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Morphologic Abnormalities, 
Pseudosyndromes, and 
Spurious Test Results 
Morphologic Abnormalit ies 
Pseudo-Chediak-Higashi Syndrome 
The Chediak-Higashi syndrome is characterized 
by large cytoplasmic organelles in cells including 
neutrophils. As viewed on the peripheral blood 
smear, the abnormal inclusions may be variable in 
their staining characteristics resembling large 
granules or even Dohle bodies. Abnormal neu
trophil granulation is formed by autofusion of 
primary granules as well as fusion with secondary 
granules.1'2 Pseudo-Chediak-Higashi syndrome 
has been described in myelodysplastic syndromes 
or acute myeloid leukemia with giant granules 
within the neutrophils morphologically similar to 
those of the hereditary form.1 A variant type of 
promyelocytic leukemia with giant Chediak-
Higashi-like granules has also been noted.3 

Pseudo-Gaucher Cells 
Typical Gaucher cells contain 0-glucosylcerami-
dase (glucocerebrosidase). Pseudo-Gaucher cells 
have been described in various blood conditions, 
especially those associated with rapid cell mem
brane turnover within the bone marrow.4""6 These 
pseudo-Gaucher cells (Fig 1) contain excess glu-
cosylceramidase and sphingomyelin. The most 
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ABSTRACT Various spurious and artifactual results may 
be present in many laboratory test results. Artifactual 
abnormalities in hematologic findings have resulted in 
misdiagnoses (eg, myelodysplasia incorrectly diagnosed as 
Pelger-Huet anomaly), performance of inappropriate tests 
(eg, investigations for suspected prolongation of prothrombin 
time), and incorrect treatment (eg, phlebotomy for 
pseudopolycythemia, dialysis for pseudohyperkalemia, and 
inappropriate therapies for pseudoleukemia, 
pseudomyeloma, or pseudoanemia). Awareness of the 
spectrum of spurious and artifactual test results may help 
prevent such unfortunate occurrences. 

This is the second article in a two-part continuing education series on spurious and 

artifactual test results. On completion of this series, the reader will be able to recognize 

spurious and artifactual test results, describe circumstances that may lead to their 

occurrence, and describe procedures to eliminate or correct the problem. In addition, 

the reader will be able to describe various pseudosyndromes and anomalies. 

Fig 1. Bone marrow smear from a patient with chronic 
myeloid leukemia shows pseudo-Gaucher cell (Wright-
Giemsa, original magnification x 1,250). 

frequent association has been with chronic granulo
cytic leukemia, with a reported incidence as high as 
70%.5,6 Other conditions in which pseudo-Gaucher 
cells have been described include polycythemia 
rubra vera, thalassemia, idiopathic thrombotic 
thrombocytopenic purpura, acute lymphoblastic 
leukemia, Hodgkin disease,4 non-Hodgkin lym
phoma, aplastic anemia, rheumatoid arthritis, con
genital dyserythropoietic anemia, and multiple 
myeloma. The detection of pseudo-Gaucher cells in 
chronic granulocytic leukemia has been reported to 
exert an independent favorable influence on prog
nosis, although this has been disputed.7 

Pseudo-Pelger-Huet Anomaly 
Pelger-Huet anomaly is a hereditary autosomal 
dominant abnormality in which most neutrophils 
identified on the peripheral blood smear have 
bilobed rounded nuclei (characteristic spectacle 
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Fig 2. Peripheral 
blood smear from a 
patient exhibiting 
pseudo-Pelger-Huet 
anomaly (Wright 
Giemsa, original 
magnification 
X1,250). 

Fig 3. Peripheral 
blood smear from a 
patient exhibiting 
pseudo-gray platelet 
syndrome. Note 
pale-staining 
platelets (Wright 
Giemsa, original 
magnification 
X2.000). 

or pince-nez shape) and more condensed chro
matin than usual.8-10 Acquired or pseudo-Pelger-
Huet anomaly (Fig 2) has been noted in 
myelodysplastic syndromes, acute myeloid 
leukemia, chronic granulocytic leukemia, idio
pathic myelofibrosis, and multiple myeloma.8 Neu
tropenia with reduction in neutrophilic granules is 
also characteristic of pseudo-Pelger-Huet anomaly 
associated with myelodysplasia. Pseudo-Pelger-
Huet anomaly may develop after bone marrow 
transplantation, and is characteristic of 17p syn
drome.9,10 Pseudo-Pelger-Huet anomaly has been 
noted de novo in blastic transformation of chronic 
granulocytic leukemia, again in association with 
loss of the distal end of the short arm of chromo
some 17.11 

Pseudosyndromes 
A list of pseudosyndromes, along with possible 
causes and clinical findings, are shown in Table 1. 

Factitious Coagulopathy 
Factitious coagulopathy should be suspected in a 
bleeding disorder compatible with deficiency of 
vitamin K-dependent clotting proteins without 
obvious underlying cause.12-14 Frequently 
patients are young women with a history of men
tal illness or emotional disorder, often with a 
background in the health care profession and 
access to medical resources.12 With the newer 
long-acting vitamin K antagonists developed as 
rodenticides, patients may remain refractory to 
vitamin K given at standard doses and require 
prolonged therapy with large doses of vitamin K 
and frozen plasma.13 Factitious coagulopathy due 
to Munchausen syndrome by proxy has also been 
described in children.14 

Pseudoanemia 
Pseudoanemia, especially sports-related pseudo-
anemia, may develop due to increased plasma vol
ume in well-trained athletes performing a heavy 
physical workload.15'16 In some instances the 
pseudoanemic condition has also been associated 
with reduction in iron stores over time that can 
ultimately lead to true iron-deficiency anemia.16 

Sports-related pseudoanemia is more common in 
men. Diagnosis is important because iron supple
mentation may help to prevent this condition. 

Pseudo-Bernard-Soulier Disease 
An acquired pseudo-Bernard-Soulier disease has 
been described occurring with autoimmune 
chronic active hepatitis and an associated anticar-
diolipin antibody.17 Findings include the typical 
morphologic features of Bernard-Soulier disease, 
with giant platelets as well as defective platelet 
aggregation with ristocetin. In most cases of 
pseudo-Bernard-Soulier syndrome the patient has 
an IgG antibody specific to platelet glycoprotein lb. 

Pseudo-Gray Platelet Syndrome 
In pseudo-gray platelet syndrome, platelets lack 
alpha granules and appear gray or pale blue (Fig 3), 
similar in appearance to platelets in hereditary gray 
platelet syndrome.18,19 This condition has been 
noted in association with myelodysplasia, myelo
proliferative disorders after cardiopulmonary 
bypass, and hairy cell leukemia.19 There is also a 
case report of an in vitro factor producing gray 
platelet syndrome associated with leiomyosar
coma,20 and in another reported case the degranu-
lating factor appeared to be EDTA dependent.21 
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Table 1. Clinical Pseudosyndromes 

Abnormality Possible Mechanism Clinical Findings, Aids to Correct Diagnosis 

Factitious Surreptitious ingestion of rodenticide 
coagulopathy Occult poisoning with oral anticoagulant 

Munchausen syndrome by proxy 

Pseudoanemia 

Pseudo-Bemard-
Soulier syndrome 

Pseudo-gray 
platelet syndrome 

Pseudoleukemia 

Dilutional anemia 
Low-grade intravascular hemolysis 
Subclinical iron deficiency 

Antibody against platelet 
glycoprotein lb 

Degranulation of platelet alpha 
granules due to a variety 
of mechanisms 

G-CSF therapy 
Gram-negative sepsis 
Marrow drug recovery 
Severe megaloblastic changes 
Down syndrome 
Parvovirus infection 
Carcinocythemia 

High index of clinical suspicion 
Unexplained coagulopathy compatible with 

vitamin K deficiency 
Specific drug assays 

^——————BĤ «̂gnjM«aiuMW| 
Clinical setting 
Serum ferritin determination 

Clinical setting 
Platelet aggregation studies 

Clinical findings 
Platelet aggregation and other special studies 

Absence of Auer rods and other morphologic 
findings 

Flow cytometry results 
Cytogenetic results 
Immunoglobulin and T-cell receptor 

rearrangement analysis 

Pseudomyeloma 

Pseudo-von 
Willebrand 
disease 

Spurious 
polycythemia 

Reactive plasmacytosis 
Monoclonal gammopathy of 

undetermined significance 
Idiopathic Bence Jones proteinuria 
Pseudo-oligoclonal pattern, 

light chain proteinuria 

Increased affinity of platelet 
glycoprotein lb for von Willebrand 
factor 

Stress polycythemia, volume 
contraction, dehydration 

Gaisbock syndrome 
Adrenergic mechanism with or 

without diuretic therapy 

Presence of appropriate diagnostic criteria for 
myeloma 

Awareness of diagnostic criteria for light 
chain myeloma 

Awareness of urinary light chain ladder pattern 

Possible associated thrombocytopenia 
Paradoxical response to DDAVP 
Special coagulation studies 

Clinical setting 
Absence of clinical features of primary 

polycythemia rubra vera 
Blood volume determination 

DDAVP represents desmopressin acetate; G-CSF, granulocyte colony-stimulating factor. 

Pseudoleukemia 
Identification of pseudoleukemia associated with 
leukoerythroblastosis or pancytopenia is important 
because misdiagnosis can lead to inappropriate 
therapy.22-24 Therapy with granulocyte colony-
stimulating factor therapy produces bone marrow 
aspirate and flow cytometry study results consistent 
with acute myelomonocytic leukemia.22 Folate or 
vitamin B,2 deficiency may result in pancytopenia 
mimicking leukemia, with pseudoleukemic find
ings in bone marrow as a result of a substantial pro
portion of left-shifted dystrophic-appearing cells.25 

Spurious leukocytosis simulating relapse of chronic 

myeloid leukemia after bone marrow transplanta
tion has been described, possibly related to 
hypercholesterolemia and hyperbilirubinemia.26 

Pseudoleukemia has also been described in associ
ation with gram-negative bacteremia, with over
whelming infection in alcoholism, and during 
marrow recovery from drug-induced agranulocy
tosis.24,27'28 Pseudoleukemia with myelodysplastic 
features has been noted in association with par
vovirus infection.23 In this case report, the correct 
diagnosis was suggested by the late presence of 
striking erythroid hyperplasia along with abnormal 
giant proerythroblasts typical of parvovirus infec
tion. Findings of pseudoleukemia with a significant 
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Fig 4. Peripheral 
blood smear from a 
patient exhibiting 
carcinocythemia. 
Note clump of 
neuroblastoma cells 
(Wright Giemsa, 
original 
magnification x600). 

blast population in the marrow and subsequent 
spontaneous resolution has long been recognized as 
a potential feature of Down syndrome.29 In this 
instance, immunoglobulin and T-cell antigen 
receptor rearrangement analysis demonstrating 
germ line pattern may be helpful in differentiating 
transient abnormal myelopoiesis from true 
leukemia. 

Carcinocythemia may be a rare cause of 
pseudoleukemia30-33 (Fig 4). Hematogenous dis
semination of solid tumors is rare, but has been 
described in carcinoma of the breast, neuroblas
toma, rhabdomyosarcoma, melanoma, transi
tional cell carcinoma, and especially small cell 
lung cancer.30'33 Although circulating tumor cells 
frequently occur in clusters, they may occasionally 
circulate as individual cells that closely resemble 
blast cells on Wright-stained blood or bone mar
row film. In this instance, negative cytochemical 
reactions are not necessarily helpful, because 
highly undifferentiated leukemic cells may also 
yield negative cytochemical results. Flow cytom
etry or immunochemistry showing characteristic 
WBC antigens may be useful, as may morphologic 
identification of multiple cytoplasmic vacuoles in 
individual tumor cells and the results of cytoge
netic studies.15 Carcinocythemia is an important 
clinical diagnosis because overall survival is poor, 
usually weeks.33 

Pseudomyeloma 
It is important that the morphologist be aware that 
although in individual cases of myeloma plasma 
cells may appear anaplastic, no plasma cell type or 
absolute number of plasma cells is diagnostic of 

oorc 

myeloma.34'35 Increases in bone marrow plasma 
cells of up to 50% may be seen in reactive condi
tions, as may binucleate, trinucleate, immature-
appearing plasma cells or flame cells.35 With regard 
to a potentially erroneous diagnosis of myeloma 
based on the presence of paraproteinemia, mono
clonal gammopathy of undetermined significance 
is frequent, occurring in 1.7% of patients older 
than 50 years and 3% of patients older than 70 
years.36 Although as many as 24% of these patients 
will ultimately develop a malignant lymphoprolif-
erative or plasmaproliferative disease when 
observed for a 20-year period, it is important not 
to initially confuse monoclonal gammopathy with 
myeloma.36'37 Idiopathic Bence Jones proteinuria 
with a total 24-hour production of <200 mg/L has 
also been rarely described.38 Recently a pattern of 
multiple equally spaced low-concentration light-
chain bands in the urine noted on immunofixation 
has been described that imparts a "ladder" or 
pseudo-oligoclonal banding appearance to the 
electrophoresis strip.39'40 These findings are 
thought to be related to expression of superfami-
lies of related polyclonal free light chains.40 This 
condition, which may be confused with dyspro-
teinemia, is not specific for any group of clinical 
disorders, but has been most often noted with evi
dence of immune system activation in infection, 
autoimmune disease, neoplasms, or after trans
plantation.39 

Pseudo-von Willebrand Disease 
Pseudo-von Willebrand disease (platelet-type von 
Willebrand disease) is an autosomal dominant 
bleeding disorder caused by hyperfunction of an 
abnormal receptor on platelet glycoprotein lb, 
which displays an increased affinity for the larger 
oligomers of von Willebrand factor.41 Pseudo-von 
Willebrand disease may be associated with throm
bocytopenia, and in some instances with abnor
mally large platelets. Type II von Willebrand disease 
is also characterized by abnormally enhanced inter
action between von Willebrand factor and platelets, 
but the cause is an abnormal von Willebrand factor 
molecule rather than a platelet abnormality. It is 
important to differentiate pseudo-von Willebrand 
disease from type II von Willebrand disease because 
the therapy is different.42 
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Spurious Polycythemia 

Pseudopolycythemia is characterized by increased 
hematocrit due to reduction in plasma volume 
rather than a true increase in RBC mass.43-45 

Stress pseudopolycythemia is caused by hemocon-
centration secondary to physical stress, severe 
burn, excessive alcohol consumption, diarrhea or 
vomiting, insufficient water intake, fluid loss, or 
diuretic therapy.43 Gaisbock syndrome represents 
a form of pseudopolycythemia, accompanied by 
obesity, a history of smoking, hypertension, ele
vated RBC count, elevated hemoglobin concentra
tion and hematocrit, and associated reduced 
plasma volume.44 Diagnosis of pseudopoly
cythemia is suggested by absence of leukocytosis, 
thrombocytosis, or splenomegaly, as might be 
noted with a true myeloproliferative syndrome.45 

Spurious Chemistry Results 
Pseudohypoglycemia 
Pseudohypoglycemia has been reported as a result 
of excess WBC catabolizing large amounts of glu
cose as well as possibly secondary to increased gly
colytic enzyme activity in RBCs with shortened 
survival times.46^18 Pseudohypoglycemia has been 
described in patients with lymphoid or myeloid 
leukemias and in polycythemia and with chronic 
hemolytic anemia. With polycythemia and in 
chronic myelogenous leukemia, the sodium fluo
ride routinely present in collection tubes may only 
partially prevent in vitro glycolysis.47 

Pseudohypoxemia 

Pseudohypoxemia noted in arterial blood gas sam
ples secondary to oxygen consumption by WBCs 
has primarily been described in extreme leukocy
tosis and occasionally in primary thrombocytosis 
(Fig 5).49~52 In the case of WBC abnormalities, 
pseudohypoxemia has been associated with 
chronic myelogenous leukemia, chronic lympho
cytic leukemia, T-cell lymphoproliferative disor
der, acute myelogenous leukemia (including acute 
myelomonocytic leukemia), and acute monocytic 
leukemia.50 WBC counts can range up to several 
hundred thousand per microliter, but after the 
WBC count has fallen to <50,000/(xL, the Po2 gen
erally normalizes. For this reason, low arterial Po2 

readings in patients with extreme leukocytosis in 
the absence of apparent lung disease or infection 
need to be interpreted cautiously, because a precip
itous drop in Po2 can occur within the first few sec
onds after the sample has been drawn, despite 
immediate icing.49 The decrease in Po2 may be 
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Fig 5. Po2 obtained with in vitro arterial blood gas sample kept at 37°C with varying 
WBC concentration following enrichment with buffy coat. Note most rapid decline 
in Po2 at WBC count 295 x 109/L (SOURCE: N EnglJ Med. 1980,302:584. Used with 
permission.) 

prevented by the addition of sodium fluoride, 
which inhibits cellular respiration of WBCs. 
Another strategy that has been used to prevent 
erroneous Po2 values is measurement of oxygen 
saturation with ear oximetry.51 However, several 
patients have been described with extremely high 
WBC counts who had true hypoxemia that was at 
least partly due to methemoglobinemia.52 

Pseudohyperkalemia 

Pseudohyperkalemia and pseudohyperphos-
phatemia have been described in association with 
high platelet counts.53-55 Platelets have much 
higher concentrations of potassium, magnesium, 
phosphorus, and various other enzymes than the 
surrounding plasma does. When a whole blood 
specimen is clotted to produce serum, these sub
stances may be released.53 It used to be thought 
that pseudohyperkalemia was a problem only in 
pathologic conditions resulting in increased 
platelet counts. However, recent studies show a 
linear relationship between platelet count and 
plasma potassium concentration in thrombocyto
sis from any cause (Fig 6).54'55 Generally this arti
fact becomes clinically important when the 
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Fig 6. Graph for correction of difference between serum and plasma potassium 
concentration according to platelet count. To estimate true (plasma) potassium 
level, subtract increase in potassium in millimoles per liter corresponding to 
platelet count from serum potassium concentration obtained. Dashed lines 
represent 95% confidence intervals. (SOURCE: Am J Med Sc/.1994,307:255-258. Used 
with permission.) 

platelet count reaches 500 X 103/LLL, at which 
point the potassium difference may be >0.6 mEq/L. 

Clinical clues to the presence of pseudohyper-
kalemia that may be used to avert unnecessary 
therapy include normal renal function and 
absence of echocardiographic abnormalities.56 

Diagnosis of pseudohyperkalemia can be readily 
confirmed by determining plasma potassium lev
els, which should be normal. A nomogram has 
been published that allows reasonable correction 
of the serum potassium value in a patient with a 
high platelet count relative to the degree of throm
bocytosis present.54 

Pseudohyperkalemia may also be seen in 
extreme leukocytosis.57,58 Such WBC-associated 
pseudohyperkalemia has been described in 
chronic lymphocytic leukemia, acute lymphoblas
tic leukemia, chronic myelogenous leukemia, and 
chronic hemolytic anemia.46 The usual explana
tion for this phenomenon is in vitro release of 
potassium from WBCs undergoing lysis during 
the clotting process. Inasmuch as blood elec
trolytes are now evaluated in plasma or whole 
heparinized blood rather than in serum, this 

source of error has largely disappeared. However, 
a second mechanism producing pseudohyper
kalemia in leukocytosis may be prolonged storage 
of blood at room temperature or in the cold 
before testing is performed.58 This impairs 
sodium, potassium, and adenosine triphosphatase 
activity within WBCs, resulting in potassium 
release. In extreme leukocytosis, potassium con
centration should be determined in plasma sam
ples promptly separated from cellular elements. 

Pseudohypokalemia 

Spurious hypokalemia in vitro has been linked to 
acute leukemia with WBC counts > 100,000/u.L 
when blood samples have been allowed to stand at 
room temperature before serum or plasma separa
tion.59 In this instance, the hypokalemia appears 
to be related to a transcellular potassium shift into 
leukemic cells. It is important to be aware of the 
possibility of artifactual hypokalemia, because 
true hypokalemia may be associated with acute 
myelogenous leukemia, especially with monocytic 
differentiation. The mechanism in this instance is 
related to lysozymuria, which promotes renal 
tubular excretion of potassium.60 

Pseudohyperphosphatemia 

True hyperphosphatemia is usually seen in 
hypoparathyroidism, renal failure, or tumor lysis. 
Pseudohyperphosphatemia has been reported in 
multiple myeloma, Waldenstrom macroglobuline-
mia, monoclonal gammopathy of undetermined 
significance, chronic liver disease, and colon can
cer.61'62 In typical spurious hyperphosphatemia 
associated with an abnormal paraprotein, the 
falsely elevated value is due to formation of a pro-
teinaceous suspension in the reaction mixture.61 

However, in at least one case the actual binding of 
phosphate to the IgG myeloma paraprotein has 
been documented.62 

Serum Folate and Schilling Test 

A number of artifactual results may be found in 
investigations performed to rule out megaloblastic 
anemia63-*6 (Table 2). With the Schilling test, the 
usual cause of falsely low urinary excretion of 
radioactively labeled cyanocobalamin (false-posi
tive result) is incomplete urine collection.63 This 
may be suspected when the total urine sample vol
ume is low and the creatinine content is reduced. 
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Table 2. Causes of Spurio 

Analyte 

Vitamin B12 level 

Erythrocyte folate level 

Serum folate level 

us Vitamin B12 and Folate Levels 

Spurious Result 

False decrease 

False elevation 

False decrease 

False elevation 

False decrease 

False elevation 

Cause 

Transcobalamin 1 deficiency 
Third trimester of pregnancy 
Advanced age 
Folate deficiency 
Multiple myeloma 
Waldenstrom macroglobulinemia 
Technetium or gallium administration 

Increase in transcobalamin 1 and III levels 
Chronic myelogenous leukemia 
Polycythemia vera 
Severe liver disease 

Vitamin B12 deficiency 

Transfusion 
Early folate deficiency 
Reticulocytosis 

Recent dietary deficiency 
Gallium or technetium administration 

Recent dietary increase 
Sample hemolysis 

Falsely abnormal results may also occur if there 
are megaloblastic changes in the terminal ileum or 
in the presence of drugs that impair vitamin B]2 

absorption. A falsely normal Schilling test result 
despite true vitamin B12 malabsorption in vivo may 
occur in the case of protein-vitamin B12 malab
sorption. This has been increasingly described in 
older patients with low-normal or decreased serum 
vitamin B,2 levels in association with chronic gas
tritis or gastric atrophy.64 If suspected, protein-vit
amin B]2 malabsorption can be further investigated 
with a food cobalamin absorption test. In patients 
with suspected tissue deficiency of B,2 but normal 
serum cobalamin concentration, determination of 
serum methylmalonic acid and total homocystine 
may also facilitate early identification.65 

Spurious Coagulation Results 
Pseudoprolongation of partial thromboplastin 
time (PTT) has been described secondary to 
intrinsically short PTT, a rapid-acting commercial 
accelerating agent, and a clot-sensing device with 
a built-in lag phase longer than the resulting 
PTT.67 Pseudoprolongation of PTT may occur in 
polycythemia, when the fixed amount of EDTA in 
the sample tube results in an excess of anticoagu
lant in relation to the reduced amount of plasma 
present in the polycythemic specimen. The excess 
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anticoagulant results in an artifactually prolonged 
PTT.68 For this reason, adjustment in the ratio of 
anticoagulant in the tube relative to the specimen 
hematocrit should always be made in known cases 
of polycythemia. 

So ous H e m a t o l o suits 
Glucose-6-Phosphate Dehydrogenase 
The glucose-6-phosphate dehydrogenase (G6PD) 
assay may demonstrate an artificially normal value 
in patients who are heterozygotes if testing is per
formed immediately after a hemolytic crisis. In 
this instance most older G6PD-deficient RBCs 
will have been hemolyzed, and the artifactually 
high concentration of enzyme detected represents 
reticulocytes and any younger RBCs present.69 

Sedimentation Rate 
A factitiously low sedimentation rate may be 
noted in patients with sickle cell disease and other 
hemoglobinopathies in which abnormal RBC 
shape interferes with rouleaux formation and 
retards the erythrocyte sedimentation rate (ESR). 
In dysproteinemias with associated hyperviscosity, 
the ESR may approach zero.70,71 The finding of an 
ESR of almost zero associated with marked 
rouleaux on the peripheral blood smear in a 
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patient with dysproteinemia may indicate hyper
viscosity syndrome.70 Anemia may also cause a 
falsely low ESR. 

Sickle Cell Abnormalities 
The solubility test for hemoglobin S duplicates 
conditions found in the renal medulla known to 
produce cell sickling. Causes of false-positive 
results include other sickling hemoglobins (eg, 
HbSCGeor? 

etown' HbSCHar.em> HbSSMemphis, Bart's 
hemoglobin, and hemoglobin I) and high concen
trations of paraproteins or Heinz bodies (as may be 
present in unstable hemoglobinopathy after 
splenectomy).72 False-negative results maybe noted 
in severe anemia with hemoglobin concentration 
<70 g/L. 
Conclusion 
A variety of spurious or artifactual morphologic 
abnormalities, pseudosyndromes, and other test 
results may be noted in the field of hematology. An 
awareness of the full spectrum of these disorders 
may help to prevent the inappropriate investiga
tion or even treatment of individual patients.® 
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