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Large granular lymphocytic leukaemia complicated with
histiocytic sarcoma in a dog
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INTRODUCTION
Canine large granular lymphocytic

(LGL) leukaemia is a chronic lymphocytic
leukaemia (CLL), characterised by a neo-
plastic lymphocyte population originat-
ing in NK or cytotoxic T cell proliferation
clonally consists of large cells with abun-
dant, lightly basophilic cytoplasm with
azurophilic granules,6,7,12–14,16. Primarily
large-breed dogs, such as the Golden
retriever, German shepherd and Siberian
husky are affected and the disease tends
to occur in older dogs of 8–13 years7,13,16.
LGL leukaemia is usually a non-aggressive
disease and thus may remain dormant for
long periods during the illness6,7,16.

Conversely, histiocytic sarcoma is an
aggressive, commonly metastatic systemic
neoplasm of atypical histiocytes originating

in dendritic cells, affecting primarily the
Bernese mountain dog, Rottweiler, Golden
retriever and Flat-coated retriever, with
multi-organ involvement possible1–3,10.
Clinical findings commonly depend on
the lesion site, respiratory abnormalities,
neurological signs and anaemia. Un-
treated tumours have an aggressive clini-
cal course which is invariably fatal1–3,9–11.

In this clinical communication we
present a canine case of LGL in which a
good therapeutic response was achieved
after immunosuppressive therapy but
which subsequently became complicated
with histiocytic sarcoma.

CASE HISTORY
A 10-year-old castrated male Golden

retriever, weighing 36.3 kg, was referred
to the Veterinary Teaching Hospital of
Azabu University, Japan, for evaluation,
owing to a decline in general condition
that was accompanied by gradual weight
loss, weakness and anorexia observed over
a period of about 1 year. Although physical
examination did not identify lympha-
denopathy, abdominal radiographs
revealed evidence of splenomegaly. The
complete blood count (CBC) revealed

marked leukocytosis (135 000/µ ), includ-
ing lymphocytosis (113 000/µ ) (Fig. 1). An
examination of Wright-Giemsa-stained
films of peripheral blood revealed the
presence of large granular lymphocytes
(Fig. 2A); 72 % (81 360/µ ) of lymphocytes
were found to be 12–17 µm in diameter,
compared with normal lymphocytes5

which are 6–9 µm, and contained nuclei
with mature clumped chromatin and
abundant, lightly basophilic cytoplasm
with a variable number of fine azurophilic
granules. CBC further revealed mild
anaemia but as reticulocytes were not
increased, this observation was suggested
to be a result of depression of haemo-
poiesis. Aspiration and core biopsy of bone
marrow revealed mature lymphocytes
containing cytoplasmic granules and
clumped nuclear chromatin similar to
those observed with light microscopy in
the peripheral blood, accounting for
about half of all nucleated cells (47.5 %).
Overall, immature lymphoblasts were
not found and myeloid cells and erythroid
cells were observed at a low level of 30 %
and 17 %, respectively. Ultrastructural
examination revealed fine heterochroma-
tin granules in the nuclear membrane,
which were also present diffusely in the
nuclei and seemed to be of mature shape.
Elliptical granules 0.4–0.8 µm in diameter
with an electron-dense core were present
in the cytoplasm, a result similar to that
observed by light microscopic investiga-
tion (Fig. 2B). LGL proliferative disor-
ders of dogs can be either neoplastic
or non-neoplastic7,16. Non-neoplastic
LGL lymphocytosis can occur secondary
to chronic Ehrlichia canis infection4.
Although canine ehrlichiosis is not found
in Japan, immunoglobulin IgG antibody
titres for the agent of canine ehrlichiosis
causing reactive LGL lymphocytosis
were nevertheless investigated. As
expected, the results were negative and
ruled LGL out as a secondary disorder.
This case was therefore diagnosed as LGL
leukaemia classified as chronic lympho-
cytic leukaemia.

Despite the fact that the dog did not
appear to be compromised, observed
clinical signs included lethargy and
weight loss. To reduce the tumour burden
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ABSTRACT
A 10-year-old castrated male Golden retriever, weighing 36.3 kg was referred for evaluation
owing to a decline in general condition. Findings from the complete blood count revealed a
marked lymphocytosis (113 000/µ ). Examination of Wright-Giemsa-stained films of periph-
eral blood revealed the presence of large granular lymphocytes (LGL). Seventy-two per
cent (81 360/µ ) of the lymphocytes were found to be 12–17 µm in diameter, containing
nuclei with mature clumped chromatin and abundant lightly basophilic cytoplasm with a
variable number of fine azurophilic granules. Based on these findings this case was diag-
nosed as LGL leukaemia. As a result of multiple-agent chemotherapy, the markedly
elevated levels of lymphocytes gradually decreased to 7500/µ on day 122 and the patient
maintained a good quality of life for the following 3 months. However, on around day 237, a
soft, raised, bosselated mass on the labial region was noted. The dog was diagnosed as
having histiocytic sarcoma based on cytological and histological examination of the mass.
Shortly after diagnosis, the dog developed sudden onset of central nervous system signs
and died on day 270. A common outcome of canine LGL is the development of acute blast
crisis or lymphoma. However, this case was notable for complication with histiocytic
sarcoma from another origin.
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for as long as possible, multiple agent
chemotherapy with cyclophosphamide
(Endoxan®, Shionogi Co.) was adminis-
tered at 50 mg/m2 for 4 consecutive days
followed by 3 consecutive days without
treatment days for 14 weeks (Fig. 1).
Vincristine (Oncovin®, Nippon Kayaku
Co.) at 0.5 mg/m2 once a week for 16 weeks
and prednisolone (Prednisolone®, Sanwa
Kagaku Kenkyusho Co.) at 20–40 mg/m2

once a day to every other day were also
administered. As a result of these treat-
ments, the markedly elevated levels of
lymphocytes gradually decreased to
7500/µl on day 122 and remained at this

level after that; PCV values increased
from day 20 to day 139 to 25 % and
36 %, respectively, and general condition
remained good without tumour lysis
syndrome from that point onwards.

The patient’s physical condition had
been good since around day 122 after
discontinuing the cyclophosphamide
and vincristine treatment and continuing
prednisolone alone for 3 months. How-
ever, on around day 237 when PCV
decreased, a soft, raised, bosselated mass
on the labial region was noted. Because
the mass rapidly enlarged at around
251 days, it was resected under general

anaesthesia on day 267. The mass was
examined cytologically and histologically.
Impression smears stained with Wright-
Giemsa and sections stained with haema-
toxylin and eosin (Fig. 3) revealed numer-
ous histiocytes that appeared necrotic
with mitotic figures, multinucleated tu-
mour giant cells and erythrophago-
cytosis. Based on these findings, the dog
was diagnosed as having histiocytic
sarcoma. Immediately after the diagnosis
was made, the dog developed sudden on-
set of central nervous system (CNS) signs
and died on day 270. A necropsy was not
performed.
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Fig. 1: Clinical course of case. White blood cell, lymphocyte and neutrophil counts, packed cell volume and treatment employed.
Lymphocytosis and anaemia gradually improved with the chemotherapy until day 122. Subsequently, a mass on the labial region was ob-
served on around day 237 and removed on day 267. WBC: white blood cell; Lym: lymphocytes; Neu: neutrophil; PVC: packed cell volume.

Fig.2: Large granular lymphocyte of peripheral blood.A, Photomicrograph; lymphocytes have nuclei with mature clumped chromatin and a
pale cytoplasm that contains granules. B, Electron micrograph; fine heterochromatin granules are in the nuclear membrane and also
diffusely in the nuclei, the cytoplasm has abundant volume, a rough-surfaced endoplasmic reticulum and some rounded granules with
electron-dense cores.



DISCUSSION
As immunophenotyping of peripheral

lymphocytes was not carried out it was
not possible to distinguish the subtype as
T-LGL or NK-LGL. The case was therefore
diagnosed as LGL leukaemia, classified as
chronic lymphocytic leukaemia, based on
the CBC, light microscopic and ultra-
structural findings. Because LGL leukae-
mia is often indolent, treatment is not
always required. As the general condi-
tion of this case gradually worsened,
multi-immunosuppressive drugs were
employed in a combination to which
canine LGL is known to respond well. A
common outcome of canine LGL is the
development of acute blast crisis or lym-
phoma8,15. However, this case involved the
sudden development of histiocytic sar-
coma, with the possibility that the mass
might have metastasised to the CNS. It
was not possible to determine why 2

malignant diseases had occurred in 1 dog.
This is the 1st reported case in a dog in
which canine LGL leukaemia was compli-
cated with histiocytic sarcoma from
another origin.
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Fig. 3: Histology of labial mass (H&E stain). There are abundant multinucleated giant cells
and numerous immature anisocytic histiocytes. Some giant cells contain intact red blood
cells and mononuclear cells (arrows). Some histocytes reveal karyomitosis.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AmazoneBT-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.10000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.01000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 800
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00500
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


