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Effect of Pelvic Irradiation on the Bone Mineral Content of
Lumbar Spine in Cervical Cancer

Seon Min.Youn, M.D.*, Tae Jln Choi, Ph. D *, Eun Sil Koo, M.D.*
Ok Bae Kim, M.D.* Seung Moon Lee, M.D.T and Soo Jhi Suh, M.D.T

"Department of Radiation Oncology, TD/‘agnost/c Radiology School of Medicine
Keimyung University, Daegu, Korea

Purpose : To evaluate the loss of bone mineral contents(BMC) in lumbar
spine within the radiation field for cervical cancer treatment, BMC in the
irradiated patient group was compared with that of a normal control group.

Method and materials : Measurements of BMC in the trabecular bone in
lumbar spines(L3-L5) were performed in the both patient and normal control
groups. Investigators used dual-energy quantitative computerized tomogra-
phy(DEQCT) using photon energy of 120 and 80kVp. The numbers of
patient and control groups were 43 in each with age distribution of fifth to
seventh decade of women. The numbers of control group were 22 in fifth,
10 in sixth, and 11 in seventh decade, those of patient group were 14 in fi-
fth, 14 in sixth, and 15 in seventh decade of women. The radiation field was

extended to L5 spine for pelvic irrdiation with 45-54Gy of external radiation-

dose and 30Gy of high dose rate brachytherapy in cervical cancer.
Results : The BMC is decreased as increasing age in both control and pa-
tient groups. BMC in lumbar spine of patient group was decreased by about
13% to 40% maximally. The BMC of L3 and L4 a region that is out of a
radiation field for the patient group demonstrated 119.5x30.6, 117.0%+31.7
for fifth, 83.3+37.8, 88.3+46.8 for sixth and 61.5+18.3, 56.2+26.6mg/cc
for seventh. Contrasted by the normal control group has shown 148.0 *
19.9, 153.2%+23.2 for ftifth, 96.1+£30.2, 105.6£26.5 for sixth and 73.9%
27.9, 77.2i27.2vmg/cc for seventh decade, respectively. The BMC of patient
group was decreased as near the radiation field. while the lower lumbar
spine has shown more large amounts of BMC in the normal control group. In
particular, the BMC of L5 within the radiation field was significantly dec-
resed to 33%, 31%, 40% compared with the control group of the fifth, sixth
and seventh decades, respectively.
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Conclusion : The pelvic irradiation- in cervical cancer has much effected on
the loss of bone mineral content of lumbar spine within the radiation field, as
the lower lumbar spine has shown a smaller BMC in patient group with pelvic
irradiation in contrast to that of the normal control groups.
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Table 1. Age Distribution of Control and Pa-
tient Groups

Group
Agelyrs)
Control(No.)  Patient(No.)
40 - 49 22 14
50 - 59 10 14
60 - 69 i 11 - 15

Total 43 43
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Fig. 2. Contour of region of interest as trabecular and
cortical region of the lumbar spine.

Fig. 1. Schematic diagram of lateral view for axial
viewing on lumbar spine in dual energy
gquantitative computed tomogram.
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Fig. 3. Comparison the bone mineral contents in mg/cc of L3, L4 and L5 spine of
patient to that of the normal women for the control group.
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Table 2. Bone Mineral Content(mg/cc) of Trabecular Bone in Lumbar Spines by Age in Control and

Patient Groups.

Group
Agelyr) MeasuSJirtzment : % of Loss P-value
Control Patient

L3 148.0£19.9 119.5£30.6 193 . 0.006
40 - 49 L4 1532+232 117.0£31.7 236 0.001
L5 172.31+36.1 11581204 328 0.000
3 9.1+302 83.3+37.8 133 0.200
50 ~ 59 L4 105.6+26.5 88.3146.9 16.4 0.200
: L5 125.1+283 8591484 313 0.040
L3 7391279 6151183 16.7 0.200
60 - 69 L4 7721272 56.2+26.6 27.2 0.050
L5 109.1+£42.0 65.71t34.2 39.8 0.009
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