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Background

Decades of political and economic instability have taken a significant toll on health
outcomes among children in Iraq. In a health system with optimal resources, five-year
rates of survival for childhood cancer would exceed 80%; however, a study in Iraq
demonstrated a much lower survival rate of 50%, reflecting a disrupted health care
infrastructure. Under such conditions, it is a struggle to sustain good treatment
outcomes. The aims of the present study are to: i) estimate the median time from initial
presentation to diagnosis of childhood cancer at a tertiary center in Iraq; and ii) examine
sociodemographic and clinical factors associated with delay in diagnosis in this
vulnerable population.

Methods

A cohort of 346 children presenting for cancer care between January 1-December 31, 2012
was included in the study. Data were obtained through structured interviews with
caregivers and from medical charts. The median total delay in cancer diagnosis was
calculated in addition to the median patient delay and physician delay. Factors associated
with delay in diagnosis were also examined.

Results

The majority of the patients were less than five years of age and 59% were boys. The
median number of days from the onset of symptoms to diagnosis was 55 (range: 3-1,093).
This was largely due to physician delay. Clinical factors associated with a longer delay to
diagnosis included number of doctors visited, as well as tumor location and type.

Conclusions

Despite recent advances in cancer treatment outcomes, there are persistent disparities
between high-resource versus low- and middle-income countries in childhood cancer
survival. Lack of access to care, medication shortages, and inadequate access to medical
equipment fuel these disparities. Such factors contribute to delay in access to care and
increased mortality risk for children suffering from cancer. The situation will continue
unless action to improve access to quality care is taken at national and international
levels.

During the last several decades the health care infra- tems in the Middle East, with 172 hospitals and 1,200 pri-
structure in Iraq has been seriously compromised as a result mary care clinics that provided free services through a pub-
of war, economic sanctions, and political violence.! During lic single-payer financing mechanism.2 However, the first
the 1970s, Iraq had one of the more robust health care sys-  Gulf War (1980-1988), i.e. the Iran-Iraq war, ushered in a
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long period of upheaval that significantly undermined
health services. The second Gulf War occurred in 1991 and
was followed by 13 years of United Nations and United
States imposed economic sanctions further crippling the
health care infrastructure and resulting in sharp increases
in child morbidity and mortality related to not only a weak-
ened health care services but also a significant burden of
malnutrition as well as long-term damages to the water and
sanitation systems.3 Chronic instability that followed the
third Gulf War in 2003 led to the loss of central government
control over most parts of Iraq, creating a sense of political
insecurity and a high level of chronic stress, which can have
a disproportionate effect on children. The state of conflict
has also directly weakened the Iraqgi health system: dam-
aging government health care institutions, fracturing sup-
ply chains, and contributing to “brain drain” of key medical
personnel.

Health care infrastructure in Iraq today is a shadow of
what it was in the 1970s before war and economic sanctions.
Due to violence and the deterioration of health services
in Iraq, there are now only 7.8 physicians and 14.9 nurses
per 10,000 population. This is 60% lower than the average
physician-to-population ratio, and 35% lower than the av-
erage nurse-to-population ratio for the Eastern Mediter-
ranean Region of the WHO.> Of the 34,000 physicians in
the country before 2003, the Brookings Institution has re-
ported that approximately 2,000 have been murdered, 250
kidnapped, and 20,000 emigrated from the country. An es-
timated 70% of medical specialists that were in Iraq as of
2003 have since left the country.>

The broader challenges of the health care system in Iraq
are experienced at all levels, including tertiary care settings
where specialized services are offered. Pediatric cancer care
is one aspect of health services that has been negatively
impacted by limited resources in Iraq. The Children’s Wel-
fare Teaching Hospital (CWTH) is one of the two central
referral facilities for children with cancer in Iraq. It is a
governmental hospital within the Medical City in Baghdad,
which is a teaching medical complex for Baghdad College
of Medicine. The pediatric oncology unit offers free (gov-
ernment-funded) care and treats all patients referred from
a broad range of providers throughout Baghdad (40% of pa-
tient population) as well as other provinces in the country
(60% of patient population), with the exception of Basrah
and Kurdistan. Despite the fact that it is a tertiary center,
CWTH suffers from persistent limitations in access to med-
ications and supplies for cancer treatment. In addition to
material constraints, its personnel must grapple with lim-
ited access to clinical training and medical literature. For
example, management of brain tumors was not feasible un-
til recently due to limitations in training and resources.

In high resource environments, recent years have seen
significant progress in the survival of pediatric cancer pa-
tients. Five-year survival rates in the United States and
France have increased from approximately 30% in the 1960s
to greater than 80% more recently.®7 In countries with lim-
ited resources, however, survival rates of childhood cancer
are 20-30% lower than higher income settings. In a study
among children with cancer in Iraq, the estimated 5-year
survival rate was estimated at only 50%.8 Reduced survival
in Iraq and other resource-limited countries may be in part

related to delay in cancer diagnosis. Therefore, the present
study aims to: 1) estimate the median time from initial
symptom presentation to diagnosis of childhood cancer at
the CWTH in Iraq; and 2) examine sociodemographic, eco-
nomic, and clinical factors associated with delay in diagno-
sis in this vulnerable population.

METHODS

This descriptive study included a cohort of 346 children 1
to 14 years of age that presented at the CWTH with newly
diagnosed cancer. All children that presented consecutively
for cancer care at CWTH between 1 January and 31 Decem-
ber 2012 were included in the study. Structured interviews
were conducted with a primary caregiver within 7 days of
admission. Some clinical characteristics and sociodemo-
graphic information were provided by the caregivers, in-
cluding information on parents’ education and employ-
ment; location of residence; family size; number of
children; father’s vital status; length of delay in cancer di-
agnosis; number of doctor visits prior to CWTH admission;
diagnosis prior to cancer diagnosis; and treatment prior
to diagnosis. Additional data were collected systematically
from medical records and included data on the type of can-
cer; stage of solid tumors; site of tumor; cancer-related
symptoms; and survival status within 30 days of admission.

Delay in cancer diagnosis was defined for total, patient,
and physician delay. The total delay in cancer diagnosis was
defined as the number of days between the onset of symp-
toms and the cancer diagnosis. The patient delay was de-
fined as the time interval between the onset of symptoms
until the visit with the first physician. Physician delay was
defined as the time elapsed between the first contact with
the health care system and the cancer diagnosis. These def-
initions are consistent with what was used by Dang-Tan and
Colleagues.9 For each of these delays, the median, mean,
and range were calculated. Frequencies/ percentages were
estimated for categorical variables. To examine the differ-
ences in the mean number of days of delay (total, patient,
and physician delay) for family/child as well as physician/
clinical characteristics a t-test was used for variables with
2 categories and analysis of variance was used for variables
with more than 2 categories. For variables that were not
normally distributed the Mann-Whitney or Kruskal-Wallis
statistical tests were used. Statistical analyses were per-
formed using SPSS, version 13. The study protocol was ap-
proved by the institutional review board of the Children’s
Welfare Teaching Hospital, reflecting ethical approval for
the study. There was no external funding available for the
study.

RESULTS

A majority of the 346 newly diagnosed patients admitted to
the oncology unit at CWTH were five years of age or younger
(57.2%) and over 59% were boys. The largest percentage of
patients came from Baghdad governorate (43.6%), although
over half came from other governorates, traveling as far
as Basra in the south (Table 1). Approximately two-thirds
of the patients came from rural areas. Median travel time
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Table 1. Sociodemographic characteristics of children with cancer receiving services at Children’s Welfare

Teaching Hospital (CWTH) in Iraq (n=346)

n (%)
Sociodemographic characteristic
Age (years)
1 36(10.4%)
2-5 162 (46.8%)
6-10 95(27.5%)
11-14 53(15.3%)
Sex
Male 205 (59.2%)
Female 141 (40.8%)
Residence
Baghdad 151 (43.6%)
Deyala 30(8.7%)
Babil 29 (8.4%)
Dewania 19 (5.5%)
Salahaldeen 19 (5.5%)
Najaf 18 (5.2%)
Kerbala 17 (4.9%)
Wasit 16 (4.6%)
Nasyria 16 (4.6%)
Anbar 12(3.5%)
Maysan 9(2.6%)
Muthanna 8(2.3%)
Kerkuk 1(0.3%)
Basra 1(0.3%)
Table 2. Length of diagnosis delay in days (n=346)
Type of delay Mean Median Minimum Maximum
Total delay 102.0 55 3 1,093
Patient delay 12.6 4 1 365
Physician delay 89.6 43 1 1,079

to CWTH for families was 2 hours (range: 15 minutes to 8
hours). The family size ranged from 2 to 18 members, with
the number of children ranging from 1 to 14. Mothers were
16 to 57 years of age, with nearly 38% having completed
secondary school or a higher level of education. Approxi-
mately 16% of mothers were not literate. A large majority
of the mothers primarily worked at home, caring for their
children and families (91.0%). Fathers were 19 to 65 years of
age and had a higher level of education with over 55% hav-
ing completed secondary school or greater. Nearly 36% of
fathers were employed and 60.4% were self-employed.

All types of childhood malignancies were eligible for
treatment at the unit, with the exception of brain tumors.
Leukemias represented the largest percentage of cancers

presented at the unit (45.0%), followed by blastomas
(23.6%), and lymphomas (18.8%). The most prevalent diag-
nosis was acute lymphoblastic leukemia (30.6%), followed
by Non-Hodgkin’s Lymphoma (13.0%), and neuroblastoma
(9.8%). Overall, the median number of days for diagnostic
delay was 55, ranging from 3 to 1,093 days, nearly 3 years
(Table 2). This diagnostic delay resulted in a large majority
of patients (68.8%) with solid tumors presenting at Stage III
(32.3%) or Stage IV (36.5%) cancer (Figure 1).

Among children with available treatment history prior
to referral, nearly three-quarters were treated with antibi-
otics, followed by blood transfusion (8.3%), tonics (6.1%),
and steroids (5.0%) (Table 3). This is consistent with infec-
tion being the predominant misdiagnosis (59.9%), followed
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by anemia (14.1%) and myalgia (5.8%). Initial misdiagnosis
was one of the key factors leading to delayed cancer diag-
nosis; this is reflected in the finding that having more than
three doctor visits prior to referral significantly delayed the
children’s cancer diagnoses. This is also consistent with the
observation that the median number of days for physician
delay was much greater than what was observed for patient
delay (43 versus 4 days) (Table 2). Overall, 12.7% of patients
died within 30 days of admission. Among the patients that
died, 58% had leukemia and 50% with a solid tumor pre-
sented as Stage IV.

A number of patient and family characteristics were as-
sociated with delay in cancer diagnosis including sex, age,
family size, number of children, mother’s education, and
father’s death. In particular, children 5 years of age or
younger had a shorter delay in diagnosis compared to older
children (84 versus 125 days, P=0.03). Those with a smaller
family size and families with a single child also demon-
strated a shorter delay in diagnosis. Mother’s education was
protective— women who had post-secondary school atten-
dance had a lower mean number of days of delay compared
to women with less education (64 versus 106 days, P=0.003).
Father’s death significantly delayed cancer diagnosis by
nearly a year (289 days) compared with 97 days for fathers
that were alive (P=0.001). For patient-related delay, similar
to the total delay younger age and being a single child re-
sulted in less of a delay for cancer diagnosis. In contrast, the
father’s employment status was related to patient delay in
diagnosis, whereby children whose fathers were employed
had a longer delay in diagnosis compared to fathers that
were not employed (P=0.006). Similar to total treatment de-
lay, physician-related delay was also associated with sex
and family size, with girls (70 versus 103 days, P=0.03) and
children from smaller families (76 versus 108 days, P=0.001)
experiencing less of a delay. Father’s death was also a risk
factor, whereas mother’s education was a protective factor
with respect to physician delay in diagnosis of childhood
cancer (Table 4).

Physician and clinical characteristics were also associ-
ated with delay in diagnosis. In particular, the number of
doctor visits prior to attending CWTH, type of cancer, and
site of tumor were associated with total delay. Children with
more than 3 doctor visits demonstrated a median delay of
120 days versus 78 days for children with 3 or fewer visits
(P=0.001). Children with tumors in the head/neck or ex-
tremities also experienced a longer delay, 221 and 282 days,
respectively, compared with those with tumors in the chest/
back (195 days) or abdomen/pelvis (88 days) (P=0.001). For
patient delay, children with advanced tumors demonstrated
a shorter delay compared to those with early stage tumors
(8 versus 29 days, P=0.003). A similar finding for patient
delay was generally observed for tumor site with chest (12
days) and abdomen (10 days) sites demonstrating a shorter
delay compared with tumors in the extremities (71 days),
although tumors in the head and neck indicated a shorter
patient delay to diagnosis (8 days) (P=0.001). Similar to to-
tal delay in diagnosis, longer physician delay was associated
with more than 3 doctor visits (P=0.001) and tumor site in
the head/neck or extremities (P=0.001) (Table 4).
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Figure 1. Staging of 170 patients with solid tumors

Table 3. Treatment of children before definitive cancer
diagnosis among those with available treatment
history (n=180)

n (%)
Treatment™
Antibiotics 132(73.3%)
Blood transfusions 15 (8.3%)
Tonics 11 (6.1%)
Steriod 9(5.0%)
Analgesics 7 (3.9%)
None 6(3.3%)
Physiotherapy 3(1.7%)
Eye drops 2(1.1%)
Contraceptive pills 1(0.6%)
Glasses 1(0.6%)
Tonsillectomy 1(0.6%)
Pentostam 1(0.6%)
Antihelminthics 1(0.6%)

*Some patients received more than one treatment modality.

DISCUSSION

This is the first study to date that examines the delay in di-
agnosis in childhood cancer in Iraq. Delay in diagnosis in
Iraq was significant, with a median total number of days in
delay of diagnosis of 55, extending as long as three years.
Reflective of delays in access to care is also demonstrated
by the fact that over two-thirds of the children with tumors
presented with Stage III or IV cancer and approximately
13% died within the first 30 days of admission. Late pre-
sentation of childhood cancer has also been associated with
an increased risk of mortality in other resource-limited set-
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Table 4. Factors associated with length of cancer diagnosis delay (n=346)

Total delay mean (SD) Patient delay mean (SD) Physician delay mean (SD)
Characteristic Mean P-value Mean P-value Mean P-value
Family/child characteristics
<=5years 84 (117) 0.03 10(28) 0.04 74 (112) 0.07
>5years 125(180) 15 (40) 110(176)
Sex
Male 116 (174) 0.02 13(42) 0.40 103(169) 0.03
Female 80 (96) 10(14) 70(94)
Family size
<=6 89(117) 0.002 12(35) 0.90 76(110) 0.001
>6 120(184) 12(32) 108 (181)
Number of children
Single child 72(63) 0.04 5(4.8) 0.001 66 (65) 0.10
>1 child 104 (153) 13(35) 91(148)
Mother’s education
Higher education 64 (67) 0.003 10(15) 0.40 54 (69) 0.006
< higher education 106 (155) 12 (35) 94 (150)
Mother’s employment
Employed 71(81) 0.30 12(20) 0.90 58(83) 0.10
Not employed 105 (153) 12(34) 92(147)
Father’s education
Higher education 107 (157) 0.50 18 (63) 0.10 89 (144) 0.80
< higher education 95(135) 11(22) 84 (133)
Father’s employment
Employed 100 (129) 0.80 19(55) 0.006 80(114) 0.60
Not employed 97 (148) 8(11) 89 (147)
Father’s vital status
Alive 97 (139) 0.001 12(34) 0.60 85(134) 0.001
Passed away 289 (335) 18 (30) 270(343)
Physician/ clinical characteristics
Initial physician impression
Benign 106 (156) 0.60 10(26) 0.10 96(152) 0.30
Needs further investigation 82(73) 15(19) 66(77)
Malignant 94(142) 18(53) 75(136)
Number of doctor visits
<=3 78(130) 0.001 - - 59(117) 0.001
>3 120(159) - 112(158)
Disease
Leukemia 51(57) 0.001 9(12) 0.10 41(56) 0.001
Other cancers 144 (184) 14 (44) 129(179)
Stage of solid tumor
Early 163(207) 0.20 29(77) 0.003 133(193) 0.60
Advanced 127 (156) 8(13) 124 (119)
Site
Abdomen/pelvis 88 (100) 0.001 10(35) 0.001 77 (90) 0.001
Chest/back 195(181) 12(17) 183(184)
Extremities 282(259) 71(114) 211(263)
Head/neck 221(141) 8(9) 212(253)
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Total delay mean (SD) Patient delay mean (SD) Physician delay mean (SD)
Vital status first 30 days
Alive 103(147) 0.001 13(36) 0.30 90(142) 0.005
Passed away 63(57) 7(8) 56 (56)

tings.10 Delay in presentation was often related to initial
misdiagnosis by physicians prior to children receiving ser-
vices at CWTH. In the present study, the delay in diagnosis
was largely due to physician delay with a median of 43 days
to cancer diagnosis. This was also reflected in the finding
that multiple visits to doctors (greater than 3) were related
to a longer delay in diagnosis— median of 120 days of delay
in contrast to 78 days among children who had 3 or fewer
doctor visits. In contrast, the median patient delay of can-
cer diagnosis was 4 days in the current study, although it
ranged from 1 to 365 days.

Studies in higher resource settings have demonstrated a
lower median number of total days of delayed diagnosis of
childhood cancer. A study in Singapore reported a median
number of total days of delayed diagnosis of 37,11 whereas
studies in Canada and South Africa both reported a median
of 34 days.>12 Regionally, other countries in the Middle
East generally demonstrated a lower median in number of
days of delayed diagnosis ranging from 30 days in Iran to 47
days in Egypt.13-15 In the more resource-limited setting of
Indonesia the median total number of days of delay was as
high as 70.16 Countries in sub-Saharan Africa demonstrated
the longest delays in diagnosis, ranging from a median of 85
days in Kenya to 111 days in Nigeria.17-20

The finding of this study that delay in diagnosis was
largely related to physician delay has been observed by
studies in other settings. For example, the median physi-
cian delay was 20 days in South Africal? and 30 days in
Canada.? In Egypt, physician or diagnostic delay was 28 and
patient delay was 3 and 8 days for two different studies.!415
In Indonesia, the median delay related to the health care
system was higher, at 49 days as compared to patient delay
which was 5 days.1® In contrast, a later study in Singapore
reported a much lower median physician delay of approxi-
mately 8 days.!! Compared to physician delay, median pa-
tient delay was lower for South Africa and Indonesia (me-
dian - 5 days),!%15 and Canada (median — 9 days),? similar
to findings from the current study; however, the median pa-
tient delay was higher in Singapore, reported as 21 days.!1
Median patient delay was also higher in several studies in
sub-Saharan Africa as compared to physician delay.!?19 In
contrast, physician delay remained higher than patient de-
lay in Ibadan, Nigeria (median of 62 versus 14 days of delay)
and in western Kenya (median of 87 versus 4 median days
of delay).18:20 In resource-limited settings, physician delay
can be related to the high burden of infectious disease
among children in these settings. This is reflected in the
present study, in which the most prevalent treatment of-
fered before presenting at CWTH was antibiotics. It may
also be related to lack of awareness of childhood cancer as
well as limited access to formal training in pediatric cancer
in these settings, which is also the case in this local con-
text of Iraq. The limitations in the overall health system in

Iraq, including lack of adequate medical training in general,
poor diagnostic facilities, as well as a low doctor: patient ra-
tio provide a context that contributes to not only delays in
access to cancer care but also reduced survival.8

A number of sociodemographic factors were associated
with delay in diagnosis of childhood cancer in the present
study, including age, sex, family size, number of children,
mother’s education, father’s death, and father’s employ-
ment. Similar to the present study, child’s age was asso-
ciated with delay in diagnosis in a number of stud-
ies,?11,13,14,14,21,22  with older children generally
experiencing a delayed diagnosis. This may possibly be a
function of parents’ monitoring symptoms more closely in
younger children. Alternatively, older children may be re-
luctant to share information about their symptoms if they
think that their parents may not believe them. In addition,
smaller organ size in younger children may result in faster
progression of symptoms, alerting caregivers earlier.23 In
contrast, sex was typically not associated with delays in
cancer diagnosis in other settings,?12.21,24 with the excep-
tion of a study in Denmark where girls experienced a longer
delay.?2 In addition, mother’s education demonstrated a
protective effect, which was consistent with findings from
a study in Israel where children of mothers with academic
professions experienced a shorter delay in diagnosis com-
pared to mothers who worked at home or in a manual oc-
cupation.25 Similarly, lower parental education and socioe-
conomic status were also associated with delay in cancer
diagnosis among children in Egypt.!4 In contrast, for the
present study father’s employment had a negative effect on
delay in diagnosis. However, this may be consistent with
the finding that the father’s death was also associated with
delay in cancer diagnosis, suggesting that fathers that are
available may help to prevent diagnostic delays.

Several clinical and physician characteristics were asso-
ciated with delay in childhood cancer diagnosis in this pop-
ulation, including the type and site of cancer, and the num-
ber of physician visits prior to presentation at CWTH. The
greater number of doctor visits may be related to the non-
specificity of symptoms and the relatively low incidence of
childhood cancer. In the present study, childhood cancer
was initially misdiagnosed primarily as infection or ane-
mia, which was consistent with a study from South Africa,
where infection was also the most common initial diagno-
sis.12 Similar to the findings from the present study, cancer
and tumor type have been associated with delay in diagno-
sis of childhood cancer in other settings.%13,14,17,21,24

There are a number of limitations in the study. Although
the data were collected systematically, they are ultimately
dependent on parents’ memory. This may have led to ran-
dom misclassification, biasing results towards the null.
However, this was possibly offset by the fact that some clini-
cal outcome data were abstracted from medical charts. Sim-
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ilar to other resource limited settings, although health care
is funded by the government, the out-of-pocket cost of
transportation and the opportunity costs of time away from
work or caring for other children at home may be prohibi-
tive for some families, so it is likely that children in these
circumstances may have significant delays but were unable
to continue to pursue care and did not present at CWTH.
Therefore, it is likely that these delays in diagnosis are un-
derestimates. Additionally, the findings cannot be general-
ized beyond CWTH; however, since the unit is a main ter-
tiary center for pediatric cancer care in Iraq it is likely that
other centers are experiencing greater challenges and may
potentially have worse outcomes.

CONCLUSIONS

Despite tremendous global advances in childhood cancer
treatment outcomes in recent years, disparities in survival
rates between high-resource and low- and middle-income
countries persist.26:27 The situation at CWTH in Iraq re-
flects these broader disparities. Iraq’s decades of war and vi-
olence have contributed to the impoverishment of its peo-
ple and the degradation of its health care system. This has
heavily impacted the most vulnerable Iraqis, including chil-
dren with life-threatening conditions such as cancer. Eco-
nomic disparities and persistent violence have impeded ac-
cess to care, especially for key technology-intensive medical
equipment for radiation and other procedures; produced
shortages or stock-outs of medications; resulted in low doc-
tor-patient ratios; and limited training in pediatric oncol-
ogy services. These trends are similar to other resource-lim-
ited settings.28 Iraqi pediatric cancer patients must contend
with frequent misdiagnosis, delay in access to effective can-
cer care, and increased risk of mortality.19 The consequence
has been premature death for thousands of children in Iraq
since the advent of more effective treatment of childhood
cancer.

Delayed access to life-saving care for childhood cancer
will continue in Iraq unless appropriate action is taken at
local, national and international levels. At the local level,
it is critical that primary health care providers are sensi-
tized to the problem of childhood cancer and given training
on early identification of the key signs and symptoms, since
physician misdiagnosis resulted in a significant delay in ac-
cess to care.

Improvements must also be made in referral systems to
reduce delays in access to care. Since childhood cancer is
relatively rare and the symptoms are typically non-specific,
structured treatment protocols and checklists can be devel-
oped to aid local providers in sustaining activities that are
outlined in training sessions. However, increasing the avail-
ability of training and clinical protocols may only have a
marginal impact if access to pediatric cancer care is not im-
proved through action at national and international levels.

In order to improve access to quality care for childhood
cancer in Iraq, national investment in the health care sys-
tem must be increased. However, decades of war and sanc-
tions have led to widespread impoverishment and declines
in tax revenue, resulting in sharp limitations on available
public funds. Therefore, international support of material
and human resources to ensure adequate access to quality

cancer care for children in Iraq will continue to be a neces-
sity.

While Iraq is unusual in the direct impact of external in-
tervention on its health care system in recent decades, limi-
tations in access to care and treatment for childhood cancer
are typical of many other resource-limited countries. Re-
cently, there has been discussion of a UN “trust fund” to
support care for non-communicable diseases in low- and
middle-income countries.2? Findings from the present
study illustrate the urgent importance of this initiative and
others like it to ensure access to life-saving treatment for
children suffering from cancer in Iraq and other resource-
limited settings.

Box 1. Illustrative case

At the age of 38 days, Ahmed* started to have
discharge from the right ear with minor swelling
in front of the ear. He was first seen by an oto-
laryngologist who treated him with antibiotics
for 10 days. This was followed by a visit to a pe-
diatrician who ordered an ultrasound and ad-
ministered an ointment. Ahmed did not respond
to these treatments. After one week, he was
brought to a surgeon who drained the nodule
with a scalpel without anesthesia. Only blood
drained from the site. After 7 days the swelling
increased in size and the mass was discharging
blood. This continued for one month. Ahmed
was then referred to a vascular surgeon who kept
him on conservative treatment for 2 months.
Then Ahmed was seen by a different vascular
surgeon who put him on oral medications aim-
ing to help the mass shrink in size. The mass
continued to increase in size and the discharge
persisted. Ahmed was started on an oral steroid.
He was then seen by an oncologist in his home
city of Babil, who told the family it was a he-
mangioma and that it would resolve sponta-
neously over time.

The family traveled to Baghdad to see a plastic
surgeon who in turn referred Ahmed to another
vascular surgeon who decided to perform a radi-
cal excision of the mass. However, the morning
of the scheduled surgery the surgeon informed
the family that the mass was inoperable; how-
ever, he performed a biopsy. After a positive re-
sult, Ahmed was finally referred to the oncology
unit at Children’s Welfare Teaching Hospital in
Baghdad, approximately 4.5 months after initial
presentation of symptoms. He was diagnosed
with Ewing’s sarcoma/ PNET (primitive neuroec-
todermal tumor).

*Pseudonym is provided to protect patient confi-
dentiality.
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