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Introduction
The green blast chloroma is a histopathological condition called 

myeloid/granulocytic sarcoma. The green pigment is ascribed due to 
the enzyme myeloperoxidase. The dissemination of extramedullary 
tumour blast (soft tissues) is the identification mark of granulocytic 
cancer.1 Cancer that occurs from outside the bone marrow is less than 
10% in acute myeloid leukemias (AML) and most exert influence on 
dermis/epidermis membrane, lymphoglandula, central sensory system 
and genitalia etc. This distorts the basic anatomy or physiology of 
affected tissue.2 Sometimes, tumour retrogresses whenever the 
pluripotent stem cells transplantation surgery of genetically dissimilar 
tissues of a patient.3 Few times it has been seen with chronic myeloid 
leukemia.

The rare type of sarcoma occurs two in a million in healthy persons 
when it has seen after the biopsy examination by the clinician. It 
can affect at any stage of life i.e. juveniles, adults or older persons. 
This granulocytic tumour hit any area of the human body but the 
full mechanism is yet to be elucidated.4 Further, serious case reports 
observed at the genito-urinary system in literature search and the 
treatment is typical in these cases. Therefore, this shows that this 
disease is infrequent in nature because of its diverse location sites 
found. If we focus on treatment, then due to limitations in diagnosis, 
there is not a target-specific therapy but fms-like tyrosine kinase 3 
(FLT3) inhibitors used in acute myeloid cancer.5 

This review put-forth the influence on patients due to misdiagnosed 
myeloid sarcoma. There is a study published that there are about 
forty per cent chances of incorrect diagnosis in MS because of the 
very minute difference between MS and ML (malignant lymphoma) 
and this wrong diagnosis leads to escalating the symptoms. Further, 
innovation in medical devices is needed to be prompt to surmount the 
gap in accurate diagnosis in GS/MS.

Present scenario: diagnostic paradigms
The specific, sensitive and error-free diagnosis is the initial step 

in to detect diseases. If we consider granulocytic sarcoma relative 
to other hematologic lethal cancers, it is easy to diagnosis but the 
primary myeloid sarcoma is not an easy task to diagnose and different 
clinical manifestations aroused.6 To correct a high sign of hesitancy 
in MS diagnosis is a challenge for the pathologist. The aetiology 
difference between granulocytic tumour and malign tumour is highly 
full of uncertainty; doubtful due to fault in GS/MS diagnosis.7 In 
clinical histology, myeloid sarcoma is allied with AML/CML (acute/
chronic myeloid leukemia), sometimes refers as primary leukemia.8 
Moreover, another misdiagnosis happens in the cases of cancer of the 
lymphatic system i.e. T-cell lymphoma (non-Hodgkin’s lymphoma), 
abnormal proliferation of the Langerhans cells i.e. malignant 
histiocytosis, sarcoma of eosinophils, haematopoietic stem cells 
cancer at the extramedullary site, a tumour of the Ewing family (TEF) 
etc. The needle biopsy of bone marrow can be considered nowadays 
as a preferred method but painful for patients and required handling 
for a medical practitioner.9,10 

The prime three techniques used in the diagnosis of GS for further 
evaluation and validation in practices are histopathological/biopsy 
examination, radiolabelled nucleic acids hybridization methods (In 
situ-Hybridization/FISH) and Fluorescence-Activated Cell Sorting 
(FACS/Flow cytometry).11,12 Recent advances in genetic engineering 
can empower the diagnostic approach and can sort out the high 
index limitation. If the organ system due to sarcoma is at a state of 
being obstructed then surgery and radiological treatment is options 
that remains. This isolated/primary granulocytic sarcoma needs 
special attention in diagnosis because mistreatment further enhances 
mortality in cancerous patients.13 

The most often used method in case of soft tissue tumours occur 
on the surface is ultrasound scan; it measures the dimensions of soft 
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Abstract

The maleficent tumour granulocytic sarcoma is an unusual cancer indite of progressive 
myeloid precursor cells. It is a Chloroma basically present at an extramedullary location 
spread through immature granulocytic cells. It can affect any part of the body but the primary 
site is soft tissues, outside bone marrow, lymph nodes. The root cause may be many factors 
i.e. genetic, environmental, carcinogens etc. This proliferative type of cancer is sometimes 
misdiagnosis in contradictory to other acute/chronic tumours. For a histopathologist, it is 
a challenge for an accurate diagnosis. The tissue biopsy is the known diagnostic technique 
used since days in cancer diagnosis. 

To address this review, our main focus is to investigate, analyse the diagnostic limitations 
or research gaps in granulocytic sarcoma recognition at the clinical level and what can be 
the possibilities that have developed recently in tumour detection at an early stage. Next, 
we will try to develop a hypothesis from pinpoint methods used in it as molecular diagnosis, 
immune-histochemical biomarkers, flow cytometry (FACS) for confirmation of sarcoma so 
that specificity and sensitivity can be well examined. The prognosis/diagnosis in myeloid 
tumour detection depends on key factor innovation and medical devices and that should be 
filled in research and so a gold standard diagnostic kit should be developed.
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tissue mass.14 If we consider the synovial sarcoma, an X-ray can be a 
profound technique for clarification of hardening of tissue/deposition 
of calcium compounds but more advance specific techniques needed 
to confirm it.15 Both techniques can be used in routine diagnostics. 
The risk stratification is always there in case of doubtful cases but 
better technology leads to better diagnosis.

Specific markers in diagnosis
To segregate the genetically varies tumour cells, the specific markers 

are the key signal molecules. The sarcoma should be differentiated 
from lymphoma and leukemia by the expression of the markers 
profile analysis in clinical samples. The cluster of differentiation 
(CD) molecules is widely used in diagnosis. Hereby, CD13, CD33, 
CD43, CD68, CD117 are the prime targets in assays and the enzyme 
myeloperoxidase through which green lesions presentation in cancer. 
Whereas other signalling surface antigens such as CD5, CD10, 
CD11c, CD20, CD34, CD79a, CD99 tumour suppressor/apoptosis 
regulator Bcl2 are also to be examined by FACS methods.16–18 The 
anti-macrophage marker antibody MAC387, monoclonal antibody 
VS38C were also analysed by assays. The high ratio of relapse 
increases by inappropriate diagnosis and follow up therapy increases if 
not treated. The prognosis also plays a significant role in differentiated 
GS. The clinical significance arises more prominently if the signalling 
pathways mechanism needs to understand in a whole brief way when 
granulocytic sarcoma cells migrate to the extra-medullary area. For 
the definitive diagnosis, genetic biomarkers are also needed to verify. 
A high range of mutations observed in prognostic biomarkers i.e. 
Ubiquitin Protein Ligase E3 Component N-Recognin 5 gene (UBR5, 
biomarker gene in cancer) and U2 Small Nuclear RNA Auxiliary 
Factor 1 gene (U2AF1, biomarker gene in cancer).19,20 Others may be 
Stromal Antigen 2 (STAG2), SAM domain and HD domain-containing 
protein 1 (SAMHD1), runt-related transcription factor 1 (RUNX1).21 

The histochemistry (chromagens) markers are determined in the case 
of a section in sarcoma tissues; one of the A1 markers is Naphthol 
AS-D chloroacetate esterase. It gives more about 90% accuracy in 
diagnosis. The lysozyme enzyme is also isolated in patient’s samples 
and it is also a histochemical biomarker.22

Misdiagnosed GS: patient complications
In the retrogressive literature search, doctors and pathologist 

find diagnosis is the major hurdle to differentiate between tumours. 
The referring clinician suggests primely non-Hodgkin’s lymphoma 
whenever the case present at first sight diagnosis. Secondarily, the 
patients in absentia details of myeloid leukemia are hard to diagnose 
at first time observation and false-positive reports worsen the 
symptoms. The amputation of these tumours is not still standardised.23 
The clinical features should not be well determined. If the patients 
are not admitted to referral hospitals, the three factors bring out in 
patient life’s complications i.e. poor diagnosis, complex surgeries 
and mortality. The emerging of new subtypes of sarcoma is also to 
be tackle in diagnosis as suggested by the world health organisation 
classification on a tumour in the year 2020, 5th edition.24 The defining 
features of GS/MS by the WHO are vague and imprecise descriptions 
so while addressing the patient mislead the diagnostic results.25 

The diagnosis of myeloid sarcoma is a challenge since from the 
first case report of a woman was of own kind, it was hard palate GS and 
published in human pathology in December 1984 and diagnosed with 
histological findings, and because of delay in diagnosis and treatment, 
the patient died after the short duration of clinical examination.26 

If we consider the recently presented case reports, then a 12-year 
boy died due to delay in analysing the medical situation after the 
treatment of cancer of B-cell because myeloid sarcoma develops after 8 
months post-treatment. High throughput sequencing shows mutations 
in related oncogenes genes. Even-though stem cell transplantation 
could not revive healthy tissues. Pathologists were uncertain in this 
case that it was a case of a primary or secondary outset. Therefore, it 
is a direct case of delay & poor diagnosis.27 

One more case of a fifteen-year teenager ♀; the report was 
presented by the author in the year 2016, histochemical diagnosis 
suggested a GS case not a case of malignant lymphoma. The risk 
factor was high in this case to detection.28 

To be filled: a gap junction
In granulocytic sarcoma, prognosis factors need to be verified and 

mechanism to be validated for precision in diagnosis. There is a big 
gap in research in histopathological diagnosis and that has to be filled 
by a big leap in innovation. To lead a better medication and therapy in 
the cases of GS confirmed cases there should be standard compliance 
for patients and modern approaches in diagnosis/prognosis. In recent 
years, researchers and clinician have found and prescribed bio-imaging 
technology such as computed tomography in the cases of misdiagnosis/
doubtful MS to differentiate the reports of AML. In today’s era, high 
throughput technology or advance radio imaging in biomolecules can 
only fill a gap in diagnosis to proceed to the right diagnosis and better 
patient treatments. One more approach has applied positron emission 
tomography (radio-imaging) technology where radioisotopes applied 
in diagnosis; the fluoro18deoxyglucose isotope molecule used to 
detect granulocytic lesions. These F18DG-PET CT scans have shown 
excellence to determine tumour’s size and area of localisation. There 
is a clinical trial registered on clinicaltrials.gov where PET-CT used 
in acute myeloid leukemia for the examination of extra-medullary 
manifestations. Researchers are also trying to develop advancement 
in magnetic resonance imaging (MRI) in cases of central nervous 
systems with suspected tumours.29,30

Every cell has a unique expression profile and marker profile and 
it should be well elucidated and documented in patient history by the 
methods of pharmacogenomics. Therefore, an advance microarray 
system can be a defined technology to get tumour-specific expression 
marker profiling data. With this diagnosis, in addition; the well 
planned pin-sharp needle biopsy can reverse the adverse outcomes 
in patients. Next-generation sequencing (NGS) can also a technique 
that can monitor mutations in genes related to the suspected zone 
of tumour.31 Moving further in better advance diagnostic tools then 
nanotechnology for the identification of medical images of chemical 
biomarkers (tagging) and artificial intelligence for the transcriptome 
and expression profile barcode studies based on the algorithm is the 
next decade technology to fulfil this gap in GS diagnosis.32,33 These 
technologies will be a robust approach in GS/MS diagnosis.

Future remarks
The right indorsation diagnosis is foremost to prevent inapt 

chemotherapy. Indeed, minor points are also considered but still, the 
proven cases should be documented and standardised by the cancer 
society. The prevalence, site of occurrence and the prognostic signs 
for the patient is required when the accuracy prevails in diagnosis 
and De-nova diagnostic kits to be well-calibrated and applied in GS. 
The dynamic studies of the live cells in contrast to tumours may be 
included in diagnosis reports and this will impact on diagnosis.
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