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Background: High skull uptake has a pivotal role in differentiation between normal and abnormal skeletal
pathologies (cancer metastasis), is frequently seen in bone scan of some patients especiallyin females. The aim
of this study was to evaluate a diffusely high skull uptake in breast and prostate cancer patients using bone
Scintigraphy.

Material and Method: Descriptive, cross sectional study has been applied at Khartoum Oncology Hospital, for
total of (100) adult patients of breast and prostate cancer with normal bone scans(39 male and 61female),the
patients were divided into 8 age groups(20-29,30-39,40-49,50-59,60-69,70-79,80-89,90 and above).The data
collected using master data collection sheet, image were processing for the calculation of Skull uptake. The data
analyzed using statistical package for social sciences program.

Results: The skull uptake was significantly higher in female patients in the age groups 30-39 and above. While
in males the upper age groups (60-69, 70 and above). Whereas 35 of female patients had higher uptake levels
compare to 11 male patients. A Pearson correlation was run to determine the relationship between skull uptake
and gender and it was strong a significant correlation between them as shown in P-value relation: ((r=.258,
n=100, p<0.01)).

Conclusion: The study concluded that (hot skull), is not necessary an indicator of abnormal finding or
pathological feature, especially in elderly women.
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I.  Introduction

Bone Scintigraphy is frequently performed to investigative many skeletal abnormalities (such as
primary tumors and metastatic involvement of the skeleton, infections of the bone and soft tissue, fractures and
other traumatic lesions of the skeleton, etc.) in daily nuclear medicine practice. Age-related changes shown by
whole-body bone Scintigraphy with 99mTc-labeled phosphonates are well known, such as in growth plates, the
sternum, and increased uptake diffusely in the skulls of postmenopausal women (Kakhki and Zakavi
2006)(Kigami, Yamamoto et al. 1996). A diffuse increased uptake in the calvarium (a “hot skull”) was first
attributed to extensive cytotoxic treatment in patients with breast cancer, but studies that are more recent have
shown this to be specific neither to breast cancer nor cytotoxic treatment (Kigami, Yamamoto et al. 1996).

The first National Population-based Cancer Registry (NCR) in Sudanfound that the most commonly
diagnosed cancer among women was breast followed by leukemia, cervix, and ovary, and among men it was
prostate cancer followed by leukemia, lymphoma, oral, colorectal, and liver (Intisar E,et al.2014).

Radioisotope skull images of patients with benign and malignant neoplastic processes, trauma, Paget's
disease and drug related increased tracer uptake. The rationale for using phosphonate compounds for bone
scanning lies in the composition of the bone matrix containing calcium phosphate that can be exchanged with
phosphonate compounds. Two compounds, 99mTc-MDP and 99mTc-HDP, are commercially available for bone
imaging, of which99mTc-MDP. Approximately 10-20 mCi (370-740 MBq) 99mTc-MDP or 99mTc-HDP is
injected intravenously and scanning is performed with the patient supine 2-3 h after injection (SahaGB,et al.
2006).

When reporting bone scans, it is important to distinguish between normal appearances and abnormal
skeletal pathologies; (cancer metastases), involving the skull. The limitations of whole body scan reports at
nuclear medicine departments in Khartoum state coms because it depends on subjective reporting only, whereas
in these cases the metastases occurred at a very sensitive part of human body and it's hard to distinguish for the
most of the cases. This study aimed to evaluate diffusely high skull uptake in Breast and Prostate Cancer using
Bone Scintigraphy.
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I1. Materials and Methods
Materials: Medical Imaging System (Mediso) was used for imaging. The manufacturer is Mediso Itd.H-
1022. The unit of processing used was Nucline (SN=ME0064914). 100-250V/50-60HZ. Made in Hungary.
Whole-body scanning is performed by moving the detector from head to toe of the patient using either
a single-head or dual-head camera equipped with a low-energy all-purpose parallel hole collimator (N-
GK310000-0003V).

.

Figure 1: SPECT camera used in this thesis

Procedure: All patients underwent whole-body bone scan2:30- 3 hours after intravenous injection of
(phosphonomethyl) phosphonic acid-[99m Tc] technetium ([99mTc]-MDP) .scanning is performed with the
patient supine using knee support for patient comfort. Regions of interest (ROIs) were drawn on the anterior and
posterior views of both skull and the average counts of each ROI were recorded.
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Figure 2: Example of ROI (Region of Interest) drawing on skull.

Methods:The study was a descriptive cross section study conducted at Radiation and Isotope Center of
Khartoum, in period from March 2019 until August 2019.The population of this study was data set (normal
static bone Images), with patient of breast and prostate cancer. The study included both gender with age ranged
from 20 years to 100years old.

This study was excluding all metastatic skull patients less than 20 years old and patients whose above 100 years
old in addition to all patients with dynamic bone Scintigraphy.Patients divided to 8 age groups: 20-29,30-39,40-
49,50-59,60-69,70-79,80-89, 91 and above.

Ethical Consideration:A permission letter from the head of the nuclear medicine departments of radiation and
Isotope Center of Khartoum was taken for the collection of the data. Patients’ permission was taken before
conducting the study and patients’ names was anonymous
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I11. Results
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Figure 3: Showed the frequency distribution according to gender.

Table 1: showed cross tabulation of gender and age groups.

Gender*Age groups crosstabulation
Skull uptake | Age groups <30Y | <40Y | <50Y | <60Y | <70Y <80Y <90Y | Total
Normal Gender Male 1 0 2 4 9 8 4 28
Female 0 5 8 11 1 1 0 26
High Gender Male 1 0 0 3 4 3 0 11
Female 2 7 9 8 7 2 0 35
Table 2:showed the correlations between skull uptake and gender.
Correlations
Skull uptake Gender
Skull uptake ‘ Pearson Correlation 1 .285**
Sig. (2-tailed) 0.004
N 100 100
Gender ‘ Pearson Correlation .285%* 1
Sig. (2-tailed) 0.004
N 100 100
** Correlation is significant at the 0.01 level (2-tailed).
Table 3: showed the frequency of skull uptake according to the disease.
Skull uptake Disease Frequency Percent%
Normal ‘ Valid Ca breast 26 48.1
Ca prostate 28 51.9
Total 54 100
High ‘ Valid Ca breast 35 76.1
Ca prostate 11 23.9
Total 46 100

A total of 100 patients of Breast and Prostate cancer were conducted in this study; 39 male, while 61
female patients (figure.3). (Table .1) represents the relationship between the skull uptake, gender and age groups
among the study population. The skull uptake was significantly higher in female patients in the age groups 30-
39 and above. While in males the upper age groups (60-69, 70 and above) had significantly higher uptake than
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the lower age group.According to (Table .2) it showed a Pearson correlation was run to determine the
relationship between skull uptake and gender and was result in strong a significant correlation between them as
shown in P-value relation: ((r=.258, n=100, p<0.01)).The skull uptake according to disease had been showed on
(Table .3) 26 Ca-breast patients had normal uptake, while 28 Ca-prostate patients had normal uptake. Also it
showed that 35 Ca breast patients had high skull uptake, while 11 Ca prostate had high skull uptake.

IV. Discussion

(Table 1) represents the crosstabulation between the skull uptake, gender and age groups among the
study populationwhich agreed with (SadeghiR,et. Al .2008) which reported "Hot skull, or diffuse, increased
activity of bone seeking radiotracers, is frequently seen in the bone scans of some patients, especially elderly
women". This finding has been attributed to enhanced bone metabolism in old age. Their data showed that "hot
skull" is not necessarily an abnormal finding, especially in elderly women.(Table 2) showed a Pearson
correlation was run to determine the relationship between skull uptake and gender which agreed with
(Susematsu ,et al. 1992) which reported that the sex dependent difference in skull uptake began to develop in
different age groups (p less than 0.001).The skull uptake according to disease had been showed on (Table .3)
agreed with (RoosJC,et al.1987) results which asserted that in women, the hot skull is clearly related to
malignancy and to lesser extent to breast carcinoma.

V. Conclusion
The study concluded that (hot skull), is not necessary an indicator of abnormal finding or pathological
feature, especially in elderly women. There is significant correlation between age and skull uptake. In women,
the hot skull is clearly related to malignancy and to lesser extent to breast carcinoma. However, another
remarkable feature of the hot skull is its predominance in women in general (compared to men) and, therefore,
the data suggest that the hot skull can also represent a normal variant of female skull.

Acknowledgment

I would like to express my sincere gratitude to Associate Professor of Nuclear Medicine Dr.
EltayebWagi Allah Eltayebwho has giving me great advise and help in the whole process of my thesis, for his
fruitful day to day supervision, guidance, endless help and encouragement that built confidence in my work, for
his continuous help, his patience, and for endless encouragement and unlimited support.

My thanks to my colleagues in Radiation and Isotopes Center of Khartoum (RICK), Nuclear Medicine
Department for contributing in the sample collections.My friends for their immense support and guidance. |
would like to thank everyone who assisted by one way or another to bring this study to light.

References
[1]. Bushberg, J. T., & Boone, J. M. (2011). The essential physics of medical imaging. Lippincott Williams & Wilkins.
[2]. Greenberg, H. S., Deck, M. D., Vikram, B., Chu, F. C., & Posner, J. B. (1981). Metastasis to the base of the skulk clinical findings
in 43 patients. Neurology, 31(5), 530-530.
[3]. Harrison RA, Nam JY, Weathers SP, DeMonte.,HandbClin Neurol. 2018;149:205-225. doi: 10.1016/B978-0-12-811161-1.00014-1.
[4]. https://courses.lumenlearning.com/boundless-ap/chapter/the-skull/.
[5]. https://en.wikipedia.org/wiki/Singlephotonemissioncomputedtomogrhy .
http://www.cdc.gov/traumaticbraininjury/statistics.html

[7]. https://www.healthline.com/health/bone-scan.
[8]. https://www.sciencedirect.com/topics/engineering/scintillation-detector.
[9]. https://www.slideshare.net/AmaraUsman/gas-filled-detectors.

[10].  http://web.stanford.edu/group/scintillators/scintiiators.html.

[11]. Intisar E Saeed,Hsin-Yi Weng , Kamal H Mohammed, Sulma | Mohammed.Cancer Incidence in Khartoum,Sudan.Cancer Med
2014;3(4):1075-1084.

[12].  Kakhki VD, Zakavi SR. Age-related normal variants of sternal uptake on bone scintigraphy. ClinNucl Med 2006; 31: 63-67.

[13]. Kigami Y, Yamamoto I, Ohnishi H et al. Age-related change of Technetium-99m-HMDP distribution in the skeleton. J Nucl Med
1996; 37: 815-818.

[14].  Lorberboym M, Macadziob S, Nikolov G, Kim CK. The hot skull sign on bone scans of obese patients resulting from disparate soft
tissue attenuation. ClinNucl Med 2005; 30: 680—681.

[15]. RoosJC,vanlsselt JW, van Buul MM, Qei HY, van Rijk PP. The hot skull:Malignant or feminine?EUR J Nucl Med 1987;13:207-
209.

[16]. Ryan PJ, Fogelman I. Bone Scintigraphy in Metabolic Bone Disease. SeminNucl Med 1997; 3: 291-305 (Ryan and Fogelman
1997).

[17]. Sadeghi R, Zakavi SR, Ghasemov M, Kakhki VR.Age-related changes in skull uptake on bone Scintigraphy.Nucl Med Rev Cent
East Eur. 2008; 11(2):67-9.

[18].  Saha GB. Physics and Radiobiology of Nuclear Medicine. 3rd ed. New York: Springer; 2006.

[19]. Saslow D, Boetes C, Burke W, et al.(2007). American cancer society guidelines for breast screening with MRI as an adjunct to
mammography. CA Cancer J Clin

[20]. Senda K, Itoh S. Evaluation of diffusely high uptake by the calvaria in bone scintigraphy. Ann Nucl Med 1987; 1: 23-26.

[21]. stark, AM, Eichmann, T, Mehdorrn, HM (2003)"Skull metastases: clinical features, differential diagnosis, and review of the
literature™ SurgNeurol 60:219-225.

DOI: 10.9790/0853-1912035255 www.iosrjournal.org 55 | Page


https://en.wikipedia.org/wiki/Singlephotonemissioncomputed
https://www.healthline.com/health/bone-scan.
https://www.healthline.com/health/bone-scan.
https://www.healthline.com/health/bone-scan.
https://www.slideshare.net/AmaraUsman/gas-filled-detectors
http://web.stanford.edu/group/scintillators/scintiiators.html

