Post Mortem Approach to the Haematopoietic System
Examination of the hematopoeitic system involves evaluation of various organ systems
including the bone marrow, spleen, lymph nodes and thymus.

Bone marrow
System Examination.
At post-mortem examination, longitudinal transection of long bones (humerus, femur)
provides the most practical site for the gross examination of the bone marrow. The
marrow is examined for evidence of color change, consistency change, presence of
fibrosis or neoplasia.
Common Gross Pathology

Figure 1
Figure 1 is from the long bone of the bovine died of Bracken Fern poisoning, this marrow
exhibits pale anemic change due to the bone marrow suppressive (radiomimetic) effects
of the toxin.

Figure 2
Figure 2 is from a dog with immune mediated hemolytic anemia exhibiting marked
yellow discoloration of the bone marrow due to severe icterus.

Figure 3
Figure 3 from a dog with intestinal lymphoma, exhibits marked red discoloration of the
bone marrow due to hematopoiesis.

Figure 4
Figure 4 is from a lamb with severe wireworm infestation. There is serous atrophy of the
bone marrow fat which has become gelatinous and translucent. In addition, there is
severe bone marrow anemia.

Figure 5
Figure 5 demonstrates an intestinal lymphoma with bone marrow metastasis (arrow).

Sample Collection.
Cytological preparations enable identification and enumeration of individual cells stages
and infectious agents. However, only samples collected within 30 minutes after death
yield acceptable preparations for evaluation. Therefore, in the majority of post mortal
settings cytological examination of bone marrow smears is of minimal diagnostic value.

Cells stage identification is extremely difficult on histopathology due to subtle
differences in cytoplasmic features that distinguish immature monocytes from
granulocytes and that characterize different maturational stages of leukocytes and
rubricytes. Formalin fixation precludes the visualization of these subtle differences and
therefore, bone marrow examination on histopathology is largely restricted to
determination of the relative portions of hematopoietic and adipose tissue, changes in
tissue architecture, and the presence of myelofibrosis, tumor metastasis or inflammation.
For histopathology bone marrow samples collected from the central metaphyseal area
lacks trabecular bone and therefore, does not require decalcification prior to processing,
facilitating a more rapid turnaround time in interpretation. In addition to H&E staining,
special stains for the presence of iron and collagen can be applied to these sections.
Hematopoeitic tissue of the bone marrow is preserved relatively well post mortally due to
slower post mortal autolytic changes in the physical barrier that cortical bone poses to
infectious agents. Therefore, in situations where post mortal autolysis is advanced the
bone marrow may still provide a useful sample for microbiological cultures and PCR
analysis.

Spleen
System examination

Figure 6

Figure 7

Examine the spleen in situ – after opening the abdominal cavity examine the spleen in
context with other changes in the abdominal cavity. In figure 6 the spleen has been
displaced together with the stomach as part of a gastrosplenic volvulus in a dog. The
displacement with vascular compromise would account for the marked splenomegaly and
congestion in this instance. Only examining the spleen in isolation after it has been
removed by the post mortem assistant can lead to incorrect deductions about the cause of
the pathology. Figure 7 illustrates accessory spleens in the omentum following previous

rupture of the organ; again this pathology would be missed if abdominal viscera are not
examined in situ prior to removal.

Figure 8
Evaluate the spleen according to size, shape, colour and consistency. As the splenic
capsule is of a set size, enlargement of the organ results in rounding of the borders.

Figure 9
Examine lesion distribution – frequently splenic lesions, including vascular neoplasia,
are distributed multifocally through the organ. This highlights the importance of
“bologna slices” of the organ to ensure that multiple sites are examined. Bologna slicing
into 1cm thick slices also enables assessment of the organ consistency.

Common Gross Pathology.

Figure 10
Splenomegaly (figure 10) is a common feature in animals euthanized with barbiturate
overdose or which have died under anesthesia. Other potential causes include bacterial
infections, protozoal infections, immune mediated conditions, passive congestion from
vascular impairment (gastrosplenic torsion) and diffuse splenic neoplasia.

Figure 11
Nodular splenic lymphoid hyperplasia (figure 11) is a common lesion found in old dogs
characterized by the presence of pale creamy nodular lesions of lymphoid hyperplasia.
These lesions are prone to hemorrhage and hematoma formation, but progression to
lymphoma has not been described.

Figure 12
Splenic vascular neoplasia in dogs (figure 12) may be focal or multifocal through the
organ and therefore multiple sections of spleen should be submitted in formalin for
histopathology, to increase the probability of identifying neoplastic tissue. Rupture of the
organ is a significant negative prognostic indicator in the case of splenic
hemangiosarcoma.
Sample Collection
Cytology: Spleen smears should be routinely collected and evaluated from all post
mortems performed, as they enable rapid inclusion / exclusion of many important blood
parasites and bacteria (Babesia, Anaplasma, Bacillus anthracis etc).
Histopathology: As lesions are frequently multifocal through the spleen it is extremely
important that samples for histopathology are collected from multiple locations (figure
13). Organ tissue slices no thicker than 1cm are collected and placed in 10% buffered
formalin to enable good fixation. Ensure that the formalin jar has adequate formalin and
is not overfilled with tissue; work on a ratio of 1part tissue to 9 parts formalin.

Figure 13

Figure 14
Microbiology (Bacterial / Fungal culture, PCR, virus isolation): Splenic tissue collected
for microbiological purposes should be collected immediately after opening the
abdominal cavity while all the organs are still in situ, to avoid any possible
contamination. A small 1cm block of tissue should be collected aseptically and placed in
a sterile container or a charcoal swab (culture) / dry swab (PCR), inserted into the spleen
tissue and placed in the charcoal medium. Specimens are then transported on ice at 4°C
to the laboratory.

Thymus
System examination
Thymus is examined in situ and this allows for critical assessment of thymic size to other
thoracic organs and whether the thymus is of age appropriate / inappropriate size. The
thymus reaches maximum development around the time of puberty and usually
undergoes involution in adult life.
Common Gross Pathology.

Figure 15
Thymic hyperplasia with enlargement is most commonly documented in young animals,
especially in individuals who have received multiple vaccinations early in life or
repeatedly exposed to antigenic stimulation. Enlargement of the thymus in an adult
animal is an age inappropriate lesion and these animals should be examined for thymic
neoplasia (thymic lymphoma, thymoma). Figure 15 is of an adult cat with a thymoma.
Note how the enlarged neoplastic thymus has displaced the heart and lungs within the
thoracic cavity.

Figure 16
Thymic atrophy in a young animal is frequently indicative of either in utero malnutrition,
viral infection (e.g. BVD in cattle, Feline panleukopaenia cats) or immunodeficiency
syndromes. Figure 16 demonstrates severe thymic atrophy in a neonatal African wild dog
puppy suffering from zinc deficiency. Possible causes of thymic atrophy in the ruminant
neonate include
• Maternal malnutrition.
• Zinc deficiency
• Foetal stress with elevated glucocorticoids
• Exposure of dam to environmental contaminants (chlorinated hydrocarbons,
heavy metals)
• Mycotoxins (fumonocin, aflatoxins)
• Viral agents (BVDV)

Figure 17
The lesion of anterior mediastinal (thymic hemorrhage) in juvenile dogs younger than ± 3
years of age (figure 17), may be the consequence of a wide range of causes including
spontaneous (idiopathic), thoracic trauma, overstretching of the neck, rupture of

dissecting aortic aneurysms or the result of migrating Spirocerca lupi larvae, bleeding
thymic neoplasms, or intoxication with anticoagulant coumarin-derivative rodenticides.

Sample Collection

Figure 18
Histopathology: Thymic tissue blocks no larger than 1cm2 are collected into 10%
buffered formalin to allow for adequate fixation (figure 18). As the thymus is a lymphoid
rich organ poor fixation results in a high level of cellular artifacts. Well fixed thymic
tissues ensure good quality thymic sections for histopathology which will enable critical
evaluation of developmental thymic diseases (combined immunodeficiency disorders),
acquired immunodeficiency’s, auto-immune conditions (myasthenia gravis), infectious
disorders (Equine herpes virus, Feline Leukemia virus, BVD etc.), degenerative diseases,
hemorrhage/hematoma and hyperplastic plus neoplastic disorders.

Lymph Nodes
System examination
The regional lymph nodes of the various visceral organ systems should always be
examined as part of the system examination. The features evaluated at a gross level
include general reactions, non-infectious / non-neoplastic changes, pigmentation,
lymphadenitis and neoplasia.
•

General reactions: these include lymph node hyperplasia, lymph node atrophy and
lymph node sclerosis. Figure 19 exhibits mesenteric lymph node hyperplasia
associated with persistent antigenic stimulation from drainage of the enteritis.

Figure 19
•
•

Non– infectious/non– neoplastic: fat storage, emphysema, hemorrhage,
hemosiderosis, amyloidosis.
Pigmentation: lipofuschinosis, silicates, melanin.

Figure 20

Figure 21
•

Lymphadenitis: acute hemorrhagic to chronic granulomatous. Figure 20 is a
bronchial lymph node from a pig with acute bacterial pleuropneumonia
demonstrating multinodular reactive lymphoid hyperplasia with associated acute

•

hemorrhagic lymphadenitis. Figure 21 demonstrates severe chronic
granulomatous lymphadenitis of the bronchial lymph node of an African Buffalo
with bovine tuberculosis.
Neoplastic: primary (lymphoma) or metastatic. In the example in figure 22 from a
case of enzootic bovine leukosis in the dairy cow, multifocal to coalescent
lymphoma evident in the node.

Figure 22

Sample Collection.
Histopathology:
•

•

•

Ensure that the capsular, cortical and medullary zones are included in all samples.
Never place an entire node in formalin, as the intact lymph node capsule prevents
adequate fixation. Therefore, always ensure tissue slices right through the node of
placed in formalin for histology.
Alteration of architecture provides insight into many pathological processes in the
node and is vital to diagnosis and prognostication in cases of neoplasia, especially
as regards presence or absence of lymph node metastases, which is important in
the grading of certain tumours.
Histological evaluation of the regional lymph nodes of an organ often provides
useful information about disease mechanisms occurring in this system.

Lymphocyte Marker Immunohistochemistry (IHC) for Lymphoma:
•

In cases of suspected lymphoma with peripheral lymphadenopathy, avoid
sampling of the submandibular lymph node as this node is prone to atypical
hyperplasia, making distinction from lymphoma difficult. This atypical
hyperplasia results from the fact that the submandibular node drains the oral
cavity and is therefore exposed to a wide range of antigens. Any of the other

•

peripheral nodes are more suitable for lymphoma diagnosis with the prescapular
and / or popliteal nodes usually being easily accessible for sampling.
Immunophenotype of lymphomas assists in predicting relapse-free interval (RFI)
and overall survival time (OS).
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