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Abstract 
Background: Myelodysplastic syndromes (MDS) are subtypes of hematologi-
cal disorders which are known to have partial bone marrow dysplasia, peri-
pheral cytopenia, and later on an increased risk to develop acute myeloid leu-
kemia. Chromosomal aberrations are detected in ~50% of cases of de novo 
MDS cases and the most common chromosomal abnormalities of this entity 
include complete or partial monosomy of chromosomes 5 and 7, partial dele-
tion of 20q and 12p, trisomy 8, and 11q23 aberrations. A few primary and/or 
secondary MDS cases combined with other cancer have been reported. Case 
Presentation: We report here an adult MDS associated with squamous cell 
carcinoma (SCC). G-banding and array-proven multicolor banding (aMCB) 
revealed an unbalanced translocation der(7)t(1;7)(q21;q21), which led to 1q 
partial trisomy and 7q partial monosomy. Immunophenotype of this case was 
consistent with refractory anemia with excess of blasts (RAEB-2) according to 
World Health Organization (WHO) classification. Conclusions: As far as we 
know, this is the first adult MDS case associated with SCC and an unbalanced 
translocation t(1;7). Our patient received first cycle of azacitidine treatment 
and he showed bilateral pleural effusion as a secondary event. This toxicity is 
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not limited to the first cycle as in previous MDS cases; our case is the first one 
to shown this toxicity as a secondary event of azacitidine treatment. As less 
than 10 cytogenetcially comparable cases without SCC were reported before in 
male MDS, we carefully conclude that this cytogenetic aberration may be a 
hint on a new gender associated MDS subgroup. 
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1. Introduction 

Myelodysplastic syndromes (MDS) belong to the hematological disorders. Cha-
racteristics for them are ineffective hematopoiesis, bone marrow dysplasia, pe-
ripheral cytopenia, and an increased risk to progress to an acute myeloid leuke-
mia (AML). Epidemiology, surveillance, and clinical outcome of these acquired 
disorders support the view that MDS is an increasingly prevalent disease being 
predominant in advanced age (median age of 71 years). On the other hand MDS 
in childhood and young adult is reported. MDS has historically been categorized 
into two subtypes denominated as de novo or primary MDS and the secondary 
or therapy-related MDS (t-MDS) due to previous treatment regimens [1]. Chro- 
mosomal aberrations are detected in ~50% of cases of de novo MDS; here t-MDS 
cases show the highest prevalence of cases with such acquired genetic changes, 
i.e. 90%. The most common chromosomal abnormalities in MDS include mo-
nosomy of chromosomes 5 and/or 7, partial deletions of 5q, 7q, 20q and 12p, 
trisomy 8 and/or rearrangements including chromosomal subband 11q23 [2].  

Oral squamous cell carcinoma (OSCC) is the entity being present in more 
than 90% of cases with SCC [3]. However, the etiology of OSCC is multifacto-
rially-based and can be caused by tobacco, alcohol, syphilis, sunlight, radiation, 
phenol, viruses, malnutrition and/or iron deficiency anemia. Recent advances in 
OSCC research identified molecular—in parts diagnostically relevant—markers 
including oncogenes, tumor suppressor genes, cell proliferation markers, and 
intercellular adhesion molecules [4]. Yet only few primary and/or secondary 
MDS cases combined with other cancer are described in the literature [5]-[10]. 

Aberrations of chromosome 1 were identified to play a role in malignancies 
including MDS [4]. Trisomy or duplication of the long arm of chromosome 1 is 
the most frequent abnormality in MDS [6]. Literature survey on cytogenetic ab-
normalities involving chromosome 1 in myeloid neoplasms has highlighted 
chromosomal region 1q12-23 to be most often affected by gain of copy numbers 
[6]. 

Here, we report an MDS case associated with SCC that showed partial trisomy 
1q21-qter together with a break in 7q21 due to a derivative chromosome 7. The 



A. Wafa et al. 
 

520 

patient showed bilateral pleural effusion as a secondary event after first cycle of 
azacitidine treatment. 

2. Case Presentation  

A 28-year-old male, his social history was significant for 8 years smoking of cig-
arette (one pack per day), without familial medical history of cancer, presented 
with an 8 months history of moderately differentiated SCC in the left soft palate 
(for further details see Table 1). He was pale but lymph nodes were not en-
larged. His past medical history was remarkable for polio virus infection, too.  
 

Table 1. Clinical history of the patient together with diagnostic results and treatment. 

Date Symptoms Analyses Treatment Notes 

24 Nov 2012 

Moderately differentiated SCC in the 
left soft palate (ulceration and hard 
osteonecrosis of soft palate) + partial 
loss of vision in the left eye +  
pancytopenia [Leucopenia (WBC 2.6 
× 109/l), neutropenia (1.2 × 109/l); 
anemia (Hgb 7.9 g/dl);  
thrombocytopenia (Plt 46 × 109/l). 

Vit(B12) 138 pg/ml 
(normal value 243 - 
1100), and Vit(B9) 5.47 
ng/ml (normal 2.8 - 21). 
• Bone marrow (BM) 

smear showed almost 
20% of blats 

8 cycles  
radiotherapy for 2 

months 

Stooped radiotherapy because the  
pancytopenia continues (WBC 1.9 × 109/l), 
neutropenia (1.1 × 109/l); Hgb 10.6 g/dl);  
Plt 39 × 109/l). 
• Vit(B12) deficiency was treated but still 

suffered from pancytopenia. 

03 Dec 2013 

Peripheral blood (PB) showed  
pancytopenia (WBC 2.6 × 109/l), 
neutropenia (1.2 × 109/l);  
Hgb 7.9 g/dl); Plt 46 × 109/l). 

Cytogenetic analyses and 
immunophenotyping 
were done at this point. 

 

• Banding cytogenetics revealed a  
karyotype 46,XY,der(7)t(1;7)(?;?)[11]/ 
46,XY[9] 

• Immunophenotyping result suggested 
RAEB-2 according to WHO classifica-
tion. 

• He received several blood Transfusions. 

15 Dec 2013 
Peripheral blood (PB) showed  
pancytopenia. 

 

Thalidomide 
(50mg three times 
per day) for two 

weeks 

 

31 Dec 2013 Intolerance of Thalidomide drug.   
Severe nausea, Syncope, Neuropathy. 
He received blood transfusions. 

07 Jan 2014 

He received several blood  
transfusions. PB showed  
pancytopenia (WBC 1.6 × 109/l), 
neutropenia (1.1 × 109/l); Hgb 6.7 
g/dl); Plt 92 × 109/l). 

 
Suggested Vidaza 

(Azacitidine) 
No Azacitidine treatment because the politi-
cal situation in his country. 

11 Feb 2014   

He received 
Azacitidine 
(75 mg/m2) 

(first cycle in the 
first day) 

He received several blood Transfusions. PB 
showed pancytopenia (WBC 1.8 × 109/l), 
neutropenia (1.1 × 109/l); Hgb 7.4 g/dl);  
Plt 67 × 109/l). 
Later he had bilateral pleural effusion, and 
heavy ascites. 

24 Feb 2014 The patient was lost during follow-up. 
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Banding cytogenetics after radiotherapy revealed a karyotype of  
46,XY,der(7)t(1;7)(?;?)[11]/46,XY[9] (Figure 1). Further studies were performed 
based on molecular cytogenetics (Figure 2). Dual-color-Fluorescence in situ hy-
bridization (D-FISH) using a specific whole painting probe (WCP) for chromo-
somes 1 and 7 showed an unbalanced translocation between chromosomes 1 and 
7 (data not shown). Array-proven multicolor banding (aMCB), using probes for 
chromosomes 1 and 7 (Figure 2) indicated for the following final karyotype: 
46,XY,der(7)t(1;7)(q21;q21)[11]/46,XY[9].  

Immunophenotyping on bone marrow specimen characterized this case as re-
fractory anemia with excess blasts (RAEB-2) according to WHO classification. 
Granulocytes and monocytes showed low side scatter profile. The CD34+ cell 
population represented 11% of gated cells. This population was positive for 
CD45dim, CD33, MPO and expressed CD13 and CD15 heterogeneously/dimly. 
This cell population was negative for HLA-DR, CD14 and lymphocytes markers.  

3. Discussion 

Here, we report the first MDS case associated with SCC in the literature. In bone 
marrow an unbalanced der(7)t(1;7)(q21;q21) was found to be associated with 
MDS. In addition, our patient showed bilateral pleural effusion as a secondary 
event after received first cycle of azacitidine treatment. Complete or partial tri-
somy of the long arm of chromosome 1 (subbands (p10) and/or (q10)) is a re-
current anomaly of pediatric MDS both de novo and therapy-relatedmones. In 
 

 
Figure 1. GTG-banding revealed the following karyotype: 46,XY,der(7)t(1;7)(q21;21). All 
derivative chromosomes are marked and highlighted by arrow heads. 
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Figure 2. Array-proven multicolor banding (aMCB) results are shown. The 
normal chromosomes (#) are depicted on the left side of each image and the 
derivative of the two chromosomes on the right side of normal chromosomes. 
The unstained regions when suing chromosome-specific aMCB-probe sets on 
the derivative chromosomes are shown in gray. Abbreviations: # = chromosome; 
der = derivative chromosome. 

 
majority of the cases this imbalance appears secondary to an unbalanced trans-
location where the more frequent partner is chromosome 7, involving subbands 
(p10) and/or (q10) [11]. However, unbalanced whole-arm translocations of 1q 
may involve different chromosomes [12]. Derivatives of these translocations 
have been shown to be dicentric in few cases such as dic(1;7) and dic(1;15) [9] 
[13]. Very few data are available about translocation t(1;7), which has been iden-
tified in 11 MDS cases involving short and/or long arms of the both chromo-
somes before, as reported in the Mitelman Database [12]. Among those MDS 
patients carrying a translocation t(1;7), two had MDS not otherwise specified, 
three a refractory anemia (RA), two had RA with ring sideroblasts, and four RA 
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with excess blasts (RAEB) [12]. Notably, the majority of MDS patients showing 
translocation t(1;7) described to date and including the present case report, were 
male, thus, although the number of reported cases is still limited, unbalanced 
translocation t(1;7) seems to preferentially associate with male sex [12]. In addi-
tion, the chromosomal bands 1p21 and 7q21 are involved in chromosomal rear-
rangements in 62 and 66 cases, respectively [12]. Moreover, Tassano et al. [10] 
described a two (t-MDS) cases following chemo/radiotherapy for a primary solid 
tumor of neural crest origin, in the both cases the same subband 1q21 was in-
volved. To the best of our knowledge, the present case report is the first one to 
observe an adult MDS case accompanied by SCC with unbalanced translocation 
t(1;7)(q21;q21) leading to partial trisomy of 1q [12]. 

Aberrations of long arm of chromosome 1 (1q) are frequent among solid and 
hematological tumors. The most frequent partner chromosome to 1q are 7q in 
der(1;7) and 16p in der(1;16) leading to partial monosomies of the partner 
chromosomes [14]. A derivative chromosome 1 normally is observed as part of 
complex karyotypes and not like in our case as single aberration. 

1q21.3 was recently found to be overrepresented in genomic instability of 
OSCC [6]. However, gains of chromosomal regions 1q21, 3q26.3, 5p15, 7p12, 
8q24, 9q34, 11q13 and 20q12, as well as deletions of 3p, 4q, 5q, 7q22, 8p23, 9p21, 
13q12-24, 17p, 18q21, 21q11-21 and 22q were previously observed in head and 
neck SCC by CGH studies [15]. In 1q21.3-q22 potential oncogenes such as 
HAX-1, MUC1 and CKS1B genes are localized. Amplification and overexpres-
sion of these potential oncogenes has previously been reported also in OSCC 
[16] [17]. 

10% - 30% of AML cases and approximately 27% of MDS cases were thera-
py-related myeloid neoplasms (t-MN), which has been recognized already since 
the 1970s. Cytogenetic findings pointing towards high-risk diseases involve loss 
of chromosomes 5 and/or 7; poor prognosis in t-MNs compared to the corres-
ponding primary diseases can be found for such aberrations. Median survival 
was 8 months in t-MNs compared to 5-year survival of 10% in the other cases 
[18]. This adverse outcome seems to be connected with high-risk karyotypes in 
myeloid neoplasms treated by chemotherapy. On the other side, the incidence of 
high-risk karyotypes in MDS and AML treated by radiation therapy is similar to 
that observed in de novo disease. Furthermore, the clinical behavior of post rad-
iation therapy of MDS is affected by bone marrow blast count. Overall this sug-
gests that the clinical management of patients who develop MDS or AML ap-
plying radiation therapy should be administered only to de novo and not to 
therapy-related diseases [18]. 

RAEB-2 subtype of MDS accounts for 50% - 75% of MDS cases. Aberrations 
like del(5q), –7, +8, –17p, del(11q23), translocation t(11;N)(q23;N), –13, del- 
(13q) are the commonly observed in RAEB-2 [19]. High risk group includes 
chromosome 7 anomalies and complex karyotypes (with three or more aberra-
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tions) [20]; the median survival of this group was 0.2 year only, and the rate for 
developing an AML was 0.4 year according to the MDS IPSS classifies [19].  

The long arm of chromosome 7, especially 7q22 to 7q36 harbors one or more 
tumor suppressor genes related to AML [21]. In contrast, 7q22 could be a critical 
region in the pathogenesis of MDS/AML; candidate genes of this region could be 
EPO, TRF2, EPHB4 or CLDN15 [22].  

Azacitidine is a pyrimidine nucleoside analog that is used routinely in MDS 
treatment. Its mechanism of action involves hypomethylation of DNA, that re-
sults in increased expression of multiple genes and leads to enhanced cellular 
maturation [23]. However, azacitidine has been associated with various adverse 
reactions including nausea, pyrexia, diarrhea, fatigue, cough, dyspnea, and bone 
marrow suppression, which might result in febrile neutropenia, bleeding, and 
anemia. Moreover, induced interstitial lung disease (ILD) is probably a rare ad-
verse reaction secondary to azacitidine [24].  

According to the literature, five previously reported cases of ILD in associa-
tion with hypomethylating agents for treatment of MDS: four were reported in 
connection with azacitidine [25] [26] [27] [28] and one with decitabine [29]. 
Also, Alnimer et al. [24] recently reported an MDS case treated with two cycles 
of azacitidine and his patient developed pneumonia secondary to azacitidine 
treatment. Our patient showed ILD (bilateral pleural effusion) as a secondary 
event after the first cycle of azacitidine treatment. This toxicity was not limited 
to the first cycle as in previous cases [24]-[29]; furthermore, pleural effusion 
could be associated with this toxicity. 

4. Conclusion 

In conclusion, we describe here an adult MDS case associated with SCC with 
partial trisomy of 1q, partial monosomy 7q as sole clonal abnormalities, and the 
patient revealed bilateral pleural effusion as a secondary event after receiving the 
first cycle of azacitidine treatment. Prognostic significance of der(7)t(1;7) still 
remains to be determined; however, most likely it is adverse and associated pre-
ferentially found in male MDS patients. 
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