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Abstract

Background Hemochromatosis, North America’s most prev-
alent genetic disorder, tends to present with an insidious onset
and subtle, yet characteristic findings. Patients tend to present
with both constitutional symptoms and end-organ effects.
Methods Clinical criteria such as history, physical exami-
nation, imaging criteria with focused radiologic constella-
tions, and laboratory findings were used for diagnosis.
Results We report the case of a man who lacked classic
systemic symptoms, but instead presented with isolated
metacarpophalangeal joint disease and characteristic radio-
logic findings. The diagnosis was confirmed by serum iron
studies and subsequent genetic work-up.

Conclusions A high index of clinical suspicion is required to
diagnose early disease; better prognostic responses are
expected with treatment of less severe disease. Hand surgeons
should be aware of the characteristic findings for this rare
presentation so proper treatment can be initiated early.
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Introduction

Hereditary hemochromatosis is the most common genetic
disorder in North America with an incidence of 1 in every
200—400 individuals [13], with a marked predilection for
those of Northern European decent (up to 1 in every 10
individuals) [15]. It also displays a male preponderance,
perhaps due to female cyclic physiologic blood loss and
potential sex gene-based disease modification [9].

This disease causes genetically driven increased enteric
absorption of iron with progressive total body iron overload
[24] and typically presents clinically between the third and
fifth decades as tissue concentrations rise to toxic levels [4,
9]. Iron deposition in skin produces a bronzing effect, while
involvement of the hypothalamic-pituitary axis and fibrosis
of the Leydig cells of the testis lead to hypogonadotropic
hypogonadism. Hepatic iron overload eventually results in
cirrthosis with increased risk of hepatocellular carcinoma.
Pancreatic involvement creates endocrine dysfunction,
primarily brittle diabetes due to islet cell failure. Myocar-
dial iron accumulation may cause congestive heart failure,
while deposits in the bundle of His and the Purkinje system
lead to arrhythmias [6]. Joint pathology presents as arthritis.

Early hepatic involvement and endocrinopathies (e.g.,
hypothalamic-pituitary systems) produce symptoms of leth-
argy, fatigue, and decreased libido early in the natural history
of the disease. Arthritis generally tends to follow this.

If left unrecognized and untreated, hemochromatosis can
lead to debilitating and life-threatening outcomes. Death
may result from progression to the development of liver
failure, hepatocellular carcinoma, heart failure, diabetes, and
fatal arrhythmias. Treatment via therapeutic phlebotomy and
low-iron dietary modification can be a simple and highly
effective therapy, especially when instituted early [23].

Here we discuss a previously undiagnosed patient who
presented atypically with isolated asymmetric bilateral second
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metacarpal-phalangeal joint (MPJ) arthritis and subtle yet
suspicious radiologic findings in the absence of more typical
early signs and symptoms of hemochromatosis.

Case Report

A 39-year-old white male was referred for the evaluation of
bilateral progressive hand pain with intermittent MPJ
swelling over the past 6 months. He denied a history of
prior hand trauma or family history of arthropathies. The
review of systems was unremarkable.

Physical exam revealed mild swelling and tenderness over
the second MP1Js bilaterally, right worse than left. There were
neither sensorimotor deficits nor associated skin changes.

Standard PA, lateral, and oblique X-rays (Figs. 1 and 2
below) revealed classic findings of metacarpal head
osteophyte formation in a radial bird’s beak pattern with
MPJ space narrowing and chondrocalcinosis.

Serum iron-binding studies revealed markedly elevated
serum levels of iron (215 pg/dL; lab normal range, 40—
190 pg/dL), transferrin saturation (96%; lab normal range,
12-57%), and ferritin (2,318 pg/L; lab normal range, 18—
350 pg/L).

He was referred to a hematologist for further work-up;
genetic studies confirmed hemochromatosis related to a
C282Y mutation. The patient subsequently began serial
phlebotomies as definitive treatment.

Discussion

Arthritis of hemochromatosis typically affects the second
and third MPJs [8, 9]; however, the knees, hips, and wrists
may also be involved. Between 25—-50% of patients develop
this as part of their disease process. The pathology is

Fig. 1 Radiologic findings, right hand. Note changes at the MPJ

@ Springer

Fig. 2 Radiologic findings, left hand. Note changes at the MPJ

characterized by chondrocalcinosis and hemosiderin depo-
sition in the synovial linings [5, 17, 18].

Radiologic findings in the hand include chondrocalcinosis
(which is indistinguishable from that of pseudogout arthrop-
athy) and distinguishing signs such as hook-like osteophyte
formation on the radial aspects of affected metacarpal heads
and a predilection for the MPJ rather than other joints such as
the scapholunate (a joint commonly affected by pseudogout)
[2, 3]. Joint space narrowing, subchondral cyst formation,
and subchondral sclerosis may also be evident [20].

Screening studies include total serum iron, total iron-
binding capacity, transferrin saturation, and serum ferritin.
Fasting transferrin saturation >45% is the most sensitive
screening test, able to rule out virtually all unaffected
individuals [12]. Serum ferritin serves as a proxy for total
body iron levels; but while hepatic ferritin production is
upregulated in iron overload, it is also overproduced in
conjunction with alcohol abuse, metabolic syndrome,
inflammatory conditions, and acute or chronic hepatitis [1,
10]. Elevated ferritin levels tend to be associated with more
advanced disease; levels over 1,000 pg/L portend a higher
risk of cirrhosis and serve as an independent indication for
liver biopsy.[21] Together, normal serum transferrin satura-
tion and ferritin levels signify a 97% negative predictive
value for hemochromatosis.

Genetic tests are available to confirm the diagnosis when
indicated. While a majority of clinically significant hered-
itary cases are due to homozygous C282Y mutations of the
HFE gene, the H63D mutation is also clinically relevant.
Several other less common non-HFE mutations have also
been identified in hemochromatosis. However, the presence
of the mutation does not in-and-of itself guarantee
phenotypic expression of the disease [7, 19].

Therapeutic phlebotomy is considered first-line therapy.
While standardized guidelines are lacking, efficacy has
been reported with an induction regimen of bleeding one
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unit weekly (i.e., 200-250 mg iron) until ferritin levels
normalize to within 25-50 pg/L, followed by maintenance
removal of two to four units annually to keep ferritin levels
between 50 and 100 pg/L. In the absence of contra-
indications, phlebotomized blood should be saved for the
transfusion pool. If phlebotomy is contraindicated, such as
in the setting of severe anemia or cardiac failure, iron
chelators may be considered [8, 16].

Treatment is highly effective in mild to moderate
disease. Elements of the disease such as hepatopathy,
especially when mild, may be reversed with adequate
therapy. The severity of hemochromatosis-related arthritis
may correlate with iron stores [22]; however, unlike the
other organopathies of hemochromatosis, the arthritis does
not regress with treatment [8, 11, 14].

Reports of hemochromatosis presenting with signs
including MCP arthritis have been published in the
literature of fields such as rheumatology [3, 22], hematol-
ogy [9, 17], and radiology [2]. However, to date, the hand
surgery literature has not referenced this phenomenon; to
our knowledge, this represents the first report in our field.

Conclusions

Hand surgeons, like our prime care and rheumatology
colleagues, are positioned to receive patients demonstrat-

ing the arthritic component of this disease, including
those that have not yet been accurately diagnosed. Given
the grave sequelae of untreated hemochromatosis and its
favorable response to therapy in mild to moderate cases,
it stands to reason that the inclusion of this disease
process and its radiologic findings in our differential
diagnoses may help ameliorate not only patient morbidity
but also mortality.

Suggested Algorithm

Suspect disease in the setting of early-onset (between ages
30s and 50s) unexplained arthritis featuring MPJ involve-
ment along with telltale radiologic findings. Suspicious
screening hand films reveal hook-like osteophyte formation
on the radial aspect of affected metacarpal heads along with
MPJ chondrocalcinosis, joint space narrowing, subchondral
sclerosis, and relative sparing of other joints (i.e., scapho-
lunate with pseudogout).

Then, rule out autoimmune, gouty, and inflammatory
arthritides via a standard arthritis panel. Screen for
hemochromatosis with a serum iron panel focusing on
fasting transferrin saturation and ferritin levels. If iron
studies are positive, refer to a Hematologist for genetic
testing, familial counseling, possible liver biopsy, and
definitive medical management.

Age 30-50’s
Unexplained arthritis featuring MPJ’s

A 4

Hook-like
osteophytes on
radial side of MPJ
heads

MPJ chondrocalcinosis
Joint space narrowing

Subchondral sclerosis

\/

Arthritis panel

scapholunate joint

Sparing of

Negative
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