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causes of developmental delays in children. This 
highlights the need to include early detection along 
w i t h  t h e  m a n a gem ent  o f  c h ro m o s o m a l  
abnormalities as an important component in 
antenatal care. The most common chromosomal 
abnormalities include Patau syndrome (trisomy 13), 
Edwards syndrome (trisomy 18), and Down 

1 syndrome (trisomy 21). In several countries all 
across the globe, definitive prenatal screening has 
become a standard testing practice for chromosomal 

2
disorders.  For the detection of these abnormalities, 
biochemical markers and ultrasonography are two of 
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ABSTRACT
Objective: To determine the sensitivity and specificity of nuchal translucency and nasal bone for detecting 
trisomy 21 and other poor fetal outcomes.
Study Design: A prospective cohort study with diagnostic accuracy assessment.
Place and Duration of Study: The study was conducted at the Department of Obstetrics and Gynecology, Pak 
Emirates Military Hospital (PEMH), Rawalpindi, Pakistan, from January 2023 to June 2023.
Methods: One hundred and fifty-four pregnant females were included. After recording medical and 
geographical history, a single professional performed their sonographic assessment. Fetuses having crown-
rump length between 45-84mm were evaluated for nuchal translucency and nasal bone. In cases of suspected 
aneuploidies, chorionic villus sampling was performed, and, according to the results, patients with signs of 
trisomy 13, 18, or 21 were advised to terminate. For fetal outcomes, a follow-up was done throughout the 
pregnancy. This study included females between 11 and 13+6 weeks of singleton pregnancy having CRL of 45-
84mm, excluding high-order pregnancies and fetuses above 14 weeks of gestational age. 
Results: Karyotype analysis revealed that 2.6% of fetuses had Trisomy 21. Among these, 3 had higher nuchal 
translucency thickness, and 1 had an absent nasal bone. The detection rate for Trisomy 21 was higher with 
increased NT (75%) than with an absent nasal bone (25%). All 4 cases of Trisomy 21 were terminated. 
Additionally, 3 cases with pre-eclampsia history had pre-term delivery, and 3 cases with raised NT but without 
Trisomy 21 experienced miscarriage. 
Conclusion: In the first trimester, Increased NT was a more prevalent marker for trisomy 21 in our cohort than 
an absent nasal bone. The role of nasal bone assessment in this setting requires further investigation in larger 
studies.

Keywords: Aneuploidies, Nasal Bone, Nuchal Translucency, Trisomy.

 
How to cite this: Khail SK, Choudry A, Ashraf VN, Siraj A, Qasim R, Fareed A. A Prospective Cohort Study with Diagnostic Accuracy 
Assessment for Sensitivity of Nuchal Translucency and Nasal Bone in First-Trimester Screening for Trisomy 21 and Association with 
Pregnancy Outcomes. Life and Science. 2026; 7(2): 145-150. doi: http://doi.org/10.37185/LnS.1.1.725

Sensitivity of NT and Nasal Bone for Trisomy 21 DetectionLife & Science 2026 Vol. 7, No. 2

Department of Obstetrics & Gynecology
Pak Emirates Military Hospital (PEMH), Rawalpindi, Pakistan

Correspondence:
Dr. Shumaila Khawaja Khail  
Assistant Professor, Obstetrics & Gynecology
Pak Emirates Military Hospital (PEMH), Rawalpindi, 
Pakistan
E-mail: dskhawaja@gmail.com

stReceived: Oct 16, 2024; 1  Revision Received: May 10, 2025
nd2  Revision Received: Dec 22, 2025; Accepted: Jan 06, 2026

Introduction
Chromosomal abnormalities in babies place an 
added burden on parents and on society as a whole. 
These chromosomal anomalies are one of the main 
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3the several modalities.  First-trimester screening 
mainly involves double markers, which measure 
pregnancy-associated plasma protein A (PAPP-A) 
and free beta hCG levels, as well as an ultrasound 
usually done between 11-13 weeks and 6 days for 

4,5
nasal bone and nuchal translucency (NT).  While the 
quadruple test (hCG, inhibin A levels, unconjugated 
estriol levels, and AFP) and an Anomaly scan are 
mainly used in prenatal screening during the second 

6
trimester.
Aneuploidies such as trisomies 13, 18, and 21 are 
usually identified by indicators such as variations in 
normal anatomy, structural defects, and biometric 
discrepancies, which are mainly referred to as 
“markers”. Nuchal thickness (NT) is thought to be 
one of the most distinctive and sensitive individual 

7markers among them.  Nuchal translucency (NT) 
thickness, an anechoic area behind the fetal neck, is 
detectable and measurable in all fetuses between 
gestational age of 11 and 14 weeks. Measurements 
of increased nuchal translucency (NT) have been 
adopted as a prenatal screening protocol for 
aneuploidies and have been found to indicate 

8
fetuses at increased risk for aneuploidies.  In quality-
controlled circumstances, detection rates using NT 
measurements for trisomy 21 and other 
aneuploidies reach 80 to 90% with a 5% false-

9
positive rate.  Moreover, the absence or presence of 
the nasal bone, either alone or in conjunction with 
nuchal translucency, also serves as a promising soft 
ultrasound marker for aneuploidies in first-trimester 

1 0
ultrasound.  Var ious invest igat ions a lso 
demonstrated that using markers in groups, as 
compared to using them individually, yields the best 
results in terms of sensitivity and specificity. 
Based on the results of first-trimester screening, 
which includes markers such as nuchal translucency 
(NT) measurements and nasal bone (NB), this study 
aimed to determine the sensitivity and specificity of 
this marker cluster in predicting fetal aneuploidies 
and poor fetal outcomes. 

Methods
The cohort study was carried out at the Department 
of Obstetrics and Gynecology, Pak Emirates Military 
Hospital (PEMH), Rawalpindi, Pakistan, from January 
2023 to June 2023, after taking approval by the 
Institutional Review Board (IRB) of the hospital vide 

rd
letter reference number: A28/EC/555/23, dated 23  

December 2022. The sample size was calculated 
using the WHO calculator with a 95% confidence 
level, a 5% margin of error, and a 10.7% prevalence of 
aneuploidies such as trisomy 13, 18, and 21. The 

11 
sample size came out to be 154. After providing a 
thorough explanation of the procedure, both verbal 
and written informed consent was obtained from 
every patient for their participation in the study. A 
non-probability consecutive sampling technique was 
used for data collection.
This study enrolled pregnant female patients aged 
18-40 years. All these female patients presented 
with a singleton pregnancy, and the gestational age 
of the fetus population was between 11 weeks and 
13 weeks and 06 days with a crown-rump length of 
45-84 mm. All the pregnant patients with high-order 
pregnancies, and the fetal population having a 
gestational age of above 14 weeks were excluded 
from the current study. Moreover, all pregnant 
female patients who did not consent to be included 
in the study were excluded. 
After informed consent was obtained, the history 
was taken from all participants, including their age, 
obstetrical history, prior history of a child with 
trisomy 13, 18, or 21, and any history of medical 
disorders. In addition, patients' addresses, contact 
numbers, and ethnicities were taken into account.  
After all the data had been recorded, the patient 
underwent a routine sonographic assessment by a 
single healthcare professional. After the dating scan, 
if the gestational age of the fetus was between 11-
13+6 weeks and the CRL was between 45-84 mm, NT 
measurements were taken. The calculation of NT 
measurements was done using the Fetal Medicine 
Foundation (FMF) calculator. Nuchal translucency 
was considered enlarged if it exceeded or equaled 
the 95th percentile for the given crown-rump length 
(CRL) of the reference ranges, and the Nasal bone 
was classified as present or absent on the basis of the 
evaluation of the fetal facial profile. The risk 
evaluation was performed by calculating NT 
measurements and assessing the presence or 
absence of the nasal bone. In cases of suspected 
aneuploidies, patients were counseled and asked to 
undergo Chorionic Villus Sampling (CVS), which was 
guided by maternal factors, biochemical markers in 
maternal serum, and ultrasound findings. The CVS 
was done in patients who gave their consent. Their 
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samples were sent to the Armed Forces Institute of 
Pathology (AFIP), and the reports were received 2 
weeks later. Based on the CVS results, subjects who 
showed positive results for trisomy 13, 18, or 21 
were counseled and given the option of termination. 
All the other patients were followed throughout 
their pregnancies to assess fetal outcomes.
Statistical Package for Social Sciences (SPSS) version 
23.0 was used for the analysis of data. Descriptive 
statistics, including the median and range, were 
calculated for continuous variables such as age, 
maternal age, and gestational age. Frequencies and 
percentages were calculated for categorical 
variables such as pre-eclampsia, gestational diabetes 
mellitus, Trisomy, and nuchal translucency thickness. 
The diagnostic performance of Nuchal Translucency 
(NT) and nasal bone assessment for detection of 
Trisomy 21 was evaluated using a 2×2 contingency 
table to calculate sensitivity, specificity, positive 
predictive value (PPV), and negative predictive value 
(NPV. Due to the small number of Trisomy 21 cases 
and low expected counts in some cells, Fisher's exact 
test was used to determine statistical significance. 
The P-values less than 0.05 were considered 
statistically significant. All cases were followed until 
delivery, and associations between maternal or fetal 

risk factors (such as history of pre-eclampsia or 
raised NT) and adverse outcomes (miscarriage, pre-
term delivery, or termination) were descriptively 
analyzed.

Results
A total of 154 first and early-second-trimester 
singleton pregnancies that met the inclusion 
requirements were recruited in the study. The 
median maternal age was 29 years (range 18-40 
years). Of these, 90 (58.4%) were aged 18-30, while 
64 (41.6%) were aged 31-40. At the time of 
ultrasound, the median gestational age was 12 
weeks (range, 11-14 weeks), with the number of 

th th th th
women scanned in the 11 , 12 , 13 , and 14  weeks 
is shown in Table 1.
Among the study participants, 5 (3.2%) had a history 
of pre-eclampsia, and 3 (1.9%) had gestational 
diabetes mellitus (GDM). Nuchal translucency (NT) 
was raised in 7 (4.5%) of the total women, while the 
nasal bone was absent in 3 (1.9%).
Table 2 summarizes the diagnostic performance of 
Nuchal Translucency (NT) and nasal bone 
assessment for the detection of Trisomy 21. For NT, a 

th
measurement ≥95  percentile demonstrated a 
sensitivity of 75.0% and a specificity of 97.33% with a 
positive predictive value (PPV) of 42.86% and a 
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negative predictive value (NPV) of 99.32% (P < 
0.001). In comparison, the absence of the nasal bone 
showed lower sensitivity (25.0%) but slightly higher 
specificity (98.67%), with a PPV of 33.33% and an 
NPV of 98.01% (P = 0.076). These results indicate that 
NT thickness is a more sensitive marker for detecting 
Trisomy 21, whereas nasal bone absence is highly 
specific but less sensitive. Fisher's exact test was 
used to calculate P-values due to the small number of 
Trisomy 21 cases.
All the cases were followed till delivery, of which 144 
had full-term delivery, 3 had pre-term, 3 had 
miscarriage, and 4 had termination, as given in Table 
3.
All 4 cases with detected Trisomy 21 were 
terminated. Additionally, 3 cases with a history of 
pre-eclampsia had a pre-term delivery, and 3 cases 
with raised NT but without Trisomy 21 detection 
experienced miscarriage. 

Discussion
The most frequent chromosomal anomaly found 
during first-trimester screening is Down syndrome, 
often referred to as trisomy 21, which is caused by 

12
the presence of an additional chromosome 21.  This 
extra chromosome results in developmental 
retardation, various medical conditions, intellectual 
disability, and changes in some physical features as 

13
well.  While other less frequent chromosomal 
abnormalities include Patau Syndrome (trisomy 13) 

14
and Edward Syndrome (trisomy 18).  They 
abnormalities have more severe impacts on the 
developing baby. Once occurred, all these anomalies 

15cannot be reversed.  Therefore, the early detection 
of these chromosomal abnormalities is critical, 
which can be done using biochemical markers or 

16
ultrasonography.
In the context of prenatal diagnosis, aneuploidies 
such as trisomies 13, 18, and 21 are typically 
identified by morphological anomalies, congenital 
mal format ions ,  and  expected  b iometr ic  

17discrepancies, collectively referred to as markers.  

Primarily, Trisomy 13,18, and 21 can be identified 
using two markers: nuchal translucency and nasal 

18
bone.  The current study aimed to determine the 
sensitivity of the nuchal translucency and nasal bone 
for detecting different aneuploidies and poor fetal 
outcome. This study confirmed that an increase in 
nuchal translucency thickness is an effective marker 
in the detection of trisomy 21 during 11-13+6 weeks 
of pregnancy. 
In a study by Ghaffari SR et al., the 51 subjects 
showed chromosomal abnormalities, including 1 
triploidy case, 6 sex chromosomal abnormality 
cases, 8 trisomy 18 cases, 33 trisomy 21 cases, and 3 
other unbalanced abnormalities. According to this 
study, the false positive rate (FPR) and detection rate 
for trisomy 21 were 4.84% and 93.8% using nuchal 
translucency and biochemical markers, respectively, 
and the FPR and detection rate of trisomy 21 using 
tricuspid regurgitation, nuchal translucency, duct 
venosus flow, nasal bone, and biochemical markers 

19
were 3.4% and 100%, respectively.  This study 
showed somewhat similar results to the current 
study, as for the detection of trisomy 13,18, and 21, 
parameters such as nasal bone and nuchal 
translucency were used, while in the above-
mentioned study, multiple parameters such as NB, 
NT, DV, TR, and biochemical markers were used.
A similar study by Sepulveda W et al. included 1,287 

20
pregnancies screened over a 3-year period.  The 
median maternal age in this study was 33 years 
(range 14-47 years), while the median age in the 
current study was 29 years (range 18-40 years). In his 
study, NT was raised in 110 (8.5%) fetuses, and 25 
(1.9%) fetuses had absent nasal bone, and in the 
current study, NT was raised in 7 (4.5%) fetuses, and 
nasal bone was absent in 3 (1.9%). Also, in his study, 
trisomy 21 was detected in 31 subjects, and out of 
these, 13 had absent nasal bone, and 28 had 
increased nuchal translucency (detection rate 41.9% 

20and 90.3% respectively).  While in the present 
research, trisomy 21 was detected in 4 subjects. 
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Another study by Sepulveda W et al. assessed the 
effectiveness of nuchal translucency and nasal bone 

stmeasurements in 1 -trimester twin or multiple 
21

pregnancies.  In the current study, only singleton 
pregnancies were included. This investigation 
included 440 subjects, including 1 case of 
quadruplets, 8 cases of triplets, and 206 twin 
pregnancies. NT measurements were taken in all the 
subjects. 6 (8.6%) of monochorionic fetuses and 10 
(2.7%) of dichorionic fetuses showed signs of 

thincreased NT thickness greater than the 95  
percentile (P < 0.05). Out of the total study 
population, only 4 subjects had an absent nasal 

21
bone, and 3 of them showed signs of aneuploidy.

 An investigation by Geipel A et al.showed somewhat 
22

contrasting results to the present study.  This study 
included a total of 49 subjects, out of which 4 had 
trisomy 13, 8 had trisomy 18, and 37 had trisomy 21. 
Similar to the current study, screening in this 

nd
research was performed in the early 2  trimester. As 
per this investigation, the most sensitive criterion for 
identifying fetuses with trisomy 21 was nasal bone 
hypoplasia. While in the current study, nasal bone 
absence showed low sensitivity (25%) and did not 
show any significance in the detection of any kind of 
trisomy. 
Furthermore, Nuchal fold and nasal bone 
assessments in Geipel A et al. study, screening 
methods independent of mother age, detected 
66.7% of subjects with trisomy 13/18 (false-positive 
rate (FPR), 5.8%) and 64.9% of cases with trisomy 

22
21.  In contrast, the current study demonstrated 
that nuchal translucency alone achieved a higher 
sensitivity of 75% for trisomy 21, suggesting that NT 
was a more reliable screening parameter in our 
population. Moreover, the inclusion of tricuspid flow 
and ductus venosus assessment increased the 
detection rate to 75.7% for trisomy 21 (FPR, 10.8%) 
and to 83.3% for trisomy 13 and 18. These Doppler 
parameters were not discussed in the current 
investigation.
In addition to the existing literature, the present 
study strongly suggests that nuchal translucency is 
an effective ultrasonographic marker for detecting 
Down's syndrome. The outcomes of this study will 
contribute to the existing body of knowledge in 
prenatal diagnostics and potentially guide 
healthcare providers in making more informed 

decisions regarding patient management and 
counseling.  

Conclusion
In this single-center cohort, increased nuchal 
translucency was the most prevalent and effective 
first-trimester ultrasonographic marker for Trisomy 
21. The assessment of the nasal bone, in isolation, 
had a low detection rate. The evaluation of these 
markers for predicting other adverse outcomes, like 
miscarriage, was inconclusive and warrants larger 
prospective studies.
This was a single-center study that only included 154 
pregnant females with singleton pregnancies. 
Furthermore, only a limited set of parameters, such 
as NB and NT, was used in this investigation to detect 
trisomies 13, 18, and 21. It is recommended that 
future studies include multicenter investigations 
that encompass patients with multiple pregnancies 
and cover a wide range of parameters, such as 
biochemical markers, ductus venosus flow (DV), and 
tricuspid regurgitation (TR).
Acknowledgment: We would like to acknowledge all 
the efforts and thank all the individuals who 
participated directly or indirectly and helped us 
perform this research
Conflict of Interest: The authors declare no conflict 
of interest
Grant Support and Financial Disclosure: None

REFERENCES
1. Juneja SK, Tandon P, Sharma A, Sharma A. Sensitivity and 

specificity of prenatal screening methods for detection of 
risk of fetal chromosomal abnormalities. International 
Journal of Reproduction, Contraception, Obstetrics and 
Gynecology. 2020; 9: 540-5. doi: 10.18203/2320-
1770.ijrcog20200332

2. Bedei I, Wolter A, Weber A, Signore F, Axt-Fliedner R. 
Chances and challenges of new genetic screening 
technologies (NIPT) in prenatal medicine from a clinical 
perspective: a narrative review. Genes. 2021; 12: 501. doi: 
10.3390/genes12040501

3. Fiorentino DG, Hughes F. Fetal Screening for Chromosomal 
Abnormalities. NeoReviews. 2021; 22: e805-18. doi: 
10.1542/neo.22-12-e805

4. Ziolkowska K, Dydowicz P, Sobkowski M, Tobola-Wrobel K, 
Wysocka E, Pietryga M. The clinical usefulness of 
biochemical (free β-hCg, PaPP-a) and ultrasound (nuchal 
translucency) parameters in prenatal screening of trisomy 
21 in the first trimester of pregnancy. Ginekologia polska. 
2019; 9: 161-6. doi: 10.5603/GP.2019.0029

5. Baliga A. Significance of sonological evaluation of nuchal 

Sensitivity of NT and Nasal Bone for Trisomy 21 DetectionLife & Science 2026 Vol. 7, No. 2

149



translucency and correlation with pregnancy outcome. 
Journal of South Asian Federation of Obstetrics and 
Gynaecology. 2019; 11: 225-9. doi: 10.5005/jp-journals-
10006-1692

6. Ayesha A, Aruna N, Saloni A, Smriti P. Screening 
chromosomal anomalies in early pregnancy: When and 
why. Indian Journal of Medical Specialities. 2018; 9: 86-93. 
doi: 10.1016/j.injms.2018.05.004

7. Kim MS, Kang S, Cho HY. Clinical significance of sonographic 
soft markers: A review. Journal of Genetic Medicine. 2018; 
15: 1-7. doi: 10.5734/JGM.2018.15.1.1

8. Stuurman KE, Van der Mespel-Brouwer MH, Engels MA, 
Elting MW, Bhola SL, Meijers-Heijboer H. Isolated increased 
nuchal translucency in first trimester ultrasound scan: 
diagnostic yield of prenatal microarray and outcome of 
pregnancy. Frontiers in medicine. 2021; 8: 737936. doi: 
10.3389/fmed.2021.737936 

9. Garshasbi M, Wang Y, Hantoosh Zadeh S, Giti S, Piri S, Reza 
Hekmat M. Clinical application of cell-free DNA sequencing-
based noninvasive prenatal testing for trisomies 21, 18, 13 
and sex chromosome aneuploidy in a mixed-risk population 
in Iran. Fetal Diagnosis and Therapy. 2020; 47: 220-7. doi: 
10.1159/000501014

10. Bansal V, Jhaveri R. Prenatal invasive testing at a tertiary 
referral center in India: A report of 433 cases under a single 
operator. The Journal of Obstetrics and Gynecology of India. 
2022; 72: 47-58. doi: 10.1007/s13224-021-01496-9

11. Pandith AA, Manzoor U, Amin I, Ahmad A, Rashid M, Zargar 
MH, et al. High incidences of chromosomal aberrations and 
Y chromosome micro-deletions as prominent causes for 
recurrent pregnancy losses in highly ethnic and 
consanguineous population. Archives of Gynecology and 
Obstetrics. 2022; 305: 1393-408. doi: 10.1007/s00404-021-
06235-z

12. Anderson CL, Brown CE. Fetal chromosomal abnormalities: 
antenatal screening and diagnosis. American family 
physician. 2009; 79: 117-23.

13. Benn P, Chapman AR. Ethical and practical challenges in 
providing noninvasive prenatal testing for chromosome 
abnormalities: an update. Current Opinion in Obstetrics 
and Gynecology. 2016; 28: 119-24. doi: 10.1097/GCO. 
0000000000000254

14. Gilbert-Barness E, Spicer DE, Steffensen TS. Chromosomal 
Defects. InHandbook of Pediatric Autopsy Pathology 2013 

Apr 4 (pp. 181-195). New York, NY: Springer New York. doi: 
10.1007/978-1-4614-6711-3_6 

15. Hultén MA, Patel SD, Tankimanova M, Westgren M, 
Papadogiannakis N, Jonsson AM, et al. On the origin of 
trisomy 21 Down syndrome. Molecular Cytogenetics. 2008; 
1: 21. doi: 10.1186/1755-8166-1-21

16. Nicolaides KH. Screening for chromosomal defects. 
Ultrasound in Obstetrics and Gynecology: The Official 
Journal of the International Society of Ultrasound in 
Obstetrics and Gynecology. 2003; 21: 313-21. doi: 
10.1002/uog.128

17. Nyberg DA, Souter VL. Sonographic markers of fetal 
trisomies: second trimester. Journal of ultrasound in 
medicine. 2001; 20: 655-74. doi: 10.7863/jum.2001. 
20.6.655

18. Zoppi MA, Ibba RM, Axiana C, Floris M, Manca F, Monni G. 
Absence of fetal nasal bone and aneuploidies at 
first-trimester nuchal translucency screening in unselected 
pregnancies. Prenatal Diagnosis. 2003; 23: 496-500. doi: 
10.1002/pd.628

19. Ghaffari SR, Tahmasebpour AR, Jamal A, Hantoushzadeh S, 
Eslamian L, Marsoosi V, et al. First-trimester screening for 
chromosomal abnormalities by integrated application of 
nuchal translucency, nasal bone, tricuspid regurgitation 
and ductus venosus flow combined with maternal serum 
free β-hCG and PAPP-A: a 5-year prospective study. 
Ultrasound in obstetrics & gynecology. 2012; 39: 528-34. 
doi: 10.1002/uog.10051

20. Sepulveda W, Wong AE, Dezerega V. First-trimester 
ultrasonographic screening for trisomy 21 using fetal 
nuchal translucency and nasal bone. Obstetrics & 
Gynecology. 2007; 109: 1040-5. doi: 10.1097/01.AOG. 
0000259311.87056.5e

21. Sepulveda W, Wong AE, Casasbuenas A. Nuchal 
translucency and nasal bone in first-trimester ultrasound 
screening for aneuploidy in multiple pregnancies. 
Ultrasound in Obstetrics and Gynecology. 2009; 33: 152-6. 
doi: 10.1002/uog.6222

22. Geipel A, Willruth A, Vieten J, Gembruch U, Berg C. Nuchal 
fold thickness, nasal bone absence or hypoplasia, ductus 
venosus reversed flow and tricuspid valve regurgitation in 
screening for trisomies 21, 18 and 13 in the early second 
trimester. Ultrasound in Obstetrics and Gynecology. 2010; 
35: 535-9. doi: 10.1002/uog.7597

Sensitivity of NT and Nasal Bone for Trisomy 21 DetectionLife & Science 2026 Vol. 7, No. 2

150

Author Contributions

SKK: Conception, design of the work, and approval for final submission

AC: Manuscript writing for methodology design, investigation, and approval for final submission

VNA: Writing the original draft, proofreading, and approval for final submission

AS: Data acquisition, curation, statistical analysis, and approval for final submission

RQ: Validation of data, interpretation, write-up of results, and approval for final submission

AF: Revising, editing, supervising for intellectual content, and approving for final submission
SKK is the nominated guarantor and takes full responsibility for the overall content and integrity of the 
work


	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

