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A 27-month-old patient with .S'f>(,.â€ž,,hemoglobinapathy complicated by
purpura fulminons was studied with a:""Tc-pyrophosphate. The study showed
an absence of radiotracer in the bones of both feet and the distal portions
of both hands, along with an increased concentration of radiotracer prox
imal to the regions of absent radiotracer. Subsequent amputation of the
distal portions of ail four extremities was necessary because of dry gan
grene. The amputation site in each extremity (selected on clinical grounds
only) corresponded closely to the junction of absent and increased bone
radiotracer, suggesting that bone imaging may be used as an aid in deter
mining the extent of nonviable tissue in similar patients.
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We have studied a patient with a rare hemo-
globinopathy (SOArai>)complicated by pneumococ-
cal sepsis and purpura fulminans; he eventually re
quired amputation of the distal ends of all four
extremities for dry gangrene. This patient illustrates:
(A) how bone infarcts can appear as areas of absent
radiotracer in bone imaging studies; (B) how the
increased concentration of radiotracer usually seen
in osseous lesions in bone imaging depends on pres
ervation of blood flow; and (c) how bone imaging
may be useful in determining amputation sites.

CASE REPORT

A 27-month-old black boy with known hemoglobin
SOArabpresented with a 20-hr history of fever and
grunting respirations. His past medical history was
remarkable for several episodes of the "hand-foot"

syndrome and at least three pneumonias. On physi
cal examination there was a generalized morbilliform
rash and cyanosis of the nail beds. All pulses were
present. Initial laboratory data included a hemato-
crit of 24%, reticulocyte count of 12.8%, and a
white blood cell count of 22,900/mm:i, with a dif

ferential of 32 bands, 52 neutrophils, 14 lympho
cytes, and 2 monocytes. A chest radiograph showed
an enlarged heart and normal lungs. The patient was

started on intravenous antibiotics for probable sepsis,
and blood cultures grew Streptococcus pneumoniae
within 24 hr.

Several hours after admission, the distal cyanosis
spread to involve both feet, the entire left hand, and
parts of the right hand. Purpuric lesions appeared
on the knees, axillas, and upper arms. The dorsalis
pedis pulses became weak and then nonpalpable as
the feet and left hand lost motor function and be
came black, painful, and cold. At that time the
platelet count was 64,000/mm:i, prothrombin time

was 33 sec (control, 12 sec), fibrin split products
were positive at 1:128, fibrinogen was 155 mg%
(normal, above 200 mg%), and partial thrombo-
plastin time was 70 sec (control, 34 sec). The diag
nosis of purpura fulminans was made and the pa
tient was treated with packed red blood cells, fresh
plasma transfusions, and corticosteroids. Within 24
hr his vital signs had returned to normal, but evi
dence of dry gangrene involving both feet, the entire
left hand, and parts of the right hand had developed.
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FIG. 1. Preoperative bone-imaging
study with '"""Tc-pyrophosphote: (A) whole

body, (B)hands and forearms, (C) feet and
legs. Radiotracer is absent from bones of
fingers of left hand, distal portion of right
index finger, and both feet, along with
increased radiotracer concentration prox-
imally in tibias, radii, ulnas, and metacar
po! bones. Usual amount of soft-tissue
radiotracer is present adjacent to areas of
both absent and increased bone radio-
tracer.

ANTERIOR POSTERIOR

RIGHT LEFT

RIGHT LEFT

Twelve days after admission, radiographs of the
extremities revealed distal osteoporosis and soft-
tissue swelling of the right leg and left distal fore
arm. A 8Bn'Tc-pyrophosphate bone study on the 16th

hospital day showed absence of radiotracer in the
bones of both feet, the fingers of the left hand, and
the distal portion of the right index finger (Fig. 1).
Proximal to the regions of absent radiotracer there
were regions of increased radiotracer concentration
involving the distal tibias, radii, ulnas, and meta-
carpal bones. The usual amount of radiotracer was
present in the soft tissues surrounding the regions
of absent and increased bone radiotracer. On the
22nd hospital day there was sufficient demarcation
between gangrenous and viable skin so that ampu
tations of both feet just above the ankle joints and
of the fingers of the left hand just proximal to the
proximal interphalangeal joints were performed. The
pathologic diagnosis was gangrene of all specimens
and osteomyelitis of the distal ends of the tibia and
fibula bilaterally.

A followup study with 9!""Tc-diphosphonate on

the 46th hospital day showed amputations of both
feet and fingers of the left hand at a level correspond
ing closely to the junctions between absent and in
creased concentration of radiotracer on the first
bone-imaging study. The more proximal areas of
increased radiotracer were unchanged from the first
study. An image of the right hand with a pinhole
collimator confirmed the absence of radiotracer in
the distal phalanx of the index finger. Following this
study, this phalanx was amputated and the pathologic
diagnosis was gangrene and osteomyelitis. The pa
tient was discharged on prophylactic penicillin and
was to have prostheses made at a later date.

DISCUSSION

The most interesting finding in this unusual pa
tient was the striking correlation between the junc
tion of absent and increased bone radiotracer and
the subsequent amputation site in each extremity.
This correlation probably reflects the major role
that perfusion plays in determining both the distri
bution of the radiotracer and the viability of bone.
Localization of most radiotracers is a function of
blood flow as well as metabolic factors governing
extraction efficiency. Most osseous lesions appear as
areas of increased radiotracer concentration on bone
imaging, but areas of decreased radiotracer occur in
association with decreased or absent blood flow, or
replacement of bone by tumor that does not extract
the radiotracer (1-3). In the patient reported here
the absence of radiotracer in the bones of the feet
and the distal phalanges of the hands was attributable
to intravascular coagulation secondary to the under
lying hemoglobinopathy, with complete bloodflow
obstruction. The increased concentration of radio-
tracer in the more proximal bone was attributable
to increased blood flow or metabolic activity of bone
as a result of injury to the microcirculation and
osteomyelitis. The normal concentration of radio-
tracer and the development of swelling in the soft
tissues of the hands and feet suggest that blood flow
to the distal soft tissues was partially preserved.

Only ten previous patients with SOArat.hemoglo
binopathy have been reported, and of these none
developed purpura fulminans (4). Both hemoglobin S
(a2/82mjlu-Â»Vl11)and hemoglobin OArâ€žâ€ž(a2#21210lu-Â»I'y<l)

are inherited as independent Mendelian traits. Most
patients with this hemoglobin combination are clini
cally indistinguishable from SS hemoglobinopathy
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(homozygous sickle cell disease) (4). Purpura ful-
minans is characterized by confluent painful purpuric
lesions on the extremities, face, and lower back and
is almost always preceded by a bacterial or viral
infection. It is usually associated with disseminated
intravascular coagulation and often results in gan
grene of the extremities (5).

While purpura fulminans is an unusual compli
cation, other complications involving the distal ex
tremities are not. Young children (1-4 years) with
sickling hemoglobinopathies often present with the
relatively benign "hand-foot" syndrome (6). This

syndrome is characterized by fever accompanied by
pain and swelling of the hands and feet; all resolve
spontaneously in 2-4 weeks. Radiographs are ini
tially normal except for soft-tissue swelling, but 1-2
weeks later transient osteoporosis, lytic lesions, and
periosteal new-bone formation are frequently ob
served (6). We know of no reports of bone imaging
in patients with the "hand-foot" syndrome.

Although decreased radiotracer concentration on
bone imaging with nflraTc-phosphate compounds has

been described previously in bone infarcts in patients
with sickling hemoglobinopathies, none of these pa
tients developed purpura fulminans or required am
putation (1-3). In the present patient amputation
was delayed for several weeks to await better demar
cation between gangrenous and viable skin. Our
tentative conclusion is that bone imaging in similar

patients with peripheral gangrene may be helpful in
the earlier delineation of demarcation sites.
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January 28-30, 1977

SNM TECHNOLOGIST SECTION

FOURTH ANNUAL WINTER MEETING

Hilton Hotel Las Vegas, Nevada

The Fourth Annual Meeting of the Technologist Section of the Society of Nuclear Medicine will be held
in Las Vegas on January 28-30, 1977. The Las Vegas Hilton will provide excellent facilities for the meetings

and a variety of entertainment in the evenings.

The workshops will be in the following areas: Education, Administration, Radioimmunoassay, and Imag
ing. There will be a "hands on" workshop with several portable scintillation cameras, a "hands on" RIA

workshop which will cover a variety of procedures, and a session on making your own slide-tape presenta

tions. Some information will also be presented on how to get local meetings approved for credit under the
VOICE program. Many other topics of current interest will also be developed.

Continuing education certificates will be awarded.

For further information and registration forms, please contact:

Technologist Section, Society of Nuclear Medicine
475 Park Avenue South, New York, NY 10016
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