
INTRODUCTION

Leukemia is the most common 
hematological malignancy in 

1 children. Among all pediatric 
leukemia patients, 18% present with 

2 acute myeloid leukemia (AML). Fifty 
percent of all the pediatrics leukemia 
deaths have been attributed to AML 
with the survival rate of 64% in 

3 developed countries like United States.
Patients diagnosed with AML are 
extremely unfortunate as it not only 
exhausts the patient and their families 
physically and mentally but also have 
high financial implications. In the past 
AML was a difficult affliction to treat, but 

the treatment outcomes of pediatric 
AML have improved with advances in 
chemotherapy, hematopoietic stem cell 

4transplantation and supportive care.

AML usually presents with systemic 
manifestations like blood dyscrasias and 
fever, but it can rarely present with 
extramedullary granulocytic sarcoma 

5also known as myeloid sarcoma (MS).  
MS are soft tissue masses composed of 
tumor cells of myeloid origin and can 
occur in any part of the body like skin, 
soft tissue, kidneys, lymph nodes and 
subperiosteal regions of the bones 
including cranium, ribs, sternum, 
vertebrae, and orbits. One of the most 

common sites of MS is the orbit which is 
also known as orbital granulocytic sarcoma 
(OGS) and can presents clinically as 

6unilateral or bilateral proptosis.  MS may 
either present as isolated phenomenon 
or may present concomitantly with 

7systemic manifestation.  Patients with 
isolated MS present as diagnostic 
challenge in absence of systemic  manif-
estation as it leads a physician to other 
more common diagnosis like lymphoma, 
rhabdomyosarcoma and neuroblastoma 
that can only be ruled out by tissue 

8biopsy.  While isolated OGS with 
proptosis remains underappreciated 
presentation of AML and most of the data 
regarding it is based on western studies. 
The association of OGS presenting as 
proptosis with AML has very rarely 
been studied in our local population 
which needs to be investigated.

This study was conducted to find out 
the frequency and associations of 
proptosis with demographic, clinical 
and hematological characteristics in 
children with AML.

METHODS

This descriptive cross-sectional study 
was conducted in Pediatric Oncology 
department, Combined Military 
Hospital (CMH) Rawalpindi, Pakistan 
from January 2018 to July 2020 after 
approval from institutional review 
board and ethical committee. All the 
230 AML patients admitted in Pediatric 
Oncology Ward CM) Rawalpindi were 
evaluated for proptosis on basis of 
history, examination, and investigations 
after informed consent from parents/ 
guardian. The diagnosis of AML was 
established by bone marrow biopsy and 
immunophenotyping by flowcytometry. 
The cases having no bone marrow 
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involvement had incisional biopsy of 
ocular mass. All the AML patients, 
selected by non-Probability convenience 
sampling technique, both males and 
females, between 1-12 years who 
presented, were included in the study. 
Patients with Down syndrome, acute 
promyelocytic leukemia (APML) and 
secondary AML were excluded from 
the data analysis.

Data of all AML cases presenting with 
proptosis was collected for their 
demographic features (like age and sex), 
clinical presentation (including presenting 
symptoms and signs, isolated or con-
comitant presentation with systemic 
features and laterality) and hematological 
characteristics (like complete blood 
counts (CBC), subtype of myeloid 
leukemia according to FAB classification 
and cytogenetic abnormalities). Patients 
were classified into different subtypes of 
AML according to FAB classification. 
Cytogenetic studies by karyotyping 
were done to identify different genetic 
abnormalities associated with AML. All 
the data extracted from patient's 
history, examination and investigations 
was recorded on performa and was 
electronically formalized.

Data was analyzed using Statistical 
Package for Social Sciences version 23. 
Descriptive statistics were applied. 
Frequencies and percentages were 
used to analyze categorical variables and 
were compared using chi square test. 
Kaplan- Meier survival analysis was used 
to analyze the overall survival of AML 
patients who presented with proptosis 
and without proptosis.

RESULTS

Out of 230 patients diagnosed with 
AML, 34 (14.78%) patients presented 

with proptosis. Pertinent clinical and 
laboratory data of these 34 patients 
were reviewed. Out of the 34 patients, 
10 (29.41%) patients presented primarily 
with proptosis while 24 (70.58%) 
patients presented with proptosis and 
systemic features of leukemia simultan-
eously. Out of the 10 patients who 
presented primarily with proptosis, 3 
had no evidence of hematological 
involvement on peripheral blood film as 
well as on bone marrow biopsy. In these 
3 patients' final diagnosis of AML was 
made on tissue biopsy and immunohisto-
chemistry of the orbital mass. Proptosis 
was unilateral in 19 (55.88%) patients 
and bilateral in 15 (44.11%). Mean age 
of presentation was 6.80±3.69 years 
and median age was 7 years. While 
maximum number of patients presented 
in age group less than 5 year.   Most 
common FAB AML subtype associated 
with proptosis was AML-M2 (n=26; 
76%). A comparison of demographic 
and clinic-pathological variables is 
presented in Table I

Out of 230 patient, 217 patients 
(including 34 patients with proptosis 
and 183 patients without proptosis) had 
systemic manifestations. Fever, pallor, 
bruising and bleeding were common in 
all AML patients. In patients with 
proptosis, pallor was the most common 
finding which was observed in 23 
(67.64%) patients followed by fever in 
20 (58.82%) patients Fever, pallor and 
bruising was significantly more in 
patients without proptosis (Table II) .

CNS involvement was seen in 6 (17.64%) 
of patients as evidenced by presence of 
blast cells in cerebrospinal fluid analysis. 
Hyperleukocytosis was found in 26 
(76.47%) patients with mean white 
blood cell count of 47.55±60.53 

3cells/mm .  

Overall survival of the patients with 
proptosis was 50%. Median duration of 
survival in AML patients with OGS was 
867 days as compared to 353 days in 
AML patients without OGS showing 
better survival associated with OGS 
using the Kaplan Meier survival analysis 
(Figure 1).

DISCUSSION

In this study it was found that proptosis 
has a significant association with AML as 
14.78% of our patients were found to 
have it. Proptosis presented not only with 
systemic features but also as an isolated 
phenomenon and can precede the onset 
of systemic AML. Presence of OGS with 
AML was found to be a better 
prognostic sign as median duration of 
survival in patients with OGS was found 
to be 867 days as compared to the 353 
days in patients without OGS.

GS is a known association of AML reported 
9 in 2.5-9.1% of patients in literature.

These are tumors of immature hemato-
poietic precursor cells of granulocytic 
series which are localized in extra 
medullary tissues. Histological identifi-
cation and diagnosis of these tumors in 
children is difficult and can easily be 
misinterpreted as malignant lymphomas 
or other common poorly differentiated 
pediatrics tumors like neuroblastoma 
and rhabdomyosarcoma especially 
when they precede the development of 

10systemic leukemia.   

GS can present at any age either before 
or after the development of systemic 
leukemia. A broad age range has been 
reported ranging from 1-60 years, but 
the median age of presentation as 
reported by other authors in pediatric 

10,11population is 6 years and 8.8 years.  
This is consistent with the findings 
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TABLE I: DEMOGRAPHIC AND CLINICOPATHOLOGICAL DATA OF PATIENTS WITH ORBITAL GRANULOCYTIC SARCOMA

Variable 
With Proptosis Without Proptosis Total  

P Value 
Frequency (%) Frequency (%) Frequency (%) 

Age distribution 

< 5 years 13 (38.20) 82 (41.8) 95 (41.3) 

0.406 5-9 years 11 (32.4) 76 (38.8) 87 (37.8) 
> 9 years 10 (29.4) 38 (19.4) 28 (20.9) 

Gender distribution 
Males 23 (67.60) 123 (62.8) 146 (63.5) 

0.584 
Females 11 (32.40) 73 (37.2) 84 (36.5) 

WBC count 
(cells/mm3) 

<50,000 26 (76.5) 124 (63.3) 150 (65.2) 
0.136 

8 (23.5) 72 (36.7) 80 (34.8) 

Types of AML  
(FAB classification) 

AML M2 26 (76.5) 76 (38.8) 102 (44.3) 
0.001* 

others 8 (23.5) 122 (62.24) 128 (55.6) 

Total  34 (100) 196 (100) 230 (100)  

³50,000
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observed in our study where median age 
of presentation is found to be 7 years.

Sex predominance has been described 
differently in different studies. In our 
study male predominance was 
observed (67.6%). Male predilection 

12has been reported by Cavdar AO, et al.  
But other studies have reported female 

9,10preponderance.  

Orbits are the most favored site for 
extramedullary GS and proptosis/ 
exophthalmos is the most common 
clinical manifestation. OGS is reported 

13 in 9.3-36% of children with AML. Our 
f i n d i n g s  o f  1 4 . 7 %  p r o p t o s i s  
presentation in AML also fall in this 
range. It was present bilaterally in 45% 
of patients and unilateral manifestation 
was observed in 55% of patients. 
Murthy et al., reported unilateral 
presentation in 67% of patients and 

bilateral presentation in 33% of 
10patients.  These findings are different 

from those observed in our study.

Although orbits are the most common 
site for GS in children. But other rare 
sites reported in literature are 
nasopharynx, middle ear, intestine, skin 
spine and central nervous system. One 
of our patients also had nasopharyngeal 
GS in addition to OGS and had 
dysphagia and breathing difficulty. 
Another patient had also middle ear GS 
and presented with facial nerve palsy 
and deafness.  Previous studies have 
reported patients with Orbital and CNS 
GS has better prognosis as compared to 
non-orbital, non-CNS GS in pediatric 

9, 14population.

Onset of OGS in relation to AML can be 
variable and its isolated manifestation 
may portend the development of 

underlying malignancy.  Many such cases 
have been reported in past where 
isolated presentation of proptosis led to 

8, 15the diagnosis of AML.  Bidar M, et al. 
reported in his study that 2 (7%) 
patients presented with proptosis prior 
to development of systemic disease and 
diagnosis of AML was established on 

 16incisional biopsy of orbital mass.  In our 
study isolated orbital presentation was 
observed in 10 (29%) patients who 
presented primarily with proptosis. Out 
of these, 3 patients had no evidence of 
systemic leukemia on clinical presenta-
tion as well as on investigations that is 
bone marrow biopsy didn't reveal any 
abnormality while other 7 patients 
presented primarily with proptosis 
without any clinical systemic features 
but further workup like CBC and BM 
biopsy showed evidence of AML. While 
24  (71%) pa t ient s  presented  
simultaneously with systemic leukemia. 
Concomitant presentation of proptosis 
with systemic manifestations was 
reported in 41.9% and isolated GS in 
16% of patients by Aggarwal E, et al. He 
also reported that AML patients who 
presented with isolated OGS have 
better survival than those who presented 

9simultaneously with systemic leukaemia.  
Better survival in isolated proptosis has 
been linked to early recognition and 
diagnosis of disease resulting in early 
institution of treatment. 

Mean duration of time to development 
of systemic leukemia has been reported 
differently in different studies. Cadaver 
reported 8 weeks and other series have 
reported it up to 1 year. Unusual delay in 
diagnosis of AML resulting in progression 
to systemic leukemia is associated with 
poor disease outcome and survival. So, 
a high index of suspicion is required by 
both the clinician and pathologist to 

10,12make timely diagnosis.

Variety of chromosomal aberrations have 
been identified in AML with extra 
medullary involvement, but the most 
common cytogenetics reported with 
OGS is t (8,21) in children. This trans-
location is associated with FAB M2 
subtype. Previous studies have also 
reported the strong association of AML 

17 M2 and t (8,21) with orbital GS. In our 
study the most common subtype of 
AML associated with proptosis was 
AML M2 and the most frequently 
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TABLE II: SYSTEMIC MANIFESTATION IN PATIENTS WITH AND
WITHOUT PROPTOSIS (n=217)

Systematic Manifestation 
Proptosis 

P-Value 
Yes (%) No (%) 

Total 
(%) 

Fever 
Yes 20 (58.8) 153 (83.6) 173 (79.7) 

0.001* 
No 12 (41.2) 30 (16.4) 44 (20.3) 

Pallor 
Yes 23 (67.6) 164 (89.6) 187 (86.2) 

0.001* 
No 11 (32.4) 19 (10.4) 30 (13.8) 

Bruising 
Yes 7 (20.6) 84(45.6) 91 (41.7) 

0.007* 
No 27 (79.4) 99 (54.4) 126 (58.3) 

Bleeding 
Yes 3 (8.8) 40 (21) 43 (19.1) 

0.095 
No 31 (91.2) 143 (79) 174 (80.9) 

Lymphadenopathy 
Yes 6 (17.6) 46 (24.7) 52 (23.6) 

0.372 
No 28 (82.4) 137 (75.3) 165 (76.4) 

Bone Pains
 Yes 5 (14.7) 29 (15.4) 34 (15.3) 

0.92  No 29 (85.3) 154 (84.6) 183 (84.7) 

Total  34 (100) 183 (100) 217 (100) 

Figure 1: Kaplan Meier analysis curve
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observed cytogenetic abnormality was t 
(8,21) translocation responsible for 
AML1 ETO fusion gene consistent with 
findings reported in literature. Presence 
of t (8,21) translocation in OGS is consi-
dered a good prognostic factor by many 
authors although some still believe that 
presence of this translocation and FAB 
M2 does not significantly alter the 

 18,19prognosis.  A recent study describes a 
12p deletion in FAB M1 in OGS in adults. 
Other FAB subtypes previously 
reported to be associated with MS are 

9, 20M4, M5a and M5b.

Prognostic value of presence of GS in 
AML is still controversial and there is 
limited data regarding the prognostic 
significance of GS. Although many 
studies have reported better prognosis 
in patients of AML with GS, and it is 
suggested that prognosis is even better 
when GS precedes the development of 
systemic leukemia (no bone marrow 
involvement). In such cases early 
diagnosis and initiation of treatment will 
improve the outcome of disease. 
Overall survival rate of AML patients 
with OGS in our study was 50% which 
was much lower than COG (children 
oncology group) report where OS was 

 2192% in patients with OGS.  Mean 
duration of survival in Turkish study was 
reported to be 8.7 months in OGS 
patients and 28.6 months is non OGS 
patients which was in contrast to our 

17findings.  Median duration of survival in 
AML patients with OGS was 28.5 
months (867 days) while it was found to 
be 11.6 months (353) in patients of AML 
without OGS showing better survival 
associated with OGS in our study.  
Other studies have reported that extra 
medullary GS considered as a less 
favorable prognostic factor in AML and 
associated with poor disease outcome 
in terms of low remission rates, overall 
survival and increase chances of 

22-25relapse.  

LIMITATIONS

Single center study and small sample 
size were the major limitation in this 
study. Secondly the better survival in 
patients with proptosis in our study, 
which contradicts the results of most of 
the other studies. Hence it requires 
multicenter studies, longer duration of 
follow up and larger sample size.

CONCLUSION

Proptosis is a frequent finding in 
children with AML. AML-M2 is 
associated with proptosis in children 
with AML. Survival in patients with OGS 
was better than patients without OGS.

RECOMMENDATIONS

Proptosis is an important sign of AML. 
Even in absence of systemic features 
patient should be promptly investigated 
for AML as proptosis can present as an 
isolated finding. This would require 
tissue biopsy and immunohistochemistry 
to prove or rule out AML. 

ACKNOWLEDGMENT 

We would like to acknowledge and 
appreciate Associate Prof. Dr Ume 
Sughra, Public Health Specialist, Pakistan 
Institute of Ophthalmology for her help 
in statistical analysis.

REFERENCES

1. Metayer C, Dahl G, Wiemels J, Miller 
M. Childhood leukemia: a preven-
table disease. Pediatrics 2016;138 
(Suppl 1):S45-S55. https://doi.org/ 
10.1542/peds.2015-4268H.  

2. Hossain MJ, Xie L, Caywood EH. 
Prognostic factors of childhood and 
adolescent acute myeloid leukemia 
(AML) survival: evidence from four 
decades of US population data. 
Cancer Epidemiol 2015;39(5):720-
6. https://doi.org/10.1016/j.canep. 
2015.06.009. 

3. Taga T, Tomizawa D, Takahashi H, 
Adachi S. Acute myeloid leukemia in 
children: Current status and future 
directions. Pediatr Int 2016;58(2): 
71-80. https://doi.org/10.1111/ped. 
12865. 

4. Linabery AM, Ross JA. Trends in 
childhood cancer incidence in the 
U.S (1992-2004). Cancer 2008;112 
(2):416-32. https://doi.org/10.1002/ 
cncr.23169. 

5. Avni B, Koren-Michowitz M. 
Myeloid sarcoma: current approach 
and therapeutic options. Ther Adv 
Hematol 201;2(5):309-16. https:// 
doi.org/1177/2040620711410774.  

6. Noh BW, Park SW, Chun JE, Kim JH, 
Kim HJ, Lim MK. Granulocytic 

Sarcoma in the Head and Neck: CT 
and MR Imaging Findings. Clin Exp 
Otorhinolaryngol 2009;2(2):66-71. 
https://doi.org/10.3342/ceo.2009.2
.2.66. 

7. Yilmaz AF, Saydam G, Sahin F, Baran 
Y.  Granulocyt ic  sarcoma: a 
systematic review. Am J Blood Res 
2013;3(4):265-70. 

8. Abdallah AM, Abdellatif MA, 
Elhwary AM. Paediatric orbital 
tumours in Upper Egypt: A 3-year 
retrospective analysis at a university 
hospital. J Clin Ophthalmol 2019; 3 
(1): 105-18. https://doi.org/10. 
35841/clinical-ophthalmology.3.1. 
108-120. 

9. Aggarwal E, Mulay K, Honavar SG. 
Orbital extra-medullary granulocytic 
sarcoma: clinicopathologic correla-
tion with immunohistochemical 
f ea tures .  Surv  Ophtha lmo l  
2014;59(2):232-5. https://doi.org/ 
10.1016/j.survophthal.2013.06.004.  

10. Murthy R, Vemuganti GK, Honavar 
S G ,  N a i k  M ,  R e d d y  V.  
Extramedullary leukemia in children 
presenting with proptosis. J 
Hematol Oncol 2009;2:4. https:// 
doi.org/10.1186/1756-8722-2-4.  

11. Stockl FA, Dolmetsch AM, Saornil 
MA, Font RL, Burnier MN Jr. Orbital 
granulocyt ic  sarcoma.  Br  J  
Ophthalmol 1997;81(12):1084-8. 
https://doi.org/10.1136/bjo.81.12.1
084.

12. Cavdar AO, Arcasoy A, Babacan E, 
Gözdaþoglu S, Topuz U, Fraumeni 
JF Jr. Ocular granulocytic sarcoma 
(chloroma) with acute myelomo-
nocytic leukemia in Turkish children. 
Cancer 1978;41(4):1606-9. https:// 
d o i . o r g / 1 0 . 1 0 0 2 / 1 0 9 7 - 0 1 4 2  
( 1 9 7 8 0 4 ) 4 1 : 4 < 1 6 0 6 : : A I D -
CNCR2820410451>3.0.CO;2-Y.  

13. Panda A, Sudan R, Nainiwal S. 
Childhood proptosis. The invaluable 
but overlooked peripheral blood 
smear. Indian J  Ophthalmol 
2002;50(3):247. 

14. Young CW, Ho CS, Chiu NC, Liu 
HC, Liang DC. Acute myeloid 
leukemia with initial presentation of 
facial palsy and exophthalmos. Acta 
Neurol Taiwan 2016;25(1):18-20.

PROPTOSIS IN ACUTE MYELOID LEUKEMIA: AN UNDER RECOGNIZED PRESENTATION OF HEMATOLOGICAL MALIGNANCY

214 KMUJ 2021, Vol. 13  No.4



15. Z i m m e r m a n  L E ,  F o n t  R L .  
Ophthalmologic manifestations of 
granulocytic sarcoma (myeloid 
sarcoma or chloroma). The third Pan 
American Association of Ophthal-
mology and American Journal of 
Ophthalmology Lecture. Am J 
Ophthalmol 1975; 80(6):975-90.

16. Bidar M, Wilson MW, Laquis SJ, 
Wilson TD, Fleming JC, Wesley RE, 
et al. Clinical and imaging charac-
teristics of orbital leukemic tumors. 
Ophthalmic Plast Reconstr Surg 
2007;23(2):87-93. https://doi.org/ 
10.1097/IOP.0b013e3180333a85.

17. Gözdaþoglu S. Remarks on myeloid 
sarcoma in children. Turk J 
Haematol  2019;36(2):122-3.  
https://doi.org/10.4274/tjh.galenos.
2019.2019.0002.  

18. Schwyzer R, Sherman GG, Cohn RJ, 
Poole JE, Willem P. Granulocytic 
sarcoma in children with acute 
myeloblastic leukemia and t(8;21). 
Med Pediatr Oncol 1998;31(3):144-
9. https://doi.org/10.1002/(sici) 
1096-911x(199809)31:3<144::aid-
mpo3>3.0.co;2-b.  

19. Felice MS, Zubizarreta PA, Alfaro 
EM, Gallego MS, Cygler AM, Rosso 
AD, et al. Good outcome of children 
with acute myeloid leukemia and 
t(8;21)(q22;q22), even when 
associated with granulocytic 
sarcoma: a report from a single 
institution in Argentina. Cancer 
2000;88(8):1939-44. 

20. Ohanian M, Faderl S, Ravandi F, 
Pemmaraju N, Garcia-Manero G, 
Cortes J, et al. Is acute myeloid 
leukemia a liquid tumor? Int J Cancer 
2013;133(3):534-43. https://doi.org/ 
10.1002/ijc.28012.  

21. Johnston DL, Alonzo TA, Gerbing 
RB, Lange BJ, Woods WG. Superior 
outcome of pediatric acute myeloid 
leukemia patients with orbital and 
CNS myeloid sarcoma: a report 
from the Children's Oncology 
Group. Pediatr Blood Cancer 
2012;58(4):519-24. https://doi.org/ 
10.1002/pbc.23201.  

22. Bisschop MM, Révész T, Bierings M, 
van Weerden JF, van Wering ER, 
Hählen K, et al. Extramedullary 
infiltrates at diagnosis have no 

prognostic significance in children 
with acute myeloid leukaemia. 
Leukemia 2001;15(1):46-9. https:// 
doi.org/10.1038/sj.leu.2401971. 

23. Gözdaþoglu S, Yavuz G, Unal E, 
Taçyldz N, Cavdar AO. Orbital 
granulocytic sarcoma and AML with 
poor prognosis in Turkish children. 
Leukemia 2002;16(5):962-3. https:// 
doi.org/10.1038/sj.leu.2402449.  

24. Kobayashi R, Tawa A, Hanada R, 
Horibe K, Tsuchida M, Tsukimoto I. 
Japanese childhood AML cooperative 
study group. Extramedullary infiltra-
tion at diagnosis and prognosis in 
children with acute myelogenous 
leukemia. Pediatr Blood Cancer 
2007;48(4):393-8. https://doi.org/ 
10.1002/pbc.20824.  

25. Cuthbertson DW, Punia JN, 
Owczarzak VL. Myeloid sarcomas 
of the head and neck in pediatric 
patients with myeloid leukemia. Ear 
Nose Throat J 2016;95(9):405-7. 
https://doi.org/10.1177/014556131
609500902.

PROPTOSIS IN ACUTE MYELOID LEUKEMIA: AN UNDER RECOGNIZED PRESENTATION OF HEMATOLOGICAL MALIGNANCY

This is an Open Access article distributed under the terms of the Creative Commons 
Attribution-Non Commercial 2.0 Generic License.

KMUJ web address: www.kmuj.kmu.edu.pk

Email address: kmuj@kmu.edu.pk

AUTHOR'S CONTRIBUTION
Following authors have made substantial contributions to the manuscript as under:

TF: Conception and study design, acquisition of data, analysis and interpretation of data, drafting the manuscript, critical review, 
approval of the final version to be published

SK: Acquisition of data, drafting the manuscript, approval of the final version to be published.

TG:  Study design, critical review, approval of the final version to be published.

MT: Conception and study design, acquisition of data,  critical review, approval of the final version to be published 

AA: Acquisition of data, critical revision, approval of the final version to be published.

Authors agree to be accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part of 
the work are appropriately investigated and resolved.

CONFLICT OF INTEREST
Authors declared no conflict of interest

GRANT SUPPORT AND FINANCIAL DISCLOSURE
Authors have declared no specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors

DATA SHARING STATEMENT
The data that support the findings of this study are available
on request from the corresponding author. The data are not

publicly available due to privacy or ethical restrictions.

215KMUJ 2021, Vol. 13  No.4


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

