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Cliniques Universitaires de Kinshasa
Abstract- Objective: To describe the ultrasonographic profile of nephroblastoma diagnosed at the
university clinics of Kinshasa.
Materials and methods: This is a descriptive study; it concerns 45 patients with Wilms' tumor
diagnosed by ultrasonography at the university clinics of Kinshasa from 2016 to 2021, i.e. an
overall period of six years. Two ultrasound scanners branded Phillips u-22 and Mindray DC-30
were used.
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Ultra Sonographic Profile of Nephroblastoma at
the University Clinics of Kinshasa
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Abstract- Objective: To describe the ultrasonographic profile of
nephroblastoma diagnosed at the university clinics of
Kinshasa.

Materials and methods: This is a descriptive study; it concerns
45 patients with Wilms' tumor diagnosed by ulirasonography at
the university clinics of Kinshasa from 2016 to 2021, i.e. an
overall period of six years. Two ulirasound scanners branded
Phillips u-22 and Mindray DC-30 were used.

Results: We found a male predominance with a sex ratio of
2:1. The median age of the patients was 3 years with extiremes
ranging from 2 months to 10 years. The clinic was dominated
by the palpation of an abdominal mass in 71.1% of cases. The
majority of tumors were solid and heterogeneous in 55.2%.
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The left renal location was predominant in 51.2% of cases.
Ultrasonography was the imaging modality used for diagnosis
and follow-up after chemotherapy and surgery. Stages | and Il
were predominant in 78.6% of cases, mixed type
nephroblastoma represented 55.1% of cases and intermediate
risk tumors 85.7% of cases.

Conclusion: The ultrasonographic profile of nephroblastoma at
CUK was more revealed by an abdominal mass [71.1%],
found in patients aged 2 to 240 months with a male
predominance. The most predominant sonographic
appearance was that of a solid, heterogeneous tumor [55.2%]
and the left renal localization was the most prevalent [51.2%)].
Stages | and Il were predominant [78.6%] of cases. Mixed
type nephroblastoma represented 55.1% of cases and
intermediate risk tumors 85.7% of cases. These findings
corroborate mostly the data of the literature.

Keywords: nephroblastoma, ultrasonography, pediatrics
and histopathology.

L. [NTRODUCTION

ephroblastoma, or Wilms' tumor, is a renal tumor
N occurring predominantly in children. It accounts

for more than 90% of malignant renal tumors in
children and mainly affects children under 5 years of
age [1-3]. Nephroblastoma is very different from adult
kidney cancer, as it is an embryonic tumor, developing
from the metanephros, whose differentiation and
proliferation give rise to the kidney [3]. In most Western
populations, nephroblastoma accounts for up to 6% of
all cancers diagnosed in children. In black populations
in North America and Africa, the proportion is about 10%
[4]. It is rarely found in adults [5, 6]. In sub-Saharan
Africa, nephroblastoma is among the five diseases that
account for 70% of childhood cancers [7]. Although
Wilms' tumor is often curable in developed countries,
affected children in middle-income countries experience
poor outcomes. ABDALLAH FK et al in 2001 in an
analysis of survival of nephroblastoma in Kenyan
patients reported a two-year event-free survival (EFS) of
34.7% 8 which contrasts with the survival rate of over
90% at 5 years in developed countries. However, thanks
to the Franco-African Pediatric Oncology Group

© 2023 Global Journals
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(FAOPG), a protocol adapted to the African context
where patients are seen late with large abdominal
masses has significantly improved the prognosis in
French-speaking Africa [7, 9]. Ultrasonography, plays a
key role in the management of Wilms' tumor, as the
decision to initiate preoperative chemotherapy is made
without pathological evidence, according to the 2001
International Society of Pediatric Oncology (ISOP)
protocol [2, 10]. Nephroblastoma represents the third
most common pediatric cancer (15%) after non-
Hodgkin's malignant lymphoma and retinoblastoma
according to the study carried out by ABDOUL KD et al
in the Bamako pediatric oncology unit [9] in Mali. In the
Democratic Republic of Congo (DRC), studies by
MPUTU [11], LUNTALA [12], KONGOLO [13], PALANGI
[14] and KAZADI [15] in the eighties and nineties had
demonstrated that this serious pathology was frequent
in our setting and posed a real problem of early
diagnosis. A literature review of cases in the pediatric
hemato-oncology unit of the CUK had reported between

2000 and 2018 a rate of 13% of cases of
nephroblastoma, placing it in 4th position after
retinoblastoma, lymphomas and leukemias [16].

Although some studies evaluating the frequency of
nephroblastoma on the basis of conventional radiology
data have already been carried out [10], no study to
date has evaluated the contribution of ultrasonography
in the management of nephroblastoma in the hospital
setting of Kinshasa; hence the interest of the present
study, whose mission is to describe the
ultrasonographic profile of nephroblastoma in the
university clinics of Kinshasa.

II.  MATERIALS AND METHODS

Type and period of the study: This was a descriptive
documentary  study of nephroblastoma cases
diagnosed in the medical imaging department of the
CUK during a period of six years from January 2016 to
January 2021. Study population: this study included 45
patients, aged from 1.5 months to 10 years with a
median age of 3.0 with extremes (2.0-4.0) years. Thirty
patients were male and 15 females. Inclusion criteria:
Any patient referred for suspicion of an abdominal mass
with a lumbar contact; any patient who had undergone a
renal Doppler ultrasound scan; and any patient with a
complete medical record. Non-inclusion criteria: The
following patients were not included in this study:
patients who did not perform a renal Doppler
ulrasound,  patients who did not  perform
histopathological analysis after surgery, and patients
with incomplete medical records. In relation to the
parameters of interest and operational definitions we
noted: a) Socio-demographic parameters: including age
and sex of the patients; b) Clinical parameters: including
sensation of an abdominal mass with lumbar contact on
palpation, hematuria, abdominal pain, altered general

© 2023 Global Journals

condition, digestive disorder and notion of abdominal
trauma; c) Biological parameters: hemoglobin, urea and
creatinine; d) Ultrasonographic parameters: b.1 ) tumor
location: right unilateral, left unilateral or bilateral; b.2 )
the renal take-off point: (upper pole, lower pole, medio
renal, toto renal); b.3) the tumor volume, obtained by
automatic multiplication of the height (h) times width (1)
times thickness (e) with a conversion factor of 0.523 (h x
I x e x 0.523); the product is expressed in cm3 or ml;
b.4) the echostructure: which can be used to determine
the size of the tumor; b.5) the size of the tumor: (hxIxe
x 0.523)) the echostructure: which can be solid, mixed
(solid-cystic) and or cystic; b.5) the necrotic-cystic
zones: defined by the presence of empty patches of
echoes within the tumor mass, b.5) the presence or
absence of the tumor capsule: defined by a thin layer
separating the b.6) Tumor echogenicity: defined by the
brightness or not of the tumor in relation to the
surrounding  structures, which may be hypoechoic,
hyperechoic or isoechoic; b.7) Spur sign: defined by the
extension of the healthy renal parenchyma progressively
connecting to the renal mass (fig.11 ), b.8) Contours:
defined by the limits of the tumor and can be regular or
irregular; b.9) Tumor rupture: defined by the presence of
a perirenal or peri-tumoral  collection, b.10)
Calcifications: defined by the presence of intra-tumoral
hyperechoic images with or without posterior shadow
cone, b.11) displacement of the pyelocal cavities and/or
vessels: defined by the displacement of intra-abdominal
organs adjacent to the tumor, b.12) compensatory
hypertrophy of the contralateral kidney: defined by an
increase in size of the breast kidney, b.13) tumor
vascularization (fig.12), b.14 ) loco-regional tumor
extension: defined by the invasion of loco-regional
structures by the tumor; the latter may be: the renal vein
and or the inferior vena cava by a thrombosis (fig.12),
the transmedian extension; defined by the overtaking of
the median line by the tumor, the latter defined by the
linea alba, the intraperitoneal effusion by an attack on
peritoneal, the satellite nodule on the homolateral or
contralateral kidney, adenomegaly (fig.13), and finally
hepatic nodules. e) The anatomopathological
parameters sought were: e.1) the histological type of the
tumour: (mixed, stromal, epithelial and blastematous),
e.2) risk and stage according to the 2001 SIOP
classification, and e.3) grouping of four stages into two
main groups: stages | and Il: considered as tumors with
complete resection and stages Il and IV considered as
tumors with incomplete resection according to the
ultrasonographic characteristics. As for data processing
and statistical analysis, it should be noted that the data
were collected on a collection form encoded using Excel
2013 software. After verification and cleaning of the
database, they were exported to SPSS for Windows
version 24 for analysis. Categorical variables were
presented as absolute and relative frequencies (%),
quantitative variables were summarized by measures of



central tendency and dispersion. The mean and its
standard deviation were reported for data with a
Gaussian distribution; however, those that did not follow
the Gaussian distribution were summarized as median
and interquartile range (IQR). Pearson's chi-square or
Fischer's exact test was used to compare proportions;
Student's t-test compared means; and Mann Whitney U-
test compared medians. For all tests used, the p value <
0.05 was the threshold of statistical significance.

III.  RESULTS

In relation to sociodemographic parameters; the
median age in the present study was three years with
the extremes ranging from two months to ten years
[Figure 1]. The majority of patients were between two
and four years of age (44.4%) [Figure 1]. The majority of
patients were male (66.7%) with a sex ratio of 2:1
[Figure 2]. Median urea and creatinine values were 20.8
(13.4-27.1) mg/dl for urea and 0.60 (0.45-0.70) mg/d| for
creatinine. The overall mean hemoglobin value was
8.5+1.9 g/dl [Table 1]. Ultrasonography, was used in
forty-five patients, or 100.0%. We noted twenty-two
tumors in the left kidney, or 48.88%, nineteen tumors in
the right kidney, or 42.22%, and bilateral localization in
two patients, or 4.44% [table 2]. The majority of tumors
presented a solid, heterogeneous echostructure in
twenty-four patients, i.e. 53.33%; solid tumors with
necrotic-cystic patches were present in nineteen
patients, i.e. 42.22% [Table 2]. In relation to flight points:
nineteen tumors were upper polar or 42.22%, eleven
lower polar tumors or 24.44%, one mid-polar tumor or
2.22% and twelve total renal tumors or 26.66% [Table 2].
The median value of tumor volume was 985 (665-1196)
ml with the extremes ranging from 100 ml to 6127ml.
Spur sign was found in twelve patients or 26.66%. The
tumor contours were irregular in thirty patients or 66.66%
and regular in thirteen patients or 28.88% % [Table 2].
The tumor capsule was intact in eighteen patients, or
17.77%, while tumor rupture was found in three patients,
or 6.66% [Table 2]. The pyelocalic cavities were
repressed in four patients, or 8.88% [Table 2]. In relation
to tumor echogenicity, there were twenty-three
hypoechoic tumors, or 51.11% [Table 2]. In boys, twelve
patients or 42.9% had hypoechoic tumors, whereas in
girls eleven patients or 73.33% had hypoechoic tumors
[Table 1-2]. Hyperechoic tumors were found in twelve
patients, i.e. 26.66%; in boys nine patients, i.e. 32.1%
and in girls three patients, i.e. 20% and iso echogenic
tumors in eight patients of which seven boys and one
girl. We found intra-tumor calcifications in nine patients,
or 20% [Table 2]. Compensatory hypertrophy of the
contralateral kidney was found in four patients, i.e.,
8.88%, and tumor vascularization was well objectified in
seventeen patients, i.e., 37.77% [Table 2]. The inventory
of the parameters of locoregional tumor extension on
ultrasonography reveals the following; reflow without

invasion of neighboring structures was found in
seventeen patients, i.e., 37.77%; adenomegaly was
found in thirteen patients, i.e., 28.88% [Table 2]. Venous
thrombus was found in twelve patients, i.e. 26.66%, in
five patients, i.e. 11.11%, the thrombus was located
within the renal vein and in seven patients, i.e. 15.55%,
the thrombus was located within the inferior vena cava
[Table 2]. In seven patients (15.55%), we found a
transmedian extension [Table 2]. Peritoneal fluid
effusion was found in five patients (11.11%) and liver
metastases in three patients (6.66%). The whole group
had a median tumor volume of 560.6 (313.9- 843.4) ml
[Table 2]. On the anatomopathological level twenty-nine
patients, or 64.4% had benefited from a
histopathological examination after enlarged total
uretero-nephrectomy, among which we note seventeen
boys or 58.62% and twelve girls or 26.66% [table 5].
According to the histological types, sixteen patients, i.e.
55.17%, presented the mixed type; the stromal and
regressive types were found in 3 patients, i.e. 10.34%
each; the blastomatous and epithelial types were found
in 2 patients each, i.e. 6.89% [Table 5]. We also found
one case of  partially differentiated  cystic
nephroblastoma (3.44%) [Table 5]. According to the
tumor stage, stages | and Il were in the majority,
representing 39.3% each; while stage Il represented
17.9% and stage IV 3.6% [Figure 3]. We noted 85.7% of
tumors of intermediate risk against 7.1% of low and
high-risk tumors in the same proportions [Figure 4].

IV.  DISCUSSION

In our series, the median age in the study
population was 36 months with the extremes ranging
from 2 months to 120 months. The majority of patients
were between 2 and 4 years of age, representing 44.4%
of cases. Diakité F et al [17] and Atanda AT et al [18]
respectively in Guinea (2012) and Nigeria (2015) had
found a mean age of about 5 years. Age extremes
ranging from 13 to 130 months in the study of Diakité et
al [17]. This difference could be explained by the
improved management with the support of GFAOP.
Molua, in his final thesis, found extremes of age from 12
to 60 months [1]. This statement is consistent with our
observation and those of several authors [2,9,10,19]. In
the present study, the male sex was the most affected
with a sex ratio of 2/1. Kanté A. et al [20] had noted a
slight female predominance. Our observation is similar
to those of Atanda AT et al [18] and Diakité F. et al [17];
however, no statistically significant association has been
demonstrated. In our series, the clinical signs were
dominated by the discovery of abdominal distension
(71.1%), followed by general signs (44.4%), abdominal
mass with lumbar contact (35.6%), abdominal pain
(31.1%), hematuria (24.4%), constipation (2.2%) and
trauma (2.2%). These results are consistent with those of
Bouzhir AM et al [21]. according to data from the
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National Cancer Institute in the USA [21]: asymptomatic
abdominal distension: is the most frequent clinical
presentation found in children during bathing or
dressing. Abdominal pain is seen in 40% of cases;
macroscopic hematuria in 18%, microscopic hematuria
in 24% and hypertension present in almost 25% of
patients at the time of discovery of nephroblastoma. The
latter is secondary to activation of the renin-angiotensin-
aldosterone system. Symptoms of alteration of the
general state, namely: anorexia, weight loss and fever
may occur in less than 10% of cases. Other
manifestations related to complications may also be
indicative of nephroblastoma, including vascular
obstruction, distant metastases that may be pulmonary
or hepatic, pulmonary embolism, collateral venous
circulation, and varicocele due to obstruction of the
inferior vena cava. Renal function studied by urea and
plasma creatinine was normal in our study. This could
be explained by the unilaterality of the renal involvement.
Indeed, in case of unilateral damage, we think that the
remaining healthy renal parenchyma could contribute to
the preservation of the function. These data agree with
those of Molua [1] and those of the literature. Our study
did not find any association with congenital
malformations or genetic predisposition syndromes to
nephroblastoma. This could be explained by the
absence of genetic testing in patients with
nephroblastoma in our series. In our series, abdomino-
pelvic Doppler ultrasound was performed in 100.0% of
patients. It found a right renal location in 19 patients
(42.22%), a left renal location in 22 patients (48.88%),
i.e. a unilateral involvement of 91.10%, and a bilateral
involvement in four patients, i.e. 8.89%. Bouzhir MA et al
[21] note that abdominal ultrasound performed in all
patients (100% of cases) showed a slight predominance
of right renal tumors, i.e. 50% and left renal tumors
46.7% of cases; while bilateral involvement 3.3% of
cases. Our observations are similar to those of Diakité F.
et al [17]. In our study, the majority of tumors had a solid
and heterogeneous echostructure in 55.8% of patients.
In some previous studies (LAIGLE V. et al in Nantes in
2011), tumor heterogeneity on ultrasonography
represented a discriminating feature, nephroblastoma
being more heterogeneous than other renal tumors;
however, this feature remains at the limit of significance
(p=0.05) and this was not confimed on
ultrasonography. In relation to the flight point in the
present series, 19 cases (44.2%) were superior polar, 11
cases (25.6%) inferior polar, i.e. a frequency of 69.8% of
polar development, 1 case (2.3%) medial-renal and 12
cases (27.9%) occupied the entire renal parenchyma.
According to the literature, nephroblastoma usually
develops at one renal pole but can also be multifocal,
disorganizing and displacing normal anatomical
elements of the kidney [23,24]. In the present study, the
spur sign accounted for 27.9% (12cases). Zrig A. et al
[25] in Tunisia in 2014 had found the spur sign in 45
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patients out of 113 observations or 39.8%. This low rate
can be attributed to the large tumor volume at tumor
discovery in our series. In most cases, the mass is well
limited [23]. In our series, we found masses with
irregular contours in 69.8%. This high rate of irregularity
of the contours could be justified by the initial ultrasound
performed at an advanced stage of the tumor. The mass
may appear encapsulated [23], in our series we found
41.9% (18 cases) of encapsulated tumor and this could
be related to the local stage of the mass (stage | and |l
and lll) which is determined after nephrectomy and
histopathological analysis. Most of the tumors were
hypoechoic in 53.5% (23 cases), hyperechoic tumors in
27.9% (12 cases) and iso echogenic in 18.6% (8 cases);
hypoechoic masses were more noticed in girls, hyper
and iso echogenic more noticed in boys with a
significant statistical analysis (p=0.037) However, this
data is subject to the small sample size of our study,
thus opening up a boulevard for future research that
may confirm or refute this hypothesis. Calcifications are
possible in renal tumors but not very frequent. They are
associated with the corbelling sign, invasion of the
medullary canal and forward displacement of the aorta;
thus posing a problem of differential diagnosis with
neuroblastoma [2]. In our series, we found nine lesions
with calcifications (20.9%), thus arguing in favor of an
advanced stage tumor (lll or IV); with possibility of
incomplete resection at surgery and significant statistical
analysis (p=0.001). In relation to locoregional extension:
venous thrombosis is classically described as a sign
pointing to a nephroblastoma. In our series, we found 12
patients with venous thrombosis, i.e. 26.66%; among
them, 5 patients, i.e. 41.66%, had benefited from a
histopathological analysis after nephrectomy, the
diagnosis of nephroblastoma was confirmed. LAIGLE et
al [2] found 4 cases of nephroblastoma, two of tumors
were non-nephroblastoma, 6 cases (10%) out of 60 and
the 2 cases were false negative on ultrasound and
thrombosis present on CT. The high rate of venous
thrombosis in this study could be justified by the late
discovery of the tumor on the one hand and by the
ability of the radiologist to look for it before any case of
nephroblastoma on the other. According to the literature
[2], it is known that large nodes can be found in reaction
to the tumor, without tumor invasion. Their presence
may be responsible for false positive lymph node
metastases. During the operation, the surgeon has no
intraoperative morphological criteria to differentiate
metastatic adenopathy from reactionary adenopathy.
Only histological data can be used to determine this
difference, which is why the SIOP recommends
systematic lymph node biopsies. However, their
absence could be reassuring as to the lymph node
status. In our series, we found thirteen patients (28.88%)
with adenomegaly of which ten patients had undergone
nephrectomy and histopathological analysis which
showed six patients with completely resected tumors



(i.e. stage | and Il) and four patients with incompletely
resected tumors (i.e. stage lll and IV) and the difference
was statistically insignificant (p=0.609), justifying that
any adenomegaly would not mean tumor invasion. In
our series, we found patients with metastasis in 17.7%
or eight patients. Metastases were localized only to the
lungs in five patients and to the liver in two patients. The
simultaneous localization of the liver and lung in one
patient, i.e. a hepatic localization in 37.5% of the
metastatic patients, this high rate of liver metastases
could be justified by the late discovery of the tumor. In
the literature, liver metastases are much rarer [10].
KADRI N. et al in Morocco in 2021 [37], found three
patients with liver metastases out of thirteen metastatic
patients, i.e. a proportion of 23%. These three cases had
simultaneous metastases in the lung. MOULOT MO et al
[19] in Ivory Coast 2018 had found metastatic cases in
18.6% (n = 10). Chest X-ray was performed in all
patients i.e. 100% to look for lung metastasis. In this
study 64.4% (n=29) of patients had undergone
histological analysis after extended nephrectomy. All
patients had benefited from histology in the studies
conducted by LAIGLE V and MOLUA [1,2]. This low rate
of histology in our series could be explained by the lack
of financial means for some parents, the absence of
surgery for some patients, the non-availability of the
histological report in the patient's file and death before a
possible nephrectomy. However, this cohort remains
representative with figures usually described, with a
clear predominance of nephroblastoma, representing
93.1% (27 cases) in this series, the figures in the
literature range from 87 to 93% [1,2,10,23]. In our study,
a large majority of patients presented with intermediate
risk tumors at 85.7%, whereas FOFANA N.S et al [22]
found 62.5% of high-risk tumors. This difference could
be explained by the fact that in the latter study only
metastatic nephroblastoma’s are concerned. Our study
is similar to that of BOUZHIR M. A et al [21] and KADRI
N. et al [26] who noted a predominance of tumors of
intermediate risk respectively of 83.3% and 45%.
Concerning the ultrasonographic characteristics of the
renal tumors according to the clinico-pathological stage;
the right location, the regular tumor contours and the
spur sign were more associated with tumors with
complete resection, whereas the left location, the

iregular contours as well as the intra-tumoral
calcifications were associated with tumors with
incomplete resection with  statistically  significant

analyses for laterality (p=0.021), contours (p=0.014),
calcifications (p=0.001). The spur sign did not show a
statistically significant analysis (p=0.132) but there were
eight cases or 50% of completely resected tumors
versus 2 cases or 20% of incompletely resected tumors.
Elements such as reflow without invasion of neighboring
structures and pleural effusion pleaded in favour of an
incompletely resected tumour but were not statistically
significant (p=0.092 and p=0.142). However, these

results are taken with reservation, and we hope to carry
out a study with a larger sample to confirm or refute
these data. Regarding the limitations of this study, it
should be noted that its retrospective nature, the lack of
systematic histopathological analysis in all patients, the
low rate of CT scan and the lack of nephrectomy in
some patients were the main limitations of this study. As
strengths: the present series, is a first study performed
in our setting and having used cross-sectional imaging
(US and CT).

V. CONCLUSION

This study, which aimed to establish the
ultrasonographic profile of nephroblastoma at the
university clinics of Kinshasa, allowed us to make the
following observations: children under 5 years of age,
predominantly male, with a median age of three years,
were referred for abdominal bloating, moderate anemia
with disturbance of renal function; in whom abdominal
palpation revealed an abdominal mass with positive
lumbar contact. The ultrasonography performed in all
patients with good histopathological correlation showed
the following characteristics a predominance of the left
renal localization, of a solid, hypoechoic, heterogeneous
tumor, with a median tumor volume of 560.6 (313.9-
843.4) ml, dotted with necrotic-cystic patches, with as
the most frequent upper polar take-off point, a less
frequent spur sign, tumor contours frequently irregular in
more than half of the patients, less frequent capsular
rupture, less frequent compensatory hypertrophy of the
contralateral ~ kidney, less frequent intra-tumor
vascularization, frequent repression of neighboring
organs; Thrombotic impregnation was found in a
quarter of patients; peritoneal fluid  effusion,
adenomegaly and liver metastases were less frequent.
On the anatomopathological level, the mixed type was
the most frequently encountered, followed by the
stromal and regressive types; stages | and lll were in the
majority and nearly 90% of patients represented the
intermediate risk. In view of the above, ultrasonography
represents the imaging means adapted to the socio-
economic conditions of our population for the initial
diagnosis, the assessment of locoregional and distant
extension without forgetting the follow-up of the children
having benefited from chemotherapy and surgery.

VI. PROTECTION OF HUMAN AND ANIMAL
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Table 1: Distribution of patients according to clinical and biological parameters

Whole group Male Female

Parameters n—45 n=30 n=15 P
Abdominal distension 32(71,1) 22(783,3) 10(66,7) 0,447
Palpated abdominal mass 16(35,6) 11(36,7) 5(33,3) 0,548
Hematuria 11(24,4) 6(20,0) 5(33,3) 0,266
Abdominal pain 14(31,1) 9(30,0) 5(33,3) 0,539
General signs 20(44,4) 14(46,7) 6(40,0) 0,460

Digestive disorder 1(2,2) 0(0,0) 1(6,7) -

Notion of trauma 1(2,2) 1(3,3) 0(0,0) -
Urea (mg/dl) 20,8(13,4-27,1) 20,5(11,9-29,3) 21,0(10,2-28,0) 0,664
Créatinine(mg/dl) 0,60(0,45-0,70) 0,59(0,40-0,70) 0,60(0,40-0,70) 0,311
Hb(g/dl) 8,5=1,9 8,8=1,9 89+2,0 0,879

Table 2: Ultrasonographic characteristics according to clinicopathological stages and tumor extension according to

stage
Variables Total resection tumor Incompl;alj(rarllyg:esected =
n=16 n=10
o Clinical-pathological stages
Tumor location 0,021
Right kidney 11(68,8) 2(20,0)
Left kidney 5(31,3) 8(80,0)
Echostructure 0,412
Solid 10(62,5) 5(50,0)
Mixed 6(37.,5) 5(50,0)
Flight point 0,503
Superior pole 9(56,3) 4(40,0)
Lower pole 5(31,3) 3(30,0)
kidney toto 2(12,5) 3(20,0)
Spur sign 8(50,0) 2(20,0) 0,132
Contours 0,014
Irregular 7(43,8) 7(70,0)
Regular 9(56,3) 3(30,0)
Presence of the tumor capsule 8(50,0) 5(50,0) 0,656
Tumor rupture 0(0,0) 1(10,0)
(suspicion)
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PC cavitydischarge
Echogenicity
Hypoechogenic
Hyperechogenic
Isoechogenic
Necrosis
Hemorrhage
Calcifications

Hypertrophy
compensatory

Vascularization

o Tumor extension according
to stage
Transmedian extension

Repression without invasion
Intraperitoneal effusion
Satellitenodule

Presence of thrombus
Renalvein

inferior vena cava

Proximal segment
Presence of adenomegaly

Hepaticmetastasis

0(0,0)

11(68,8)
2(12,5)
3(18,8)
9(56,3)
2(12,5)

1(6.9)
1(6,3)

6(37.,5)

2(12,5)
6(37.5)
1(6,3)
0(0,0)
4(25,0)
2(12,5)
2(12,5)
0(0,0)
6(37.5)
0(0,0)

1(10,0)

7(70,0)
3(30,0)
0(0,0)
6(60,0)
0(0,0)
7(70,0)
2(20,0)

3(30,0)

3(30,0)
7(70,0)
3(30,0)
1(10,0)
1(10,0)
1(10,0)
1(10,0)
1(10,0)
4(40,0)
2(20,0)

0,266

0,588

0,001
0,323

0,517

0,274
0,092
0,142

0,343
0,677

0,677

0,609

Table 3: Distribution of patients according to parameters of locoregional tumor extension on ultrasonography

Variables Actual number Percentage
0 Histological type of tumors
Mixed type nephroblastoma 16 552
Nephroblastoma, stromal type 3 10,3
Nephroblastoma, régressive type 3 10,3
Nephroblastoma blastematous type 2 -
Nephroblastoma epithelial type 2 -
Inflammatory mass 1 -
Partially cystic differentiated nephroblastoma 1 -
Mesoblasticnephroma 1 -
Total 29 100,0
o Tumor risk
Intermediate Risk 85,8
High risk 71
Low risk 71
Total 100
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ULTRA SONOGRAPHIC PROFILE OF NEPHROBLASTOMA AT THE UNIVERSITY CLINICS OF KINSHASA
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Figure 1: Distribution of children according to age.

Male - Female

Figure 2: Distribution of children by age.
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ULTRA SONOGRAPHIC PROFILE OF NEPHROBLASTOMA AT THE UNIVERSITY CLINICS OF KINSHASA
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Figure 3: Distribution according to tumor stage.
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Figure 4. Distribution by tumor risk.
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Figure 5: Abdominopelvic ultrasound control after 6 courses of chemotherapy in the same 3 year old patient with a ruptured left
renal nephroblastoma; Images A, F, G, and H: show regression of the solid, endo and exo renal, left nephroblastoma mass
treated with 6 courses of chemotherapy (current volume 430 ml vs) Images: B, C, and: show persistence of thrombotic
permeation pan vena cava and ipsilateral renal. Image E: shows a volumetric regression of the intra-lesional hematic collection, at
the tumor rupture estimated at 34.49 ml VS, Image |: represents the right kidney in B mode which is of normal echostructure.
Source : Dr. Frederick Tshibasu Tshienda database.
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Figure 6: 9-year-old sickle cell patient, referred for abdominal bloating with significant collateral venous circulation, in whom we
noted: Image A: mass, Image B: healthy renal stump, inferior polar; Image C: left transmedian extension, Image D: thrombosis of
the vena cava segments: supra, retro and sub hepatic, sparing a part of the supra hepatic vena cava segment over 30 mm.
Image: Ascites of great abundance, Image F: normal left kidney, Image G: splenic microcalcifications, Image H: celiac
adenopathy, Image |: sub pleural pulmonary nodules with the biggest measuring 3.88x3.81 mm, Image j: left pleurisy of great
abundance.Source: Dr. Frederick Tshibasu Tshienda database.
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Figure 7: 7-year-old patient with normal renal Doppler ultrasound examination: Images A and B: normal morphology
of the right kidney in B-mode; Image C: normal vascularization of the right kidney in color Doppler mode.

Images C and D: represent a normal morphology of the left kidney in B mode. Image F: represents normal
vascularization of the left kidney in color Doppler mode. Source : Dr. Frederick Tshibasu Tshienda database.
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Figure 8: Patient aged 6 years, referred for abdominal bloating, in whom we noted: Image A: illustrates a right endo and exo renal
solid mass, in B mode, heterogeneous, interspersed with hypo, iso and hyperechoic areas.

Images B and C: illustrate an echogenic thrombotic impregnation of the inferior vena cava. Images D-E-F: in B mode, illustrate
pan-hepatic nodular lesions related to liver metastases Image G: in B mode illustrates hypoechoic coelio-mesenteric
adenopathies. Images H-I: illustrates sub pleural lung parenchymal nodules in relation to lung metastases. Image J: in B mode,
illustrating an echogenic pulmonary effusion, related to a hemothorax
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Axillary Nodal Metastases - Prediction by
Ultrasound and Digital Mammogram Features of
Primary Breast Malignancy

Dr. Sana Shaikh ¢, Dr. Kashaf Anwar Arain ° & Aiman Rahim*

Abstract- Objective: We have evaluated the value of using the
ultrasound and mammographic features of primary breast
malignancy to predict axillary lymph node metastasis in
patients with known biopsy proven breast cancer. We also
determined the impact of demographic factors and various
histopathological features of breast cancer on axillary lymph
nodes metastasis.

Methods: This descriptive retrospective study was an
institutional review board-approved study with a waiver of
informed consent. Imaging features from 354 patients with
digital mammogram and preliminary sonography and
histopathological features of invasive breast carcinomas,
between March 2021 and August 2022were compared with
axillary lymph node status for the presence of metastases. We
did univariate and multivariate logistic regression analysis for
this purpose.

Results: We studied that predictive factors of axillary lymph
nodes metastases were size, shape, margins and posterior
features of malignant masses of breast. Skin involvement is
also a risk factor for metastatic lymphadenopathy. Some
histopathological features i.e. grade of invasive tumor and
lymphovascular invasion status also positively correlates with
the presence of malignant axillary lymph nodes.

Conclusions: The prognosis of patients with invasive breast
carcinomas can be predicted by numerous factors in which
identification of metastasis in axillary lymph nodes has
important role. There is always a need for minimally invasive
examination method with less morbidity and less physical
damage. Predictors of axillary lymph node metastasis by
imaging characteristics of primary breast masses and its
associated features provide insightful results and can become
standard of care for assessment of axillary status.

Keywords: breast cancer, axillary Ilymph nodes,
metastases, axillary lymph nodes metastases.

Corresponding Author «: Radiology department. Sindh Institute of
Urology and Transplantation. Karachi. Pakistan.

e-mail: docsanashaikh@gmail.com

Author o: Radiology department. Sindh Institute of Urology and
Transplantation. Karachi. Pakistan. e-mail: kashaf.anwar81@gmail.com
Author p: 2™ year student. Dow medical college. Dow University of
Health and Sciences. e-mail: aimanrahim@2001@gmail.com

I. [NTRODUCTION

reast cancer is a diverse family of disease. It
39ive3 rise to major threat to social economyand
women’s health and has called attention from
researchers for many years [1, 2]. Pakistan has the
highest incidence rate in Asia, with approximately one in
every nine women suffering from breast cancer [3]. Early
and timely detection of breast cancer can bring down
morbidity and mortality related with this disease
process[4]. The prognosis of patients with invasive
breast carcinomas can be predicted by numerous
factors in which identification of metastasis in axillary
lymph nodes is pivotal. It is also essential for developing
appropriate treatment regimes. Axillary lymph nodes
metastasis is also the key predictor of overall survival
and recurrence. While the 5-year survival rate for
patients with disease localized to the breast is 98.8%,
these numbers drops to 85.8% for patients with axillary
lymph nodes metastases (AXLN). Staging the axilla for
the presence of axillary lymph node (LN) metastasis, the
number and location of positive LNs is of prime
importance, as it determines the pathologic stage of
breast cancer[5-7].
Although the invasive, standard of care, surgical
means of staging axilla via sentinel lymph node biopsy
(SLNB) or axillary lymph node dissection (ALND) are

critical in customizing the treatment with adjuvant
chemotherapy  or radiotherapy, morbidity and
complications  associated  with  these  surgical

procedures are exigent and require an alternate less
invasive system of practice.Hence, imaging of breast
and axilla via ultrasound and mammogram has already
drawn interest for preoperative staging as a part of
minimally invasive approaches in the investigation of the
axilla [8].Magnetic resonance imaging as an adjunct to
mammography and ultrasound refines the precision of
the estimate of the true magnitude of disease in the
affected and contralateral breast. It also improves
accuracy of depiction of multicentric disease and
sonographically occult disease in axilla [9].

Recent researches have shown important
imaging predictors of AXLN metastasis, i.e. tumor size,
tumor quadrant, local invasion status, pathologic type,
and molecular subtypes. [8-13]. In this retrospective
study, we have evaluated the value of using the
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ultrasound and mammographic features of primary
breast malignancy to predict AXLN in patients with
known biopsy proven breast cancer. We also
determined the impact of demographic factors and
various histopathological features of breast cancer on
axillary lymph nodes metastasis.

[I.  MATERIAL AND METHODS

a) Study population

This study was carried out at the Radiology
Department of Sindh Institute of Urology and
Transplantation (SIUT) Karachi. The requirement of
individual informed consent for this descriptive
retrospective study was waived by our institutional ethics
committee.

b) Inclusion criteria
Pertinent information was
ultrasound and mammogram images.

collected from

1. Patients from both the screening and symptomatic

populations.
2. Patients with pathologically diagnosed breast
cancer.

3. Axillary lymph nodes status illustrated either by
FNAC (Fine needle aspiration cytology), trucut
biopsy or SNLBX (Sentinel lymph node biopsy).

c) Exclusion criteria

1. Imaging, including baseline breast and axillary
ultrasounds, mammograms and histopathological
analysis done outside our institution were excluded
from this study.

2. Patients with incomplete records and unsatisfactory
images.

3. Ductal carcinoma in situ (DCIS) were also excluded
from the study.

4. Patients who
chemotherapy.

5. Patients without histopathological
axillary lymph nodes.

6. Bilateral breast cancers were also excluded from the
study because of very few cases of bilateral breast
cancers.

In this way, data from 354 patients with breast
cancer were retrospectively collected between March
2021 and August 2022.

d) Ultrasound

All breast and axillary ultrasound examinations
were not done under research study settings and were
carried out according to the standard of care protocaol,
in accordance with ACR practice parameters for the
performance of a breast ultrasound examination (revised
2016) [14] as a routine practice of our breast cancer
unit. For sonography, Canon Xario 200 was used, with
frequency of 14 MHz. Every ultrasound examination
included both breasts and both axillary regions.

have undergone neo-adjuvant

diagnosis of
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e) Digital Mammography

All mammograms were done with Selenia
Dimensions 3D Digital Mammography Tomosynthesis
System (Hologic, Bedford, MA, USA). Images were
reviewed on high-resolution workstations. These were
performed according to ACR practice parameters for the
performance of screening and diagnostic
mammography (revised 2018) [15]. Two standard views
(craniocaudal CC and mediolateral oblique MLO) were
performed as per usual for all patients. Accessory views
were taken where required.

) Ultrasound and Digital Mammogram Assessment

All ultrasound and mammogram images were
reviewed by 1 of 3senior consultant radiologist in breast
imaging with at least 5 years of experience each, in
breast imaging. In the case of discrepancies,
aconsensus was reached after discussion. The
sonographic and mammographic characteristics of the
breast carcinomas and axillary lymph nodes were
evaluated based on the standard criteria of Breast
Imaging Reporting and Data System (BIRADS). For
mammogram, the features that were assessed were
enumerated in Table 2 and Table 3.For ultrasound,
thefeatures of primary breast malignancy and axillary
lymph nodes were itemized in Table 2 and Table 4.

Data on patient's demographics and tumor
characteristics, diagnostic work-up, and
histopathological outcome of the axillary lymph nodes
were retrospectively collected. Tissue sampling ofaxilla
was performed in case of suspicious axillary lymph
node(s). It was done either by core needle technique by
using 18 gauge core needle, or by FNAC (when core
needle biopsy was technically difficult).

Mammography has lower sensitivity for imaging
of axilla because most of the axilla is pushed out of the
image field after compression, even in dedicated axillary
tail views of mammogram. Ultrasound is reported to be
convincing examination used routinely in evaluation of
lymph node involvement [4], therefore most suspicious
looking lymph node on the basis of ultrasound features
was selected for tissue sampling.

g) Biomarker status of the breast mass

Histopathological evaluation was done to
assess morphological type of breast cancer and
immunohistochemical analysis was also done on breast
mass to assess ER, PR, Ki-67 index, and Her-2 neu
expression. ER and PR were regarded as positive if at
least 1% of the tumor nuclei were positively stained [10].
An additional fluorescence in situ hybridization (FISH)
was analyzed to detect Her-2 positivity with scores of 2
or higher. Scores of 1 or 0 were defined as Her-2
negative [10]. Ki-67 index >14% was considered as
high and <14% was considered as low expression.



h)  Statistical analysis

All the data was entered and analyzed in SPSS
version 22.0. Mean and standard deviations were
computed for continuous variables and categorical
variables were presented as frequency and percentages
and their comparison was done using bivariate Chi-
square test. Multivariate binary logistic analysis was
used to quantify the relative contribution of each
imaging feature. P-value <0.05 was considered as
significant. Odds ratios and confidence intervals were
recorded for predictors of AXLN metastases.

I11. RESULTS

a) Demographics and AXLN metastases: (Table1)

In our data set, the median age of patients were
48.0 (+/- 11.3 S.D), out of which the majority of cancers
were detected in 20-45 years of age. Among 354

patients (n=220, 62.1%) have axillary lymph node
metastases (AXLN) metastases. (n=134, 37.9%) have
biopsy proven benign lymph nodes. On ultrasound axilla
(n= 144) show benign morphology. Among these
benign looking lymph nodes (n= 66, 45.8%) turned out
be malignant. (n= 78, 54.2%) share same benign
morphology on histopathology as well. (n=148) are of
intermediate suspicion. Among these (n= 118, 79.7%)
were malignant and (n = 30, 20.3%) were benign.
Among (n=62) malignant looking lymph nodes (n=36,
58.1%) were truly malignant on biopsy.

Most common complaint was lump (n=322),
followed by pain (n= 20), both lump and pain (n= 6)
and nipple discharge (6). Patient’s age, complaints, side
of tumor, family history and menopausal status did not
show correlation with AXLN status.

Table 1: Demographic characteristics and axillary lymph nodes metastases

Demographics Total (n = 354) Metastatic *AXLN Non-metastatic *AXLN o-value
(n = 220) (%) (n =134) (%)
Age
20 - 45 162 102 (63.0%) 60 (37.0%)
46 - 50 52 34 (65.4%) 18 (34.6%) 07
50 above 140 84 (60.0%) 56 (40.0%)
Complaints
lump 322 204 (63.4%) 118 (36.6%)
lump and pain 6 4 (66.7%) 2 (33.3%)
nipple discharge 6 4 (66.7%) 2 (33.3%) 0.09
Only pain 20 8 (40.0%) 12 (60.0%)
Side
Right 182 118 (64.8%) 64 (35.2%) 0.2
Left 172 102 (59.3%) 70 (40.7%)
Family History
Yes 122 70(57.4%) 52 (42.6%) 01
No 232 150(64.7%) 82 (35.3%)
Lactation history
Yes 282 168 (59.6%) 114 (40.4%) 0.04
No 72 52 (72.2%) 20 (27.8%)
Menopause
Yes 182 118 (64.8%) 64 (35.2%) 0.2
No 172 102 (59.3%) 70 (40.7%)
AXLN on ultrasound
Benign 144 66 (45.8%) 78 (54.2%)
Intermediate suspicious 148 118 (79.7%) 30 (20.3%) <001
Malignant 62 36 (58.1%) 26 (41.9%)

*AXLN = Axillary lymph nodes
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b) Imaging findings on ultrasound and mammogram
and AXLN metastases: (Table 2, 3 and 4)

Size, shape and margins of the tumor on
ultrasound and digital mammogram exhibited notable
association with presence of metastases in AXLN.
Irregular shape (n=318) and irregular / spiculated
margins (n= 315) are significantly related to presence of
metastatic axillary lymph nodes (n=204, 64.2 %) and
(n=202, 64.1%) respectively. All tumors with
circumscribed margins (n= 6) have benign lymph
nodes (n= 6, 100%). We studied that AXLN metastases
are more commonly found in large size of invasive
breast cancer. In tumors larger than 5cm (n=144),
116(80.6%) have malignant lymph nodes, and tumors
less than 2 cm (22) have only (n=8, 36.4%) positive
AXLN. Posterior features of breast malignancy also
expressed positive trend. Posterior acoustic shadowing
(n=86) have highest percentage of metastatic AXLN
(n= 64, 74.4%). Rest of the ultrasound feature of breast
mass i.e. echogenicity, orientation and boundary are not
correlated with AXLN metastases.

Global asymmetry in the breast also unveiled
positive association. (n= 70) patients have globally

enlarged edematous breast and (h= 50, 71.4%) have
AXLN metastases. In globally small shrinking breasts
(n= 10), (n= 4, 40.0% have metastases and (n=6,
60.0%) have benign lymph nodes. In our study, finding
of diffuse skin thickening along with blurring of
subcutaneous fat planes (n= 58) has noteworthy link. Al
of these patients have AXLN metastases.

BIRADS V show more significant association
with positive AXLNs than BIRADS IV. In BIRADS V (n=
60), (n = 44, (73.3%) have positive AXLN and only
(n=16, 26.7%) have LNs with benign findings. No
association is found with multifocality / multicentricity of
the breast tumors.

In our study positive correlation of breast
density has also been demonstrated. Dense breasts
(Type B, n= 124) and (Type C, n= 184) are associated
more with the presence of AXLN metastases (n= 80,
64.5%) and (n= 126, 68.5%) respectively. Type A (n=
46) showed high percentage of (n=32, 69.6%) non-
metastatic LNs.

Table 2: Imaging (Combined Mammogram and Sonographic features of breast masses) and axillary lymph nodes

metastases
P Total Metastatic *AXLN Non-metastatic
Imaging findings (n=354) (n=220) (%) | *AXLN (n= 134) (%) | Pvale
Size
<2cm 22 8 (36.4 %) 14 (63.6%)
2-5cm 188 96 (51.1%) 92 (48.9%) 0.00
>5cm 144 116 (80.6%) 28 (19.4%)
Shape
Oval 28 12 (42.9%) 16 (57.1%) 006
Round 8 4 (50.0%) 4 (50.0%) '
Irregular 318 204 (64.2%) 114 (35.8%)
Margins
Circumscribed 6 0 (0.0%) 6 (100.0%) 004
Microlobulated 33 18 (54.5%) 15 (45.5%) '
Irregular/spiculated 315 202 (64.1%) 113 (35.9%)
Architectural distortion /
Trabecular thickening 04
Yes 312 192(61.5%) 120 (38.5%) '
No 42 28 (66.7%) 14 (33.3%)
Multifocality / Multicentricity
Yes 58 36 (62.1%) 22 (37).9% 0.9
No 296 184 (62.2%) 112(37.8%)
Asymmetry
No 258 160 (62.0%) 98 (38.0%) 0.03
Global- small 10 4 (40.0%) 6 (60.0%) '
Global- Enlarged 70 50 (71.4%) 20 (28.6%)
Focal 16 6 (37.5%) 10 (62.5%)
Skin
Not involved 245 134 (54.7%) 111 (45.3%)
Focal dimpling 30 16 (53.3%) 14 (46.7%) 0.0
Diffuse thickening 21 12(57.1%) 9 (42.9%) '
Diffuse thickening + blurring of 58 58 (100.0%) 0 (0.0%)
subcutaneous fat
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BIRADS
i 8 2 (25.0%) 6 (75.0%)
IV 252 146 (57.9%) 106 (42.1%)
v 60 44 (73.3%) 16 (26.7%)
Vi 34 28 (82.4%) 6 (17.6%)

0.01

*AXLN = Axillary lymph nodes

Table 3: Imaging findings specific to mammogram and axillary lymph nodes metastases

Imaging findings Total (n=354) Meiastatic SARLN Non-metastatic p-value
(n=220) (%) *AXLN (n= 134) (%)
Breast density
A 46 14 (30.4%) 32 (69.6%)
B 124 80 (64.5%) 44 (35.5%) 0.00
C 184 126 (68.5%) 58(31.5%)
D 0 0 0
Microcalcifications
None 282 166 (58.9%) 116 (41.1%)
Within the mass 60 42 (70.0%) 18 (30.0%)
Outside the mass 2 2 (100.0%) 0 (0.0%) 0.01
Both within and outside the 10 10 (100.0%) 0
mass 0.0%

*AXLN = Axillary lymph nodes

Table 4: Imaging findings specific to ultrasound and axillary lymph nodes metastases:

Metastatic Non-metastatic

Ultrasound Only Total *AXLN *AXLN p-value
Echo pattern
Anechoic 2 0 (0.0%) 2 (100.0%)
Hypoechoic 306 186 (60.8%) 120 (39.2%)
Hyper echoic 4 4 (100.0%) 0 (0.0%) 0.06
Iso echoic 4 4 (100.0%) 0 (0.0%)
Complex 38 26 (68.4%) 12 (31.6%)
Posterior features
Enhancement 46 30 (65.2%) 16 (34.8%)
Shadowing 86 64 (74.4%) 22 (25.6%) 0.01
Both 216 126 (58.3%) 90 (41.7%) '
None 6 0(0.0% ) 6 (100.0%)
Orientation
Parallel 60 40 (66.7%) 20 (33.3%) 05
Anti-parallel 280 170 (60.7%) 110 (39.3%) '
Cannot be assessed 14 10 (71.4%) 4 (28.6%)
Boundary
Abrupt 188 116 (61.7%) 72 (38.3%) 07
Echogenic halo 164 104 (63.4%) 60 (36.6%) '

*AXLN = Axillary lymph nodes

c) Histopathological ~ characteristics of  breast
malignancy and AXLN metastases: (Table 5)

In our study grade of invasive breast cancer and
lymphovascular  invasion (LVI) showed positive
correlation with the presence of AXLN metastases. All
grade Il and Ill tumors (n= 28) and (n= 172)
respectively, are associated with malignant LNs. On the
contrary, grade | tumors (n=154) showed (n= 134,
87%) non-malignant lymph nodes. LVI is also directly
proportional to the presence of metastases. Tumors that
showed LVlare (n=242). Among these (n=170, 70.2%)

have AXLN metastases. On the other hand, luminal
subtypes, Ki-67 and Her-2neu show no positive linkage.
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Table 5: Histopathological characteristics of breast masses and axillary lymph nodes metastases

Non-metastatic

H *

HP Total Metastatic *AXLN *AXLN p-value
Luminal Classification
A 76 54 (71.1%) 22 (28.9%)
B 158 94 (59.5%) 64 (40.5%) 01
Her-2 enrich 64 42 (65.6%) 22 (34.4%) '
TNBC 56 30 (53.6%) 26 (46.4%)
*TNBC v/s *Non-TNBC
TNBC 64 42 (65.6%) 22 (34.4%) 0.5
Non-TNBC 290 178 (61.4%) 112 (38.6%)
Grade
| 154 20 (13.0%) 134 (87.0%) <001
I 28 28 (100.0%) 0 (0.0%) :
M 172 172 (100.0%) 0 (0.0%)
Ki-67
<14 70 44 (62.9%) 26 (37.1%) 06
>14 80 46 (57.5%) 34 (42.5%) '
>30 204 130 (63.7%) 74 (36.3%)
Her-2neu
+ve 198 124 (62.6%) 74 (37.4%) 0.8
-ve 156 96 (61.5%) 60 (38.5%)
LVI
Presence 242 170 (70.2%) 72 (29.8%) <0.01
Absence 112 50 (44.6%) 62 (55.4%)

*AXLN = Axillary lymph nodes.
*TNBC = Triple negative breast cancer.
*Non-TNBNC = Non- triple negative breast cancer.

d) Multivariate analysis: (Table 6)

We also performed multivariate analysis by
combining imaging findings. lIrregular  spiculated
margins of invasive breast carcinomas are strongly
associated with absence of benign LNs. (p=0.03) (OR=
2.086)(Cl= 1.067 - 4.077). Combining features of
tumors, like size of 2-5 / 5cm, posterior acoustic

shadowing and irregular spiculated margins increased
significantly the probability of AXLN being metastatic.
(p=0.01)(OR= 2.041)(Cl= 1.163 — 3.579). Combining
imaging features of diffuse skin thickening with diffuse
skin thickening and blurring of subcutaneous fat showed
significant  relationship ~ with  AXLN positivity.
(p=<0.01)(OR= 6.481)(Cl= 3.113 - 13.497).

Table 6: Multivariate analysis of ultrasound and mammographic findings:

Imaging Findings Outcome variable p-value Odds ratio Confidence Interval
Irregular spiculated margins of  AXLN metastases v/s 032 5086 1067 - 4.077
v/s others AXLN no metastases
2-5/ }5 cm mass + posterior  AXLN metastases v/s 001 04 1163 -3579
acoustic shadowing AXLN no metastases
2-5 / >5cm mass -+ iregular  AXLN metastases v/s 002 5438 1382 - 4300
spiculated margins AXLN no metastases
2-5 / 5cm + posterior acoustic  AXLN metastases v/s
shadowing + irregular spiculated ~ AXLN no metastases 013 2.041 1.163-3.579
margins

i kin thickening + Diff
Diffuse skin thickening iffuse  AXLN metastases v/s 000 6.481 3113 - 13.497

skin thickening and blurring of
subcutaneous fat

AXLN no metastases

*AXLN = Axillary lymph nodes
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IV. DISCUSSION

We studied prediction of AXLN metastasis in
patients with known biopsy proven breast cancer, using
ultrasound and mammographic features of primary
breast malignancy. We also determined the impact of
demographic factors and various histopathological
features of breast cancer on AXLN metastasis. We
studied that size and margins of the mass on imaging,
posterior features of the mass on ultrasound and
involvement of skin of breast strongly correlates with
AXLN metastases. Breast density on mammogram also
showed positive trend. Histopathological factors that
showed strong correlation with presence of AXLN
metastases are tumor grade and LVI.

T stage of invasive breast cancer is represented
by tumor size. It is most simple yet principal predictor for
AXLN metastasis. Our study also established this finding
that large tumor size (p = <0.01) has higher incidence
of metastatic involvement of axilla [6]. This finding is in
accordance with previous study showing that increase in
tumor size has direct relationship with AXLN metastasis
[13] [16] [17]. This implies the importance of early and
timely detection of breast cancer [4].

Another  important  predictor of  AXLN
metastases are shape and margins of tumor. Our study
showed borderline significance with shape of the tumor
mass. Association of irregular shape and margins of
tumor with AXLN metastases have been established in
previous studies as well [5].The shape of a tumor has
some specific growth patterns, which makes it an
important predictor of metastatic spread. Irregular shape
of malignant tumors represent an infilirative growth style,
which is also fast growing in nature. This rapid growth
pattern predisposes cancer cells to penetrate
surrounding tissues, including blood vessels and
lymphatic leading to axillary lymph node metastasis.
Conversely, round shape of the tumor is believed to be
slow growing and have benign propensity [5].

In our study, along with the size, irregular shape
and irregular margins of invasive breast cancer, another
important tumor characteristic serving as a predictor of
LN involvement in axilla is posterior acoustic feature on
ultrasound. Posterior acoustic shadow thought to arise
from stromal fibrosis and desmoplastic reaction and it is
a well-known feature of malignant breast masses. We
postulate that relatively longer growth pattern of these
tumors with posterior acoustic shadowing represent a
higher risk of AXLN involvement [6] ([13] [18].
Multivariate logistic regression analysis done in our
study, showed strong interrelationship of tumor size 2-5
/ bcm, along with posterior acoustic shadowing and
irregular margins/shape of the tumor with malignant
AXLN. [Figure 1 (a) (b)]. In our study no correlation is
found with mass boundary and orientation on
sonography, however Luo et.al [1] proposed that lesion
boundary and Wang et.al. [17] documented that vertical

orientation was independently associated with malignant
AXLN.

We found out that skin changes are
independent predictors of malignant status of AXLN.
Multivariate analysis of diffuse thickening of skin alone,
along with diffuse thickening and blurring of
subcutaneous fat displayed convincing positive
association. Invasive breast carcinomas are known to
demonstrate secondary signs of skin changes in
involved breast. It can present either as direct focal
retraction and adhesion of tumor with the overlying skin,
or in more generalized thickening, commonly associated
with presence of edema in the breast parenchyma.
Edema and subcutaneous fat layer blurring are caused
by the distension of blood vessels and lymphatics in the
breast [19]. Some studies also showed correlation of
AXLN metastases with distance of tumor from the skin
[20]. Lymphovascular invasion (LVI) is another dominant
histopathological predictor of AXLN metastasis. Our
study also showed LVI to be an independent risk factor.
Presence of lymphovascular tumor emboli is a well-
founded indicator for distant metastasis and overall
survival in breast cancer [19]. LVI and presence of AXLN
metastases can also be correlated with the presence of
diffuse thickening and blurring of subcutaneous fat on
mammograms. [Figure 2 (a) (b)]. We also studied
positive trend of high grade tumors with malignant
AXLN. High histopathological grade represents
invasiveness and are proven to be associated with more
advance and aggressive disease, and showed link with
extensive malignant nodal disease in axilla [1] [16] [17]
[21].

We did not recognize association of
morphological type of breast cancer,
immunohistochemical (IHC) subtypes, Ki-67 and Her-2
status with axillary nodal status. Similarly, Shaikh S [18]
had studied sono-mammometry score in
prognostication of IHC subtypes of breast carcinomas,
also documented no association with of IHC subtypes
with nodal stage. Contrarily, Li et.al.[6]studied that
pathological type of invasive breast cancer, IHC subtype
and Her-2 positivity are associated with heavy nodal
tumor burdon. Similarly, Luo et.al [1] proposed similar
kind of association of IHC markers and Ki-67 with AXLN
status.

Breast density and BIRADS also demonstrated
positive link with AXLN status. Dense breasts on
mammogram are shown to have substantial association
with malignant LNs. One explanation of this finding can
be related to the younger mean age of our patient’s
cohort i.e. 48.0 (+/- 11.3 S.D). We also speculate that
dense fibroglandular parenchyma of the breast on
mammogram can lead to delay in the diagnosis of
invasive breast carcinomas and therefore show positive
trend towards AXLN metastases. The ACR- BIRADS
score is also a well approved reporting method to
anticipate invasiveness of tumors. In our study BIRADS
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V show more significant association with positive AXLNs
than BIRADS IV, which points towards increasing
aggressive behaviour with increase in BIRADS score [6].

In our study morphology of axillary lymph nodes
on axillary ultrasound is strongly associated with
metastatic nodal status. Lartigue et.al [22] had showed
ultrasonography to be an effective modality for the
detection of LN metastases. There are some suggested
imaging parameters for malignant lymph nodes, which
is a separate wide research area and out of the scope of
this study. [Figure 3(a)(b)].

Our study has some limitations. First, our study
included small numbers of patients with retrospective
evaluation of data. Real time verification on ultrasound
was missing. Prospective studies and increasing the
sample size are needed to authenticate these results.

Strength of our study, however, includes
histopathological correlation of all axillary LNs, either by
percutaneous biopsy, FNAC or SNLBX.

V. CONCLUSION

Breast cancer is a heterogeneous group of
disease. Early and timely detection of breast cancer has

significant impact on prognosis related with this disease
process. The prognosis of patients with invasive breast
carcinomas can also be predicted by numerous factors
in which identification of metastasis in axillary lymph
nodes has important role. Sentinel lymph node biopsy,
although reliable and established method in invasive
breast cancer for the assessment of axillary status, there
is always a need for minimally invasive examination
method with less morbidity and less physical damage.
Predictors of axillary lymph node metastasis by imaging
characteristics of primary breast masses and its
associated features provide insightful results and can
become standard of care for assessment of axillary
status.

Abbreviations:

AXLN: Axillary lymph nodes metastases.

LNs: Lymph nodes.

IHC: Immunohistochemical.

TNBC: Triple negative breast cancer.
Non-TNBC: Non- triple negative breast cancer.
LVI: Lymphovascular invasion.

Figure 1(a): Biopsy proven invasive breast carcinoma. Ultrasound shows hypoechoic mass with irregular spiculated
margins and dense posterior acoustic shadowing.
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Figure 1(b):

RT Axilia | 6

Ultrasound axilla of same patient as in Figure 1(a). It shows large malignant looking axillary lymph node.
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Figure 2 (a): Digital mammogram shows a high density mass with irregular margins. Mild diffuse skin thickening with
blurring of fat planes are also seen. There is a large malignant looking nodal mass in ipsilateral axilla.

SUBCUTANEOUS EDEMALtI

Figure 2(b): Ultrasound of the same patient as in figure 2(a). Diffuse skin thickening along with interstitial edema is
noticed on this image. (Malignant mass is not shown here).
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Figure 3(a): Mammogram shows a high density mass with irregular shape and irregular spiculated margins in
retroareolar region of left breast. Mild focal retraction of overlying skin is seen. Partial visualization of an axillary
lymph node is seen. Right breast displays increase breast density.
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Figure 3(b): Ultrasound left axilla of same patient as in figure 3(a). There is malignant looking lymph node which was

not imaged on mammogram.
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MLC Transmission and Dosimetric Leaf Gap
Measurement Using CU Values from Integrated
Images of Varian VitalBeam LINAC

Md. Motiur Rahman, MSc ¢, Md Fajle Rabby, MSc °, Mahmuda Akter, MSc °, Rubel Ahmed, MSc @,
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Absiracl- Modern dynamic radiotherapy techniques require
more precision and need routine checking. However, presently
available methods for Dosimetric Leaf Gap (DLG) and MLC
transmission factor are highly time-consuming, so they are not
feasible for busy radiotherapy centers. This analytical and
observational study tried to determine the most straightforward
way of simultaneously determining the transmission and DLG
in the shortest time.

We measured all data at 5cm depth using a Varian
VitalBeam LINAC, newly installed at TMSS Cancer Center,
Bogura, Bangladesh. We used three significant pieces of
equipment in our experiment: an integrated Electronics Portal
Imaging Device (EPID), a solid water phantom and a farmer-
type ion chamber (Model: IBA FC65-P). The Eclipse™ TPS was
also used to make the QA plan and to analyze the images.

As per Varian machine recommendation, the
transmission factor and DLG will be less than 2% and 2mm,
respectively. In our measurement, using a Farmer-type ion
chamber, we got the value of transmission factor of 1.46% and
1.69% and DLG of 0.98 mm and 1.13 mm for 6MV and 10MV
photons, respectively. Using EPID a-Si1200, we got the
transmission of 1.23% and 1.63% and DLG of 0.85 mm and
1.08 mm for 6MV and 10MV photons, respecitively.

MLC transmission is in good agreement with ion
chamber-based dosimetry with established data. It is a little
lower for the 6MV photon EPID-based result, that is, maybe for
the inhomogeneity characteristics of the photon fluence in low
energies and negligible. For 10MV or higher energy photons, it
is almost similar.

Keywords: electronic portal imaging device (EPID),
VMAT, dosimetric leaf gap (DLG), MLC transmission
factor, calibration unit (CU).
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. INTRODUCTION

ancerous tumors are treated with radiotherapy by
a specific dose of radiation. It is impossible for

100% of the supplied radiation to be deposited in
the tumor due to the physics principles governing
radiation dose deposition in a medium. Therefore,
radiotherapy aims to treat cancer with a therapeutic
dose while keeping the amount to the nearby healthy
tissues within clinically tolerable bounds. Target
localization and organ-at-risk (OAR) sparing are being
improved by ongoing research and development

focusing on using fewer resources. Volumetric
Modulated  Arc  Therapy  (VMAT), commonly
administered using a linear accelerator, was

implemented, significantly advancing in the past ten
years [1]. An intensity-modulated radiotherapy (IMRT)
method involves dynamically adjusting the radiotherapy
treatment beam aperture to create a final beam of
varying intensity. This technique can be done for several
beams at different gantry angles, resulting in a dose
distribution throughout the patient that better adheres to
the treatment goal (than a static beam) and better
spares nearby OARs. Modern IMRT requires inverse
planning techniques since they automatically tune dose
distributions by adjusting the photon fluence in the
radiation fields [2].

IMRT fields are delivered using MLCs that move
while the beam is offered to change the beam aperture's
shape continuously. With the MLC motions, the LINAC's
dose rate is coordinated. The MLC movements and
LINAC dose rate are coordinated to provide the
necessary two-dimensional beam intensity fluence. Karl
Otto first developed VMAT, which more recently
included the IMRT principles (2008). VMAT uses a
continuous rotating gantry arc for delivery instead of
IMRT, which uses a series of discrete fixed gantry
angles because the MLC and dose rate are regulated.
The VMAT approach alters LINAC's requirements to give
the treatment. The LINAC's performance is under
additional stress by these requirements, which include
changing gantry speed, gantry angle-dependent dose
rate modulation, and more complex MLC motions [2].
As a result, VMAT-specific QA systems must be created
to check that the planned dose distributions match
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those that were delivered and to assure delivery that is
dependable, stable, and reproducible [2, 3].During
delivery, primary control is dictated by the gantry speed.
The large mass of the treatment head makes this the
most challenging component to modulate and control
rapidly and accurately. When less than approximately
1.8 MU/deg is required, the gantry will move at
maximum speed, but the dose rate will be dropped
below 600 MU/min. When a more significant MU/deg
rate is delivered, the maximum dose rate will be applied,
and the gantry speed will slow down [4]. LINAC Quality
Assurance (QA) testing is typical practice in radiation
departments for guaranteeing LINAC performance.
LINAC QA procedures typically rely on established best
practice guidelines. The American Association of
Physicists in Medicine (AAPM) TG-142 report [5] and
AAPM Medical Physics Practice Guideline 8(a) are
recent examples of such protocols [6]. The AAPM
released guidelines for the delivery, treatment planning,
and clinical application of IMRT in 2003 [7]. The AAPM
released two task group reports in 2009 pertinent to
IMRT and VMAT QA. The first, AAPM TG-142 [8], offered
overarching guidelines for LINAC quality assurance [9].
Modern  radiotherapy  system is  very
sophisticated and requires quality assurance randomly.
Nevertheless, due to the enormous patient load in a
center, physicists and dosimetrists cannot set up QA
equipment for daily checking of doses and machine
parameters. So it required a quick setup system for
equipment, essential parameters checkups, and patient
plan verification. In 1990, a radiotherapy machine
company introduced an Electronic Imaging system for
checkup patients positioning [18]. After an era, they
developed Electronics Imaging System called EPID.
Modern EPID systems have an amorphous silicon-
based detector for the patient imaging system,
radiotherapy plan verification systems, and machine-
specific QA systems. Task Group-58 (AAPM) published
a report where they informed details use of EPID.
The goals of this research work are:

1. Calculation of the Transmission Factor for specific
field size and DLG using conventional and EPID-
based observation.

2. Comparison of EPID-based results with other
protocols and institutional standards.

a) MLC Transmission

A radiation measurement has been performed
with open and closed MLC for a 10x10cm? field at 5 cm
depth, SSD = 95cm; the ratio of these measurements is
the transmission factor. We made the appropriate
position of the slabs of solid water phantom with the
dedicated hole for the Iso-Center above 5 cm of
thickness to consider backscatter. A Farmer-type
chamber was fixed in the solid phantom dedicated hole,
and the cable of the chamber was set on the couch. The
solid water phantom was aligned and made centered
using the field light of a 30x30cm? field. We mounted
slabs for a thickness of 5 cm (chosen depth for the
measurement) on the slab housing the detector. We set
the SSD at 95cm, and the chamber position was in SAD
at 100 cm. We took data in block field size using Leaf
Bank A and B. In QA mode, we opened the TPS plan,
which we had prepared previously and took data for
MLC Bank A (Ry,) and B (Rqg), respectively.

By the equitation below, the transmission factor
was determined using EPID. In that case, SAD was fixed
at 100 cm or SSD at 95 cm from the EPID with a 5cm
build-up.

Rra+R7B
ROpen (1)
b) Dosimetric Leaf Gap (DLG)

Due to the round shape of the leaf edge and the
use of the leaves in a dynamic way, a dosimetric gap is
created between them for the movement of the leaves
during IMRT and VMAT treatment. We will quantify this
gap using EPID in this research. A pictorial
representation of transmission through the rounded end
of the MLC leaf is shown in Figure 1, illustrating that
both the optical field size and DLG constitute a radiation
field [10].

Transmission Factor, Ry =

Bk
rALC

Ioptical Field -

Y FRadiation sowurce
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Figure 1: Transmission through the rounded-end of MLC leaf illustrating that both the optical field size and DLG
constitute a radiation field [10].
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Linear regression was performed using the
acquired dose values and the related gap widths to
evaluate the dynamic MLC fields with gap widths
ranging from 0 to 20 mm. The intercept of the regression
line was the DLG.

We continued the remaining fields for the
preliminary plan in QA mode using the same
experimental configuration for the MLC transmission: 7
fields with various gap sizes (2, 4, 6, 10, 14, 16, and 20
mm, respectively). The dose values from the
electrometer display were read and recorded in an Excel
file for each field. Each value was corrected while taking
the RT contribution of the transmitted doses. Then we
performed linear regression with the computed Rg,; and
the associated gap widths. The intercept of the linear
extrapolation is the DLG (dose value corresponding to
gap width = 0 mm). We measured the reading from the
moving gap (Ry). We used 2 to 20 mm moving gap
fields.

Ryr = RT( - 1’2—%) --------------------- @)

We calculated the corrected gap reading for
each gap, g, which is defined as

II.  MATERIALS AND METHOD

The tools and equipment used in this study:
integrated Electronic Portal Imaging Device (EPID),
Farmer-Type lonization Chamber, Electrometer, Eclipse
TPS Version 16.0.1 software.

a) Electronic Portal Imaging Device (EPID)

A 2D radiation detector integrated with the
LINAC and used as a detector for both LINAC and
patient-specific QA for IMRT/VMAT is called an EPID.
Every time a patient is treated, the EPID is intended to
assess their alignment with the radiation field [16].
Amorphous silicon-based active matrix flat panels are
the now-standard EPID type (a-Si). In a 2D array, each
photodiode is a single pixel that transforms incident light
into an electric charge that a transistor uses to regulate
signal reading [11].

Amorphous  silicon EPID  typically has
thousands of faulty pixels (1%) in addition to the dark
and flood field calibrations because of manufacturing
restrictions [12]. These are adjusted by giving them the
average value of the nearby pixels. Lastly, the EPID
image grey scale is calibrated to LINAC Monitor Units
under reference conditions for Varian patient-specific
QA applications like Portal Dosimetry. The use of the
Calibration Units (CU) calibration, also referred to as the
dosimetry calibration on the VitalBeam LINAC, is
accomplished by using the mean grey scale of an EPID
image with a Region-of-Interest mean value at the
central axis of 100MU under reference conditions and a
designated CU value to provide a correction factor to

the grey scale for the following reasons:
images.

For use in dynamic treatments like IMRT and
VMAT, the MLC has been the most often researched
LINAC component with QA tests employing an EPID
[13]. Other LINAC parts undergoing EPID testing include
physical and dynamic wedges [14], gantry angle,
asymmetric jaw alignment, and x-ray.

Using the Eclipse TPS, a QA plan was created
to determine the transmission factor and the DLG.
According to that plan, radiation was exposed to the
EPID in QA mode. The MLC transmission and DLG of
the machine were determined by analyzing the EPID
based predicted integrated images. After the analysis,
the information was processed, and the acquired data
from the study were compared to VARIAN Machine
Protocol and with some published data from various
renowned international journals.

This thesis aims to determine how easily we can
perform LINAC machine quality assurance using EPID
or other array system diode-based QA devices. We tried
to evaluate the DLG using EPID. The EPID system must
first be configured to make it functional and usable. In
the VARIAN VitalBeam Machine, the Portal Dose Image
Prediction (PDIP) algorithm is usually used. Most
radiotherapy centers perform Anisotropic Analytical
Algorithms (AAA) to calculate the volume dose in the
planning system of the LINAC machine. Some centers
also use the AcurosXB algorithm. After installing a new
LINAC machine, the acquired depth dose and beam
profile data have been inserted into the TPS to configure
it, making the machine fully commissioned and
prepared for further treatment. The same data are also
used to configure the PDIP.

subsequent

b) Farmer-Type lonization Chamber

The standard for output measurement is placing
an ionization chamber like IBA FC65-P 0.6¢cc Farmer
type chamber, positioned at 5 cm depth in a solid water
phantom at 100 cm SSD. A Strontium source was used
to examine the chamber response's consistency and to
compare it to other Farmer-type chamber responses.
The chamber response was then tracked back to the
secondary standards laboratory. A solid water phantom
setup with a Farmer-type ionization chamber is shown in
Figure 2.
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Figure 2: Solid water phantom setup with Farmer-type ionization chamber.

c) The Linear Regression

Linear regression is a very suitable tool for
predictive analysis. It is generally used for forecasting an
effect, forecasting a trend and determining the
predictor's strength linearly. The formula defines the
simplest form of the equation of linear regression

Where,

y = the estimated score of the dependent variable,
c = constant,
b = regression co-efficient and

x = the independent variable score.

d) Transmission and DLG Measurement from lonization
Chamber Based Data

Measurement data for MLC transmission and
DLG were tabulated in Table 1 using a standard 10x10
cm? field size & 100 MU delivered for each energy and
similar dose rates. SSD and SDD were 95 cm and 100
cm, respectively. IBA FC65-P ionization chamber and
IBA Dose-1 electrometer were used. All of the data
reading units were in nC charge.

Table 1: lonization Chamber-Based Measurements for MLC Transmission and DLG. All of the data reading units are
in nC charge reading. (R, = Open Field Charge Reading with Jaw Setting 10x10cm? and MLC fully open, Ry , =
Transmission Reading for MLC Bank-A and R; g = Transmission Reading for MLC Bank-B and Gap = MLC Gap

with Jaw Setting 10x10cm?)

Gap Gap Gap Gap Gap Gap Gap
Energy | Ropen Rr.a Rr.s 2mm 4mm 6mm 10mm | 14mm | 16mm | 20 mm
6 MV 1.865 0.0272 0.0272 0.0731 0.1038 | 0.1339 0.1950 0.2562 0.2870 0.3481
10 MV 2.040 0.0348 0.0346 0.0874 0.1209 0.1535 0.2204 0.2871 0.3207 0.3874

A graphical representation for DLG using solid water phantom with Farmer-type ionization chamber for 6MV
and 10MV photons is shown in Figure 3 and Figure 4, respectively.

25 -
Ion Chamber Based DLG for 6MV Photon
20 v = 0.645x - 0.9845
15 -
L
g
E
= 10 —+— Measurements
]
-] Fitted Curveto Y =10
2 5
-
=
T a T T T T T T T 1
3 2 7 12 17 22 27 32
-5 - Corrected Charge Readings (nC)
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Figure 3: Graph for DLG calculation using solid water phantom with Farmer type ionization chamber for 6MV photon
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Figure 4. Graph for DLG calculation using solid water phantom with Farmer type ionization chamber for 10MV
photon

We fitted a linear function g(Rg') = aRg' + c to
points given by gap size g and corrected gap reading
Rg'. We extrapolated the curve linearly to zero and found
the intercept of the fitted function (c). The absolute value
of ¢ is the DLG.

e) Transmission and DLG Measurement from EPID-
Based Data

To perform any EPID-based QA-related study,

first, it is necessary to calibrate the electronic portal

imaging system. We calibrated EPID response to be

100MU = 1CU. Using the PDIP technique, the beam

exposer was analyzed after exposing the fields on the

EPID. We utilized the iso-center CU value from our
exposer field image analysis to estimate the GAP and
transmission factor.

The EPID Based Measurement data for MLC
transmission and DLG were given in Table 2 using a 3.8
cm solid water phantom (actually 5cm, because there is
an integrated build-up of 1.2cm on the EPID) placed on
top of the EPID. Measurements were taken using a
standard 10x10 cm? field size & 100 MU was delivered
for each energy. SSD, SDD and dose rates were
identical to the ion chamber-based experimental setup.
All of the data reading units are in CU.

Table 2: EPID-based measurements for MLC transmission and DLG using solid water phantom placed on the EPID.
All of the data reading units are in CU. (R,,., = Open Field CU Reading with Jaw Setting 10x10cm? and fully open

MLC; Ry » = Transmission Reading for MLC Bank-A; Ry g =
Gap with Jaw Setting 10x10cm?)

Transmission Reading for MLC Bank-B and Gap = MLC

Gap Gap Gap Gap Gap Gap Gap

Energy | Ropen Rr.a Rre 2mm 4mm 6mm 10mm | 14mm | 16mm | 20 mm
6 MV 0.972 0.012 0.012 0.035 0.051 0.066 0.098 0.130 0.146 0.178
10 MV 1.011 0.017 0.016 0.042 0.059 0.075 0.108 0.141 0.158 0.191

A graphical representation for DLG for 6MV and
10MV photons using solid water phantom with EPID is
shown in Figure 5 and Figure 6, respectively. We
similarly obtained the DLG to ion chamber-based curve
fitting.
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5: Graph for DLG calculation for 6MV photon using solid water phantom with EPID.
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Figure 6: Graph for DLG calculation for 10MV photon using solid water phantom with EPID.

The CU data collection procedure for the open  the other jaw and MLC settings were extracted similarly
field iso-center is shown in Figure 7 and Figure 8 for  from the portal images.
6MV and 10MV photons, respectively. The CU data for

41011 CU

Figure 7: The CU data collection procedure for the open  Figure 8: The CU data collection procedure for the open
field iso-center for MV photon field iso-center for 10MV photon
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I11. RESULTS AND DISCUSSION

Transmission radiation through the collimator
and DLG are essential functions in modern radiotherapy
dose calculation. In modern radiotherapy machines, a
multi-leaf collimator (MLC) (mostly 120 leaves) is used,
and this device (MLC) is used as an organ-at-risk (OAR)
saving tool. According to the radiotherapy goal, a
maximum dose should be delivered to the tumour and a
minimum dose to OAR [15]. That is why MLC is used in
radiotherapy. We can determine the transmission and
DLG using a 3D or 1D water phantom, but it takes much
time to prepare and set it up. So, it is not easy in busy
centers to check transmission and DLG routinely or
quarterly in a vyear. As per Varian machine
recommendation, the transmission factor will be less
than 2%, and DLG will be less than 2mm. IMRT or VMAT
treatment modalities were extensively developed after
the discovery of MLC.

This study investigated the DLG values using
the FCB5-P ionization chamber with a 5cm thick solid
water phantom and VARIAN MV EPID 1200aSi with a
similar build-up. Depending on the value of DLG, it may
cause errors in dose calculation for a Millennium and
High-definition MLC [10]. This parameter accounts for
partial transmission through the end of the rounded leaf.
It is designed for patients treated with rounded-end MLC
to improve dose calculation accuracy in the advanced
high-precision radiotherapy technique. Various MLC
parameters must be evaluated and verified while
incorporating the high-end technique as IMRT/VMAT in
Treatment Planning System (TPS) [10].

In comparison with the publication of a multi-
institutional survey in Japan entitled "Inter-unit variability

of multi-leaf collimator parameters for IMRT and VMAT
treatment planning: a multi-institutional  survey'[17].
Where they got the value of DLG for the TrueBeam
machine is 1.16 = 0.22 mm for 6MV and 1.32 =
0.21mm for 10 MV Photon Beam. In our measurement,
we got the DLG value of 0.98mm for 6MV and 1.13mm
for 10MV photon beams using a Farmer-type IBA FC65-
P ionchamber. But using EPID 1200aSi, we got the
result 0.85mm for 6MV and 1.08mm for 10MV photon
beams.

Comparing the ionization chamber and EPID-
based dosimetry result, we observed that DLG deviation
is 0.13 mm for 6MV and 0.05mm for 10MV photon
beam. Moreover, transmission factor deviation is 0.23%
& 0.06%, respectively, for 6MV and 10MV photon
beams. In the multi-institutional survey [17], the value of
MLC transmission for TrueBeam Machine was 1.50% =
0.05% for 6MV and 1.72% = 0.06% for 10MV photon
energy. In our measurement, we got the value of 1.46%
for 6MV and 1.69% for 10MV using a Farmer-type IBA
FC65-P ionchamber. But using EPID 1200aSi, we got
the result 1.23% for 6MV and 1.63% for 10MV photon
beam. The published data [17] & our measurement for
MLC transmission are in good agreement with ion
chamber-based dosimetry, and for EPID-based result, it
is a little lower for 6MV photon, that is, maybe for the
inhomogeneity characteristics of the photon fluence in
low energies and negligible, and for 10MV or higher
energy photon, it is almost similar. The results for
transmission factor and DLG for both the ionization
chamber and EPID-based dosimetry are given in Table
3.

Table 3: The results for transmission factor and DLG for both ionization chamber and EPID-based dosimetry.

Ener DLG with lon DLG with EPID Transmission Factor Transmission Factor
9 | Chamber (mm) (mm) with lon Chamber with EPID
6 MV 0.98 0.85 1.46% 1.23%
10 MV 113 1.08 1.70% 1.63%
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Acute Generalized Peritonitis due to Peritoneal
Hydatid Cyst Rupture

Péritonite Aigue Généralisée Par Rupture D’un Kyste Hydatique Péritonéal

Outznit Mustapha ¢, Lina Belkouchi °, Laamrani F.Z ® & Jroundi Laila ©

Résumé- L’hydatidose péritonéale est une localisation rare et
peu connue de la maladie hydatique. Parmi ses complications
la rupture brutale d'un kyste hydatique dans la cavité
péritonéale. Nous rapportons le cas d’un patient 4gé de 25
ans admis aux urgences pour I'exploration d'un abdomen aigu
dont le diagnostic final est une péritonite aigue généralisée par
rupture d’'un kyste hydatique intra-péritonéal associée a une
hydatidose hépatique.

Mots clés. hydatidose péritonéale, péritonite, kyste,
abdomen aigu.

Summary- Peritoneal hydatidosis is a rare and poorly known
hydatid disease. Acute cyst rupture into the peritoneal cavity is
one of its complications. We report a clinical case of a 25-year-
old patient admitted to the emergency department for acute
abdominal pain, the final diagnosis was acute peritonitis
caused by the rupture of hydatid cyst into the peritoneal cavity
associated with hepatic hydatidosis.

Keywords: peritoneal hydatidosis, peritonitis, cyst, acute
abdomen.

l. [NTRODUCTION

sévit a l'état endémique en  région

méditerranéenne, le péritoine au méme titre que
d'autres organes comme le foie peut étre une
localisation rare et grave de cette affection. L'objectif de
cet article est de présenter, a travers un cas clinique
d’abdomen aigu, les éléments sémiologiques d'une
hydatidose péritonéale dans sa forme compliquée de
rupture.

‘ a maladie hydatique est une anthropo-zoonose qui

[I.  OBSERVATION CLINIQUE

Il s’agit d'un jeune patient 4gé de 25 ans, sans
antécédents particuliers, qui consulte au service des
urgences pour linstallation brutale d'une douleur
abdominale généralisée aprés effort  physique.
L'examen clinigue trouve un patient conscient,
apyrétique et légerement tachycarde. La palpation de
I'abdomen objective une contracture généralisée avec
une sensibilité plus marquée au niveau de la fosse
iliaque gauche.

Une tomodensitométrie abdomino-pelvienne
est réalisée sans et apres injection de produit de
contraste. Cette derniere, montre au niveau du foie droit

Corresponding Author o Internat Hopital Ibn Sina 40010 Rabat, Maroc.
e-mail: outznitmustapha@gmail.com

de multiples formations kystiques, a contenu liquidien
pur ou cloisonné, bien circonscrites, confluentes, a paroi
épaissie rehaussées en périphérie aprés injection de
produit de contraste en rapport avec des kystes
hydatiques hépatiques de taille et de type variable.

Il s’y associe également au niveau pelvien deux
kystes hydatiques intra-péritonéaux, le premier est multi
vésiculaire et le deuxieme sus et latéro-vésicale gauche
a paroi affaissée, discontinue associée a un
épanchement péritonéal témoignant sa rupture dans la
cavité péritonéale.

Le diagnostic de péritonite aigue généralisée
par rupture d'un kyste hydatique intra-péritonéal
associée a une hydatidose hépatique est retenu.

[11.  DiscussioN
Le kyste hydatique est d au développement de
la forme larvaire du teenia du chien appelé
Echinococcusgranulosus.  C'est  une Zoonose

cosmopolite, endémique dans les pays du Maghreb,
I'Afrique de I'Est et ’Amérique du Sud .La contamination
de I'homme se fait dans la majorité des cas aprés une
ingestion d’aliments souillés par les feces du chien
infesté [1].

L'hydatidose péritonéale représente entre 5 et
16 % des hydatidoses [2]. Elle peut étre primitive, par
contamination hématogene. Elle est le plus souvent
secondaire a une rupture kystique (kyste hydatique
hépatique  fréguemment associé) ou a une
contamination per opératoire.

La symptomatologie clinique est variable et non
spécifique, parfois de découverte fortuite du au
développement lent du kyste hydatique apres
contamination.

Elle peut se manifester par une douleur
abdominale chronique, nausées, vomissements et
anorexie. Les formes compliquées des kystes
demeurent dans la compression des organes de
voisinage, une hémorragie intra-kystique, surinfection et
rarement une rupture intra ou extra-péritonéale [3].

La rupture du kyste hydatique peut étre
spontanée par augmentation de la pression intra-
kystique ou post-traumatique. Elle met en jeu le
pronostic vital du fait de I'état de choc anaphylactique
qu’elle peut engendrer. Elle se manifeste par une
douleur abdominale sévere, des vomissements, une
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chute de la tension artérielle, une tachycardie voir des
réactions allergiques [4].

Grace a limagerie médicale, le diagnostic de
cette entité devient de plus en plus facile et rapide.
L’échographie abdominale et la tomodensitométrie ont
respectivement une sensibilité de 85% et 100% [5].

L’échographie abdominale est réalisée en
premiere intention permettant ainsi de confirmer le
diagnostic en précisant la localisation du kyste, le
nombre et ses rapports anatomiques. Toute fois sa
résolution spatiale est limitée comparativement a la
tomodensitométrie qui permet une analyse plus précise
de I'environnement du kyste [6].

Le traitement médical initial est basé sur les
mesures de réanimation en cas de choc anaphylactique

péritonéale abondante est réalisée par le sérum
physiologique avec aspiration. La technique chirurgicale
de choix dans le contexte d’urgence est la résection du
doéme saillant qui est une méthode facile et adaptée aux
pays d’endémie [7].

IV. CONCLUSION

La rupture aigue d'un kyste hydatique dans la
cavité péritonéale est un phénomene rare mettant en jeu
le pronostic vital. Elle doit étre toujours suspectée dans
les pays d’hyper endémie hydatique. L'échographie et
la tomodensitométrie permettent un diagnostic précoce
de cette complication.

Déclarations des auteurs
Les auteurs déclarent ne pas avoir de conflit

par l'administration des drogues vasoactives, o . .
. . . . d’intérét en relation avec cet article.
remplissage et monitorage. Ensuite une toilette
Figure 1A
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Figure 1B
Figure 1A et 1B: TDM abdominale en coupe axiale montrant la présence de multiples kystes hydatiques du foie droit.

Figure 2A

Figure 2A: TDM pelvienne en coupe axiale montrant la présence d’'un kyste hydatique multi vésiculaire (fleche bleue)
et un autre sus et latéro-vésical gauche a paroi affaissée et discontinue (fleche rouge) associée a un épanchement

péritonéal témoignant de sa rupture aigue.
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Figure 2B

Figure 2B: Reconstruction coronale.
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The Comparison Study of Lung Computerized Tomography Severity

Score and Vaccination Status in Covid-19 Patient’s
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Abstract- In the COVID-19 pandemic, HRCT chest is often used by clinician to determine extent of
their lung involvement. The aim of this study is to assess the severity of lung involvement in
confirmed/suspected COVID-19 patients and its correlation to vaccination status, with either
COVISHIELD or COVAXIN, in a tertiary care center. This is a retrospective study, in which our
data is analyzed from 1st April 2021 to 30th April 2021, to identify patients (>16 years) who had
confirmed (positive RT-PCR or antigen test) and received a HRCT Chest within 1st week (Avg
<3.5 days) of RT-PCR Positive test, to determine the extent of their lung involvement using the
CT severity score (CT-SS). Patients were classified in 3 groups based on their vaccination status
to determine its correlation with the CT-SS score: fully vaccinated (received 2 doses of vaccine),
partially vaccinated (one dose of vaccine), and unvaccinated. Basic descriptive statistics,
Student t test and ANOVA test were done using Epi-info 7.1 software M.S.Windows.
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computerized tomography, CT-SS-computerized tomography severity score; RT-PCR-reverse
transcription polymerase chain reaction.
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The Comparison Study of Lung Computerized
Tomography Severity Score and Vaccination
Status in Covid-19 Patient’s

Dr. Rohith Sandesari *, Dr. T Rajani ° & Dr. Jyostna Rani Y °

Abstract- In the COVID-19 pandemic, HRCT chest is often
used by clinician to determine extent of their lung involvement.
The aim of this study is to assess the severity of lung
involvement in confirmed/suspected COVID-19 patients and its
correlation to vaccination status, with either COVISHIELD or
COVAXIN, in a tertiary care center. This is a retrospective
study, in which our data is analyzed from 1st April 2021 to 30th
April 2021, to identify patients (>16 years) who had confirmed
(positive RT-PCR or antigen test) and received a HRCT Chest
within 1st week (Avg <3.5 days) of RT-PCR Positive test, to
determine the extent of their lung involvement using the CT
severity score (CT-SS). Patients were classified in 3 groups
based on their vaccination status to determine its correlation
with the CT-SS score: fully vaccinated (received 2 doses of
vaccine), partially vaccinated (one dose of vaccine), and
unvaccinated. Basic descriptive statistics, Student t test and
ANOVA test were done using Epi-info 7.1 software
M.S.Windows. A total of n=175 patients (median age 51
years, 66.3% male; 33.7% female) of which 158 (90%) had
confirmed COVID-19 positive RT-PCR and 17(10%) had
disease with classic symptoms and rapid antigen test positive
for COVID 19. Of the 175 patients 34 (19.4%) had complete
vaccination, 63 (36%) had partial vaccination and 78(44.6%)
had no vaccination. The CT severity score of the completely
vaccinated patients was significantly lower (i.e., between 0 to
2), compared to partially vaccinated (i.e., between 2 o 18) &
unvaccinated patients (i.e., between 2 to 23). The mean CT-SS
of vaccinated, partially vaccinated & unvaccinated is 0.23 =
0.11, 6.98 = 0.62, &11.46 = 0.73, respectively p<0.001. A
multivariate linear regression model showed that partial or fully
vaccinated patient’s had lower CT severity score compared to
vaccinated patients (adjusted R squared = 0.41). CT severity
score in fully vaccinated patients is significantly lower
compared to partially vaccinated or unvaccinated patients.
Complete vaccination in patients could be critical in preventing
severe lung disease. However, we found no significant
difference in CT-SS of vaccinated patients who had taken

either COVISHIELD or COVAXIN.
Keywords.: COVID-19-Coronavirus 2019 or SARS-CoV2
infection, HRCT-high resolution computerized

tomography, CT-SS-computerized tomography severity
score; RT-PCR-reverse transcription polymerase chain
reaction.
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I. [NTRODUCTION

oronaviruses are a family of viruses that usually
causes illness such as the common cold, severe

acute respiratory syndrome (SARS).In March of
2019, a new coronavirus was identified as the cause of a
pneumonia outbreak that originated in China. This
Causative virus was initially termed as “Novel corona
virus 2019” ,by WHO, later a coronavirus study group
(CSG) Renamed the virus as “Severe acute respiratory
syndrome corona virus 2” aka “SARS-CoV-2” and the it
causes is called as “Corona virus disease 2019” aka
“COVID-19”. In March 2020, the World Health
Organization (WHQO) declared the COVID-19 outbreak a
pandemic. The virus spreads by direct means such as
droplet spread or by indirect means such as airborne
spread. Due to longer incubation periods and
contagiousness of the disease, the disease spreads
rapidly in population cluster. Some patients can also be
asymptomatic accelerating the spread of disease.

Elder population are usually at high risk of
serious illness from COVID-19.The risk increases with
age. There are certain medical conditions that increase
risk of serious illness from Covid19, such as Heart
disease, Cancer, Chronic obstructive pulmonary
disease, Diabetes, Obesity, Hypertension, smoking,
chronic kidney disease, weakened immune system,
asthma, liver disease. On HRCT, Ground glass opacities
are the areas of the increased lung opacity where
underlying broncho vascular markings are not obscured.
Ground glass opacity is usually the most common
manifestation of Covid-19 pneumonia on HRCT chest
imaging. Both lower lobes are the usually the most
commonly involved. Often the common finding is
multiple focal ground glass opacities in both lung fields.
Reversed halo sign is also a typical finding visualized on
HRCT. However there a few indeterminate findings
noted are Diffuse ground glass opacities without any
clear distribution, Nodular opacities with ground glass
halo, focal consolidations and centrilobular nodules.

However, COVID-19 pneumonia sometimes,
may manifest as unilateral Ground glass opacity, before
the onset of symptoms with rapid progression into
diffuse disease involving both lung fields. On 1 January
2021, the Drug Controller general of India (DCGI)
approved emergency use of the Oxford-AstraZeneca
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vaccine (local trade name "Covishield"). On 2 January,
the DCGI also granted an interim emergency use
authorization BBV152 (trade name "Covaxin'), a
domestic vaccine developed by Bharat Biotech in
association with the Indian Council of Medical research
and National Institute of Virology. Both of them require 2
doses for complete vaccination with a interval 30 days in
between both the doses.

The main objective of the study is to assess the
severity of lung involvement in RT-PCR confirmed
COVID-19 patients. And also to assess the severity of
lung involvement to vaccination status, with either
COVISHIELD or COVAXIN, and also with co-morbidities.

[I.  MATERIALS AND METHODS

This is a retrospective study done in the
Department of Radiology and Imageology in a tertiary
care center. The data is analyzed from 1st April 2021 to
30th April 2021, to identify patients (>16 years) who had
confirmed (positive RT-PCR + SYMPTOMS) and
underwent a HRCT Chest within 1st week (Avg <3.5
days) of RT-PCR Positive test (False positive rate 0.8-
1.3%), to determine the extent of their lung involvement
using the CT severity score (CT-SS).

All the patients (n=175) have undergone a
standardized HRCT chest imaging protocol with single
inspiratory breath hold. CT Images of the chest were
obtained on a 16slice multidetector CT Unit (Philips
Brilliance MRC 600) with 8—120 kVp, 20-40 mAs tube
current, slice section of 1.5 mm, rotation 0.5, Matrix 512
x 512. Patients were classified in 3 groups based on
their vaccination status to determine its correlation with
the CT-SS score: fully vaccinated (received 2 doses of
vaccine), partially vaccinated (one dose of vaccine), and
unvaccinated.

All the cases were reviewed by two independent
radiologist with 15 years and 2 years of experience and
were blinded to the history. In all cases, semiquantitative
CT severity scoring was calculated per each of the 5
lobes considering the extent of anatomic involvement,
as follows: 0-No involvement; 1-< 5% involvement; 2- 5—
25% involvement; 3- 26-50% involvement; 4- 51-75%
involvement; and 5- > 75% involvement. The resulting
CTSI score was the sum of each individual lobar score
and (0 to 25). The CTSI scoring was classified into 3
groups (1)mild involvement with CTSI score 1-9 ;(2)
moderate involvement with CTSI score 10-17;(3) severe
involvement with CTSI score 18-25.

[1I.  STATISTICAL ANALYSIS

Basic descriptive statistics were reported as
frequencies and means. Student t test and ANOVA test
were done and p value <0.05 was defined as
statistically significant. The analysis was performed
using Epi-info 7.1 software M.S.Windows.
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IV.  RESULTS & OBSERVATIONS

A total of n=175 patients were included in the
study who have been confirmed cases of COVID -19
pneumonia by RT-PCR test and having symptoms.
Almost 116 patients i.e 66.3% of the study population
was Males& n=59 patients (33.7%) were females.
Majority of the study population i.e, 45.7% was observed
in the age group of 45-59 years when compared to other
age groups. The Mean age of the study population was
49.03 years = 1.11.

Approximately 20% (n=34) of the study
participants had taken 2 doses of COVID Vaccine
(COVAXIN/COVISHIELD). Approximately 44.6% (n=78)
of the study participants were not vaccinated.

The mean CTSI is higher in patients with co-
morbidities compared to patients with no underlying
condition. The mean CTSI in patients with Co-
morbidities is 13.1 = 4, whereas in patients with no co-
morbidities is 6 = 3.2.

The mean CTSI value of the study participants
was 7.57 = 0.5.Majority (i.e 30 out of 35) of the study
participants with no lung involvement were fully
vaccinated which was statistically significant (p<0.001).
Majority of the study participants (i.e 30/34) who were
completely vaccinated had no involvement of lung and
only few had mild involvement of the lung. This
observation is statistically highly significant (p<0.001).

The CT severity score of the completely
vaccinated patients was significantly lower (i.e., between
0 to 2), compared to partially vaccinated (i.e., between 2
to 18) & unvaccinated patients (i.e., between 2 to 23).
The mean CT-SS of vaccinated, partially vaccinated &
unvaccinated is 0.23 = 0.11, 6.98 = 0.62, & 11.46 =
0.73, respectively p <0.001.

V. DISCUSSION

Approximately 20% (n=34) of the study
participants had taken 2 doses of Covid Vaccine, which
is higher than the India National average of 9.7%
according to WHO. Approximately 44.6% (n=78)of the
study participants was not vaccinated, which is less than
the National average of 80.3% (according to WHQO).The
higher average vaccination status can be attributed to
the fact that this is tertiary care center in a metro city
where most of the population has access to the vaccine.
The mean CTSI is higher in patients with co-morbidities
compared to patients with ncondition. The mean CTSI in
patients with Co-morbidities is 13.1 = 4, whereas in
patients with no co-morbidities is 6 =+ 3.2. This
observation is statistically significant (p-value<0.05) and
is consistent with previous studies.

The mean CTSI value of the study participants
was 7.57 = 0.5. Most of the study population were
having mild Lung Involvement based on CTSI.
According to the study conducted by Marco et al, the



average CTSI in the population is 6.1 = 1 with mild lung
involvement, which is comparable to our study.

Majority (i.e 30 out of 35) of the study
participants with  no lung involvement were fully
vaccinated which was statistically significant (p<0.001)
Majority of the study participants (i.e 30/34) who were
completely vaccinated had no involvement of lung and
only few had mild involvement of the lung. This
observation is statistically highly significant (p<0.001).
Among the vaccinated patients, there was no significant
difference in CTSI between COVISHIELD (mean CTSI
0.22 + 0.8) and COVAXIN (mean CTSI 0.23 = 0.3).

The CT severity score of the completely
vaccinated patients was significantly lower (i.e., between
0 to 2), compared to partially vaccinated (i.e., between 2
to 18) & unvaccinated patients (i.e., between 2 to 23).
The mean CT-SS of vaccinated, partially vaccinated &
unvaccinated is 0.23 = 0.11, 6.98 = 0.62, & 11.46 =
0.73, respectively p <0.001. This is comparable to the
other similar studies done by Jaimin et al., University of
Louisville School of Medicine. A multivariate linear
regression model showed that partial or fully vaccinated
patient's had lower CT severity score compared to
vaccinated patients (adjusted R squared = 0.41).

Our study has few limitations. The study is done
in a single tertiary care center, thus could have a
selection bias affecting the generalizability of the study.
Only 20% (40/175) of our study population is completely
vaccinated. A study population with higher vaccination
status compared to unvaccinated could give a better
comparison and analysis

VI. CONCLUSION

CT severity score is higher in patients with Co-
morbidities compared to patients with no underlying
medical condition. CT severity score in fully vaccinated
patients is significantly lower compared to partially
vaccinated or unvaccinated patients. Complete
vaccination could be critical in preventing severe lung
disease. However, we found no significant difference in
CT-SS of vaccinated patients who had taken either
COVISHIELD or COVAXIN.
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friendliness of the most public part of your paper.

Keywords
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Numerical Methods

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

Abbreviations
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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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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:

0 Explain the value (significance) of the study.

0 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.

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

0 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:

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

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

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

0 Resources and methods are not a set of information.
0 Skip all descriptive information and surroundings—save it for the argument.
0 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:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

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

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.
0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 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.

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

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

0 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.

0 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?

0 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

XXI

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

© Copyright by Global Journals | Guidelines Handbook .



INDEX

A

Acoustic - 20, 23, 24, 26
Adhesion - 25
Anticipate - 25

B

Boulevard - 4

E

Edematous - 20

Impregnation - 6, 14

P

Pertinent - 34

R

Resection - 2,4, 6,7

S

Sentinel - 16
Speculate - 25
Spiculated - 20, 23, 26, 29

u

Unveiled - 20



Y

save our planet

f &

ournal of Medical Research

www.GlobalJournals.org | www.MedicalResearchJournal.org
~ or email us at helpdesk@globaljournals.org

9 | ‘ “
70 61158698 61427>

© Global Journals

ISSN 9755896



	Global Journal of Medical Research: D
	Volume 23 Issue 1 (Ver. 1.0)
	Copyright Policies
	Honourable Board Members
	Contents
	1. Ultra Sonographic Profile of Nephroblastoma at the University Clinics of Kinshasa
	2. Axillary Nodal Metastases - Prediction by Ultrasound and Digital Mammogram Features of Primary Breast Malignancy
	3. MLC Transmission and Dosimetric Leaf Gap Measurement Using CU Values from Integrated Images of Varian VitalBeam LINAC
	4. Acute Generalized Peritonitis due to Peritoneal Hydatid Cyst Rupture
	5. The Comparison Study of Lung Computerized Tomography Severity Score and Vaccination Status in Covid-19 Patient’s
	Memberships
	Author Guidelines
	Index

