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CASE SUMMARY
A 26-year-old woman, para 1 and 

on triple therapy for HIV, was treated 
with pelvic radiation therapy to 50.4 Gy 
(30.6 Gy/17 fractions [phase 1], 19.8 
Gy/11 fractions [phase 2]). The left 
ovary mean dose was 1 Gy, right ovary 
31.5 Gy, and uterus 34.5 Gy (Figure 1, 
2) with concurrent 5-FU and mitomy-
cin C for grade 1, cT1N0M0 squamous 
cell cancer of the anus. Her left ovary 
was transposed into the abdomen prior 
to treatment to maintain premenopausal 
status. Her right ovary received more 
than double the effective sterilizing dose 
of radiation. Her treatment response was 
excellent with no evidence of disease 
on post-treatment imaging. Somewhat 
unexpectedly, she continued to menstru-
ate with a regular cycle post-treatment. 

Hysteroscopy to investigate this bleed-
ing demonstrated a small uterine cav-
ity of normal appearance. Endometrial 
curettings were normal histologically. 
Colposcopy was also normal. Five years 
later she spontaneously conceived and 
vaginally delivered a small-for-dates, but 
otherwise healthy baby, requiring a sig-
nificant episiotomy during delivery. 

IMAGING FINDINGS
Transverse and sagittal plane images 

of planning computed tomography 
(CT) demonstrate radiation dose deliv-
ered to pelvic structures (Figure 1A). 
Images of radiation therapy planning 
CT with both ovaries outlined show that 
the left ovary has been transposed into 
the abdomen prior to commencing radi-
ation therapy (Figure 1B). Dose-vol-
ume histogram for ovaries and uterus is 
shown in Figure 2.

DIAGNOSIS
Grade 1, cT1N0M0 squamous cell 

cancer of the anus

DISCUSSION
Anal cancer is associated with the 

human papillomavirus (HPV) and is 
recognized as a common non-AIDS-de-
fining cancer in HIV-positive individ-
uals.1 Chemoradiotherapy using 5-FU 

and mitomycin has been the standard 
treatment for anal cancer since the Anal 
Cancer Trial (ACT1) trial.2

Unfortunately, the dose of radia-
tion therapy used to treat anal cancer 
is generally high enough to sterilize 
the ovaries. Furthermore, current tri-
als are using higher doses of pelvic 
irradiation (to larger volumes) in cer-
tain anal cancers (ACT5 of PLATO);3 
thus, the probability of conception 
post-treatment will reduce even further. 
The Faddy-Gosden model, which is a 
mathematical model of natural oocyte 
decline, has estimated that a dose of < 
2 Gy will destroy half of the immature 
oocytes following pelvic irradiation.4 
The effective sterilizing dose (ESD) 
is the dose of fractionated radiation 
therapy that causes premature ovarian 
failure immediately after treatment in 
97.5% of patients. Naturally, the ESD 
decreases with increasing age at the 
time of treatment, due to physiologi-
cal factors of female reproduction. The 
ESD at birth is 20.3 Gy, decreasing to 
16.5 Gy at 20 years and 14.3 Gy at 30 
years.5 

Previous studies regarding changes 
seen on dynamic contrast-enhanced 
MRI in premenopausal women under-
going pelvic RT have demonstrated that 
the blood vessels of the irradiated uteri 
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contained marked circumferential inti-
mal thickening and decreased luminal 
diameter. Furthermore, changes in cer-
vical length, loss of uterine junctional 
zone anatomy and myometrial atrophy 
and fibrosis were seen following RT 
treatment.6 Although this patient was 
not offered the use of a vaginal dilator, 
it is something that should be consid-
ered as part of treatment in all women 
receiving pelvic radiation therapy.7 
Studies are underway to improve com-
pliance with dilator use.8 

Three factors in this case are 
interesting due to the rarity of their 
occurrence. First, the probability of 
spontaneous conception was extremely 
low considering this patient received 
more than twice the effective steril-
izing dose to her right ovary (ESD at 
26 years old is approximately 15 Gy) 
during treatment for her anal cancer.5 
Furthermore, although a previous hys-
teroscopy in this patient had described 
a small uterine cavity, she successfully 
carried the fetus to 36 weeks of gesta-

tion. It is unclear as to how the uterus 
was able to maintain a fetus for this 
length of time, but we can only presume 
that the dose it received (mean 34.5 Gy) 
was, in this woman, below the thresh-
old beyond which significant vascu-
lar compromise occurred. Finally, her 
vaginal delivery of a 3.5-pound baby is 
remarkable considering that radiation 
therapy often renders the vaginal canal 
fibrosed and stenosed. We presume that 
the transposed ovary helped maintain 
this patient’s premenopausal state but it 

FIGURE 1. Transverse and sagittal plane images of planning computed tomography (CT) demonstrating radiation dose delivered to pelvic 
structures (A). Images of a radiation therapy planning CT with both ovaries outlined; note the left ovary has been transposed into the abdo-
men prior to commencing radiation therapy (B).
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was the ovary left within the pelvis that 
must have released the egg that was fer-
tilized.

To our knowledge, this is the only 
reported case of a woman having a vag-
inal delivery following pelvic radiation 
therapy for anal cancer. The only other 
published case describes a woman who 
became pregnant but underwent elec-
tive caesarean section due to vaginal 
stenosis.9 Wald et al describe a sponta-
neous twin pregnancy following radia-
tion therapy for rectal cancer; however, 
one child died due to premature labor 
with a complicated delivery.10 A case of 
a woman successfully conceiving and 
delivering vaginally following radiation 
therapy to the rectum for rectal MALT 
lymphoma has also been described.11 

Although the ESD causes premature 
ovarian failure in 97.5% of patients, it is 
clear that in extremely rare cases, some 
ovarian function can remain and subse-
quent pregnancies can occur.

CONCLUSION
Transposing an ovary (or two) out-

side of the pelvis should be considered 
in all premenopausal women prior to 

anal cancer radiation therapy. The pri-
mary aim of this would be to maintain 
premenopausal status and minimize 
complications associated with prema-
ture ovarian failure. Despite the case 
highlighted here, it would be difficult 
to argue that one ovary should remain 
(attached to its fallopian tube) within 
the pelvis to maintain fertility. This case 
highlights the need to remind patients 
that, although rare, pregnancy is still 
possible after pelvic radiation therapy 
and contraception should be considered 
where necessary. Furthermore, both 
gestation and delivery carry high risk 
to the fetus due to the radiation effects 
on the pelvic anatomy and, if pregnancy 
occurs, close collaboration between 
obstetrics and oncology is essential and 
a vaginal delivery should be avoided.
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FIGURE 2. Dose-volume histogram (Phase 1 and Phase 2) demonstrating dose to each ovary and the uterus.


