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ABSTRACT

Introduction: Thalassemia is a hematologic disorder impairing craniofacial
development in inadequately treated patients. Research on craniofacial
parameters in the Bangladeshi thalassemic population compared to non-
thalassemic is scarce. This study aimed to determine the differences in
craniofacial parameters, if any, between thalassemic patients and non-
thalassemic individuals in Chattogram, Bangladesh, across both sexes.
Materials and methods: This cross-sectional analytical study was carried out
among 100 respondents (50 transfusion-dependent thalassemia patients and
50 non-thalassemic healthy individuals) of 5-30 years during 2020 in
Chittagong Medical College, Bangladesh. To measure 10 key craniofacial
parameters (head circumference, 6 horizontal and 3 vertical) in cranial, facial,
nasal, and orbital zones, a digital slide caliper and tape were used. To test
statistical significance, Mann-Whitney U test and unpaired student’s t-test
were done as appropriate. Results: The face height of non-thalassemic males
was higher than that of thalassemia patients, and this was significant (p =
0.027); the intercanthal distance in males with thalassemia showed a highly
significant difference (p = 0.024). When compared to their non-thalassemic
peers, thalassemic female patients were observed to have significantly larger
head circumference (p = 0.025) and head width (p = 0.031). There were
differences between the groups in other craniofacial parameters but
statistically non-significant (p > 0.05). Conclusion: Distinct differences in
craniofacial parameters between thalassemic and non-thalassemic individuals
are highlighted, which emphasize the impact of thalassemia on craniofacial
development, with potential implications for clinical management in
thalassemic patients in Bangladesh. Further research is recommended to
explore these differences' underlying mechanisms and broader inferences.

KEY WORDS: craniofacial measurements, morphometric study, sex,
thalassemia, transfusion dependent

INTRODUCTION

Thalassemia is a diverse genetic hemoglobin disorder, affecting men
and women equally, marked by an inability to synthesize hemoglobin
due to abnormalities in the a, B, and & globin genes, which ultimately
leads to inefficient erythropoiesis and ultimately results in chronic
anemial3. Owing to the high gene frequencies of HbE and B-
thalassemia, this double heterozygosity for a structural hemoglobin
variant in combination with reduced or absent synthesis may prove
to be the most common type of thalassemic disorder around much of
the world?. The Mediterranean, the Middle East, and Southeast Asia
have the greatest rates of thalassemia prevalence, according to
earlier research?. Every year, 320 thousand babies are considered to
be born with a hemoglobin abnormality that is clinically significant,
with about 80% of cases occurin developing nations. The most
cautious estimates indicate that more than 100 million people with a
global frequency of 1.5% for beta thalassemia and at least 5.2% of the
world's population (over 360 million) carry a major hemoglobin
variation>6, It has been estimated that the largely prevalence of
carriers of beta thalassemia is 2.78-4% in India, 5-7% in Pakistan, and
roughly 3% in Bangladesh’°.

Its worldwide distribution has changed, although, as a result of
migration. Consequently, previously non-endemic regions like as
Western Europe and North America have seen an increase in the
prevalence of B-thalassemiaZ2. Usually the most prevalent types are a-
and PB-thalassemial®. In Southeast Asian descent both Alpha
thalassemia and beta thalassemia are common3. Three groups for
HbE beta thalassemia could be made based on clinical severity: mild,
moderate, and severe!l. Individuals suffering from severe Hb E/B
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thalassemia, B thalassemia major, transfusion-dependent Hb H
illness, and other thalassemias need to get Ilifelongblood
transfusions, every three to four weeks for life sustenance?2.

Facial and other skeletal bones deformities are particularly
interesting among the countless problems associated with
thalassemia as they affect both look and function, these anomalies
emerge as a result of extramedullary expansion of hematopoiesis
which the body compensates for long-term anemia?3.14,

Patients with thalassemia frequently have a Class Il skeletal
relationship, which is distinguished by prominent cheek bones, a
mandible that is retrognathic and a clear vertical growth direction. A
reduced jaw, midface projection, and a decreased posterior facial
height as well as the collapsed nose bridge are typical characteristics.
Research shows that there are no statistically significant variations in
skeletal measurements of angle and linearity between males and
females who are thalassemic. Similar patterns of craniofacial
abnormalities, such as a smaller mandibular body and a more convex
craniofacial shape, are seen in both male and female thalassemic
individuals®>-17, These craniofacial deformities and malocclusion due
to bone marrow hyperplasia compensating for ineffective
erythropoiesis!8. Individuals who had blood transfusions on a
monthly basis showed a non-significantly fewer instances of
craniofacial deformities (CFD) compared to those who received
transfusions less frequently (p = 0.495)%°. However, there is debate
because growth retardation is reported to be observed in children
who receive thalassemic transfusions on a regular or irregular basis2°.
While the epidemiological, clinical and hematological aspects of
thalassemia have been extensively studied, there is limited research
focusing on the craniofacial parameters of thalassemic patients
compared to non-thalassemic individuals in Bangladesh. Specifically,
the differences in craniofacial dimensions between these two groups
across both sexes remain underexplored, particularly in the
Chattogram region, despite Bangladesh lying in the world’s
thalassemia belt?122, Understanding these differences is crucial, as
they can influence treatment planning, surgical interventions, and
overall patient care. This knowledge will be valuable for healthcare
providers in tailoring treatment plans for thalassemic patients,
potentially improving patient outcomes. Furthermore, the study may
lay the groundwork for future research in other regions, contributing
to a broader understanding of how thalassemia affects craniofacial
parameters globally. Present study aimed to determine the
differences in craniofacial parameters if any between transfusion
dependent thalassemic patients and non-thalassemic individuals in
Chattogram, Bangladesh across both sexes.

MATERIALS AND METHODS

This cross sectional analytical study, carried out during 2020 in the
department of Anatomy of Chittagong Medical College, Chattogram,
Bangladesh, included conveniently selected 100 respondents of 5-30
years. Of them 50 were transfusion dependent thalassemia patients
and rest were age-matched non-thalassemic healthy individuals.
According to the result of Hb Electrophoresis the subjects were
allotted in proper groups. After getting approval from Ethical Review
Board of Chittagong Medical College data were collected from three
centers of Chattogram- the Department of Pediatrics, Department of
Hematology of Chittagong Medical College Hospital and Fatema
Begum Red Crescent Blood Center. Individuals having no history of
congenital craniofacial abnormality, orthodontic treatment, major
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craniofacial injury or reconstructive surgery in craniofacial region
were included in non-thalassemic group.

Participants were informed of the steps of study. Ensuring safety
study procedure all measurements were taken according to Farkas
method by using measuring tape and digital slide caliper from the
labeled faces of the respondents directly, applying negligible pressure
to the soft tissues?3. Head circumference?*, head width?, face
width, face height, nose height, nose width, nose tip protrusion,
biorbital width, intercanthal width?! and nose root width?6 were
measured following validated techniques.

All data were analyzed with SPSS software (version 26). Data were
presented as number, percentage, or mean + standard deviation. For
comparison, the Mann-Whitney U test and unpaired Student’s t-test
were performed as appropriate. Results were considered to be
significant if p value was less than 0.05 at 95% level of significance.

RESULT

Fifty thalassemia patients as case with similar number of age matched
controls were enrolled in this study. The respondents' ages ranged
from 5 to 30 years, with a mean age of 14.86+7.10 years in
thalassemic patients and 14.70+1.04 years in non-thalassemic
individuals. Out of 100 participants, male: female was 1:0.61. There
were 56% male in thalassemia patient group and 68% male in the
control group, 44% female were in thalassemia patient group and
32% female were in control group.

Table I- Craniofacial Dimensions

Elements Male P Female P

Thalass | Control | VaU® ["Thalass | Contro | Value

emia (n=34) emia 1

(n=28) (n=22) | (n=16)
Head 522142 | 52.64+£2 | p=0.5 | 52.15£1 | 50.93+ | *p=0.
circumfe | .15 78 04 73 1.57 025
rence
(cm)
Head 14.54+0 | 15.19£1 | p=0.1 | 14.39+1 | 13.86x | *p=0.
width .89 .62 19 .01 0.80 031
(cm)
Face 12.04£1 | 12211 | p=0.7 | 11.79+0 | 11.72+ | p=0.7
width .04 .55 83 98 1.34 45
(cm)
Face 10.14+0 | 10.84+1 | *p=0. | 10.30£0 | 10.05+ | p=0.4
height .90 43 027 .96 1.28 88
(cm)
Nose 31713 | 32.89+4 | p=0.2 | 31.93+6 | 31.21x | p=04
width .88 A7 75 11 3.09 78
(mm)
Nose 39.45+3 | 37.85+6 | p=0.2 | 39.63+6 | 37.96+ | p=0.5
height .55 44 76 .38 591 35
(mm)
Nasal 22.54+3 | 20.80+6 | p=0.2 | 21.60+6 | 19.28+ | p=0.1
root .61 13 61 47 5.80 93
width
(mm)
Nasal tip | 20.90+3 | 19.5246 | p=0.3 | 21.34+6 | 18.32+ | p=0.1
protrusio | .73 .99 23 .85 7.82 24
n (mm)
Biorbital | 97.61+£6 | 101.58+ | p=0.0 | 98.64+7 | 95.56+ | p=0.1
width .82 8.46 83 21 3.86 30
(mm)
Intercant | 31.37+£3 | 28.85+3 | *p=0. | 31.29+6 | 29.63+ | p=0.2
hal width | .95 .94 024 .05 4.10 61
(mm)

* p<0.05= significant
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In males, the mean head circumference, head width, face width, nose
width, and biorbital width of non-thalassemic males were greater
than those of thalassemic males, although these differences were not
statistically significant (p > 0.05). The only exception was face height,
which was significantly greater in non-thalassemic males (p = 0.027).
Additionally, thalassemic males tended to have a wider intercanthal
distance compared to non-thalassemic males, and this difference was
statistically significant (p = 0.024). In female participants, thalassemic
individuals were more likely to have a greater head circumference,
wider face, nose, nasal root width, and a wider distance between the
outer edges of their eye sockets (biorbital width), as well as a longer
face and nose, compared to non-thalassemic females. However,
these differences were not statistically significant except for head
circumference, where thalassemic females had a significantly larger
head size (p = 0.025), and head width, which was also significantly
wider in thalassemic females (p = 0.031) (Table I).

DISCUSSION

During this study, the measurements were recorded from four
craniofacial regions. During literature review, only a few studies were
found where particularly the anthropometric measurements of the
jaw and face in thalassemia patients were measured by direct
approach. Different measurement methods were used in some other
studies?’2,

In a number of disciplines, including anthropology, orthodontics,
prosthodontics, and forensic medicine, the assessment of facial
measurements is crucial3-33, This is because precise facial anatomical
data is essential to improving the validity of operations and therapies
in these fields. In order to obtain both functional and aesthetically
pleasing outcomes, orthodontics relies heavily on facial
measurements for both diagnosis and treatment planning32. Dental
prostheses are customized to fit each person's specific face anatomy.
Therefore, precise facial measurements are essential in
prosthodontics for the design and fitting of dental prosthesis. This is
especially crucial when there are large skeletal disparities since
accurate measurements are required to get the intended functional
and aesthetic results33. Facial dimensions are crucial for facial
reconstruction in forensic medicine, which combines science and art
to restore recognizable faces from an unknown skull. This technique
is highly reliant on the accurate measurement of the soft tissues
thickness in the face, which fluctuates throughout populations and is
influenced by age, sex and skeletal occlusions31-34,

In this study, the non-thalassemic males (52.64+2.78 cm) had a
slightly larger head compared to the thalassemic males (52.21+2.15
cm) but it was statistically not significant (p=0.504). The thalassemic
females (52.15+1.73 c¢cm) had a larger head compared to the non-
thalassemic females (50.93+1.57 cm) and it was statistically
significant (p=0.025). Regarding the head width of present
respondents, non-thalassemic male and thalassemic female had
wider head than their counterparts. The difference was statistically
not significant in male (p= 0.119) but was significant in female (p=
0.031). In Turkey!3 the non-thalassemic males (55.2+2.6 cm) had a
larger head compared to the thalassemic males (53.6+2.3 c¢cm). In
female, it was 53.5 cm in thalassemia group and 54 cm in control
group. In both sexes the values were not statistically significant (p
value was 0.071 and 0.635 respectively). The values and trend of the
male group are nearly similar to the present study but in female group
the observation is dissimilar. Head width in the thalassemic male was
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14.8 + 0.7 cm and in non-thalassemic group was 14.7+2.6 cm being
statistically not significant (p=0.111). In thalassemic female head
width was 14.97+ 0.8 cm and in non-thalassemic group it was
14.9+0.8 cm being statistically not significant (p=0.692). The values of
the female group are nearly similar to the present study but in male
group the observation is dissimilar. Study from Jodhpur, India
revealed, in comparison to normal individuals of similar sex and age,
thalassemic male and female patients (in the 10—-17-year age group)
were found to have statistically significant reduced head
circumferences. When comparing the anthropometric parameters for
thalassemic males and healthy males, a highly significant difference
emerged; however, there was no significant difference between the
thalassemic females and the healthy females in the control group3>.
Findings of Cuttack, India revealed that the head circumference of B-
thalassemia patients (age range for boys and girls being 11.05 + 0.18
years and 10.7 + 0.17 years respectively) illustrated a moderate
decrease, with significant variation in the healthy population, B-
thalassemia (minor), and B-thalassemia (major), with the exception of
patients with B-thalassemia (intermedia). Due to marrow hyperplasia,
people with sickle-B thalassemia have decreased head circumference
growth than non-thalassemic people3®. The trend of the male groups
of our study is consistent to Indian studies but for female groups the
trend is dissimilar. This dissimilarity is may be due to ethnic and racial
variations and different sample size.

In present study, the non-thalassemic males had a slightly wider face
(12.21+1.55 cm vs. 12.04+1.04 cm) with no statistical significance
(p=0.783) and longer face (10.84+1.43 cm vs. 10.14+0.90 cm)
compared to the thalassemic males with statistical significance
(p=0.027). The thalassemic females tend to have a slightly wider face
(11.7940.98 cm vs. 11.72+1.34 cm) and longer face (10.30+£0.96 cm
vs. 10.05+1.28 cm) compared to the non-thalassemic females, both
with no statistical significance (p=0.745 and p=0.488). A Turkish
study?? discovered that in male, face width in thalassemia patient
group was 10.60 cm and 10.89 c¢cm in control group. In female, the
mean was 10.73 cm in thalassemia group and 10.31 cm in control
group. In both sexes the values were not statistically significant (p
value was 0.763 and 0.074 respectively). The findings of the study
coincide with the present study. Regarding face height, non-
thalassemic male and female had longer face height compared to the
thalassemic males (10.66 cm vs. 12.05 c¢cm; p=0.016) and female
(10.9740.98 cm vs. 10.49+ 1.48 cm; p=0.329) respectively. For male,
the findings regarding face height in the study are similar to the
present study, but are slight dissimilar in case of female. The trend
from the Iraqi3” male population is dissimilar with the present study
(face width in thalassemic male patients was 98.4+6 mm and 96+12.9
mm in control group). But the findings from the Iragi female are
similar to the present study where the mean face width in
thalassemia patient group and in the non-thalassemic group was
96.6+9 cm and 95.1+6 cm respectively. No statistically significant
difference was observed in both male and female (p=0.377 and
p=0.413 respectively). Regarding face height, the mean face height
was 10.93 +1.21 cm in the male thalassemia patientsand 11.11 + 1.45
cm in the counter group, with no statistically significant difference (p
= 0.566); face height was 10.61 + 1.21 cm in the female thalassemia
patients and 10.77 £ 0.68 cm in the counter group, with no statistically
significant difference (p = 0.412). These findings are comparable to
the present study in case of male but it was slight dissimilar in case of
female. In the current study, among males, the non-thalassemic
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group (32.89+4.47 mm) had a wider nose compared to the
thalassemia patient group (31.71+3.88 mm) but it was statistically not
significant (p value =0.275); the thalassemia patient group had a
longer nose (39.45+3.55 mm) compared to the non-thalassemic
group (37.85+6.44 mm) with no statistically significant difference
(p=0.276); wider nasal root (22.54+3.61 mm) compared to the non-
thalassemic group (20.80+6.13 mm) with no statistically significant
difference (p= 0.261); thalassemia patients (20.90+3.73 mm) had a
longer nasal tip protrusion compared to the non-thalassemic group
(19.52+6.99 mm) with no statistically significant difference (p =
0.323). Among females, the thalassemia patient group had a wider
and longer nose, wider nasal root and longer nasal tip protrusion
compared to the non-thalassemic group with no statistically
significant difference (p>0.05 for all four nasal measurements); and
the mean nose width and nose height of thalassemic female patients
were nearly similar as thalassemic male patients.

Data from Irag3’ showed, in male, nose width, nose height and nasal
tip protrusion in thalassemia patient group were 36.3%3.7 mm,
50.4+5.3 mm and 15+1.6 mm respectively, and in control group were
37+4.2 mm, 51+7.3 mm and 17.1+2.9 mm respectively. In female,
nose width, nose height and nasal tip protrusion in thalassemia
patient group were 38.7+22.7mm, 48.5+8.3 mm and 16.338 mm
respectively, and in control group were 35.5£3.9 mm, 50.4+8 mm and
17.242.8 mm respectively . In both male and female, the values were
not statistically significant for nose width (p >0.05) and nose height (p
>0.05). The variation in nasal tip protrusion was statistically significant
in male (p<0.001), but in female it was statistically not significant
(p=0.523). The findings of Iraqi study regarding nose width are similar
to the present study in both male and female. The dissimilarity of its
findings to our study, in both male and female regarding nose height
and nasal tip protrusion, are trivial. Turkish study?3 revealed that, in
male, nose width, nose height, nasal root width and nasal tip
protrusion in thalassemia patient group were 26.7+4.2 mm, 52.8 mm,
20.9042.50 mm, 19.2 mm and 19.88+1.69 mm respectively, and in
control group were 25.6£3.6 mm, 64.7 mm, 19.88+1.69 mm and
21.55 mm respectively. In female, nose width, nose height, nasal root
width and nasal tip protrusion in thalassemia patient group were
25.6£3.6 mm, 52.08+8.76 mm, 20.92+2.20 mm and 18.9 mm
respectively, and in control group were 22.37+1.74 mm, 58.1+8.38
mm, 18.82+2.09 mm and 20.6 mm respectively. The statistically
significant variations were: nose width in female (p =0.006), nose
height in male (p=0.003), nasal root width in female (p=0.011) and
nasal tip protrusion in both male and female (p=0.002 and 0.007
respectively). The findings of this Turkish study regarding nose width
are similar to the present study only for female. The dissimilarity of
its findings to our study, in both male and female regarding nose
height are huge.

In current study, the non-thalassemic male group (101.58+8.46 mm)
had a greater biorbital width compared to the thalassemia patient
group (97.61+6.82 mm) with no statistically significant difference (p
value =0.083); the thalassemia male patient group had a greater
intercanthal width (31.3743.95 mm) compared to the non-
thalassemic group (28.85+3.94 mm) with statistically significant
difference (p=0.024). The thalassemic female patient group
(98.64+7.21 mm) had a greater biorbital width compared to the non-
thalassemia group (95.56+3.86 mm) with no statistically significant
difference (p value =0.130); the thalassemia female patient group had
a greater intercanthal width (31.2946.05 mm) compared to the non-
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thalassemic group (29.63+4.10 mm) with no statistically significant
difference (p=0.261).Values and trend regarding biorbital width and
intercanthal width of Turkish people3 (both male and female) are
almost alike present study. In Irag3’, among male, the thalassemia
patient group had a narrower biorbital width compared to the non-
thalassemic group (92.5%5.6 mm vs. 93.5%10.1 mm), and this
difference was statistically not significant (p=0.655); the thalassemia
patient group had a greater intercanthal width compared to the non-
thalassemic group (34.3+2.4 mm vs. 31.9+2.9 mm), and this
difference was statistically significant (p=0.000). Among female, the
non-thalassemia group had a greater biorbital width compared to the
thalassemic group (93.2412.3 mm vs. 89.9+18.3 mm), but this
difference was not statistically significant (p=0.387); the thalassemic
group had greater intercanthal width compared to the non-
thalassemia group (34110 mm vs. 31.4+2.7 mm), and this difference
was not statistically significant (p=0.139). The current study's findings
differ from this one's.

All the observed differences may be the combined effect of
methodological, environmental, systemic and biological factors.
Technological developments have brought up new instruments for
facial digitalization, such as 3D facial scanners that are compatible
with mobile devices. Studies have revealed that, although these
scanners are more accessible and convenient, their accuracy is
typically lower than that of professional 3D facial scanners38. But the
variations are frequently within ranges that are clinically acceptable,
so they can be a good choice in some situations. Precise facial
anatomy data facilitates efficient treatment planning and
implementation, which eventually improves patient outcomes in
these domains. The capabilities of specialists in these fields are
further enhanced by the integration of cutting-edge technology and
creative measuring tools, which improves the accuracy and
consistency of facial measures.

LIMITATIONS

The study was restricted to mono-center with relatively small sample
size and lacked sex-matching. So, generalizability of the data may not
be applicable for entire Bangladeshi population.
RECOMMENDATIONS

For more reliable results from this kind of research, a larger, more
varied, age and sex matched sample obtained by multistage sampling
is necessary. Confounding variables including thalassemia severity,
nutritional  state, socioeconomic condition, and genetic
predispositions that may affect craniofacial dimensions could be
taken into account to obtain more reliable results.

CONCLUSION

The study offers discerning information about the differences in
craniums between the thalassemic and non-thalassemic individuals.
The substantial variations in male face height and intercanthal width
highlighted the impact of thalassemia on the development of the
craniofacial structure. The head circumference and head width did,
however, show a statistically significant difference, indicating that
thalassemic female patients generally have bigger and wider head.
Although there were changes in other craniofacial dimensions across
the groups, these differences were not statistically significant. These
results add to the regional data on thalassemia in Bangladesh and
have important implications for tailored treatment plans, especially
in surgical and orthodontic procedures. The study emphasizes the
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value of public health campaigns and genetic counseling in the
management of the illness.

ACKNOWLEDGEMENT

| would like to extend my deepest gratitude to Professor Dr. Mohd.
Golam Rabbani, Head of the Department of Hematology, and
Professor Dr. A. K. M. Rezaul Karim, Head of the Department of
Pediatrics at Chittagong Medical College Hospital, for their invaluable
guidance, encouragement, and insightful suggestions throughout this
study. | am also sincerely thankful to Dr. Minhaz Uddin Taher, In-
charge of Fatema Begum Red Crescent Blood Center, Chattogram, for
her unwavering support and expert advice, which were instrumental
in the successful completion of this research.

CONFLICT OF INTEREST: The authors declare no conflict of interest.
FUNDING: This research received no external funding.

DATA AVAILABILITY STATEMENT: The data presented in this study
are available on reasonable request from the corresponding author

REFERENCES

1.

10.

1.

12.

13.

Shafique F, Ali S, Almansouri T, et al. Thalassemia, a human
blood disorder. Braz J Biol. 2023;83:€246062.

doi: http://doi.org/10.1590/1519-6984.246062 PMID: 34495151.
Tuo Y, Li Y, Li Y, et al. Global burden of thalassemia, 1990—
2021. eClinicalMedicine. 2024;72:102619.

doi: http://doi.org/10.1016/j.eclinm.2024.102619 PMID: 38745964
PMCID: PMC11090906.

Herbert LM, James SC. Alpha and Beta Thalassemia. Am Fam
Physician. 2009;80(4):339-344.

Vichinsky EP. Changing Patterns of Thalassemia Worldwide. Ann
N'Y Acad Sci. 2005;1054(1):18-24.

doi: http://doi.org/10.1196/annals.1345.003 PMID: 16339647.
Modell B, Darlison M. Global epidemiology of haemoglobin
disorders. Bull World Health Organ. 2008;86(6):480-487.
doi: http://doi.org/10.2471/BLT.06.036673 PMID: 18568278
PMCID: PMC2647473.

Colah R, Gorakshakar A, Nadkarni A. Global burden and
prevention of B-thalassemias. Expert Rev Hematol.
2010;3(1):103-117.  doi: http://doi.org/10.1586/ehm.09.74 PMID:
21082937.

Colaco S, Colah R, Nadkarni A. Borderline HbA2 levels in B
thalassemia carrier screening. Sci Rep. 2022;12(1):5414.
doi: http://doi.org/10.1038/s41598-022-09250-5 PMID: 35354866
PMCID: PMC8969165.

Ansari S, Ashraf M, Bohray M, et al. Molecular epidemiology of
B-thalassemia in Pakistan. Indian J Hum Genet. 2012;18(2):193.
doi: http://doi.org/10.4103/0971-6866.100762 PMID: 23162295
PMCID: PMC3491293.

Khan WA. Prevention is the only way to combat Thalassemia. The
Daily Star. 2006:1.

Baird DC, Batten SH, Sparks SK. Alpha- and Beta-thalassemia:
Rapid Evidence Review. Am Fam Physician. 2022;105(3):272—
280.

Viprakasit V, Ekwattanakit S. Clinical Classification, Screening
and Diagnosis for Thalassemia. Hematol Oncol Clin North Am.
2018;32(2):193-211.

doi: http://doi.org/10.1016/j.hoc.2017.11.006 PMID: 29458726.
Cappellini MD. TIF Guidelines for the Management of
TDT. Thalassemia International Foundation. 2021. Available
from: https://www.thalassemia.org/wp-
content/uploads/2021/06/TIF-2021-Guidelines-for-Mgmt-of-
TDT.pdf.

Karakas S, et al. Craniofacial Characteristics in Thalassemia
Maijor. Eurasian J Med. 2017;48(3):204—-208.

doi: http://doi.org/10.5152/eurasianjmed.2016.150013 PMID:
28149147 PMCID: PMC5268604.

13| Page

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Bajwa H, Basit H. Thalassemia. In: StatPearls. 2024. Available
from: https://www.ncbi.nIm.nih.gov/books/NBK545151/ PMID:
30020774.

Thajeel AT, Al-Taei JA. Cephalometric
thalassemia. J Baghdad Coll Dent.
doi: http://doi.org/10.12816/0015062.

Amini F, et al. Craniofacial morphology in Iranian children. Orthod
Craniofacial Res. 2007;10(1):36—44.

doi: http://doi.org/10.1111/j.1601-6343.2007.00380.x PMID:
17284245.

Kaplan RI, et al. Dental Findings in Cooley's Anemia. Ann N'Y
Acad Sci. 1964;119(2):664—666. doi: http://doi.org/10.1111/j.1749-
6632.1965.tb54066.x PMID: 14219444.

Jirarattanasopa V, et al. Transfusion effect on craniofacial
appearance. Southeast Asian J Trop Med Public Health.
2009;40(6):1371-1376.

Toman HA, et al. Cephalometric measurements in
thalassemia. Eur J Orthod. 2011;33(6):700-704.

doi: http://doi.org/10.1093/ejo/cjq147 PMID: 21282284.

Datta K, et al. Growth in thalassemic children. I/JPNS.
2022;4(4):132—-140. doi: http://doi.org/10.18231/}.ijpns.2021.028.
Kolar J, Salter E. Craniofacial Anthropometry. Charles C Thomas;
1997.

Rahman S, et al. Iron status in Bangladesh and groundwater
iron. Public Health Nutr. 2016;19(10):1862-1874.

doi: http://doi.org/10.1017/S1368980015003651 PMID: 26818180
PMCID: PMC10270950.

Farkas LG. Anthropometry of the Head and Face. 2nd ed. Raven
Press; 1994.

U.S. Department of Health and Human Services. Measuring
Head Circumference. Available from:
https://www.elpasotexas.gov/assets/Documents/CoEP/Public-
Health/Current-Events/Zika-Virus-

Page/microcephaly measuring.pdf.

Jervas E, Anibeze C. Stature Estimation in Igbos. J Forensic Res.
2015;6(4):1000295.

doi: http://doi.org/10.4172/2157-7145.1000295.

Suhk J, et al. Nasal Analysis in Asians. Semin Plast Surg.
2015;29(4):219-225.

doi: http://doi.org/10.1055/s-0035-1564817 PMID: 26648801
PMCID: PMC4656173.

Alhaija ESJA. Facial deformities in 3-thalassaemia major. Eur J
Orthod. 2002;24(1):9-19.

doi: http://doi.org/10.1093/ejo/24.1.9 PMID: 11887383.

Takriti M, Dashash M. Craniofacial parameters in Syrian
children. J Investig Clin Dent. 2011;2(2):135-143.
doi: http://doi.org/10.1111/j.2041-1626.2010.00042.x PMID:
25426607.

Roussos P, et al. Craniofacial shape in B-thalassemia. Sci Rep.
2021;11(1):1686. doi: http://doi.org/10.1038/s41598-020-80234-
z PMID: 33462286 PMCID: PMC7814138.

Patel U, et al. Sex Identification from Facial Index. IJFMT. 2020.
doi: http://doi.org/10.37506/ijffmt.v14i3.10462.

Hamid S, Abuaffan AH. Facial soft tissue thickness in Sudanese
adults. Forensic Sci Int. 2016;266:209-214.
doi: http://doi.org/10.1016/j.forsciint.2016.05.018 PMID:
27314547.

Malkoc S, et al. Photogrammetric analysis in Turkish adults. Eur J
Orthod. 2009;31(2):174-179.

doi: http://doi.org/10.1093/ejo/cjn082 PMID: 19064675.

Arnett GW, Gunson MJ. Facial planning for surgeons. Am J
Orthod Dentofacial Orthop. 2004;126(3):290-295.
doi: http://doi.org/10.1016/j.ajodo.2004.06.006 PMID: 15356488.
Kotrashetti VS, Mallapur MD. Radiographic facial soft tissue
thickness in South India. J Forensic Legal Med. 2016;39:161-168.
doi: http://doi.org/10.1016/}.iflm.2016.01.032 PMID: 26924726.
Arora M, et al. Growth Impairment and Dental Caries in
Thalassemia. Indian J Clin Anat Physiol. 2014;1(1):15-21.

analysis in -
2013;25:39-43.

Website: https://www.banglajol.info/index.php/UpDCJ



Update Dental College Journal (UpDCJ): Vol- 15, Issue- 1 April 2025

Tasnim S, Zahur T, Sumaiya SF, Reza R, Lina RS, Fatema S, et al

36.

37.

38.

Dutta S, et al. Haematological and anthropometric analysis in
Odisha. Proc Natl Acad Sci India B Biol Sci. 2021;91(1):173-184.
doi: http://doi.org/10.1007/s40011-020-01209-8.

Abdullah NM, et al. Oro-facial Measurements in Basrah. ATMPH.
2020;23(24):SP232428.

doi: http://doi.org/10.36295/ASR0.2020.232428.

Mai HN, Lee DH. Mobile 3D Scanners for Facial Digitization. J Med
Internet Res. 2020;22(10):€22228.

doi: http://doi.org/10.2196/22228 PMID: 33095178 PMCID:
PMC7647818.

How to Cite

Tasnim S, Zahur T, Sumaiya SF, Reza R, Lina RS, Fatema S, et al.
Comparative Analysis of Craniofacial Parameters in Thalassemic
Patients and Non-Thalassemic Individuals across Both Sexes in
Chattogram, Bangladesh. Update Dent. Coll. j [Internet]. [cited 2025 Apr.
271;15(1):9-14. Available from:
https://www.banglajol.info/index.php/UpDCJ/article/view/77925

14| Page

Website: https://www.banglajol.info/index.php/UpDCJ





