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Exposure of the Population of Ngaoundere-
Cameroon to lonizing Radiation Related to
Medical Diagnosis in 2018

Mathurin Neossi Guena ®, Baudouin Djoumessi Nanfack ° & Joseph Gonsu Fotsing °

Absiract- Background: Medical applications are the main
source of exposure to ionizing radiation of human origin. Our
objective was to determine the data on exposure to ionizing
radiation of medical origin of the population of Ngaoundéré in
2018.

Methodology: 1t was a cross-sectional descriptive study
conducted within a period of one year, in the different hospitals
of Ngaoundéré, with a functional medical imaging service. The
variables studied were age, sex, type of examination,
anatomical region and effective dose. The statistical analysis
was performed using the Microsoft Office 2016 software,
Sphinx V5; the effective dosage was calculated using the
Internet Dose calculation Module.

Resultfs: In 2018, 4136 diagnostic acts using ionizing radiation
were carried out; it concerned only conventional radiology with
an average of 0.02 per capita. The total collective dose
received by the population was 8300 mSv, and an average
dose of 0.040 mSv per inhabitant. The proportion of the
population that has actually benefited from a conventional
radiology examination is 2.07%, an individual effective average
dose of 2 mSv.

The most frequent acts involved the thorax, limbs,
spine and pelvis with respectively 53.9%; 19.6%; 14.3% and
6.7%. Acts involving the spine, pelvis and hip, skull and
abdomen contributed the majority of the collective effective
dose respectively with 39.99%, 25.96%, 10.53% and 8.84%.
The age group performing most exams in men is 25 to 49 and
25 to 54 in women; the number of acts is higher among men
2457(59,4%) acts compared to women 1679(40,6%) acts.
The collective dose per sex is higher among women with
4487.22 (54.06%) compared to men with 3812.98(45.94%).
Conclusion: Only 2.07% of population of Ngaoundere benefited
from a conventional radiology examination in 2018 with an
individual effective average dose of 2 mSv. The annual per
capita effective dose in Ngaoundéré in 2018 is 0.040 mSv.
Keywords: exposure, ionizing radiation, conventional
radiology, city of ngaoundéré, 2018.

L. [NTRODUCTION

edical applications are by far the largest source
of exposure to ionizing radiation of human

origin. Thus, diagnostic procedures account for
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Ngaoundéré  Regional Hospital,

more than 97% of artificial exposure and nearly 26% of
total exposure of the population [1]. This exposure leads
to absorption by the subject in contact with a dose likely
to induce harmful biological effects on the body which
are of two types, the so-called deterministic short-term
effects directly related to cellular lesions for which a
threshold of appearance has been defined and the
so-called stochastic long-term or random effects
dominated by cancers and genetic anomalies and
which can develop from few hours to several years [1].
It would therefore be important to regularly estimate this
medical exposure and analyze its evolution over time. A
recent publication on the exposure of the population to
ionizing radiation in the United States points out that
medical exposure per year and per individual has
increased six-fold, since the 1980s [2]. Directive 97/43/
Euratom [3] states in Article 12 on the estimation of
doses received by the public: "Member States shall
ensure that the distribution of individual doses
generated by exposures for medical purposes is
determined for the population and for the reference
groups concerning it, depending on whether the
Member States deems it necessary". The current
revision of Directive 96/29/ Euratom [4] on basic
radiation protection standards should introduce an
additional requirement: "Member States shall ensure
that the distribution of individual doses due to medical
exposure is determined and takes into account the age
and sex distribution of the exposed population'. In
recent years, many actions, both at European and
American level, have been initiated in order to
harmonize methods of collecting information and thus to
have reliable indicators on the medical exposure of the
population.

This is the case of the European Union's Dose
Datamed project (2005-2007) which led to the
publication of the report "radiation protection no. 154:
European guidance on estimating population doses
from medical x-ray procedures (2008)" [5] and the
"International action plan for the radiological protection
of patients" action plan led by the International Atomic
Energy Agency (IAEA). Great Britain is undoubtedly the
country that has done the most in this field because, in
the late eighties, the National Radiological Protection
Board (NRPB) set up a national system of dose
evaluation. By type of examination based on

© 2019 Global Journals
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measurement campaigns conducted by a sentinel
network of hospital services. Other countries, such as
the Netherlands, Switzerland or Norway, also rely on
annual activity data from all or some hospitals. For
several years now, the fleet of heavy imaging
equipments has expanded in Cameroon, with the
creation of multiple imaging centers for public and
private purposes therefore, an increase in examinations
and protocols, with the result of irradiation of the
population. However, the global exposure of the
population to ionizing radiation of medical origin has
never been evaluated in our country in general and in
Ngaoundere in particular despite the creation of the
National Radiation Protection Agency in 2002 with the
primary mission of protecting people, goods and the
environment against ionizing radiation [6].

It is also responsible for the dosimetry of
patients, professionals, the public, the environment in
the imaging services. This is why it is necessary to set
up a long-term system to monitor practices both from
the point of view of the knowledge of the nature, the
frequency and the distribution of examinations in the
population, then from the point of view of doses given to
patients during these examinations. Thus, we proposed
to conduct this pilot study to evaluate the medical
exposure of the population of Ngaoundéré to ionizing
radiation of medical origin in 2018, which could be the
start point for monitoring these populations.

I[I. METHODOLOGY

The study was carried out in the two Hospitals
with  medical imaging departments equipped with
ionizing radiation equipment in the city of Ngaoundéré,
namely the medical imaging department of the Regional
Hospital and the Patient Clinic. This was a descriptive
cross- sectional study, conducted within a period of one
year, from January to December 2018, including all
patients coming to perform a medical imaging
examination, using ionizing radiation. The diagnostic
acts selected for the study were those of conventional
radiology, which are the only ones currently performed
in the city of Ngaoundere and grouped according to the
anatomical zone explored. Finally, 25 areas were
defined for this study. The variables studied were the
frequencies of diagnostic procedures by anatomical
region, age, sex, examination required, anatomical
region, indication of examination, irradiation parameters
and irradiation dose. The collection took place as
practices in the imaging centers over a period of one
year. The extrapolation of the results of the survey
sample to the general population was based on data
from the last census of the general population of
Cameroon; which estimated the population of
Ngaoundere at about 200,000 inhabitants. The study will
therefore make it possible to estimate the population
actually exposed to radio diagnostics in the public

© 2019 Global Journals

sector as well as in the private sector. In accordance with
the recommendations of European Commission (EC)
Report No. 154 [5], the dosimetric indicator used in this
study to estimate the dose to the population related to
medical exposure is the effective dose E (expressed in
milli sievert, mSv) which is an indicator of the risk of
health detriment linked to individual exposure to ionizing
radiation. Being a standardized indicator, it allows
comparisons between different countries and study of
the evolution of the exposure that results from this or
that type of act over time. Effective doses were
calculated using the conversion factor values defined in
ICRP Publication 60 [7]. From the number of Nt acts and
the average effective dose and associated with each
type of act t, it is possible to calculate the collective
effective dose S= XEt x Nt [8]. The annual average
effective dose per inhabitant is obtained by dividing the
collective effective dose S by the total population size for
the year studied, whether or not exposed to ionizing
radiation. The statistical analysis was carried out using
the software sphinx V5, Excel 2016 and the effective
dose was calculated from the Internet Dose calculation
Module (MICADO) online software of the National
Institute for Radioprotection and Nuclear Safety (NIRNS)
of France.

[11. RESULTS

a) Total number of acts and collective effective dose for
the population of Ngaoundéré in 2018

It is estimated that 4136 diagnostic procedures
were performed in Ngaoundéré from January to
December 2018. Of the 4030 patients, of whom 2394
(59.4%) were men and 1636 (40.6%) women, the sex
ratio was H/F of 1.5 (Figure 1) and an average act
number of 0.02 per inhabitant, 2.07% of the population of
Ngaoundere performed at least one conventional
imaging examination in 2018, so 0.84% women and
1.22% of men. The mean age was 37 +/- 19.25 years
with  1-month and 96-years extremes, the most
represented age groups were 30-34 years with 378
(9.13%) cases, 35-39 years with 298 (7.20%) cases,
25-29 years with 266 (6.43%) cases, 40-44 years with
216 (5.22%) cases, 45-49 years with 214 (5.17 %) cases,
and 20-24years with 202 (4.88%) cases (Table 1). The
age group performing the most examination in men is
25-49 years and 25-54 years in the women.



m Male
B Female

Figure 1: Distribution of acts performed by sex

Table 1: Distribution of number of acts performed by sex and age

Age group Frequency of act Total
Male Percentage Female Percentage Percentage
0-1 16 0,39% 28 0,68% 44 1.06%
1-8 50 1,21% 38 0,92% 88 2.13%
5-9 44 1,06% 50 1,21% 94 2.27%
10-14 64 1,55% 50 1,21% 114 2.76%
15-19 72 1,74% 38 0,92% 110 2.66%
20-24 140 3,38% 62 1,50% 202 4.88%
25-29 172 4,16% 94 2,27% 266 6.43%
30-34 252 6,09% 126 3,05% 378 9.13%
35-39 176 4,26% 122 2,95% 298 7.21%
40-44 154 3,72% 62 1,50% 216 5.22%
45-49 138 3,34% 76 1,84% 214 517%
50-54 76 1,84% 78 1,89% 154 3.72%
55-59 82 1,98% 52 1,26% 134 3.24%
60-64 100 2,42% 68 1,64% 168 4.06%
65-69 40 0,97% 34 0,82% 74 1.79%
70-74 40 0,97% 20 0,48% 60 1.45%
75-79 10 0,24% 24 0,68% 38 0.92%
80-84 18 0,44% 18 0,44% 36 0.87%
85-89 12 0,29% 8 0,19% 20 0.48%
90-94 6 0,15% 4 0,10% 10 0.24%
95 - 2 0,05% 2 0,05% 4 0.1%
Empty 792 19,14% 620 14,99% 1412 34.14%
Total 2457 59,38% 1679 40,57% 4136 100%

b) Distribution of acts and collective effective dose by

(intravenous  urography,

barium enema

(BE) and

anatomical area explored.
The most frequent acts involved the thorax,
limbs, spine and pelvis with respectively 53.9%; 19.6%;
14.3% and 6.7% of cases (Table 2). The spine (lumbar

abdomen without preparation (AWP) acts contributed to
the majority of the collective effective dose with 39.99%,
25, 96 %, 10,53 and 8,84 % respectively, the total
effective dose S resulting from all the acts is equal to

and cervical spine), pelvic (pelvis, hip and 8300 mSv (Table 3).
hysterosalpingography (HSG)), skull and abdomen
Table 2: Distribution of imaging by anatomical region and sex
Exams Workforce Total
Male Female
AWP 50 1,21% 28 0,68% 39 1,89%
FOREARM 62 1,50% 28 0,68% 45 2,18%
ARM 62 1,50% 50 1,21% 16 0,77%
BASIN 16 0,39% 16 0,39% 56 2,71%
ANKLE 70 1,69% 40 0,97% 55 2,66%
CLAVICLE 6 0,15% 12 0,29% 9 0,44%
ELBOW 22 0,53% 10 0,24% 16 0,77%
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SKULL 124 2,99% 58 1,40% 91 4,40%
FEMUR 46 1,11% 28 0,68% 47 2,27%
KNEE 94 2.27% 56 1,35% 75 3,63%

HIP 66 1,60% 34 0,82% 50 2,41%

HSG 0 0% 68 1,64% 34 1,64%

LEG 112 2,71% 60 1,45% 86 4,16%

BE 4 0,1% 8 0,19% 6 0,29%

HAND 28 0,68% 18 0,44% 23 1,11%
FOOT 28 0,68% 22 0,53% 25 1,21%
WRIST 18 0,44% 12 0,29% 15 0,73%
CERVICAL SPINE 32 0,77% 20 0,48% 26 1,26%
DORSAL SPINE 26 0,63% 18 0,44% 22 1,06%
LUMBAR SPINE 238 5,75% 252 6,09% 245 11,85%
THORAX 1348 32,59% 880 21,28% 1114 53,87%
DGOT 2 0,05% 0 0% 1 0,05%

VU 12 0,29% 2 0,05% 7 0,34%
URETHROCYSTOGRAPHY 6 0,15% 0 0% 3 0,15%
SHOULDER 66 1,60% 34 0,82% 50 2,41%
TOTAL 2457 59,38% 167 40,57% 2068 100%

Table 3: Collective Dose Associated with Each Type of Examination

Examens Dose Collective (mSv) Percentage
AWP 134,98 1,63%
FORE ARM 24,82 0,30%
BASIN 486,9 5,87%
ARM 4,42 0,05%
CLAVICLE 13,6 0,16%
ANKLE 13,36 0,16%
ELBOW 4,72 0,06%
FEMUR 18,16 0,22%
KNEE 26,02 0,31%
HIP 520,58 6,27%
HSG 1147,62 13,83%
LEG 33,16 0,40%
HAND 3,38 0,04%
BE 254,12 3,06%
FOOT 5,56 0,07%
WRIST 3,22 0,04%
CERVICAL SPINE 352 4,24%
DORSAL SPINE 473,54 5,78%
LUMBAR SPINE 2967,26 35,75%
SHOULDER 138,24 1,67%
URETHROCYSTOGRAPHY 74,96 0,90%
DGOT 28,50 0,34%
THORAX 346,56 418%
VU 344,66 415%
SKULL 873,6 10,53%
TOTAL 8300 100%

c) The most frequent acts by sex and age

The data presented in Table 4 and Figures 2 to
6 provide the following information: The exposure of
patients under five years is primarily in the chest region
with 23.52% for males and 30.88% for females. For
limbs, 29.417% males and 13.23% females for limbs,
and skull 2,94% for males and 0% for females, no pelvic
x-ray under five years. For children aged 5 to 20 years,
irradiation affects the majority of limbs with 32.11% for

© 2019 Global Journals

males and 13.13% for females. For adults between 21
and 50 years old, this irradiation concerns all the most
frequent acts. As early as the age of 50 years, radiation
is predominant for thoracic, lumbar spine and pelvic
examinations; in general, the male sex is more
representative of the irradiated anatomical area.



Table 4: Distribution of the number of acts for the most frequent examinations and by sex and age

Exams Thorax Lumbar spine Members Pelvis Skull
Sex Male Female | Male | Female | Male | Female | Male | Female Male Female
0-1 8 18 0 0 6 8 0 0 2 0
1-4 24 24 0 0 34 10 0 0 2 0
5-9 4 30 2 2 22 10 4 0 0 2

10-14 24 16 2 2 32 12 0 4 4 0

15-19 24 20 2 2 34 14 4 0 2 0

20-24 70 24 14 6 40 8 4 8 10 8

25-29 112 52 8 8 40 12 12 12 6 6

30-34 190 62 20 18 40 10 6 14 6 0

35-39 126 80 8 26 24 16 0 16 4 2

40-44 108 30 16 12 20 10 6 2 2 0

45-49 60 46 22 18 24 8 8 2 2 4

50-54 44 48 8 6 18 8 10 2 0 2

55-59 50 16 8 10 8 22 6 0 2 2

60-64 54 34 6 12 18 4 10 6 0 0

65-69 20 16 0 6 6 12 2 0 0 0

70-74 22 16 10 4 6 0 2 2 0 0

75-79 10 12 6 6 0 2 0 2 0 0

80-84 18 18 2 0 0 0 2 2 2 2

85-89 10 4 2 0 0 2 0 0 0 0

90-94 6 4 2 0 0 0 0 0 0 0
95- 0 2 0 0 0 0 0 0 0 0

Empty 374 296 100 114 320 242 70 74 66 44

Total 2228 868 490 252 924 410 280 146 182 72
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d) Average effective dose per inhabitant at Ngaoundere
in 2018

According to National Institute of Statistics (NIS)
data, the population of Ngaoundere is about 200,000,
which leads to an average collective effective dose of
0.04 mSv per capita in the general population. The
individual average effective dose in 2018 for the
population actually exposed (2.07% of the total
population) is 2 mSv, according to sex 2.67 mSv in
women and 1.55 mSv in men. The most irradiated age
group ranges from 20 to 64 years with a dose of
4680.66 mSv (56.39%), the 30-34-year groups receive

896.76 mSv (10.80%) and 35 -39 years 706.7 mSv
(8.51%) (Table 5 and figure 7). The collective dose
amount per sex is higher among women with 4487.20
mSv (54.06%) than men with 3812.98 mSv (45.94%)
(Figure 8).
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Table 5: Distribution of collective effective dose by sex and age

Age group Dose (mSv) Total
Male Female
0-1 4,76 0.06% 7,06 0.09% 11,82 0,14%
1-4 17,98 0.22% 8,3 0.1% 26,28 0,31%
5-9 32,58 0.39% 17,02 0.21% 49,6 0,60%
10-14 42,3 0.51% 109,66 1.32% 151,96 1,83%
15-19 51,98 0.63% 28,44 0.34% 80,42 0,97%
20-24 151,7 1.83% 317,18 3.82% 468,88 5,65%
25-29 218,68 2.63% 365,78 4.41% 584,46 7,04%
30-34 340,3 4.1% 556,46 6.70% 896,76 10,80%
35-39 324,32 3.91% 382,38 4.61% 706,7 8,51%
40-44 231,7 2.79% 198,16 2.39% 429,86 5,18%
45-49 340,92 4.1% 243,66 2.94% 584,58 7,04%
50-54 237,08 2.86% 100,32 1.21% 337,4 4,07%
55-59 161,18 1.94% 135,38 1.63% 296,56 3,57%
60-64 197,12 2.37% 178,34 2.15% 375,46 4,52%
65-69 58,042 0.70% 27,82 0.34% 85,86 1,08%
70-74 109,86 1.32% 38,02 0.46% 147,88 1,78%
75-79 19,38 0.23% 96,06 1.16% 115,44 1,39%
80-84 32,94 0.40% 30,7 0.37% 63,64 0,77%
85-89 15,76 0.19% 0,98 0.012% 16,74 0,20%
90-94 13,52 0.16% 0,50 0.01% 14,02 0,17%
95 - 29,94 0.36% 12,6 0.15% 42,54 0,51%
Empty 1180 14.22% 1632,4 19.67% 28124 33,88%
Total 3812,96 45,94% 4487,22 54,06% 8300 100%
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IV. DISCUSSION

a) Frequency of act

The number of conventional radiology acts per
anatomical region per 1,000 inhabitants in Ngaoundéré
in 2018 is 20.68, which is lower than those achieved in
France with 744 acts in 2007; Switzerland 762 acts in
1998; Norway 742 acts in 2002; Germany with 1,080
acts in 2003, Belgium with 1,160 acts in 2001 and the
United States with 1,033 acts in 2006 [8]. Indeed, the
development of medical imaging is recent in the city of
Ngaoundere, many equipment are outdated, operating
intermittently. The high price of imaging exams relative
to the average income of populations is a handicap to
examinations. The low number of these examinations
also makes it possible to limit the irradiation of the
population. Imaging is varied across all anatomical
regions with predominance of the thorax which accounts
for more than half of the acts with 53.9% followed by
limbs with 24.23% and the lumbar spine with 11.85%.
Specialized examinations are very rare, hysterosalpin-
gography (HSG) is 1.64%, intravenous urography (IVU)
0.34%, barium enema (BE) 0.29%, urethrocy-
stography0.15 % and duodenal gactro esophageal
transit (DGOT) 0.05%. The high frequency of an act
takes into account its involvement in the management of
common pathologies, this is the case of chest x-ray
whose involvement in the management of pulmonary,
cardio-mediastinal and costal pathologies is more to
demonstrate. In addition this examination is strongly
realized within the framework of the visits of employment,
the systematic medical visits and even the visits before
the registration in universities, the granting of a visa to
travel in certain countries [9] which is not the case for
examinations such as limbs, spine, skull whose
indications are more specific and limited, often occurring
in cases of trauma, pain and lameness.

Our data are similar to those of France recorded
in the National institute of Health and Medical Research
report of 1994 [10] where the chest x-ray represents
31%, followed by the spine of 8.3%. As for the
specialized exams, their request is rather weak because
of the absence in our city of the specialists being able to
request these examinations; more over they are rather
expensive. Chest x-rays are found at all ages, with the
limbs predominantly 0-5 years old, the pelvis
predominating in adolescents up to 50 years, and the
lumbar spine predominantly at the age of 50 years and
more. The distribution of x-rays according to the age
marries the pathologies which concern these age
groups, the thoracic pathologies are found at all the
ages, those of the limbs concern the children and the
young adults, the pelvis and the lumbar spine mainly
concemn the adults. Our data corroborate those of
Switzerland [11] where it was examined by x-ray of

patients under five, from the thorax region, for children

aged five and over, radiography mainly affects the limbs
and joints for adults under 50 years, this radiation is also
mainly followed by the limbs and the thorax, from 50
years. Hence, the thorax dominates.

b) Effective Dose

The amount of collective dose per sex is higher
among women with a total of 4487.22 mSv (54.06%)
compared to men with a total of 3812.96 mSv (45.94%).
Among the most irradiating examinations are the lumbar
spine and the pelvis, these are examinations concerning
thick areas and composed of very dense structures that
require a significant load in terms of kilo voltage and milli
ampere and therefore a high dose of radiation to cross
them. The annual effective dose per inhabitant in
Ngaoundere in 2018 of 0.04 mSv is lower than that of
the United Kingdom with 0.41 mSv, Denmark 0.46 mSv
excluding nuclear medicine, the Netherlands 0.52 mSv,
Sweden 0.72 mSv, France in 2007 1.29 mSv, Norway
1.15 mSv in 2002, Luxembourg 1.98 mSv in 2002,
Belgium 1.97 mSv in 2001, Germany 1, 76 mSv in 2003,
United States 3 mSv in 2006 [8] and Switzerland 1.07
mSv in 1998, 1.21 mSv in 2008 and 1.42 mSv in 2013
[11].It should be noted that, the annual per capita
effective dose in Ngaoundéré in 2018, equal to 0.04
mSyv, is lower than the European and American average
values and to the natural irradiation which is 2.4 mSv
[12]. This wide difference in dose can be explained by
the presence of numerous radio diagnostic procedures
including CT and nuclear medicine and a wide range of
protocols by modality in these countries and also the
very high number of irradiating acts in these cities
compared to the city of Ngaoundere. In conventional
radiology, the acts exposing the abdomen (Spine, VU,
BE and AWP), the pelvis (pelvis, hip and HSG) and the
skull contribute mainly to the collective effective dose
with respectively 48.83%, 25.96% and 10.53% of the
collective effective dose, which is the same with data from
France 2007 [8] where the acts exposing the abdomen,
the pelvis and the digestive tract contribute mainly to the
collective dose with 41, 5%, 29.8% and 11.8% of the
collective effective dose. These are exams for which a
large amount of irradiation is used and the contrast
examinations are dynamic, requiring multiple incidences
and shots.

V. CONCLUSION

At the end of this study, it appears that, the
medical exposure to ionizing radiation in Ngaoundere is
mainly done by conventional radiology, the total number
of examination is 4136 is an average number of act of
0.02 act per inhabitant, the examinations are more
frequently performed in men and the irradiation is more
important for women, the most affected age groups are
those aged 25 to 49 for men and 25 to 54 for women.
The most common examinations are the thorax, the
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limbs, the lumbar spine and the skull; the most radiating
examinations are the lumbar spine, the abdomen and
the pelvis. The collective effective dose is 8300 mSv with
4487.22 mSv in women and 3812.96 mSv in men, an
effective average dose per capita of 0.04 mSv well
below European, US and natural irradiation values. The
proportion of the population that has actually benefited
from a conventional radiology examination is 2.07%, an
individual effective average dose of 2 mSv per person.
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Abdominal Ganglionic Tuberculosis with Inferior
Vena Cava and Common lliac Vein Thrombosis-
A Case Report

Dr. Sanjay M. Khaladkar ¢, Dr. Amit A. Choure ° & Dr. Suhani Jain °

Absiract- Abdominal tuberculosis may show an unusual
presentation. IVC thrombosis in abdominal TB is very rare. IVC
thrombosis occurs due to Virchow's triad- stasis, injury, and
hypercoagulability. Acquired thrombosis of the IVC can occur
secondary due to external compression, pathological changes
within the vein wall, and spontaneous thrombosis within the
normal vessel wall. IVC compression by retroperitoneal lymph
nodes can distort IVC causing both venous stasis and
turbulence, thus facilitating the formation of thrombus. In
ganglionar form of tuberculosis, venous compression by
lymph nodes can cause IVC thrombosis in the absence of any
hemostatic abnormality. We report a case of a 60-year old
female who presented with abdominal distension and swelling
in the bilateral lower limbs for one month. Ultrasound detected
ascites and lymphadenopathy at porta hepatis. Computed
axial tomography (CT scan) of the abdomen showed multiple
well-defined lymph nodes at porta hepatis, peripancreatic
region, celiac axis, left renal hilum, preaortic, and para-aortic
regions, precaval and paracaval regions and in right internal
iliac region. Most of the lymph nodes showed peripheral
enhancement with central hypodense areas of necrosis. VC
distal to renal veins showed persistent filling defect with
peripheral enhancement in contrast study extending to the
right common iliac vein suggestive of IVC and right common
iliac vein thrombosis.
Keywords:  thrombosis,
tuberculosis, IVC.

lymph  nodes, ganglionic

I.  CASE REPORT

60-year old female patient presented with
Aabdominal distension and swelling in the bilateral
lower limbs for one month. There were no bowel
and bladder complaints. There was no history of fever,
cough, hemoptysis, breathlessness, and chest pain.
There was a history of antipsychotic medication for
psychiatric disorders whose details were not known.
Crepts were noted in bilateral infrascapular and
infraclavicular regions.
Ultrasound done elsewhere showed ascites and
enlarged lymph nodes at portahepatis.
Computed axial tomography (CT scan) of
the thorax (Figures: 1-3) showed small patchy areas
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of alveolar consolidation in the peripheral portion of the
right middle lobe and lingula, and the left perihilar
region. Multiple small nodular lesions were noted in the
peribronchial region in the anterior basal segment of the
right lower lobe and segmental bronchi of lingula.
Multiple lymph nodes of size 5 to 10 mm were noted in
pretracheal, right paratracheal, subcarinal region, in
prevascular space and aortopulmonary window.
Bilateral axillary lymph nodes also noted, the largest right
axillary lymph node measured 13x13mm. Most of the
lymph nodes showed peripheral enhancement with
central hypodense areas of necrosis. Lymph nodes
were also noted in the right juxtadiaphragmatic region,
the largest measuring 13x9mm. There was no pleural
effusion on either side.

CT scan of the abdomen and pelvis
(Figures: 4-8) showed changes of fatty infiltration in the
liver. Multiple well-defined lymph nodes of size 1 to 2
cms were noted at portahepatis, peripancreatic region,
celiac axis, left renal hilum, preaortic and para-aortic
regions, precaval and paracaval regions and in
right internal iliac region. Most of the Iymph
nodes showed peripheral enhancement with central
hypodense areas of necrosis. A conglomerated matted
lymph nodal mass of size 35 x 24 mm noted in the
precaval region. Multiple ill-defined and nodular soft
tissues infiltrate noted within the mesentery. Moderate
ascites noted with mild peritoneal enhancement without
septations. lleo-caecal junction and other bowel loops
appeared normal. IVC distal to renal veins showed
persistent filling defect of size 10 (Anteroposterior) x 16
(Transverse) mm extending over a length of 67mm with
peripheral enhancement in contrast study extending to
right common iliac vein suggestive of IVC and right
common iliac vein thrombosis.

Given the above findings, the possibility of
tuberculous etiology with IVC thrombosis was
considered.

Renal function tests and liver function tests were
normal. CRP was positive. Hemoglobin was 8.5%.WBC
count was normal. ESR raised- 48. The platelet count
was 2.1 lakh/mm?. Sputum for AFB was negative. Serum
Amylase and Lipase were normal. Ascitic fluid showed
the absence of coagulum and cobweb. The appearance
was cloudy. The glucose level was 5mg/dl. ADA was 40
U/L. LDH was 500 Sigma Units. The number of
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nucleated cells was 800 cells/mm®, ~which were Antituberculous treatment. After two months of follow
predominantly lymphocytes. The patient put on up, the patient showed symptomatic improvement.
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Figure 1: HRCT of thorax showing patchy areas of alveolar consolidation in the right middle lobe, in lingula (A) and
multiple small nodular lesions in the peribronchial region in the anterior basal segment of the right lower lobe.(B)

o
Figure 2: Plain CT thorax (A, B) - showing lymph nodes in right axilla (A) and prevascular space (B).
Plain CT abdomen (C, D) - showing lymph nodes in the left para-aortic region (C), lymph node in inter aortocaval
region and ascites (D)
|
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Figure 3: Contrast-enhanced CT scan of thorax showing lymph nodes in right axilla (A), in prevascular space (B,C),

and the right juxtadiaphragmatic region (D) showing peripheral enhancement with central hypodense areas of
Necrosis.

Figure 4: Contrast-enhanced CT scan of the abdomen showing lymph nodes at the celiac axis (A, B), in precaval
region (C), in the left para-aortic and preaortic region (D) showing peripheral enhancement with central hypodense
areas of necrosis.
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Figure 5: Contrast-enhanced CT scan of the abdomen showing lymph nodes at left para-aortic and inter-aortocaval
region (A, B), a filling defect in IVC suggestive of IVC thrombosis (C, D).

Figure 6: Contrast-enhanced CT scan of the abdomen showing lymph nodes in precaval region (A) with thrombosis
in IVC (A-C) extending right common iliac vein (D)
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Figure 8: Contrast-enhanced CT scan of the abdomen (Coronal-A,B) and sagittal (C)-showing lymph nodes in left
para-aortic, interaortocaval and precaval regions (A) with thrombosis in IVC extending right common iliac vein (B,C)

[1. [NTRODUCTION

Abdominal tuberculosis may show an unusual
presentation. IVC thrombosis in abdominal TB is very
rare. It can occur due to mass effect by retroperitoneal
lymph nodes with increased chronic inflammation and
subsequent reactive thrombocytosis.

The thromboembolic complication in infection
due to mycobacterium tuberculosis occurs in 1.5-3.4%
of tuberculosis infection. The risk factor for deep vein
thrombosis is related to hypercoagulable state
secondary to the inflammatory state. 2Thrombotic
phenomenon can occur in deep veins in the lower limb,
portal vein, IVC, cerebral venous sinus, central retinal
vein and 1JV. 23

[11. DisCussION

Tuberculosis can  present as  venous
thromboembolism. Venous thromboembolism can occur
early or late in the course of the disease in spite of ATT.*

Tuberculosis can cause thrombosis by various
mechanisms like venous compression, local invasion or
by producing the hypercoagulable state. **°

IVC thrombosis is related to the spectrum of
deep vein thrombosis. It is usually under-recognized as
it is not commonly identified or pursued. Hence IVC
thrombosis presents as a diagnostic and therapeutic
challenge.® IVC thrombosis occurs due to Virchow's
triad- stasis (alteration in blood flow), injury (changes in
the vessel wall), and hypercoagulability (alteration in the
blood constitution).” Acquired thrombosis of the IVC can
occur secondary due to external compression,
pathological changes within the vein wall, and
spontaneous thrombosis within the normal vessel wall.
IVC compression by retroperitoneal lymph nodes can
distort IVC causing both venous stasis and turbulence,
thus facilitating the formation of thrombus. °

In the peripheral blood, disseminated TB
causes activation of mononuclear cells. There is
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an increased synthesis of tumor necrosis factor- Alfa
(TNF-Alfa) and Interleukin-6 due to the interaction of

mononuclear cells activated with mycobacterial
products?.
Inflammation, hemostatic  changes, and

hypercoagulable state are associated with tuberculosis,
causing deep vein thrombosis. Hypercoagulability in
Tuberculosis is due to increase platelet aggregation,
reactive thrombocytosis, increase plasma fibrinogen
levels, and decrease Antithrombin-lll and Protein-C.
Deficiency of Protein-S and high frequency of
antiphospholipid levels also observed in tuberculosis.
Cytokines  activate  vascular intima by their
proinflammatory character and make the endothelium
thrombogenic’. These also stimulate the hepatic
synthesis of coagulation proteins.? Hypercoagulability
also increased by bed rest and immobility of the patient
due to morbidity caused by the disease.

In ganglionar forms of tuberculosis venous
compression by Ilymph nodes can cause IVC
thrombosis in the absence of any hemostatic
abnormality. 2

Underlying predisposed thrombophilic state with
minor obstruction caused by lymph nodes or direct
compression by large matted tuberculous lymph nodes
may cause IVC thrombosis. ’

In our case, the coagulation profile was normal,
eliminating the predisposed thrombophilic state. Hence
direct venous compression by matted retroperitoneal
lymph nodes along with changes in vessel wall was a
probable explanation for IVC and right common iliac
vein thrombosis.

Treatment

Antituberculous  treatment  (ATT)  causes
improvement in hemostatic changes in the first month of
treatment. ® Hence it is started immediately along with
anticoagulant therapy. Rifampicin affects cytochrome
P-450 and can induce hypercoagulable state by
decreasing production and increasing the clearance of
anticoagulant hepatic proteins. Hence there is a higher
risk of development of DVT in the initial phase of
treatment.® Hence a higher dose of warfarin is
necessary to achieve therapeutic INR levels.?

[V. CONCLUSION

IVC thrombosis in abdominal TB is very rare.
Tuberculosis can present as venous thromboembolism.
Venous thromboembolism can occur early or late in the
course of the disease in spite of ATT. Tuberculosis can
cause thrombosis by various mechanisms like venous
compression, local invasion, or by producing the
hypercoagulable state.
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Calculation of Internal Radiation Dose due to
Acute Ingestion of ®°Co by Adopting
HATM Model

Haron-Or-Rashid ®, A.H.M. R. Quddus °, M. S. Hossain * & K. H. Sarker ©

Absiract- Activity of radionuclide, absorbed dose, committed
equivalent dose, committed effective dose due to acute intake
of 1 Bg of ®Co through ingestion have been calculated by
using locally developed software that has been prepared
basing on the human alimentary tract model. Due to ingestion,
maximum radiation dose is deposited in the alimentary tract,
which consists of seven tissue compartments, e.g., OC, OP,
ST, S, LC, RC, and RSC. Tissue masses of alimentary tract for
Bangladeshi people have been considered to calculate the
above-mentioned quantities for different age groups such as
newborn, 1 yr, 5 yrs, 10 yrs, 15 yrs (male and female) and
adult (male and female). Regarding age the variation of
absorbed dose, committed equivalent dose and committed
effective dose follows the sequence: newborn >1 yr> 5 yr>
10yrs > 15 yrs> adult female > adult male. Absorbed dose,
committed equivalent dose, and committed effective doses
are found maximum for newly born age group; then, it
decreases as the age increases. Regarding compartment the
trends of variation of maximum absorbed dose are: ST > LC
> OP > RSC > RC >SI for ®Co. The variation pattern of
committed equivalent dose is RSC > LC > RC > ST > Sl >.
The highest committed effective dose per Bq intake for each
radionuclide has found in the alimentary tract of a newborn
baby. This value in the stomach is 1.11 x 10® mSv/Bq. For
other age groups, these values are slightly smaller than those
for a newborn baby.

Keywords: absorbed dose, committed equivalent, and
committed effective dose, human alimentary tract mode/
(HATM).

. INTRODUCTION

adionuclides once entered into the body through
q different routes of entry [1] can’t be eliminated. It

gives out energy continuously as long as it
remains inside the body. So it is necessary to assess
internal radiation dose to measure the risk of human
health. Occupational workers, and the public can
be internally exposed by radiation due to the ingestion
of contaminated food following nuclear reactor
accident, accidental intake during the use of
unsealed radioisotope in the field of nuclear medicine,
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radioisotope production laboratory and research facility
or during routine work at the workplaces with an
unsealed radioisotope. That's why the authorities such
as UNSCEAR [2], IAEA [3], and ICRP [4] develop
radiation safety standards. Internal radiation dose
cannot be measured directly; of course, some models
are there. This can be used for assessment of internal
radiation dose, based on the radioactivity by bioassay
measurement and whole-body counting.

The present study describes a generic
methodology for the calculation of internal radiation
doses due to the acute intake of beta-emitting
radionuclides through ingestion. Visual Basic language
software has been developed. The software is user-
friendly and is found to work well as desired. This
software can comfortably be used for calculation of
internal  radiation doses due to the intake of
radioisotopes through ingestion by radiation workers
and the public at large.

The activity of radionuclide, absorbed dose,
committed equivalent dose, committed effective dose
due to acute intake of 1 Bg of ®Co through ingestion
have been calculated by using the software that has
been prepared based on the HATM. Due to ingestion
maximum radiation dose is deposited in the alimentary
tract, which consists of seven tissue compartments,
e.g., e.g., Oral Cavity (OC), Esophagus (OP), Stomach
(ST), Small Intestine (SI), Left Colon (LC), Right Colon
(RC) and Rectosigmoid Colon (RSC). Tissue masses of
alimentary tract for Bangladeshi people have been
considered to calculate the above-mentioned quantities
for different age groups such as newborn, 1 yr, 5yrs, 10
yrs, 15 yrs (male and female) and adult (male
and female).

a) The HATM

There are various ICRP, and MIRD models that
are similar in terms of their assumption and defining
equation. Contemporary internal dosimetry models
began with the single compartment models of ICRP [5],
and [6]. The MIRD methodology [7-9] and ICRP [10]
and [11] developed the concept of source and target
organs. ICRP [12] and ICRP [13] continue to refine to
internal dosimetry model.

The new human alimentary tract model (HATM)
[14] considers the movement of radionuclides
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throughout the tract from ingestion to elimination. The
model (HATM) includes compartments representing the
oral cavity (OC) and esophagus (OP) to account for
doses received from transit or retention of activity in the
upper regions of the tract. The model partitions the large
intestine into three parts frequently addressed in colonic
transit studies. It also includes compartments to account
for nuclear transformations due to retention of a
radionuclide in tissues of the tract in those cases where
tissue retention is found by available information. The
model includes pathways to account for absorption from
the oral mucosa, stomach, or segments of the colon if
specific information is available. HATM provides age-
and gender-specific transit times for all of the tract
depicted in the model and, for the upper (oral cavity,
esophagus, and stomach), also provides material-
specific transit times.

The 1990 recommendations of ICRP introduced
specific risk estimates and tissue weighting factors, wy,
for radiation-induced cancer of the esophagus,
stomach, and colon, requiring dose estimates for each
of these regions. HATM takes account of sites of
radionuclide absorption and retention in the tract and
routes of excretion of absorbed radionuclides into the
tract. Doses are calculated for sensitive cells in each

a) Mathematical Formalism

region: mouth, esophagus, stomach, small intestine,
and colon.

I[I. METHODOLOGY

The proposed work is calculation based. An
expression has been derived in work for the committed
equivalent dose to some regions of the human body
due to intake of some beta-emitting radionuclides
through ingestion considering physiological parameters
for different age groups of Bangladeshi population. The
viewpoints of HATM [14] have been adopted to
formulate mathematical equations for retention and the
number of radioactive disintegrations that take place in
different compartments of the digestive tract at a given
time after intake of radionuclides. Subsequently, the
equivalent dose, committed equivalent dose, and
committed effective dose in each tissue or organ of
interest have been formulated. A database library has
been generated in Microsoft Access to store relevant
data for assessment of retention and cumulated activity
and equivalent doses in each of the compartments for
different age groups of Bangladeshi population and
ICRP reference subjects. Software has been developed
to calculate the above-mentioned quantities rapidly.

H. Bateman’s general equation [15] of activity can be written as

A = NoiCi e
i=1

= No(Cle’ﬂ1t +C8 M e, + Cne‘ﬂ"t) (1)

Here

A is the activity inorgan i (i=12,3.....................

A, is the transfer rate of the radionuclide from the organi
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114
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Where

Ar = The radioactive decay constant for the radioactive nuclide
Adoc Aep A A9 Alc Are Arge are constants for the loss of the material from oral cavity, esophagus,

stomach, small intestine, left colon, right colon and rectosigmoid colon respectively.
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b) Absorbed Dose
The absorbed dose in a particular organ after a certain time (t) of intake is given by

D(t) =1.6x107° x10° x10° X[ At) X SEE(t «- S),]; mSv (10)

Where,
A(t) is the activity at any organ after a time t from ingestion.

SFEE(T «S), = NEAF (; < S W MeV Kg ™ per transformation

T

Where,

Y, is the yield of radiations of type i per transformation

E; is the average, or unique energy of radiation i in MeV

AF(T & S) is the absorbed fraction that is the average fraction of energy in T from radiation arising in S;
Wj the radiation weighting factor and My is the mass of the target organ in kg.

c) Committed Equivalent Dose
The committed equivalent dose for each type of radiation is given by

H(T « S), =U x1.6x10 " x EE(T «- S), Sv (11)

E Year 2019

Where U is the number of the transformation of j in S over the lifetime following intake of the radionuclide.

This is the expression for the number of transformations in the various organs in the tract following ingestion of 1 Bq
of activity.

1
Oral cavity: Ujp=—"-—
g % e + An
1
Esophagus: Ugp =
(Aoc + Ar)(Agr + Ag)

1 o

Stomach: Ug = O
(Aoc +2r)(Aep + Ar)(Asr + 4r)
) ) 1
Small intestine: Ug =
(/lOC + /lR)(/lEP + j"R)(//LST + Z’R)(/,LSI + //LR + ﬂ’B)
1
Left colon: Uec-=
(Aoc + Ar)(Aep + AR)(Asr + AR)(Ag + g + A5)(Aic +Ar)
) 1
Right colon: Ug =
(//LOC + ﬂ’R)(ﬂ“EP + A’R)(AST + //J’R)(AS + X’R + A‘B)(ALC + Z’R)(//LRC + ;’“R)
Rectosigmoid colon:
U _ 1
R (ZOC + /,LR)(A‘EP + ﬂ’R)(ﬂ“SI' + //"R)(ﬂ’s + /1R + X‘B)(//LLC + //{’R)(//’“RC + //’“R)(ﬂ’Rx + //LR)
d) Committed Effective Dose
Committed effective dose for any organ of alimentary tract is the product of committed equivalent dose and

tissue weighting factor u

E(z)=>XH, xW,  mSv (12)

Where W, is the tissue weighting factor.
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[11. RESULTS AND DISCUSSION

Activity, absorbed dose, committed equivalent
dose, and committed effective doses due to acute
ingestion of 1 Bg of ®Co. Tissue masses of alimentary
tract for Bangladeshi people have been considered to
calculate the above-mentioned quantities for different
age groups such as newborn, 1 yr, 5yrs, 10 yrs, 15 yrs
(male and female) and adult (male and female).

a) Activity

Activity has been calculated at different
compartments of HAT of the subjects of age groups:
newborn, 1 yr, 5 yrs, 10 yrs, 15 yrs (male), 15 yrs
(female) and adult (both male and female) and time
elapsed as considered in the work is mostly 0.5 hr, 1 hr,
2 hrs, 4 hrs, 8 hrs, 12 hrs, 24 hrs and 48 hrs after the
ingestion of the radionuclide.

Figs. 1-7 show the variation of activity in OC,
OP, ST, SI, LC, RC, and RSC for all age groups. By
studying the nature of the graphs, it is found that the
tissues of all the seven organs (excepting oral cavity)
show a tendency of rising of activity initially and
subsequent falling. The radionuclide ®°Co is absorbed in
one organ, which is caused after the release of it from
the previous organ. The significant aspects of the
absorption in and release from these organs are
described below:

The activity-time graph for ®Co has been
constructed for the above-mentioned seven tissues of
the alimentary tract. By studying the nature of the
graphs it is found that the tissues of all the seven organs
(excepting oral cavity) show a tendency of the rise of
activity initially and subsequent falling.

Activity-versus-time graphs are plotted for OC
(Fig. 1), OP (Fig. 2), and ST (Fig. 3). Fig. 1 shows that
for OC, at around 0.001 hr after ingestion of the
radionuclide, the activity reaches 0.97 Bq, and at 0.2hr
after ingestion, it reaches to around 2.47x10°Bq. The
observation (a sharp fall) can be accepted because OC
is the first organ, and its transit time is very short.

The excreted radionuclide will then appear in
the next tissue, e.g., OP. After the lapse of the time at
OC, the activity in OP should show growth, and this is
observed in work; the peak is found to appear at around
0.02 hrs after ingestion. The value in the OP attains the
maximum value at this time, the calculated result and
the rising rate being 0.19Bg and 9.5Bg/hr, respectively.
The activity change with time shows a sharp fall. After
0.4hrs, the activity level reduces to 3.07x10° Bqg. This
time is also short, again possibly due to the low transit
time of the organ.

The excreted radionuclide is then deposited in
the later tissue, e.g., ST. Fig. 3 shows that for ST, the
activity level reaches to the maximum value (=0.89Bq)
at 0.15hrs after ingestion. The rising-rate is 5.9Bg/hr.
Then the activity level decreases exponentially. Finally, it

© 2019 Global Journals

reduces to a value of approximately 1.97x10“ Bq at a
time 10hrs after ingestion.

The excreted radionuclide from ST is then
deposited in the later tissue, e.g., SI. Fig. 4 shows the
pattern of change. In the case of SI, the maximum value
of activity appears at about 1.2hrafter the ingestion; the
maximum significance being 0.36 Bg. Then it falls, and
in doing so, it takes a time of about 15hrs in total to
reach the value of 2.29x10°Bq.

The radionuclide then goes to the next tissue,
e.g., LC, and the pattern of retention in the organ is
shown in Fig. 5 In LC, activity level rises to bhrs after
ingestion, which is remarkably different from that of the
other organs. The maximum value attained is 0.73 Bq.
During the falling down process, this organ takes a very
long time, e.g., approximately 96 hrs to reach it of
approximately 4.2x10Bg.

Fig. 6 shows the variation of the activity with
time for the organ RC. One may observe from the figure
that in the case of RC, it rises up to attain the maximum
value (=0.36) in 15hrs of duration; the rising rate being
0.024Bg approximately. The activity value then
continuously decreases, and after an elapse of 150 hrs,
the organ retains approximately 6.31x10°Bq of activity in
total. The falling rate is guided by an approximately
exponential function.

The RSC graph (Fig. 7) shows that up to around
27 hrs after ingestion, the activity rises, being
significantly different from that of the other ones. The
peak value is about 0.27Bq, the rising rate being
0.01Bg/hr.  Then the activity level decreases
exponentially. Around 180hrs, duration is necessary for
the activity level to fall to the value of 5.09 x 10°Bq.

b) Absorbed Dose

Figs. 8-13 show the variation of absorbed dose
in 0 to 48 hrs by OP, ST, SI, LC and RC organs for a
new-born baby who is supposed to have ingested 1 Bq
of the radionuclide ®Co. The absorbed dose in OP
decreases very rapidly, its value becoming practically
insignificant after around 0.4 hours. The absorbed dose
in OP, ST, SI, LC, RC, and RSC increases exponentially
(approximately) and then decreases. This pattern of
variation is expected mainly because of the biological
excretion phenomenon. Of course, the effect of
radioactive half-life is also active in these cases.

The maximum absorbed dose per Bq intake of
®Co is found to be 1.4x10™, 1.95x10™"", 1.84x1072,
1.60x10™,  7.89x10™, and 1.38x10"'mSv in the
compartments of OP, ST, SI, LC, RC, and RSC
respectively. The maximum absorbed dose in OP
occurs quickly after the process of intake. Similar results
are found for all the other age groups: 1 yr, 5yrs, 10 yrs,
15 yrs (male), 15 yrs (female), adult (male) and adult
(female). The absorbed dose in different parts of the
human alimentary tract for the adult (male) is found to
be the lowest because of the relatively larger tissue



mass. The absorbed doses for the female from the
radionuclide are very close to that of the male. The
values increase with the decrease in age.

c) Committed Equivalent Dose

Figs. 14-16 show the variation of committed
equivalent dose in OP, LC, ST, SI, RC, and RSC for eight
different age groups of people due to ingestion of the
radionuclide ®Co. The equivalent dose is the maximum
in the case of subjects of new-born age group. Then it
decreases as age increases; its value is becoming
almost the same for 15 yrs (male), 15 yrs (female), adult
(male), and adult (female) because of their having
approximately similar body mass [16].

The maximum committed equivalent dose per
Bq intake of ®°Co is found to be 3.07x10°9.21x10%,
2.08x10%, 2.59x107, 2.59x107, and 6.05x10"mSv for OP,
ST, SI, LG, RC, and RSC respectively. Fig. 17 shows the
variation of committed equivalent dose in OP, LC, ST,
Sl, RC, and RSC for a particular age group of subjects,
e.g., newborn child. The committed equivalent dose has
a minimum value in OP due to a very tiny number of
transformations (only 40) occurring there. In the next
organ, e.g., ST, this value rises due to its larger number
of transformations. In SI, this value is again decreasing
due to its larger mass. In LC and RC, this value is almost
the same because of their equal mass and
transformation number. In RSC committed equivalent
dose is maximum due to its lowest mass. For age
groups: 1yr, 5yrs, 10 yrs, 15 yrs (male), 15yrs (female),
adult (male), and adult (female) similar results are found.

d) Committed Effective Dose

The variation of committed effective dose in the
organs OP, ST, SI, LC, RC, and RSC for the different
age groups of people due to the ingestion of the
radionuclide ®Co is shown in Figs. 18-20. As expected,
the committed effective dose is the maximum in case of
a subject of new-born age group. Then it decreases as
age increases; its value is becoming almost the same
for 15 yrs (male), 15 yrs (female), adult (male) and adult
(female) subjects because of their having close
body mass.

The maximum committed effective dose per
gram intake of ®Co is found to be 1.22x107°, 1.10x10%,
2.41x10° 3.11x10%, 3.11x108, and 7.26x10® mSv for
OP, ST, SI, LC, RC, and RSC respectively. In the case of
a new-born baby, the variation of committed effective
dose in the organs OP, ST, SI, LC, RC, and RSC is given
in Fig. 21.

Committed Effective dose has a minimum value
in OP due to a very tiny number of transformations. In
the next organ e.g., ST this value is rising due to its
greater number of transformations. In Sl, this value is
again decreasing due to its larger mass. In LC and RC
this value is almost the same because of their equal
mass and transformation number. In RSC, committed
equivalent dose is the maximum due its lowest mass.

Similar results are found for subjects of age groups: 1
yr, 5 yrs, 10 yrs, 15 yrs (male), 15yrs (female), adult
(male), and adult (female).

IV. CONCLUSION

Due to ingestion, maximum radiation dose is
deposited in the alimentary tract, which consists of
seven tissue compartments, e.g., OC, OP, ST, SI, LC,
RC, and RSC. The transfer of radionuclides from the oral
cavity to the esophagus has been considered an
instantaneous process that gives less retention but
activity in the entry route.

The following important observations could be made
from the study:

a. The time required to get an insignificant value of
activity depends more on the decay constant of
radionuclides than the rate invariable of the
considered organ. In this work, it is observed that
activity values became insignificant approximately
after 0.3 hrs in OC, 0.4 hrs in OP, 10 hrs in ST, 15
hrs in SI, 96 hrs in LC, 150 hrs in RC, and 180 hrs in
RSC.

b. The absorbed dose for a newborn baby has been
observed to be higher than that of others having
higher body mass. This is justified since the
absorbed dose is inversely proportional to the mass
of the tissue compartment of the alimentary tract. It
thus becomes high for a newborn baby as the
tissue mass is less than those of other age groups.
Regarding age, the variation of absorbed dose,
committed equivalent dose, and committed
effective dose follows the sequence: Newborn >1
yr> 5 yr> 10yrs > 15 yrs> adult female > adult
male.

c. Absorbed dose for an alpha-emitting radionuclide is
higher than beta-emitting radionuclides due to
higher radiation weighting factor (wg).

d. The absorbed dose, committed equivalent, and
committed effective dose show a common tendency
that these values are maximum for a subject of
newly born age group; then, it decreases as the age
increases for all the radionuclides of interest.

e. Regarding compartment the trends of variation of
maximum absorbed dose are: ST > LC > OP >
RSC > RC >Sl

f.  Regarding tissue compartments the variation
pattern of committed equivalent dose is: RSC> LC
> RC > ST > Sl > OP

g. The highest committed effective dose per Bq intake
for each radionuclide is found in the alimentary tract
of a newborn baby. These values for stomach
are 3.72 x10°mSv/Bqg, 2.16x10°mSv/Bqg, 8.64x 10
'mSv/Bq, 1.80x10’mSv/Bq, and 1.11x10*mSv/Bq.
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Fig. 5: Time variation of activity in LC

Fig. 6: Time variation of activity in RC
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Ingestion of Coins in Children in Pediatric
Intensive Care Unit: Our Experience in
Emergency Care at EHU Oran

Sid Ahmed Bakri ¢, Houcine Sadok °, Dalila Boumendil ®, Djilali Batouche © & Djamila-Djahida Batouche *

Summary- The ingestion of coins is an accident frequently
encountered in children. In most cases, the ingestion is
asymptomatic but requires instrumental exploration
Aim: is 1o report the experience of the pediatric resuscitation
service in the management of these coins ingested at the EHU
Oran.
Material-Methods: A prospective study from 01/01/2018 to
10/12/2019 was performed in the pediatric resuscitation
department. Any child who has ingested a coin is referred to
the ORL department for an endoscopic exploration.

A front and side cervical x-ray is taken to visualize the
EC. The children were explored by a rigid endoscope under
halogenated anesthesia and sedation by propofol in
spontaneous ventilation and without trachéal intubation
Results: 35 foreign bodies (coins) ingested by the children
were taken care of. Our children are divided into 19 boys
(54,28%) and 16 girls (45,7%) with an average age of 25
months =+ (extreme 7 months-120 months ). 85,7% of children
were asymptomatic and 100% of children were explored; coin
extraction was possible in 98.16% of the cases, without any
complications
Conclusion: The endoscopic extraction of the coin from the
upper digestive tract is harmless and effective
Keywords: coin, child, digestive endoscopy.

. INTRODUCTION

ngestion of coins is an accidental situation frequently

encountered in the pediatric population. In most

cases, the ingestion remains without clinical
consequences and the extraction of the EC requires a
rigid endoscopy.

II.  MATERIAL - METHODS

We conducted a prospective study from
1/1/2018 to 10/12/2019. All children who have ingested
a coin are referred to the ORL service of EHU Oran,
which calls the pediatric resuscitation anesthesia service
for a instrumental exploration, in an anesthetic
environment. After having visualized the EC by a frontal
and lateral cervical X-ray, the children are then admitted
to the emergency unit, after observing a fast before
exploration and a consent signed by the parents.

Author a o p ¥: Service anesthésie réanimation pédiatrique et neonatal
EHU Oran. e-mail: khedidjabatouche@yahoo.fr

Author ¥:: Laboratoire de recherche LERMER université d'Oran.

Author J: Hopital Kremlin Bicetre.

Sedation at the time of endoscopy is systematic
in all children. Extraction is possible after halogenated
anesthesia with a facial mask, and sedation performed
by injection of propofol 3 mg / kg, fentanyl 1 gamma/kg
(this attitude depends on the experience of the operator.
The material used is a laryngoscope rigid, claw clips,
"crocodile” clips.

If endoscopic exploration does not visualize a
foreign body, an uninhabited abdominal x-ray (ASP) is
performed in the recovery room.

The explored children are monitored 2 hours
after the digestive endoscopy and then redirected to the
ORL department.

[11. RESULTS

In one year we collected 35 cases of coin
ingestion. Our children are divided into 19 boys
(54,28%) and 16 girls (45,7%).

The average age of the children is 25 months
(extreme 7 months-120 months), with a peakage
frequency observed at 36 months and 5 years (fig. 1).
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Fig. 1. Graphical breakdown representing the workforce by age expressed by age class in months

The average time for taking charge is
19.14 = 0.729 hours; the children are oriented from
different wilayas of central and western Algeria. All the
children had no particular antecedents except two
ashtmatic under treatment.

Ingestion was asymptomatic in 30 cases. It was
followed by a hyper sialorrhea in 01 cases, a swallowing
gene with vomiting in 2 cases and dysphagia in 2 cases.

The clinical examination was unremarkable in all
children.

Front and side cervical radiography visualized
the presence of a foreign body (coin) at the upper part
of the esophagus in 28 children (80%), at the middle
part of the esophagus in 05 cases (14 , 2%) and twice

the foreign body was in the distal esophagus. (Fig. 2)

(@)

(0) ©)

Fig. 2: Location of the coin in different place of the esophagus: (a) upper part of the esophagus, (b) middle
esophagus, (c) location of the part in the stomach

Fig. 3: Different types of coins

The part was extracted on the 1% attemptin
80.6%, on the second attemptin 11.3% and on the third
attempt in 1.6% of the remaining cases. The median
extraction time for the coin was 1 minute, ranging from
35 to 80 seconds, the median duration of sedation was
10 minutes. No complications related to endoscopic
treatment were observed. Or even the anestheticact. All

© 2019 Global Journals

the children were monitored for 02 hours in the recovery
room and redirected to the ENT service. The children
whose EC was viewed at the ASP had benefited from
the control ASPs performed at the ENT service, remotely
from the acute episode and which showed the
progression of the EC along the digestive tract until its
expulsion by natural way.



V. DISCUSSION

The ingestion of coins is a frequent accident in
children, with banal clinical consequences [1] and easily
removed by endoscopy. [2]

The coins represent the foreign body (CE) most
often encountered in children. [3 —4] with a peak
frequency between 6 months and 6 years old [3.5]. In a
series that analyzed 320 esophageal CEs, they were
coins in 83.8%. Ingestion occurred when children played
in the presence of an adult in 85.3% of cases [6]. Almost
all of the ingestion in children under the age of 5 did not
go unnoticed in our study. 76% of our children were
asymptomatic on admission, there was no significant
difference between room size and clinical sign on
admission (p = 0.478).

The passage of CE of less than 2 cm in
diameter is generally easy through the esophagus. On
the other hand, CE of 2 cm in diameter can be more
easily impacted during their progression in the digestive
tract with a risk of obstruction and perforation which is
then increased, which justifies their endoscopic
extraction. Other blocking sites are the pylorus,
duodenum, Treitz angle, Meckel's diverticulum, ileocecal
valve, appendix and recto-sigmoid hinge. The EC
located at the upper third and at the middle third of the
esophagus must be removed as soon as possible,
because they are blocked, either at the cricopharyngeal
ring or at the aortic arch, which are areas at risk of
complications. [1] [6]

In the event of a delayed diagnosis, several
complications can arise such as: esophageal ulcer,
esophageal stenosis [7], esotracheal fistula [8].

The most frequent location (95%) is the cervical
esophagus under the cricopharyngeal muscle [9, 10], it
was observed in 81% in our study, and justifies
instrumental extraction. Several attitudes have been
described in the literature to allow this extraction. This is
the use of the Magill forceps [11-13], the use of the
Foley probe [14, 15]flexible [16] or rigid
esophagoscopy [17]. A review article discussed the
management of coin ingestion (published by Waltzman)
[2] based on a retrospective study and a prospective
randomized trial. With the use of rigid esophagoscopy in
symptomatic patients, On the other hand, children with
localized EC of the lower third can be monitored for 12
to 24 hours in the absence of functional signs, in the
hope of expulsion which may prevent the need for
general anesthesia.

In our current practice, digestive endoscopy
was performed in 100% of the cases. It is a digestive
endoscopy with a rigid tube due to the lack of availability
of the flexible pediatric endoscope. And no
complications secondary to the endoscopic procedure
were noted. Same technical procedure used by J.R.
Benito Navarro et al. [19]. However, it is important to
remember that esophagoscopy, whether flexible or rigid,

is associated with a risk of esophageal perforation
during the procedure evaluated between 5 and 10%.

As for the anesthetic protocol our attitude
depends on the experienced operator or little, so the
extraction procedure was performed without intubation,
under anesthesia sevoflurane, and in 20% of cases
associated with the injection of propofol spontaneous
ventilation. This extraction was 100% successful. In the
Cetinkursun et al [12] series, the extraction was
performed without intubation under sedation inhaled
with sevoflurane. Similarly in the series of Baralcoll [18],
extraction was done in 21 children sedated by propofol
in  spontaneous ventilation and without tracheal
intubation. Janik E et al [13] mentioned the risk of
respiratory complications in the absence of tracheal
intubation. Nevertheless, in our series, strictly respecting
the rules of preoperative fasting, and as elsewhere,
laryngospasm or desaturation have not been recorded
as in the literature Cetinkursun S, et al [12].

The post-exploration suites were favorable, the
children are monitored for 2 hours post-exploration, then
handed over to the parents.

V. CONCLUSION

The ingestion of coins is a frequent accident in
children and the diagnosis is most often evident by a
cervical x-ray. Endoscopic exploration is easy with
halogenated anesthesia and propofol sedation, after
respecting the preoperative youngster. But like any
accidental situation, prevention requires good education
for parents and young children.
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transfer the amount to your bank account.

MEMBER OF ASSOCIATION OF RESEARCH SOCIETY IN MEDICAL (MARSM)

The ' MARSM ' title is accorded to a selected professional after the approval of the
Editor-in-Chief / Editorial Board Members/Dean.

The “MARSM” is a dignified ornament which is accorded to a person’s name viz. Dr. L\
John E. Hall, Ph.D., MARSM or William Walldroff, M.S., MARSM.

MARSM accrediting is an honor. It authenticates your research activities. Afterbecoming MARSM,you
can add 'MARSM' title with your name as you use this recognition as additional suffix to your status.
This will definitely enhance and add more value and repute to your name. You may use it on your
professional Counseling Materials such as CV, Resume, Visiting Card and Name Plate etc.

The following benefitscan be availed by you only for next three years from the date of certification.

MARSM designated members are entitled to avail a 25% discount whilepublishing
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AUXILIARY MEMBERSHIPS

Institutional Fellow of Open Association of Research Society (USA)- OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind ——
peer reviewed paper at their end to the board for the verification and to get ‘fafsssa
recommendation for final stage of acceptance of publication. ;

2 The IBOARS can organize symposium/seminar/conference in their counuy uii veiian v
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions .
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so VA
that proper amendment can take place for the benefit of entire research community.\/@/
We shall provide details of particular standard only on receipt of request from the{']

Board.

The board members can also join us as Individual Fellow with 40% discount on total

fees applicable to Individual Fellow. They will be entitled to avail all the benefits as

declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more
.1, relevant details.
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can also be helpful for the concerned faculty members.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :
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In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
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case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. Z
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PREFERRED AUTHOR GUIDELINES

We accept the manuscript submissions in any standard (generic) format.

We typeset manuscripts using advanced typesetting tools like Adobe In Design, CorelDraw, TeXnicCenter, and TeXStudio.
We usually recommend authors submit their research using any standard format they are comfortable with, and let Global
Journals do the rest.

Alternatively, you can download our basic template from https://globaljournals.org/Template

Authors should submit their complete paper/article, including text illustrations, graphics, conclusions, artwork, and tables.
Authors who are not able to submit manuscript using the form above can email the manuscript department at
submit@globaljournals.org or get in touch with chiefeditor@globaljournals.org if they wish to send the abstract before
submission.

BEFORE AND DURING SUBMISSION

Authors must ensure the information provided during the submission of a paper is authentic. Please go through the
following checklist before submitting:

1. Authors must go through the complete author guideline and understand and agree to Global Journals' ethics and code
of conduct, along with author responsibilities.

2. Authors must accept the privacy policy, terms, and conditions of Global Journals.

Ensure corresponding author’s email address and postal address are accurate and reachable.

4. Manuscript to be submitted must include keywords, an abstract, a paper title, co-author(s') names and details (email
address, name, phone number, and institution), figures and illustrations in vector format including appropriate
captions, tables, including titles and footnotes, a conclusion, results, acknowledgments and references.

5. Authors should submit paper in a ZIP archive if any supplementary files are required along with the paper.

Proper permissions must be acquired for the use of any copyrighted material.

7. Manuscript submitted must not have been submitted or published elsewhere and all authors must be aware of the
submission.

w

o

Declaration of Conflicts of Interest

It is required for authors to declare all financial, institutional, and personal relationships with other individuals and
organizations that could influence (bias) their research.

POLICY ON PLAGIARISM
Plagiarism is not acceptable in Global Journals submissions at all.

Plagiarized content will not be considered for publication. We reserve the right to inform authors’ institutions about
plagiarism detected either before or after publication. If plagiarism is identified, we will follow COPE guidelines:

Authors are solely responsible for all the plagiarism that is found. The author must not fabricate, falsify or plagiarize
existing research data. The following, if copied, will be considered plagiarism:

e  Words (language)

e Ideas

e  Findings

e Writings

e Diagrams

e Graphs

e llustrations

e |Lectures
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e  Printed material

e  Graphic representations
e Computer programs

e  Electronic material

e Any other original work

AUTHORSHIP POLICIES

Global Journals follows the definition of authorship set up by the Open Association of Research Society, USA. According to
its guidelines, authorship criteria must be based on:

1. Substantial contributions to the conception and acquisition of data, analysis, and interpretation of findings.
2. Drafting the paper and revising it critically regarding important academic content.
3. Final approval of the version of the paper to be published.

Changes in Authorship

The corresponding author should mention the name and complete details of all co-authors during submission and in
manuscript. We support addition, rearrangement, manipulation, and deletions in authors list till the early view publication
of the journal. We expect that corresponding author will notify all co-authors of submission. We follow COPE guidelines for
changes in authorship.

Copyright

During submission of the manuscript, the author is confirming an exclusive license agreement with Global Journals which
gives Global Journals the authority to reproduce, reuse, and republish authors' research. We also believe in flexible
copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after
acceptance to choose your copyright policy. You may follow this form for copyright transfers.

Appealing Decisions

Unless specified in the notification, the Editorial Board’s decision on publication of the paper is final and cannot be
appealed before making the major change in the manuscript.

Acknowledgments

Contributors to the research other than authors credited should be mentioned in Acknowledgments. The source of funding
for the research can be included. Suppliers of resources may be mentioned along with their addresses.

Declaration of funding sources

Global Journals is in partnership with various universities, laboratories, and other institutions worldwide in the research
domain. Authors are requested to disclose their source of funding during every stage of their research, such as making
analysis, performing laboratory operations, computing data, and using institutional resources, from writing an article to its
submission. This will also help authors to get reimbursements by requesting an open access publication letter from Global
Journals and submitting to the respective funding source.

PREPARING YOUR MANUSCRIPT

Authors can submit papers and articles in an acceptable file format: MS Word (doc, docx), LaTeX (.tex, .zip or .rar including
all of your files), Adobe PDF (.pdf), rich text format (.rtf), simple text document (.txt), Open Document Text (.odt), and
Apple Pages (.pages). Our professional layout editors will format the entire paper according to our official guidelines. This is
one of the highlights of publishing with Global Journals—authors should not be concerned about the formatting of their
paper. Global Journals accepts articles and manuscripts in every major language, be it Spanish, Chinese, Japanese,
Portuguese, Russian, French, German, Dutch, Italian, Greek, or any other national language, but the title, subtitle, and
abstract should be in English. This will facilitate indexing and the pre-peer review process.

The following is the official style and template developed for publication of a research paper. Authors are not required to
follow this style during the submission of the paper. It is just for reference purposes.
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Manuscript Style Instruction (Optional)

e  Microsoft Word Document Setting Instructions.

e  Font type of all text should be Swis721 Lt BT.

e Pagesize: 8.27" x 11", left margin: 0.65, right margin: 0.65, bottom margin: 0.75.

e  Paper title should be in one column of font size 24.

e Author name in font size of 11 in one column.

e  Abstract: font size 9 with the word “Abstract” in bold italics.

e Main text: font size 10 with two justified columns.

e Two columns with equal column width of 3.38 and spacing of 0.2.

e  First character must be three lines drop-capped.

e The paragraph before spacing of 1 pt and after of 0 pt.

e Line spacing of 1 pt.

e Large images must be in one column.

e The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
e The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words.
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) Atitle which should be relevant to the theme of the paper.

b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.

c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.

d) Anintroduction, giving fundamental background objectives.

e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit

repetition, sources of information must be given, and numerical methods must be specified by reference.
f)  Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i)  Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also
be summarized.

j)  There should be brief acknowledgments.

k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow
instructions. They will also be published with much fewer delays than those that require much technical and editorial
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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FORMAT STRUCTURE

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to
published guidelines.

All manuscripts submitted to Global Journals should include:
Title

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details
The full postal address of any related author(s) must be specified.
Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

TIPS FOR WRITING A GOOD QUALITY MEDICAL RESEARCH PAPER

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of medical research then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
guotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e  Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
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Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e  Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e Align the primary line of each section.

e Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

O O O

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

o Explain the value (significance) of the study.

o Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

o Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

o Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

Report the method and not the particulars of each process that engaged the same methodology.

Describe the method entirely.

To be succinct, present methods under headings dedicated to specific dealings or groups of measures.
Simplify—detail how procedures were completed, not how they were performed on a particular day.

If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.

O O O O O

Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

o Resources and methods are not a set of information.
o  Skip all descriptive information and surroundings—save it for the argument.
o Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:
o Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.
o Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.
o Present a background, such as by describing the question that was addressed by creation of an exacting study.
o Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if

appropriate.
o Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

What to stay away from:

o Do not discuss or infer your outcome, report surrounding information, or try to explain anything.
o Do notinclude raw data or intermediate calculations in a research manuscript.
o Do not present similar data more than once.
o A manuscript should complement any figures or tables, not duplicate information.
o Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

o You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

o Give details of all of your remarks as much as possible, focusing on mechanisms.

o Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

o One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

o Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS

decision of Paper. This report will be the property of Global Journals.

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XIX

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form
Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information
Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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