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Table 1 Patien characterisics

we set a treatment period of 1 year to allow for minimum

Group A (vitamin K1 Group B
(hon-vitamin
Kol

Age (Mean) 30-8165) 348665 NS
Menopause before RT 15 (83%) 20s% NS

1 ' o
n 2 4
m 7 6 Ns
A 2 1
B l o
Postoperative RT
FIGO sage
1 3
n 1 2 s
Hisology
Squamous " n
o o 1
Uterine endometrial
Postoperative RT
FIGO sage
1 o 1
m 1 0 s
Hisology
Adeno. 1 1
L34BMD @m2) 094520161 090550084 NS
LeSIBMD @n2) 072020221 06630122 NS

(radical RT or surgery) were 83% and 75%, 44% were over
70 years old. respectively, with no significant difference
between the two groups. None of the patients were receiv-
ing some treatment for osteoporosis in this study.

How to administer vitamin K,

Oral administration of vitamin K. for the purpose of prevent-

ipa
for more than I year for patients who had no adverse events
and were able to attend the outpatient clinic

In group A, vitamin K, administration was initiated
at the start of radiotherapy, and with 15 mg tablet orally
administered three times daily after each meals (45 mg/
day). Because absorption of vitamin K, s reduced on an
empty stomach in patients [401, vitamin K. was insiructed
to stritly adhere t0 the postprandial intake under the guid-
ance of a pharmacist. Since vitamin K weakens the effects of
warfarin,vitamin K was contraindicated in patients taking
warfarin

As part of outpatient consultation, we explained and rec-
‘ommended oral vitamin K. to patients before RT to prevent
osteoporosis caused by RT from 2001 to 2010, regardless
of whether they has osteoporosis or not. In other words, we
administered vitamin K, to the patients who requested it
without knowing whether the patient had been diagnosed
with osteoporosis. The BMD of both groups is shown
‘Table 1. Regarding BMD, there was no satistically signifi-
cant difference between the two groups at L3-4 outside the
imadiation field and LS-S1 inside the irradiation field

We explained to the patient as follows, “There are many
reports that insufficient fracture due to RT. RT is thought to
reduce BMD within the irradiation field. Decrease in BMD
i thought to be one of the causes of insuficiency fractres
“This is unpublished data, when I was working af other insti-
ttion, T conducted a study in which patients treated with
RT were assigned (0 a group taking with or without vitamin
Ky, and found that the group taking with vitamin K. tended
o suppress BMD loss compared t0 the group not taking
with vitamin K. I presented the results a the Japanese Soci-
ety for Cancer Therapy [411. We consider that IFs is more
likely to occur when BMD lose by RT. Although vitamin
Ky i not covered by insurance as a prophylactic administra-
tion of osteoporosis, we hope that this will suppress BMD
Toss by RT. Would you like to take vitamin K; orally to
prevent osteoporosis caused by RT?” After this explana-
on, patients who answered that they would take vitamin
rally provided verbal consent and recorded it in their
medical records. In this study, medical record information

ing RT-induced osteoporosis is an off-label use in Japan.
H

cancer have a decrease in appetite and are prone (o poor
dietary intake and vitamin K deficiency due to side effects
of chemoradiotherapy. Therefore, we think administering
vitamin K 10 treat vitamin K deficicncy may be justified.
Based on Orimo’s study [56], we decided on the vitamin
K s The treatment period in the above stud)

was collected and based on the records, we
established groups that were taking vitamin K. and groups
that were not taking vitamin K.. Patients during that period
were given the opportunity (0 opt out of participating in
the study. Thirty of the 34 cases (88%) were consccutive
cases during the first 4 years (2001 10 2004), whereas the

was 6 months, with possible cases receiving treatment up.
t0 9 months. The 1998 study by Orimo et al. also had a
6-month treatment period [57]. The treatment period in Shi-
raki et al’s study was 2 years [38]. Based on these studies,

12%)
periods (2 cases in 2007, 2 cases in 2010).

In group A, one patient developed stomatitis with pos-
sible side effects of vitamin K, 6 months after the start of
oral administration and thereafter, discontinued it. No other
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Abstract

Purpose This study aimed to investigate whether vitamin K, (menatetrenone) suppresses bone mineral density (BMD) loss
in the irradiated region after radiotherapy (RT) in uterine cancer patients.

Materials and Methods Our study included 34 patients who underwent whole pelvic irradiation for uterine cancer between
2001 and 2010. The patients were categorized in two groups: (1) Vitamin K, (45 mg/day) administration group (group A)
with 18 cases and (2) non-administered group (group B) with 16 cases. The duration of vitamin K, administration was 1 year
or longer. BMD was measured before and immediately, 3 months, 6 months, 1 year, 1 year or more after RT.

Results Regarding change rate in the BMD of L3-L4 which was outside the irradiated field, no significant changes were
observed in BMD after radiation in either groups compared to BMD before radiotherapy. Regarding change rate in BMD of
L5-S1 which was inside the irradiated field, BMD reduced significantly at 6 months after radiotherapy compared to BMD
before the start of radiotherapy in Group B (P =0.0234). However, no significant change was seen in group A. Grade 2 and
3 insufficiency fractures appeared in both groups, one in each. Regarding outside the irradiation field, one patient developed
compression fracture in L2 in group B, none occurred in group A

Conclusion We suggest that vitamin K, could suppress the decrease in BMD due to whole pelvic radiotherapy. Further stud-
ies are needed in the future to improve quality of life such as the prevention of insufficiency fractures.

Keywords Uterine cancer - Radiotherapy - Bone mineral density - Vitamin K,

D4 Yuko Kaneyasu 3 Department of Pharmaceutical Services, Hiroshima
kaneyasuyuko@gmail.com University Hospital, Hiroshima, Japan
! Department of Radiation Oncology, National Hospital ODfep'?nmc".K of ;::: ?;::::3, :nd ?,y“e%’l:?gz;gﬁrdtl:dle LS.('hm]
Organization Fukuyama Medical Center, 4-14-17 Japan o Sy, ¥
Okinogami-Cho, Fukuyama, Hiroshima 720-8520, Japan P
- T
2 Department of Radiation Oncology, Graduate School Hirata Ladies Clinic, Hiroshima, Japan
of Biomedical Sciences, Hiroshima University, Hiroshima, 8 Mother and Fetus Maki Clinic, Hiroshima, Japan
Japan 9 Department of Orthopedic Surgery, National Hospital
3 Department of Obstetrics and Gynecology, Chugoku Rosai Organization Fukuyama Medical Center, Hiroshima, Japan
Hospital, Hiroshima, Japan 10" Department of Radiation Oncology, Chugoku Rosai Hospital,
4

Department of Epidemiology, Infectious Disease Control Hiroshima, Japan
and Prevention, Graduate School of Biomedical and Health

Sciences, Hiroshima University, Hiroshima, Japan

£ Springer

Japanese Journal of Radiology (2025)43:1025-1035

1029

o
o

(a

adminiserd group (n = 16)

BMD of L34 (%)
°
°
°

O A Administored group
@ 5: Non-aaminsiered group

-0.05

-0.10

-0.15 T T T
E 2 6mo  12mo
o ok
g &
2 ®%®

1.0 O A: Administered groug

(b)

BMD of L5-S1 (%)

@ 5. Non-adminstered group

6 mo 12 mo

-
s 5
s 2
] =
3 ®

of RT

was outside the imaging range, such as the pubic bone,
or the IFs occurred after the measurement had been com.-
pleted. Grade 2 and 3 insuliciency fractures appearcd
in both groups, one in cach according to RTOG/EORTC
Jate radiation morbidity [43]. Age of these 4 patients with
IFs was 81 and 73 years old in group A, 63 and 69 years

old in group B. IFs were observed at LS in one patient in
group A. Pubic bone fracture and osteosclerotic change
of the sacro-iliac joint and LS for one patient in group
A (Fig. 2). IFs were obscrved at L3 for one paticnt in
‘group B. One patient who developed a pubic bone fracture
(Fig. 3 also developed a compression fracture in L2 which
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Before RT

Fig.2 An S1-year-aid woman who received RT slone fo stage 1B
cervical cances with taking mentetrenone developed pain i lower
back and butocks withoutany particulr incentive at | year afes RT.
She experienced diffculy walking and was hospitalizes for detsled

Fig.3 A 69-yearold woman who received chemoradiotherapy for
sage 1B cervical cancer without (aking menatetrnone develo

pain i the el lower back and hip when waking up in the morning
at 6 months ater RT. She experienced diffculty walking due 1 hip

Q Sprnger

year

examinaton and ratment. @) before RT (b) 1 yea afes RT: IF of
sacnuilse joints (©) PET-CT 1 year afer RT: uptake of bilateral sac
iloac joints increased: aialimage (4) coronal image €) IF of right
pubic bone: uptake of right pubic bone inreas

was outside the irradiation field at the same time in group
Two patients with pubic bone fractures (one in each
‘roup) had temporary difficulty walking due to pain. On
the other hands, regarding the outside the irradiation field,
as mentioned above there was one case of a compression
fracture of L2 in group B, but no IFs in group A without
ce (P=0.2817). Patients
IFs after radiotherapy in both groups A and B had lower
mean BMD of L3, 4, 5, and 1 before RT compared with
those who did not develop IFs without significant differ-
ences (Table 2a. b). Mean BMD before RT for patients
who subsequently develop IFs were 0.780 g/’ for L3-
(out of field), and 0.481 g/’ for L5-S1 (in field). On the
other hand, mean BMD before RT for patients who do not
subsequently develop IFs were 0.940 g/m? for L3-4 (out
of field), and 0.716 g/’ for LS-S1 (in field)
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2208. Since the wild geese honked
Very cold, the arrowroots
On top of the hill

Have already changed their colour
To red and yellow, to be sure.
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