombolysis,
digital, cervical, or thoracic sympathectomy, interposition
grafting, and ulnar artery ligation.!” Catheter directed
thrombolysis without subsequent surgery can be per-
formed in cases where the artery is thrombosed but not
aneurysmal.!” Sympathectomy reduces sympathetic tone,
promoting the opening of thermoregulatory arteriove-
nous shunts and collateral circulation, which collectively
improve blood flow in the hand. It is not routinely done
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at our institution because it has increased postoperative
side effects, including dry hand and reflex sweating.!”
Reconstructive surgery with segmental ulnar artery exci-
sion and vein grafting is often favored in cases of ulnar
artery aneurysm, for fear of recurrent thrombosis and
distal embolization."-!7

CONCLUSION
While HHS is a rare condition, it is potentially curable
and should be suspected in patients with hand pain and a
history of acute or chronic repetitive trauma to the hypo-
thenar eminence.
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