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Abstract

There is a wide spectrum of causes of bilateral enlargement of submandibular and parotid salivary glands. Usually, these enlargements may be due to viral, metabol-
ic, systemic or medication nature. Part of these pathologic conditions may be easily diagnosed based on the clinical presentation and thorough anamnesis. The non-
differentiated bilateral enlargements may be a huge challenge for the diagnostic process, where a deep knowledge of the possible etiology for such condition is required,
as well as physician experience and aptitude for differential diagnostics. This case report is about the bilateral enlargement of submandibular and parotid glands, as
initial sign in acute myeloid leukemia (AML). Keywords: salivary glands, acute myeloid leukemia, non-Hodgkin lymphoma, leukemia.

Апстракт 

Постои широк спектар на причини за билатерално зголемување на субмандибуларните, односно на паротидните саливарни жлезди. Најчесто овие отекувања
може да бидат од вирусна, метаболичка, системска или медикаментозна природа. Дел од ваквите патолошки состојби можат лесно да се дијагностицираат преку
клиничка слика и добра анамнеза, додека за неиздиференцираните билатерални отекувања, поставувањето на дефинитивна дијагноза е голем предизвик и
бара познавање на сета можна етиологија која би можела да доведе до ваква состојба, како и поседување на искуство и вештина на терапевтот во
диференцијалната дијагностика. Овој приказ на случај се однесува на билатерално зголемување на субмандбуларните, односно паротидни жлезди, како
иницијален знак за акутна миелоидна леукемија (АМЛ). Клучни зборови: саливарни жлезди, акутна миелоидна леукемија, нон-Хоџкин лимфом, леукемија.

Introduction

Acute myeloid leukemia (AML) in general is a dis-

ease that occurs in older-age patients; AML rarely

appears in patients under the age of 4. The mean age of

patients who suffer from this disease is 63. Although

there is no known precise etiology, there are cases of

AML occurring after radiotherapy, exposure to some

chemical (genotoxic) factors or medication treatment

(especially if it is associated with an existing hemato-

logical disease). In the basis of the pathogenesis of this

disease lays malignant transformation of multipotent,

hematopoetic stem cells, due to genomic alterations

(mutations of genes and chromosomal inversions, as

well as translocations). An enlargement of parotid and

submandibular glands, with no other clinical symptoms,

is a rarity in the initial manifestation of AML. The physi-

cian should be prepared for this unusual presentation of

the disease, because any postponement of the diagnostic

process may be fatal. The aim of this case report is to

emphasize the importance of correct and timely diag-

nostics of AML in a patient with unusual initial presen-

tation.

Case report

A female 26-year-old patient, a physician, was

referred to the Clinic for Maxillofacial Surgery in Skopje

in September 2016, with bilateral enlargement of sub-

mandibular glands, which were painless and soft on pal-

pation. The enlargement had persisted for 8 days. On the

first examination she provided an already done ultra-



sonographic analysis, which was in favor of infective

mononucleosis with enlarged lymph nodes bilaterally, in

the submandibular area. Routine laboratory analyses

were performed, a complete blood analysis and differen-

tial blood analysis, including CRP and sedimentation.

They were in normal range (WBC : 6.9 X 10^9/L, RBC:

4.29 X 10^12/L PLT 269 X 10^9/L). Serum analysis was

also performed, for a potential virus infection (CMV,

MUMPSs and EBV), all with negative outcome. In the

peripheral blood smear analysis, the percentage of lym-

phocytes were 59,3% (22-35%). Non-segmented neu-

trophils were found to be 3,3% (2-5%), segmented

28,6% (58-68%) and monocytes 8,8% (4-8%). The

patient was referred to the Clinic for Hematology, where

she was advised to perform a fine-needle aspiration

biopsy (FNAB) of the submandibular glands. The cyto-

logical analysis revealed a chronic inflammation, i.e.

hyperplastic ductal epithelium, with no cytological atyp-

ia. She had been treated with proteolytic enzyme in the

form of a supplement (Serrapeptase) and cephalosporine

antibiotics – cefixime (Pancef), then with ciprofloxacin

(Citeral), along with anti-swelling treatment (Chymoral

forte). Two weeks later, the patient complained about

strong pain in the submandibular area, and increased

body temperature of 38°C (intermittent, every 3-4 days).

At the same time, the submandibular glands started to

become palpable, on the right side with a dimension of a

walnut, and on the left side with a dimension of an egg,

tender and slightly painful. No other lymph nodes were

palpable in the neck area. Following worsening of the

symptoms, 50 days after the onset, the patient was hos-

pitalized in the Clinic for maxillofacial surgery for a

period of 6 days. Antibiotic and antiphlogistic treatment

was given. The blood test results were within the normal

ranges and did not correspond with the clinical presenta-

tion ( WBC: 4.0 X 10^9/L, RBC : 5.39 X 10^12/l , PLT

180 X 10^9 /L). A stroboscopic examination was per-

formed at the Clinic for otorhinolaryngology, with a nor-

mal appearance of the larynx (oropharyngoscopically

the left tonsil was with cripts and detritus). Serologic

tests were performed for a possible tularemia – with a

negative finding. The findings from the Clinic for

rheumatology were also negative and did not indicate a

presence of lymphoepithelial lesion of the salivary

glands (Sy, Sjogren, M. Mikulicz). HBsAgQ2 and Anti-

HCV were also negative, after which she was referred to

perform an MRI. The radiology report was as follows: in

the projection of the left submandibular gland there is an

incapsulated change with a dimension of 28x21 mm,

with a signal in favor of a hemorrhage. This change

might have been an inflammatory haematoma in  phase

of organization, taking into consideration the pointed

inflammatory reaction of the surrounding deep fat tissue

in the submandibular area, as well as the presence of an

increased number of reactive lymph nodes in the region.

A smaller haematoma was observed in the right sub-

mandibular gland, with dimensions of 25x11 mm, with

no presence of pathologically colored capsule. Both

parotid and thyroid glands were with normal appearance.

On the 51st day of the onset of symptoms, the serologic

analysis revealed a positive value for EBV: (EBNA )IgM

0,57 (grey zone). The examination performed at the

Institute for lung diseases and tuberculosis ruled out

tuberculosis as a possible cause for the condition. After

3,5 months of the onset of symptoms, both parotid

glands got enlarged. A serologic test for EBV presence

was again performed, with negative values, but with

present leukocytosis:  Le 13.00 x10^9/L (4.0-11.0),

[Lymf  48.80% (25-40 %) and Mon  34.40 % ( 3.0-7.0

%). Because of the bilateral enlargement of parotid

glands, the patients was again referred to the Clinic for

rheumatology, where all test results were negative. Two

days after the confirmed leukocytosis, in the axillary

area, a palpable painless lymph node was observed,

associated with subjective feeling of excessive sweating.

Tests were performed at the Clinic for infective diseases

and febrile conditions with ELFA, and a positive value

for EBV IgM-1,0 was found, with increasing value five

days later (EBV IgM: 1,53). Four months after the onset

of symptoms, a sternal punction was performed and the

following results were found: 88% of the cells were

CD45, plus mononuclear cells with the following

immunophenotype (Table 1): 

The test results were in favor of AML with aberrant

expression of CD7. At the same time, the EBV test was

again performed, and it was negative (0,77). The control

blood analysis revealed values for WBC of 34,6 x 10^9/l.
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Myeloid

markers

Lymphoid

markers  
Rest

CD13 18,3 % CD2 neg. CD34 38,8 %

CD33 99% CD7 29,1% HLA-OR neg.

CD14 neg. CD19 neg. CD117 44,3 %

CD15 neg. CD79a neg. CD79a neg.

MPO 14,3 % CD10 neg. CD79a neg.

TcT neg., CD22 neg.

Table 1. Results obtained from the sterna punction

biopsy.
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Blood analysis was regularly performed in the following

two days,. Leukocytosis was twice observed (30,94 x10 ^

9 / L and 36,99 x10 ^ 3 mL). Five months after the onset

of symptoms, a smear from a salivary gland was taken,

with negative result. The comparative MRI revealed a

reduction of the haematomas in both submandibular

glands, which were almost completely resolved (there was

a leftover of 1o mm). Both submandibular and parotid

glands were enlarged, with homogenous appearance, ede-

matous, with a restriction of the diffusion – a finding that

indicates a persistent sialoadenitis. Focal pathological

lesions were not observed, nor intraparenchymic, and

locoregional pathologically changed lymph nodes. The

major salivary glands’ ducts were not dilated. There was a

bilaterally present mastoiditis and otitis media with dif-

fuse sinusitis, a finding that was not observed at the first

examination. A blood test was again performed, and it

alarmed about increased leycocitosys of 35.22 x10^3 mL.

In February 2017, a patohistological finding of the 2-

cm bony part from iliac crest was obtained. The sections

were stained with HE, Gimsa and immunohistochemistry

for: CD20, CD3, CD10, CD235, Tdt, CD34, CD117,

Myeloperoxidase, Neutrophil elastase, CD68, MAC 387

and CD15. Positive results were obtained for: CD235

(eritroid precursors 30-40%), CD34 (5-10%, with dis-

persed, interstitial arrangement), Myeloperoxidase (10%),

CD68 (myeloid-histiocyte precursors 30-4%). The final

conclusion from the patohistology and immunohisto-

chemistry was that, taking into consideration the immatu-

rity of part of the cell population, with no signs of matu-

ration and negative expression for CD20, CD3, CD1 and

TdT (positive CD34, myeloperoxidase, CD68 and CD235),

and with ruled out lymphoid proliferation, as well as in

accordance with the clinical picture, it was recommended

to evaluate a possible AML. The analysis of mutation of

genes NPM1, FLT3 and CEBPA (otherwise present in

AML) showed negative results and no gene mutations

were observed. The sternal punction aspirate was in favor

of acute leukemia, with high infiltration with blasts of 60-

70%. The patient was then hospitalized at the Clinic for

hematology, from February 10, 2017 to March 03, 2017.

Chemotherapy was administered by protocol and transfu-

sion: Tr mass 34 doses, Er 4 doses. The control sternal

aspiration biopsy showed around 15% blasts. The patient

was again hospitalized from March 13, 2017 to April 06,

2017, when a treatment according to FLAG-IDA protocol

was given. 

After the treatment, the bilateral enlargement of the

parotid glands was completely resolved and the disease

entered into a phase of remission. Her older sister was

found to be HLA-DNA identical, after which a bone mar-

row transplantation was performed, with uneventful post-

transplantation follow-up. 

Discussion

There are several conditions whose clinical picture is

characterized by bilateral enlargement of the salivary

glands. Often there are two or more causes which pres-

ent with a similar clinical picture, which may be chal-

lenging for the physician, and it might lead in the wrong

direction while setting the final diagnosis. In our case,

we did a “step by step” process of diagnosis, by ruling

out sialectasis, as well as bacterial, medicament-induced,

immunological, congenital and tumor etiology of the

bilateral enlargement of the salivary glands. What drew

our attention the most, was the discontinuity of the

results from serology analysis for EBV and the suspicion

of possible lymphoproliferative malignant pathology.

We received the first concrete result from the serologic

analysis for EBV 3,5 months after the onset of symp-

toms, which was later confirmed twice, although always

with different values, varying from “grey zone” to a pos-

itive result. However, the last serologic finding for EBV

was negative. Infection with EBV usually occurs in early

childhood, after which the virus remains to persist in a

low number of B cells. EBV attacks B-lymphocytes,

bonding to CD21 receptor and causing latent infection in

vivo and in vitro1. There is a wide spectrum of LPD

(lymphoproliferative diseases) which are related to EBV

and which occur in patients with primary immunodefi-

ciency, in patients with AIDS or with iatrogenic post-

transplanatation immunosuppression, as well as in those

who undergo other types of treatment, like methotrexate

and tumor necrosis factor (TNF) alpha antagonists treat-

ment. Recently it was proved that the presence of EBV

might lead to the occurrence of EBV-positive LPDs in

adult patients who do not show signs of immunodefi-

ciency at all2.   

Co-infection with EBV may appear in Morbus

Hodgkin, large cell lymphoma, and lymphoma in AIDS3-6,

but also in chronic lymphocytic leukemia in childhood7.

Shlehofer et al.8 documented an increased number of

EBV-VCA (viral capsid antigen) in a study performed on

121 children with ALL in Germany, without PCR test.

The patients with EBV have been shown to have a high-

er frequency of relapses of the disease and mortality,

compared with those who have EBV-ALL. Infection

with EBV in patients with acute leukemia is more fre-

quent in B-cells ALL, compared to T-calls ALL. EBV-

positive patients show a worse prognosis compared to

others. However, the recent literature points out the con-

troversy of the role of EBV in leukemia in childhood9, 10.

In literature, the association between LPDs and EBV

infection in adults is mostly seen. In our case, the patient

was 26-year old, with no history of lymphoproliferative

disease. Lymphadenopatia of the head and neck may be
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the result of lymphoma11. Lymphomas of the salivary

glands are very rare and mainly arise from B-cells12. The

extranodal lymphomas are mostly Non-Hodgkin (NHL)

and represent 10-20% of all lymphomas13. Non-Hodgkin

lymphoma of a salivary gland usually presents as a pain-

less mass that progresses quickly and increases in

dimensions14-17. MALT lymphomas are most common

among NHL of the major salivary glands. Low-grade

MALT lymphoma of the parotid gland is usually a result

of BLL (benign lymphoepithelial lesion)18. The transfor-

mation of BLL into MALT lymphoma is thought to be a

“multistep” process. The initiation might be a long-last-

ing stimulation (activation) of B-calls by an inflammato-

ry stimulus19. According to Rosenstiel et al.20, in patients

with Sjogren syndrome, the risk of non-Hodgkin is

increased 44 times and 80% of those lymphomas are so-

called MALT subtypes. According to Anacak et al.21,

MALT lymphomas of the salivary glands are more com-

mon in females. In their study the female:male ratio was

3:1. The cause of female predominance is unknown. In

our case, all results from the examinations performed at

the Clinic for rheumatology were negative (even when

repeated). The bilateral enlargement of the salivary

glands was limited (with no progression in dimensions

since the initial examination), but they had become

painful on palpation with time. Granulocytic sarcoma, or

so-called myeloid sarcoma (MS) or “Chloroma” is a rare

extramedular neoplasm, which consists of mature and

immature granulocytes or monocytes. It is extremely

rare to occur MS in patients with no previous history of

myeloid neoplasm. It is present in 2,5%-9,1% of patients

with AML and five times less in patients with chronic

myelogenic leukemia. It occurs equally in males and

females, and 60% of the patients are younger than 15.

The number of cases with MS immediately after trans-

plantation with allogenic stem cells is higher, and some

authors suggest that MS is in fact a consequence of

“graft versus leukemia” effect, that develops

extramedullary22. MS also occurs in patients with AML

and proven (8:21) cytogenic abnormality (translocation)

i.e. in AML with maturation (M2) according to FAB

classification. After the fine needle biopsy of four cases

with MS of the salivary glands, the cytological evalua-

tion showed spread acini of salivary gland, mixed with

dispensed atypical cells. The atypical cells were het-

erogenous, medium and large in size, with wrinkled

nucleolus with fine chromatin. In one case the cells

showed homogeny, with rounded nucleoli and fine chro-

matin23. In our case, the fine needle aspiration biopsy

showed hyperplasia of the ductal epithelium, with no

cellular atypia.

Conclusion

The course of the diagnostics and treatment in the

case reported in this study lead to a conclusion that there

is no disease with whatever “benign” clinical presenta-

tion of longer enlargement of major salivary glands,

which should not be underestimated. It should always be

approached seriously and with no compromises. In our

case, the initial impression of infective mononucleosis

eventually led to a final diagnosis of AML. Bilateral

enlargement of the major salivary glands is very rarely

an initial symptom of AML, but the serious approach in

line with interdisciplinarity allowed timely initiated and

successfully performed treatment with long term remis-

sion of the disease.  

Conflicts of interest

All authors confirm that there is no conflict of inter-

est regarding this manuscript. 

Reference

1. Hopwood PA, Thomas JA , Dorothy  H. Crawford ( 2002 ).

Expansion in scid mice of Epstein- Barr- virus-associated post-

transplantation lymphoproliferative disease biopsy material. J Gen

Virol 1: 173-178.

2. Guan, Hongzai; Miao, Hongxia; Ma, Na; Lu, Wei; Luo,

Bing.Correlaton between Epstein-Barr virus and acute leukemia,

Journal of Medical Virology, Vol. 9, Number 8, 1 August 2017,

pp.1453-1460(8). 3. Jarrett RF. Risk factors for Hodgkin's

lymphoma by EBV status and significance of detection of EBV

genomes in serum of patients with EBV-associated Hodgkin's

lymphoma. Leuk Lymphoma 2003;44:S27-32. 

4. Anagnostopoulos I, Herbst H, Niedobitek G, Stein H. Demonstration

of monoclonal EBV genome in Hodgkin's disease and KI-1

positive anaplastic large cell lymphoma by combined Southern

blot and in situ hybridization. Blood 1989;74:810-6.

5. MacMahon EM, Glass JD, Hayward SD, Mann RB, Becker PS,

Charache P, et al. Epstein Barr virus in AIDS related primary

central nervous system lymphoma. Lancet 1991;338:969-73. 

6. Pedersen C, Gerstoft J, Lundgren JD, Skinhøj P, Bøttzauw J, Geisler

C, et al. HIV associated lymphomas; histopathology and

association with EBV genome: relation to clinical, immunological

and prognostic features. Eur J Cancer 1991;27:1416-23.   

7. Laytragoon-Lewin N, Chen F, Avila-Carino J, Zou JZ, Mellstedt H,

Ernberg L et al. Epstein Barr virus (EBV) carrying cells of chronic

lymphatic leukemia (CLL) subpopulation express EBNA 1and

LMPs but not ENBA2 in vivo. Int J of Cancer 1995;63:486-90.  

8. Schlehofer B, Blettner M, Geletneky K, Haaf HG, kaatsch P,

Michaelis J et al. Sero-epidemiological analysis of the risk of virus

infections for childhood leukemia. Int J of Cancer 1996;65:584-90

9. Lehtinen M, Koskela P, Ogmundsdottir HM, Bloigu A, Dillner J,

Gudnadottir M, et al. Maternal Herpes virus infection and risk of

Acute Lymphoblastic Leukemia in the offspring. Am J Epidemiol

2003;158:207-13 .  

10. Loutfy SA, Alam El-Din HM, Ibrahim MF, Hafez MMHerpes

simplex type 1 and 2, Epstein Barr virus and cytomegalovirus in



Македонски стоматолошки преглед. ISSN 2545-4757, 2020; 43 (3): 89-93.  93

children with acute lymphoblastic leukemia in Egypt. Saudi Med

J 2006;27:1139-45.

11. Urquhart A, Berg R. Hodgkin's and non-Hodgkin's lymphoma of

the head and neck. Laryngoscope. 2001;111:1565–1569.

12. Nadendla LK, Meduri V, Paramkusam G. Imaging characteristics

of diffuse large cell extra nodal non-Hodgkin's lymphoma

involving the palate and maxillary sinus: a case report. Imaging

Sci Dent. 2012;42:111–114. 

13. Van der Waal RI, Huijgens PC, van der Valk P, van der Waal I.

Characteristics of 40 primary extranodal non-Hodgkin lymphomas

of the oral cavity in perspective of the new WHO classification

and the International Prognostic Index. Int J Oral Maxillofac Surg.

2005;34:391–395. 

14. Gleeson MJ, Bennett MH, Cawson RA. Lymphomas of the salivary

glands. Cancer. 1986;58:699–704. doi: 10.1002/1097-

0142(19860801)58:3<699::AID-CNCR2820580317>3.0.CO;2-E. 

15. Hyman GA, Wolff M. Malignant lymphomas of the salivary

glands. Review of the literature and report of 33 new cases,

including four cases associated with the lymphoepithelial lesion.

Am J Clin Pathol. 1976;65:421–438. 

16. Mehle ME, Kraus DH, Wood BG. et al. Lymphoma of the parotid

glands. Laryngoscope. 1993;103:17–21. 

17. Schusterman MA, Granick MS, Erickson ER. et al. Lymphoma

presenting as a salivary gland mass. Head and Neck Surg.

1988;10:411–415. doi: 10.1002/hed.2890100609. 

18. Diss TC, Wothersoon AC, Speight P. et al. B-cell monoclonality,

Epstein Barr Virus, and t (14;18) in myoepithelial sialadenitis and

low-grade B-cell MALT lymphoma of the parotid gland. Am J

Surg Pathol. 1995;19(5):531–536. doi: 10.1097/00000478-

199505000-00004. 

19. Marioni G, Marchese-Ragona R, Marino F. et al. MALT-type

lymphoma and Warthin's tumour presenting in the same parotid

gland. Acta Otolaryngol. 2004;124(3):318–323. doi:

10.1080/00016480310015263. 

20. Kalpadakis C, Pangalis GA, Vassilakopoulos TP. et al. Non-gastric

extra-nodal marginal zone lym phomas: A single centre experience

on 76 patients. Leuk Lymphoma. 2008;49:2308–2315. doi:

10.1080/10428190802510331. 

21. Anacak Y, Miller RC, Constantinou N, Mamusa AM, Epelbaum R,

Li Y, Calduch AL, Kowalczyk A, Weber DC, Kadish SP, Bese N,

Poortmans P, Kamer S, Ozsahin M. Primary Mucosa-Associated

Lymphoid Tissue Lymphoma of the Salivary Glands: A

Multicenter Rare Cancer Network Study. Int J Radiat Oncol Biol

Phys. 2010. in press . 

22. Singhal S, Powles R, Kulkarni S, et al. Long-term follow-up of

relapsed acute leukemia treated with immunotherapy after

allogeneic transplantation: the inseparability of graft-versus-host

disease and graft-versus-leukemia, and the problem of

extramedullary relapse. Leuk Lymphoma 1999; 32: 505–512. 

23. Cai G, Levine P, Sen F. Diagnosis of myeloid sarcoma involving

salivary glands by fine-needle aspiration cytology and flow

cytometry: report of four cases. Diagn Cytopathol. 2008

Feb;36(2):124-7. 


