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Introduction

Fanconi anemia (FA) is a rare genetic syndrome
characterized by congenital malformations, progressive
bone marrow failure, and predisposition to malignancy.1

Life expectancy for patients with FA used to be very
poor, with death typically supervening between 20 and 30
years of age, but bone marrow transplantation has trans-
formed the prognosis: most patients with FA now live for
more than 30 years after transplantation.2 The condition is
caused by a defect in 1 of the proteins of the FA pathway,
which in the healthy individual governs homologous
recombination repair and translesion bypass in response
to DNA covalent linkage induced by cross-linking
agents.3 The defective proteins prevent DNA damage
from being correctly repaired, which leads to increased
chromosomal instability and the predisposition to malig-
nant disease (mostly squamous cell carcinomas [SCCs]
and acute myeloid leukemia). Every cell in the body of a
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patient with FA is thus also exquisitely sensitive to radi-
ation therapy, and to chemotherapies such as mitomycin
C and cisplatin, which induce covalent linkages, so severe
toxicity must be anticipated should these therapies be
deployed.

Although the theoretical risks of radiation therapy and
chemotherapy in patients with FA are well understood,
data informing the risk-benefit analysis of such treatments
are sparse. A PubMed search on radiation therapy in pa-
tients with FA with SCC yielded only 11 results, mostly
single case reports, with a wide range of therapeutic plans
and outcomes.

We report our experience with neo-adjuvant radiation
therapy in a patient with FA presenting with an extensive
perineal recurrence of an SCC of the vagina.
Case Presentation

A 25-year-old woman presented to the gynecology
department with intense pain, dysuria, and a foul-smelling
anal discharge with mucus and blood in December 2016.
Examination revealed a mass in the anal canal.

She was known to have FA, diagnosed with molecular
testing (heterozygotic mutation IVS11_IVS14del and
IVS07-05T>C). At the age of 19 she had been treated for
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myelodysplasia with an allogenic bone marrow transplant,
in combination with fludarabine and cyclophosphamide
chemotherapy and total body irradiation (2 Gy), with no
acute or late toxicity. No analysis of chimerism was
performed.

In 2008, the patient was diagnosed with recurrent
vulvar, anal, and cervical intraepithelial neoplasias, at
least 1 of which tested human papillomavirus positive. In
April 2015, she developed a 3-cm vaginal SCC, which
was treated by radical colpohysterectomy and bilateral
adnexectomy. Then she represented 2 times in the 2
following years, with a relapse of 9 mm in the vulva and
then 20 mm in the perineal region, both treated by surgery
with healthy margins. The depth of infiltration could not
be determined in each SCC except for the second time,
when it was 5 mm. In situ lesions were always numerous
and in contact with the excision limits.

The newly presented tumor in the anal canal was
confirmed as a relapse of the SCC by biopsy. It was 4 cm
in maximum diameter and was associated with numerous
recurrent vulvar, anal, and cervical intraepithelial
neoplasia lesions, and a 2-cm left internal inguinal fixed
adenopathy. The tumor was therefore classified T4N2,
stage IIIB.

After discussion at a multidisciplinary case conference,
it was decided, in view of the general condition and youth
of the patient, to attempt a curative treatment with neo-
adjuvant radiation therapy before a total pelvic exentera-
tion. The radiation therapy was delivered to the perineal
and vulvar regions, anal canal, lower rectum, and bilateral
inguinal nodes to a total dose of 45 Gy, given in 30
sessions (1.5 Gy per day), 5 times a week (see Appendix
E1). The treatment was delivered with tomotherapy, using
6 MV photons with intensity modulated radiation therapy.
A grade I radio-dermatitis was initially observed in the
perineal region after 18 Gy, mostly in the supra pubic
region. Then, grade I radio-dermatitis expanded gradually
to the inguinal areas and became grade II in the inguinal
area and in the gluteal cleft after 24 Gy with exuding
painful limited lesions. Grade III was reached after 31.5
Gy with confluent lesions from the inguinal area to the
Figure 1 Timeline of radiation therapy toxicity depicting the number
line). X in the timeline represents each postponement of radiation the
anus. Skin toxicity was managed first by cleaning with
saline and application of cream containing hyaluronic
acid (Effidia). Then, when the lesions became exuding,
eosin and silicone absorbent dressing (Mepilex Transfer)
were applied. Pain treatment required fentanyl and oxy-
codone (Fig 1).

Two weeks after radiation therapy, a severe non-
regenerative normocytic anemia at 6.4 g/dL was diag-
nosed, probably induced by radiation therapy. The
anemia, in addition to cachexia, necessitated a 2-month
postponement of surgery. The patient then underwent the
total pelvic exenteration with terminal colostomy and
urinary diversion. Excision was complete on the operative
specimen, except for an area in contact with the left
ischiopubic ramus, which was not considered sufficient
grounds for reoperation and was kept under observation.

One month later, the patient presented with severe
pelvic pain, scar disunion, and a swollen and erythema-
tous suprapubic area. A biopsy confirmed a relapse of the
SCC. In view of the patient's poor general condition
(cachexia and asthenia with drowsiness), the patient
received best supportive care in the palliative unit, where
she died within a month.
Discussion

Our literature review found that all reported patients
with FA treated for SCC with radio-chemotherapy had to
discontinue treatment due to leucopenia or total aplasia,4-7

hemorrhagic complication,8 and, in 1 case, a pneumonia
in which the white blood cell count was unspecified.9 The
only exceptions were 2 patients treated with radio-
chemotherapy with cetuximab10 and gemcitabine4 and 2
patients treated by radiation therapy and very low dose
chemotherapy (less than 25% of the normal dose).11,12

Conversely, radiation therapy without chemotherapy
has been reported to yield oncological success with
acceptable adverse effect (� grade 2)13,14 but also severe
hematologic adverse events, with oncological success15

or death.16,17
of fractions delivered (upper line) and the cumulated dose (lower
rapy.
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In Table 1, we summarize all reports of radiation
therapy treatment of SCC of the anus, genital tract, vulva,
cervix, vagina, or urinary tract in patients with FA. No
cases of stem cell transplantation are reported. Of the 8
cases reported, only 2 treatments can be considered suc-
cessful (patient alive and relapse-free more than 8 months
after treatment). Four patients died during the treatment or
immediately afterward, including 3 from sepsis secondary
to leukopenia.

In the light of this review, we considered that
chemotherapy should be avoided because of the excessive
risk of serious complications related to myelosuppression.
Radiation therapy also presents significant risks and a
regular monitoring of blood counts should be performed
and any cytopenia treated early. The case reports in which
radiation therapy was completed with acceptable side
effects suggest that extended courses at lower daily doses
to reach the same total dose should be considered, even if
the biological equivalent dose is slightly lower (in the
present case 1.50 instead of 1.80 Gy per fraction, for a
total dose of 45 Gy).23 Nevertheless, reports documenting
Table 1 Reported treatment modalities and outcomes in FA perin

Ref. Site Treatment modality

(4) Anus Postoperative irradiatio
fractions

(5) Vulva 54 Gy given in 30 frac
with cisplatin

(14) Vulva Surgery and radiation t
plus 15 Gy to the ing

(18) Vulva þ inguinal metastasis 45 Gy, given in 25 fra

(19) Left retromolar trigone
þ vulva
þ cervix

64.8 Gy, given in 27 f
Surgery and brachyth
7 fractions

(20) Vulva Not reported
(21) Vagina Brachytherapy of 48 G

of 5 Gy d 15 day in
fractions of 5 Gy fol
fractions of 4 Gy

(22) Anus Not reported

Abbreviations: FA Z Fanconi anemia; SCC Z squamous cell carcinoma.
the tolerability of radiation therapy in patients with FA are
extremely rare. Furthermore, information on whether or
not patients have been transplanted should be carefully
reported, including data on chimerism after hematopoietic
transplant, as chimerism may be associated with fewer
hematological adverse events.

According to National Comprehensive Cancer Network
guidelines, our patient should have undergone radio-
chemotherapy when she presented with her anal tumor,24

but in the present case, we had to consider the important
theoretical risk of using chemotherapy and radiation ther-
apy and decided to only treat by radiation therapy. Radia-
tion therapy could have also been offered at her diagnosis of
recurrent vaginal SCC. At the time, this option had not been
discussed by the medical team. Perhaps earlier radiation
therapy should have been discussed given the significant
probability of relapse, but that would require radiation
therapy anyway.On the other hand, radiation therapy, in the
light of our review, is associated a high risk of death from
leukopenia and thrombocytopenia. Finally, therapeutic
decision making remains very difficult: use radiation
eal SCC treated with radiation therapy

Outcome

n 55.8 Gy in 31 Moderate skin reaction but an
inoperable SCC of the tongue was
diagnosed 4 mo later. She died in 7
mo.

tions associated Treatment stopped after 21 Gy due to
leukopenia and pelvic abscess, treated
by surgery. The patient died 2 d
postoperatively as a result of septic
shock.

herapy of 45 Gy
uinal nodes

Treatment completed with moderate
skin reaction. Free of relapse at 1 y.

ctions Treatment stopped after 9 Gy owing to
cardiopulmonary arrest caused by a
seizure.

ractions.
erapy of 35 Gy,

Treatment completed with oral
mucositis grade 3 and leukopenia
grade 4. The patient died of
septicemia.

Thrombocytopenia grade 3
y in 6 fractions
terval d then 2
lowed by 2

Treatment completed with moderate
rectal pain, moderate vaginal
bleeding, anemia grade 2.
Then: pulmonary fungal infection,
pancytopenia, rectal pain and
bleeding, vaginal bacterial and fungal
infection, leg and arm phlebitis,
perineal abscess and sepsis. The
patient died 12 wk after the initial
diagnosis.

Complete response without recurrence
at 8 mo of follow-up
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therapy early, with a curative intent but with a high hema-
tological risk, or wait until disease is locally advanced and
treat with palliative intent. In all cases, patients should un-
dergo serial blood counts and have a transfusion if needed,
given that hematological complications are the most
frequent and serious complications in patients with FA.
Supplementary Materials

Supplementary material for this article can be found at
https://doi.org/10.1016/j.adro.2020.08.003.
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