Annals of the College of Medicine

Vol. 36 No. 1 & 2 2010

Non CNS pediatric malignancies in Mosul
Khalil I. Mahmood*, Likaa Fasih Al-Kzayer**, Sahar K. Omar***
* Department of Medicine, Nineveh College of Medicine, University of Mosul; ** Pediatric oncologist in
Ibn Al-Atheer Pediatric Hospital;*** Department of Pediatrics, College of Medicine, University of Mosul.

(Ann. Coll. Med. Mosul 2010; 36 (1 & 2): 86-91).
th
th
Received: 30 Sept 2009; Accepted: 9 Feb 2011.

ABSTRACT
Objectives: To find out the types of pediatric malignancies in patients from Mosul, their age and sex
distribution as well as the death rate among these diseases with special emphasis on acute
lymphoblastic leukaemia.
Patients and methods: A survey which was conducted in Mosul pediatric wards of oncology in
Alsalam, Ibn Sina general hospitals and Ibn Alatheer hospital for pediatric diseases on 228 children of
both sexes, their ages were less than 12 years from year 2001-2007. The clinical data were taken
from their case sheets regarding age, sex, clinical presentation at time of admission and the lab tests
including tissue biopsy as well as bone marrow examination.
Results: The commonest 3 types of these malignancies were acute lymphoblastic leukaemia (ALL)
(43.4%), lymphoma (19.5%) and neuroblastoma (7.9%). The mean age of presentation was 65
months; the majority of cases were between 13 months - 6 years. Males predominate in a ratio of
1.28/1. Regarding ALL the main clinical features at presentation were fever, pallor, bone pain and
bleeding. All cases were treated as inpatients. Death rate was high (35.08 %), the commonest causes
were sepsis, bleeding and progressive disease.
Conclusion: There were different types of malignancies in children in Mosul, the commonest were
ALL, Lymphoma and neuroblastoma, with high death rate.
Keywords: Pediatric, malignancies.

اﻟﺨﻼﺻﺔ
 ﻟﻤﻌﺮﻓﺔ أﻧﻮاع اﻷﻣﺮاض اﻟﺴﺮﻃﺎﻧﻴﺔ ﻋﻨﺪ اﻷﻃﻔﺎل ﻓﻲ اﻟﻤﻮﺻﻞ آﺬﻟﻚ اﻷﻋﺮاض اﻟﺴﺮﻳﺮﻳﺔ ﻟﻜﻞ ﻧﻮع ﻣﻊ ﺗﺸﺪﻳﺪ:أهﺪاف اﻟﺒﺤﺚ
.ﺧﺎص ﻋﻠﻰ اﺑﻴﻀﺎض اﻟﺪم
 ﻃﻔﻼ ﻓﻲ ردهﺎت اﻷﻃﻔﺎل ﻓﻲ ﻣﺴﺘﺸﻔﻴﺎت اﻟﺴﻼم واﺑﻦ ﺳﻴﻨﺎ واﺑﻦ٢٢٨  دراﺳﺔ وﺻﻔﻴﺔ أﺟﺮﻳﺖ ﻋﻠﻰ:اﻟﺘﺼﻤﻴﻢ واﻟﻤﺸﺎرآﻮن
 وأﺧﺬت.٢٠٠٧-٢٠٠١  ﺳﻨﺔ ﺑﻴﻦ ﻋﺎﻣﻲ١٢ اﻷﺛﻴﺮ واﻟﺘﻲ ﺗﻌﺎﻟﺞ ﻓﻴﻬﺎ ﺳﺮﻃﺎﻧﺎت اﻷﻃﻔﺎل ﻟﻜﻼ اﻟﺠﻨﺴﻴﻦ وأﻋﻤﺎرهﻢ أﻗﻞ ﻣﻦ
 واﻟﺠﻨﺲ واﻷﻋﺮاض اﻟﺴﺮﻳﺮﻳﺔ وﻗﺖ دﺧﻮل اﻟﻤﺴﺘﺸﻔﻰ ﻣﻊ اﻟﻔﺤﻮﺻﺎت،اﻟﻤﻌﻠﻮﻣﺎت ﻣﻦ ﺳﺠﻼت اﻟﻤﺮﺿﻰ ﻓﻴﻤﺎ ﻳﺨﺺ اﻟﻌﻤﺮ
.اﻟﻤﺨﺘﺒﺮﻳﺔ اﻟﺘﻲ أﺟﺮﻳﺖ وﻣﻦ ﺿﻤﻨﻬﺎ اﻟﺨﺰﻋﺔ اﻟﻨﺴﻴﺠﻴﺔ وﻓﺤﺺ ﻧﺨﺎع اﻟﻌﻈﻢ
 اﻟﺴﺮﻃﺎﻧﺎت،(%٤٣,٤)  اﺑﻴﻀﺎض اﻟﺪم: ﺗﺒﻴﻦ ان اﻷﻣﺮاض اﻟﺴﺮﻃﺎﻧﻴﺔ اﻟﺜﻼﺛﺔ اﻷآﺜﺮ اﻧﺘﺸﺎرا ﻋﻨﺪ اﻷﻃﻔﺎل هﻲ:اﻟﻨﺘﺎﺋﺞ
 ﺷﻬﺮا٦٥ ( وآﺎن ﻣﻌﺪل ﻋﻤﺮ اﻷﻃﻔﺎل وﻗﺖ اﻟﺪﺧﻮل اﻟﻰ اﻟﻤﺴﺘﺸﻔﻰ هﻮ%٧,٩) ( وﺳﺮﻃﺎن اﻟﻐﺪد اﻟﻜﻈﺮﻳﺔ%١٩,٥) اﻟﻠﻤﻔﺎوﻳﺔ
١.٢٨)  ﺳﻨﻮات وﻣﻌﻈﻢ اﻟﺤﺎﻻت آﺎﻧﺖ ﻣﻦ اﻟﺬآﻮر ﺑﻨﺴﺒﺔ اﻟﺬآﻮر\اﻹﻧﺎث٦-  ﺷﻬﺮا١٣ وﻣﻌﻈﻢ اﻷﻋﻤﺎر آﺎﻧﺖ ﺗﺘﺮاوح ﺑﻴﻦ
 أﻟﻢ ﻓﻲ، اﻟﺸﺤﻮب، ﺑﺎﻟﻨﺴﺒﺔ ﻻﺑﻴﻀﺎض اﻟﺪم آﺎﻧﺖ أهﻢ اﻷﻋﺮاض اﻟﺴﺮﻳﺮﻳﺔ وﻗﺖ اﻟﺪﺧﻮل اﻟﻰ اﻟﻤﺴﺘﺸﻔﻰ هﻲ اﻟﺤﻤﻰ.(١\
 آﺎﻧﺖ ﻧﺴﺒﺔ اﻟﻮﻓﻴﺎت ﻋﺎﻟﻴﺔ. ﺟﻤﻴﻊ اﻷﻃﻔﺎل اﻟﻤﺮﺿﻰ ﺑﺎﻟﺴﺮﻃﺎن أدﺧﻠﻮا اﻟﻤﺴﺘﺸﻔﻰ وﻋﻮﻟﺠﻮا ﻓﻴﻪ.اﻟﻌﻈﺎم واﻟﻘﺎﺑﻠﻴﺔ ﻋﻠﻰ اﻟﻨﺰف
. ﻣﺘﻼزﻣﺔ ﺗﺤﻠﻞ اﻟﻮرم وﺗﻘﺪم اﻟﻤﺮض، اﻟﻨﺰف،( وأهﻢ أﺳﺒﺎب اﻟﻮﻓﻴﺎت آﺎﻧﺖ ﺧﻤﺞ اﻟﺪم%٣٥,٠٨)
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 اﻟﺴﺮﻃﺎﻧﺎت اﻟﻠﻤﻔﺎوﻳﺔ وﺳﺮﻃﺎن اﻟﻐﺪد، أهﻢ اﻷﻣﺮاض اﻟﺴﺮﻃﺎﻧﻴﺔ ﻋﻨﺪ اﻷﻃﻔﺎل ﻓﻲ اﻟﻤﻮﺻﻞ هﻲ اﺑﻴﻀﺎض اﻟﺪم:اﻻﺳﺘﻨﺘﺎج
. ﻧﺴﺒﺔ اﻟﻮﻓﻴﺎت آﺎﻧﺖ ﻋﺎﻟﻴﺔ.اﻟﻜﻈﺮﻳﺔ

C

ancer in children is not common. Around
1 child in 500 develops cancer by 15
years of age and each year there are 120-140
new cases per million children aged under 15
years(1).
While in adults about 80% of cancerous
diseases
pertain
to
the
respiratory,
gastrointestinal and reproductive organs; only
<5% of cancerous diseases of children are
manifested in these organs. Furthermore, the
histopathology of pediatric neoplasia differs
markedly from that of adults: in children
embryonal and immature cells can be found at
very different stages of development which
perpetually proliferate and rarely mature(2).
The most common pediatric cancers may be
classified into 5 categories on the basis of the
involved tissue or organ system: the
lymphohematopoietic system, the nervous
system, the embryonal group, connective
tissue, and gonadal system. Accordingly,
paying particular attention during physical
examination to “blood, brain, belly, and bone”
manifestations—the four Bs—is helpful in
eliciting evidence of malignancy.
Abnormalities of the hematopoietic system
manifest as pallor, which indicates anemia,
bleeding from orifices, petechiae, purpura, and
ecchymosis, which indicate thrombocytopenia
or disseminated intravascular coagulation.
Cellulites or other evidence of infection, which
indicates leucopenia, skin nodules, which
indicate leukocytosis, and other abnormalities
of the formed elements of the blood.
Abnormalities of the lymphatic system include
lymphadenopathy,
superior
vena
cava
syndrome, or respiratory distress when the
patient is in a supine position, suggesting an
upper anterior mediastinal mass or thymic
enlargement. Enlargement of the cervical
lymph nodes is common in children with
infection and in patients with lymphoma.
Persistent or progressive enlargement of
lymph nodes, often painless, is suggestive of
lymphoma and indicates the need for biopsy.
Abnormalities of the embryonal system usually
© 2010 Mosul College of Medicine

are apparent on physical examination as
organomegaly or an abdominal mass.
However, an unexplained mass in any area of
the body should be considered malignant until
proven otherwise. Retinoblastoma usually
manifests as a white pupillary reflex rather
than the usual red reflection from incident light.
In neonates, “blueberry muffin” spots on the
skin may be neuroblastoma. A sacrococcygeal
mass usually is a teratoma that may undergo
malignant transformation if it is not removed (3).
Worldwide cancer mortality rates have
decreased for children since the 1950s as a
result of improvements in treatment and the
resulting increased survival rates. In the
1950s, childhood cancer mortality rates were
stable at approximately 80 per million. The
cancer mortality rate for 0- 19 years old began
declining in the 1960s and by the late 1990s
had decreased to less than 30 per million.
Declines in mortality for the leukemias began
in the early 1960s, with rates decreasing from
30 to 35 per million to less than 10 per million
by the late 1990s. For NHL, declining mortality
began in the late 1960s, with rates decreasing
from 6 to 7 per million to less than 2 per million
by the 1990s. Mortality from kidney tumors
(primarily Wilms' tumor) decreased by 80%
over a similar time period from approximately 4
per million to less than 1 per million. Mortality
rates also declined for Hodgkin's disease, with
rates decreasing from approximately 3 per
million in the 1950s and early 1960s to
approximately 0.4 per million in the mid1990s(4).
Aims of the study
The study was conducted on patients who
selectively live in Mosul, to:
1- Find out the relative frequency of different
pediatric malignant disease.
2- Determine the age and sex distribution of
these diseases.
3- Discuss the clinical presentation of ALL as
prototype of these diseases.
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4- Study the percentage of death among
treated patients and the causes of their
death.

Patients and methods
A random sample of 228 children with
different malignant diseases, other than C.N.S
malignancies, who were from Mosul city and
registered in pediatric oncology wards in
Alsalam, Ibn Sina and Ibn Alatheer Hospitals
between January 2001 and December 2007
were included in this study. They were
admitted to the centre and managed as
inpatient for the purpose of diagnosis and
treatment, at least in the phase of induction of
remission. The data taken from all patients and
recorded in isolated files. The case records
were analyzed, including age, sex, signs and
symptoms at the time of presentation and the
final diagnosis of each patient. Z1 proportion
test was used to study the significance in the
difference of male/female ratio and a test value
of more than 1.96 is considered to be
significant.
Acute lymphoblastic leukemia (ALL) was
taken as prototype for studying the clinical
features at the time of presentation. Required
investigations for each case were done
according to the disease type, such as
complete blood picture, E.S.R, different types
of imaging studies, bone marrow aspiration
and biopsy, tumor markers….etc and the
histological diagnosis was confirmed by
pathologists in all cases.
C.N.S neoplasms were excluded from the
study because they were managed in a
different centres; however histiocytosis - X and
connective tissue tumors of borderline
malignancy were also included in this study.
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have retinoblastoma (16 months) as shown in
table 1.
The majority of cases had an age range of
13 months - 6years (131 patients) (57.45%).
No case had been diagnosed in the neonatal
period, there were 7 patients between 2-12
months (3%) and there were 90 patients more
than 6 years (39.5%)
Males were 128 while females were 100
(1.28/1), that is a higher male ratio, the male
ratio was clearly higher in the first four
common diseases which were a statistically
significant differences as calculated by Z1
proportion test, however the female ratio is
higher for the less common diseases as shown
in table 1.
Fever was the most common presenting
complaint among patients with acute
lymphblastic leukemia, and was present in
61.6% of patients at the time of diagnosis,
followed by pallor (45.45%), bleeding tendency
(33.33%),
abdominal
pain
(35.35%),
lymphadenopathy, (30.30%), hepatomegaly
and/or splenomegaly (22.22%), fatigue and
weight loss (18.18%) as shown in table 2.
Eighty patients (35.08%) died of all
malignancies due to different causes. Serious
infections (like pneumonia, gastroenteritis and
septicemia), bleeding (mainly intracranial),
progressive disease (resistance to treatment,
metastasis and development of complications
despite treatment) and tumor lysis syndrome
were the major causes of death, however
sepsis was the leading cause of death in 46
patients (57.5%) followed by other causes as
shown in table 3.

Results
The most common malignancy was acute
lymphoblastic leukemia and it accounted for
43.4 % of all cases. The least common were
retinoblastoma
and
malignant
fibrous
histiocytoma, and each accounted for 0.4 % of
all cases as shown in table 1.
The mean age of presentation of all patients
was 65.16 months, the oldest age group were
those presented with germ cell tumor (132.5
months), while the youngest was that found to
© 2010 Mosul College of Medicine
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Table (1): Types of malignancies, mean age of presentation and gender of patients.
Malignancy
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Acute lymphoblastic leukemia
Non Hodgkin lymphoma
Neuroblastoma
Hodgkin’s lymphoma
Acute myelogenous leukemia
Wilms tumour
Rhabdomyosarcoma
Histiocytosis
Chronic myeloid leukaemia
Osteogenic sarcoma
Hepatoblastoma
Germ cell tumour
Unclassified leukaemia
Primitive neuroectodermal tumor
Retinoblastoma
Malignant fibrous histiocytoma
Total

Number of
patients

%

99
45
18
16
14
10
6
4
3
3
2
2
2
2
1
1
228

43.4
19.5
7.9
7.0
6.1
4.4
2.4
1.8
1.3
1.3
0.9
0.9
0.9
0.9
0.4
0.4
100

Mean age in
months

66
64
39.27
76.25
68.28
60.80
42.33
41.50
68.66
94
17
132.50
87
108
16
61.00

males

females

63 (63.6%)
26 (57.7%)
13 (72.2%)
9 (56.25%)
5 (35.7%)
3 (30%)
3 (50%)
1 (25%)
1 (33.3%)
1 (33.3%)
1 (50%)
0 (0%)
0 (0%)
0 (0%)
1 (100%)
1 (100%)
128 (56.14%)

36 (36.4%)
19 (42.3%)
5 (27.8%)
7 (43.75%)
9 (64.3%)
7 (70%)
3 (50%)
3 (75%)
2 (66.6%)
2 (66.6%)
1 (50%)
2 (100%)
2 (100%)
2 (100%)
0 (0%)
0 (0%)
100 (43.86%)

Table (2): Signs and symptoms of patients with ALL.
Signs and symptoms
Fever
Pallor
Bleeding tendency (nasal, cutaneous and intracranial)
Bone pain
Abdominal pain
Lymphadenopathy
Hepato and/or splenomegaly
Fatigue and weight loss

No of patients
61
45
33
35
31
30
22
18

%
61.61%
45.45%
33.33%
35.35%
31.31%
30.30%
22.22%
18.18%

Table (3): Causes of death of patients.
Disease
1

Acute lymphoblastic leukemia

2
3
4

Non Hodgkin lymphoma
Neuroblastoma
Hodgkin’s lymphoma

5

Acute myelogenous leukemia

6
7
8
9

Wilms tumor
Rhabdomyosarcoma
Histiocytosis
Chronic myeloid leukemia

10
11
12
13

Sepsis

11 (39%)

16 (57%)

1 (5%)
1 (50%)

14 (74%)
2 (40%)
1 (50%)

2 (18.18%)

7 (63.6%)

2 (10.5%)
3 (60%)

Tumor lysis
syndrome

Total

1 (14%)

28

2 (10.5%)

19
5
2

2 (18.18%)

11
5
4
1
0

Osteogenic sarcoma

1 (100%)

1

Hepatoblastoma
Germ cell tumor
Unclassified leukemia

1 (100%)

1
0
0

Primitive neuroectodermal tumor

15

Retinoblastoma

2 (40%)
1 (25%)
1 (100%)

Progressive
disease

3 (60%)
3 (75%)

14
16

Bleeding

2 (100%)

0

Malignant fibrous histiocytoma
Total
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2
1 (100%)

15 (18.75%)

46 (57.5%)

14 (17.5 %)

1
5 (6.25%)

80(100%)
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Discussion
Malignancy is a serious problem, and after
excluding C.N.S tumors, the relative frequency
of different malignancies was nearly similar to
that of other localities and among the total
pediatric patients treated in Mosul as reported
by Mosul cancer registry in year 2008, with
acute lymphoblastic leukemia was the most
frequent one among all other malignancies (2,58,15)
. But this study disagrees with another
study done by AL-Jumaily which found that
lymphoma was the commonest type of
malignancy during the period 1991-1998; a
difference that is probably due to the effect of
prohibited weapons used against Iraq at that
time as that study showed (16).
In general, malignancies were more common
in male children than in females in Mosul and
this was especially true for leukemias,
lymphomas and neuroblastom. The first 5
years of age was the most common age of the
presentation of cancers in Mosul children and
this age requires particular attention when
such diagnosis is considered and this finding
was similar to that found by others .(8,9)
The clinical presentation of malignant
disease in Mosul children was more or less the
same as that written in text books(10,11), this
was largely because the pathogenesis of the
clinical picture was the same anywhere, and
this was especially true for acute lymphoblastic
leukemia, where fever was the commonest
complaint followed by pallor, bone pain and
bleeding.
The death rate in all cases was 35.08%
compared to less than 30% found by others (2)
and if acute leukemia was taken as a
prototype, the death rate was significantly
higher than that in developed countries (2,13,14),
and this was explained by the difficulties
related to management including availability
of diagnostic equipments, chemotherapeutic
agents, effective radiotherapy machines and
lack of stem cell transplantation as well as
difficulties related to follow up of patients.
Sepsis and bleeding were the major causes
of death especially in leukemias and
lymphomas and this was the same as that
found by other studies(12,14), while another
study found that chemotherapy related toxicity
© 2010 Mosul College of Medicine
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and resistant disease where the major causes
of death (13) and this is due to improvement in
the diagnosis and treatment of sepsis with this
latter group.

Conclusion
1- Leukemia is the most common malignancy
among Mosul children and it accounted for
43.4% of all cases followed by NonHodgken
lymphoma
(19.5%)
and
neuroblastoma (7.9%).
2- Age and sex distribution in malignant
diseases and clinical features were more
or less similar to those elsewhere.
3- The death rate in general was high, which
was due to the difficulties related to
management and follow up of patients,
and the commonest causes of death were
sepsis, bleeding and progressive disease.
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