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A 34-year-old black male with hemoglobin AS was admitted for
renal failure, polydipsia, hypertension, schizophrenia, mental con-
fusion, and visual hallucinations. Abnormal electrolytes were cor-
rected by dialysis, but blood specimens were reported as hemolyzed
with hyperkalemia. Peaked T waves on electrocardiographic anal-
ysts were followed by cardiac arvest. An autopsy revealed sickled
cells in the visual cortex and other symptomatic organs, but normal
erythrocytes in most of the vascular tree. These findings suggest true
progressive sickle cell crisis in a hemoglobin AS patient. Him
Parnor 22:616-618. This is a US government work. There are
no restrictions on us use.

Fully 8% of black Americans carry hemoglobin AS
(hgb AS) and are described as having sickle cell trait (SCT)
—an “innocuous” genotype.' Several investigators have de-
scribed symptoms and death which they attributed to a
sickle cell crisis in patients with hgh AS.** However, others
have questioned these reports because of “undue reliance
on postmortem findings of intravascular sickling” without
supportive laboratory data.®

Failure to anticipate a diagnosis of sickle cell crisis in
this patient precluded a full spectrum of laboratory tests or
hematology consultation. However, there remain sufficient
laboratory, electrocardiographic (EKG), clinical. and au-
topsy features to be pathognomonic for a sickle cell crisis.
Sickled cells were restricted to symptomatic organs and re-
gions of the brain. These findings support the hypothesis
that patients with hgh AS may develop a sickle crisis under
physiologic duress (hypoxia, acidosis, or dehydration).

CLINICAL HISTORY

A 34-year-old black male with paranoid schizophrenia.
progressive dementia, hypertension, and end-stage renal
disease was hospitalized January 23, 1987 for visual hallu-
cinations and tremors of 3 days’ duragon. Past history in-
cluded surgery for right facial and abdominal stab wounds
in 1967. In 1981, the patient was first noted to be hyper-
tensive. By 1983, blood pressure was 214/158 mm Hg with
grade 3 fundus. In March 1984, blood urea nitrogen level
was 126 mg/dL (45 mmol/L) and creatinine level was 18.7
mg/dL (1,650 pmol/L). The patient was given an arteriove-
nous access graft for triweekly hemodialysis. He was a thin
man who frequently drank entire quarts of water. After
1984, the patient had multiple hospitalizations for acute
psychosis with auditory hallucinations and paranoia. A
bleeding peptic ulcer was treated by gastrojejunostomy in
March 1986.

In May 1986, a screening Sickledex test was positive
and hemoglobin showed hgb A and S without other abnor-
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malities. Because the density of the A and S bands was
typical of sickle cell trait (approximately 60%/40%), studies
for thalassemia were not performed. The level of glucose-
6-phosphate dehydrogenase was tested and found to be
normal. Hematology consultation was not requested; test
results were considered irrelevant to the patient’s illness.

Upon admission, the patient described visual halluci-
nations without paranoid ideation. He could not stand up
because his legs became shaky and he had a severe intention
tremor. All four extremities were restrained. Because of the
serum sodium of 117 mg/dL, fluid intake was restricted to
1,200 mL daily. By the third hospital day he became in-
creasingly confused, occasionally "violent,” and lay staring
at the ceiling.

Hemodialysis was performed on January 26. 1987; the
blood sample received by the laboratory was reported as
“hemolyzed™ (Table 1). Subsequent samples were also he-
molyzed and showed rapidly cimbing potassium (despite
sodium polystyrene sulfonate therapy), uric acid, aspartate
aminotransferase, and lactate dehydrogenase levels. con-
current with falling hematocrit, hemoglobin, platelet count,
albumin, and globulin levels. An EKG showed peaked T
waves, tachycardia, and left bundle branch block. On Jan-
uary 27, 1987, he had a generalized tonic-clonic seizure and
suffered cardiac arrest at 1:45 am, was resuscitated briefly,
and finally pronounced dead at 5:00 am.

AUTOPSY

An autopsy revealed intimal thickening throughout
large medium-sized renal arteries in kidneys weighing only
75 g each. Glomeruli were severely atrophic. The heart
weighed 625 g, had complete pericardial fibrosis, and
showed concentric thickening of both ventricles without
scars. The lungs had a combined weight of 1,705 g, were
deeply congested, and edematous with mild anthracosis.
Whereas most pulmonary vessels had normal erythrocytes,
some peripheral small vessels contained sickled cells. The
gastrojejunostomy was open and adequate. Mucosal vessels
were normal, but submucosal venules were often filled with
sickled cells. The liver weighed 1,900 g, had a tense capsule,
and irregular areas of mottled yellow or dark red-brown.
Microscopy of the liver revealed thrombosis, infarction, and
necrosis alternating with congestion and hemorrhage, a
pattern characteristic of disseminated intravascular coagu-
lation. All red cells in the infarcted areas, and most in the
congested or hemorrhagic sites, were sickled.

The spleen weighed 250 g, was tense, densely packed
with sickled red cells, and several splenic veins contained
hemosiderin and red cell-laden macrophages. It had si-
derosis reflecting excessive chronic destruction of erythro-
cytes. The bone marrow was grossly hyperemic, had 70%
cellularity, and showed a particular increase in erythroid
precursors, including normoblasts. The thymus revealed
extramedullary hematopoiesis. Sickled red cells were found
in selected vessels of the kidneys and testes as well.

The fresh brain weighed 1,500 g, was extremely pale.
and had uniformly mildly swollen gyri without herniation
of the uncus or tonsils. The ventricles were mildly reduced
in volume but there were no grossly discernible lesions in
gray or white matter. Luxol Fast blue-periodic acid-Schiff
stains revealed multiple sites of ischemic malacia, with the
largest focus 4 by 1 mm in the left occipital watershed zone
of white matter. Arterioles to these sites were plugged with
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TABLE 1. Serum Hematology and Chemistry
Date

Analysis 1/21/87 1/23/R7 1/26/87 1/27/87 1128/87
Hematoortt (%) 399 349.0 — — 22.4
Platelets (107ml™ — 341 — 152
Sodium (mmol/1.) 159 117 125 126 112
Potassium (mmol/1.) B 3.6 4.5 6.8 8.1
Chloride (mmoll.) a1 31 R7 80 a6
Total €O, (mmoll) 18.5 19.0 15.0 132 7.9
Lirea N tmmol/Ly tmg/dl) 17.8 (b)) 16.4 (46) 935 (66) 31087 392 (110)
Albumin (g/1y (gidla 37 (3.7 31 (3.1 49 (4.9 — 26 (2.6)
Globulin (g/Ly (gdly 12 (4.2) 53(5.3) 45 (-1.5) — 19 (1.9)
Uvic acid (mmol/L) (mg/dl.) 80 (4.8) 380 (6.5) 720 (12.2) — 1,120 (19.0)
AST (SGOT) (U 14 27 166 — 1.900
L.DH (U/1 157 155 A6 — 2,870

Abbreviations: CO,. carbon dioxide: N, nitrogen: AST (SGOT), aspartate aminotransferase (serum glutamic-oxaloacetic transami-

naser: LDH, lactte dehvdrogenase.

sickled cells and often surrounded by hemosiderin macro-
phages (Fig 1), while arterioles to other sites contained nor-
mal, donut-shaped red cells (Fig 2). Sections taken at ran-
dom showed occasional vessels occluded by sickled ceils
causing microinfarcts varving {rom acute to chronic in ali
lobes.

DISCUSSION

Intimal fibromuscular hvperplasia is ordinarily a dis-
ease of magjor artertes such as the ongin of the internal
carotids or renal arteries, 1s famihal, and is most common in
women.” A similar disorder has heen described in smaller
arteries ol the brain,” spleen. and kidnevs of patients with
sickle cell disease. T'his patient had the renal vascular pat-
tern of sickle cell disease (small arteries in hilum without
major renal artery involvement). Progressive renal failure
and hypertension appear to have been secondary to this
lesion.

Sickling 1s reversible to a point, but repeated sickling
damages the plasma membrane irreversibly.? These phe-
nomena are worsened by acidosis (between dialyses), dehy-
dration. hvpertonie solutions, anesthesia, fever. or polyey-
themia, and relieved by water or alkalinization.” Sickled

FIGURE 1.

Occipital arteriole plugged with degenerating sickied
red blood cells and with perivascular red cell and hemaosiderin-
laden macrophages. (Luxol Fast blue-periodic acid-Schiff stain:
magnification < 1,000))
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cells marginate, adhere to endothelium, and induce reac-
tive intimal hyperplasia.” Hemoglobin AS ervthrocytes will
most likely sickle in vessels with relatively stagnant circula-
tion. This would include capillaries and veins in the legs.
the double capillary bed of the kidneys, the watershed re-
gion of the brain, the sinusoids of the spleen. and the portal
segment of the intestines.

Since 1930, it has been known that cells sickle in vivo
when pO, is less than 40 mm Hg." Thus, the distribution of
sickled cells in this patient could have been predicted. The
unexpected autopsy finding was the apparent free flow of
round ervthrocvtes in most of the pulmonary and other
major arteries, veins, and even capillaries.

It is often taught that tormalin causes red blood cells to
sickle. However, Ham et al'® demonsirated that red cells
containing sickle hemoglobin are not adverselv atfected by
buffered formalin or glutaraldehvde. They will maintain
their donut shape indefinitely; theretore, cells found sick-
led in tissue hixed in butlered formalin were sickled before
fixation. While one might expect that cells would sickle dur-
ing the unoxic phase of death, surviving round ervthrocytes
in this patient demonstrate that such is not the case. The
selective distribution in our patient of sickling and siderosis
i areas with infarction is serendipitous.

In 1961. McCormick'! reported a series of 120 autop-

FIGURE 2. Neighboring patent arteriole with nonsickied intralumi-
nal erythrocytes. {Luxol Fast blue-periodic acid-Schiff stain; magni-
fication = 1,000)
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sies on SCT patients with 22 (18%) showing massive sickling
and cerebral infarcts, 15 (13%) having massive sickling of
cerebral vessels without proven infarcts, and the remaining
83 (69%) containing multiple vessels with sickled cells but
no impactions. Thus, 30% of SCT patients had signiticant
sickling and may have had central nervous system symp-
toms. Patients with SCT have had slow, progressive intarc-
tion of the brain and spinal cord,'? pituntary, and retina.**

Hemoglobin AS is not an innocuous genotype. Kark et
al' have recently shown an increased incidence of sudden
death in SCT recruits. High altitude encampment, exercise,
and flying without compression are accepted causes of sick-
ling in heterozygous disease. Many military personnel are
exposed to all three of the above hazards.

The visual hallucinations without paranoid ideation
were a clue to sickling. The cerebral component of sickle
cell anemia and SCT emphasizes bilateral watershed areas
with sluggish circulation (relative hypoperfusion), stagna-
tion, and the potential for sickling. Subcortical white matter
in the occipital pole is most frequently involved,” and is the
most logical site for visual hallucinations of organic origin.
Frontal pole, centrum ovale, internal capsule, and pons fol-
low in descending order of frequency as sites of ischemia
and infarction.

‘The laboratory report of “hemolysis™ of the blood was
reasonable in view of elevated serum potassium level and
pigmentation. However. it was not due to phlebotomy.
transport problems, or heating of the blood. The sickle cri-
sis led to apparent disseminated intravascular coagulation,
and infarction of multiple organs (liver, spleen, etc) caused
lysing of their cells. Repeat blood bdﬂ]p]t‘s showed progres-
sive elevation of serum potassium to 7.5 mg/dL, the EKGT
wave spiked, and the patient died.

Treatment of sickle cell crisis is both physiologic and
symptomatic. Bicarbonate, transfusion with hgb AA blood
hypotonic saline (up to thrce to four liters), and hyperbaric
oxygen are recommended.” Curiously, intravenous fluids
may actually flush enough red cells from capillaries to raise
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the hematocrit level.’> Routine high intake of water is a
strong prophylactic as well as therapeutic regimen for sickle
cell anemia or SCT.
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OSTEOCLAST-LIKE GIANT CELL TUMOR OF THE PANCREAS: IMMUNOPHENOTYPIC SIMILARITY TO GIANT CELL

TUMOR OF BONE

RutH D. GoLpDBERG, MBBCH, FaBrizio MrcHELassI, MDD, axp ANtHoNy G, MonTac, MD

An immunophenotype was performed on an ostevclast-like giant cell
tumor of the pancreas using a panel of antibodies to epithelial and
leukocyte antigens. Several antibodies to cylokeratin and carcino-
embryonic antigen were negative in the tumor. Osteoclast-like cells
were positive for CD4, CD13, CD45, CD68, CD71, and vimen-
tin, but negative for lysozyme and HLA-DR. Mononuclear tumor
cells were positive for CD4, CDI11¢c, CD13, CD14, CD45, CD6S,
CD71, HLA-DR, and vimentin, but negative for lysozyme. The
phenotype Is similar to that previously described for giant cell tumor
of bone. The ostevclast-like cell phenotype is also similar to that
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reported for normal osteoclasts. The findings support a nonepithe-
lial origin for osteoclast-like giant cell tumor of the pancreas, and
suggest a derivation similar to giant cell tumor of bone. Him
Parnor 22:618-622. Copynight © 1991 by W.B. Saunders Com-
pany

Osteoclast-like giant cell tumor of the pancreas
(OGTP) is an unusual entity vriginally described by Rosai,!
and characterized by osteoclast-like giant cells and mono-
nuclear stromal cells identical to those seen in giant cell
tumor of bone. It is distinct from the pleomorphic giant cell
tumor of the pancreas, lacking the marked nuclear pleo-
morphism associated with that entity. Often a histologically
recognizable pancreatic carcinoma accompanies OGTP,
and the majority of the 15 previously reported cases** have
favored an epithelial origin for the giant cells. We report a
case of OGTP with immunohistochemical characterization
of the tumor using a panel of antibodies to leukocyte and
epithelial antigens. The findings indicate that the immu-
nophenotype of OGTP resembles that of giant cell tumor of
bone, and suggest a nonepithelial origin for the tumor.



