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a p p l i e d  c y t o l o g y
CASE STUDY OF THE MONTH . PRESENTATION

H E M A T O L O G Y

Subcutaneous Hemorrhage
John W. Harvey, DVM, PhD, Diplomate ACVP, University of Florida

A 10-year-old, neutered female mixed-breed dog was presented 
with a history of swelling and bruising of the shoulder and thorax. 
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Variable Results Reference Range 

Packed cell volume (%) 11 37–54

Mean cell volume (fl) 93 62–74

Mean cell hemoglobin volume (g/dl) 34 32–36

Reticulocytes (103/µl) 266 < 80

Total plasma protein (g/dl) 5.9 6.0–7.8

Platelets (103/µl) 105 160–430

Leukocytes, corrected count (103/µl) 25.5 6.1–17.0

Neutrophils (mature) (103/µl) 19.9 3.0–11.5

Monocytes (103/µl) 2.3 0.2–1.4

Erythrocytes (nucleated) (103/µl) 15.6 0

History. One month ago, the referring veterinarian aspirated blood
from the swelling and treated the dog with vitamin K.  When exam-
ined this week, the patient was listless, had labored respiration,
and was reluctant to walk, favoring a swollen right forelimb. Her
packed cell volume was 13%. The dog was referred to the Universi-
ty of Florida Veterinary Medical Center for evaluation. 

Physical Examination. Massive subcutaneous hemorrhage was
present in the right axillary region. The mucous membranes were
pale and respiratory and heart rates were rapid. The rectal temper-
ature was normal.

Laboratory Analysis (see Table). The dog had macrocytic, nor-
mochromic anemia with absolute reticulocytosis. The platelet
count was low, the total plasma protein was slightly decreased, and
the plasma was slightly yellow. Erythrocyte morphologic abnormali-
ties included 2+ anisocytosis, 2+ polychromasia, and 2+ poikilo-
cytosis. The prothombin time, the activated partial prothombin
time, and the fibrin degradation products were all normal. The dif-
ferential leukocyte count revealed leukocytosis with mature neu-
trophilia and monocytosis. Large numbers of nucleated
erythrocytes were present. The predominant erythrocyte shape
abnormality is shown in Figure 1.

ASK YOURSELF...
• What specific term is used to describe erythro-

cytes with the shape abnormality shown by the
arrows in Figure 1?

• What disorders have been associated with this
shape abnormality in dogs?

• What additional tests might you consider 
performing?

A neutrophil, two nucleated erythrocytes (metarubricytes), four polychromatophilic 
erythrocytes, and three abnormally shaped erythrocytes (arrows) in a blood film (Wright-
Giemsa stain; original magnification, ×1000).
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Tissue imprint from surgical biopsy (Wright-Giemsa stain; original magnification, ×3000).
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Diagnosis: Hemangiosarco-
ma with acanthocytosis

The regenerative anemia and slightly decreased
total plasma protein concentration may be
attributed to the ongoing hemorrhage present in
this dog, but the presence of hyperbilirubinemia
(slightly yellow plasma) and acanthocytes sug-
gests that some component of erythrocyte
destruction might also be present. The mild
thrombocytopenia present was not sufficient to
account for the persistent hemorrhage observed
and no coagulation abnormalities were identi-
fied to explain the bleeding. Acanthocytes are
spiculated erythrocytes with irregularly spaced,
variably sized spicules (Figure 2, blue
arrows). Acanthocytes have been recognized in
animals with liver disease.1 They have also been
reported in dogs with disorders that result in
erythrocyte fragmentation such as hemangiosar-
coma, disseminated intravascular coagulation,
and glomerulonephritis.1-3 Lesser numbers of
schistocytes (fragmented erythrocytes) were
also present in blood from this dog (Figure 2,
orange arrows).

Additional Test Results. Radiographs of the
thorax revealed pleural thickening and pleural
effusion. Radiographs of the abdomen were
unremarkable. About 100 ml of blood was
drained from the chest cavity by thoracentesis.
Tissue was collected surgically from the right
brachial plexus area. An anaplastic tumor
involving spindle-shaped cells (sarcoma) was
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DID YOU ANSWER...
• Acanthocytes
• Liver disease and disorders that

result in erythrocyte fragmentation,
such as hemangiosarcoma, dissemi-
nated intravascular coagulation,
and glomerulonephritis

• Biopsy the axillary region and per-
form diagnostic imaging of thorax
and abdomen

Two acanthocytes (blue arrows) and two schistocytes (orange arrows) in a blood film (Wright-Giemsa stain;
original magnification, ×1000).



diagnosed from the stained impression smears
(Figures 3 and 4). Given the history, physical
findings, and laboratory findings, a diagnosis of
hemangiosarcoma was made. The client elected
euthanasia and granted permission for a cosmetic
necropsy. A large thoracic mass was identified
and removed for histopathologic examination.
Histopathologic examination of the subcutaneous
tissue and the thoracic mass confirmed the diag-
nosis of hemangiosarcoma.

Hemangiosarcoma. Hemangiosarcomas are
malignant tumors of vascular endothelial origin.
Tumor rupture and hemorrhage are common and
sudden death can occur when the rupture occurs
in a critical area or from acute bleeding into a
body cavity.4 A reticulocytosis in response to
blood loss anemia is generally expected within a
few days after hemorrhage has occurred. Nucleat-
ed erythrocytes are often observed in association
with reticulocytosis and are sometimes more

numerous than generally seen in regenerative anemia.3 Microangiopath-
ic erythrocyte destruction may also occur within the tumors, and a high
incidence of acanthocytes has been reported in dogs with hemangiosar-
coma and fragmentation anemia.3, 5 The presence of schistocytes in the
blood of this dog indicates that some degree of erythrocyte fragmenta-
tion occurred. 

Acanthocyte formation is primarily associated with hemangiosarcomas
involving the liver in dogs with radiation-induced tumors.5 The associa-
tion between liver tumors and acanthocytes has not been identified in
dogs with naturally acquired hemangiosarcomas.2 Thrombocytopenia is
common in dogs with hemangiosarcoma. Mild to moderate thrombocy-
topenia may occur following massive blood loss.3,6 Thrombocytopenia
may also result from consumption of platelets within the tumor (local-
ized thrombosis) or in association with disseminated intravascular
coagulation, which sometimes occurs in dogs with hemangiosarcoma.6,7

Hemostatic test results did not support the occurrence of disseminated
intravascular coagulation in this dog, but localized thrombosis within
the hemangiosarcoma may have resulted in platelet consumption and
erythrocyte fragmentation.5 As seen in this case, a leukocytosis with
neutrophilia is common in dogs with hemangiosarcoma.3, 4 ■

See Aids & Resources, back page, for references, contacts, and
appendices.
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Tissue imprint from surgical biopsy (Wright-Giemsa stain; original magnification, × 1300).


