
Radiotherapy-induced lumbosacral plex-
opathy in cervical cancer treatment is
a very rare, but extremely serious com-
plication. The clinical course is associated
with severe bilateral lower leg pain, re-
duced sensation, different degrees of
weakness, paresis or paralysis, and
sometimes also urinary or fecal incon-
tinence. Patient quality of life becomes
significantly deteriorated. Escalating
neurological disordersmaymake self-suf-
ficient functioning impossible. Neuro-
logical symptoms, most often irre-
versible, may develop at different times
after irradiation, even after more than
30 years. We present a case of neuro-
logical toxicity in a patient successful-
ly treated for cervical cancer with pelvis
and para-aortic lymph node irradiation
and weekly cisplatin. Neurological symp-
toms developed a few weeks after com-
pletion of external irradiation, were
gradually escalating and resulted in
complete immobilization of the woman.
We underline the significance of long-
term, systematic physiotherapy and
pharmacological therapy which has re-
sulted in significant improvement of mo-
tion efficiency. The literature review
concerns the questions of frequency, clin-
ical course andmechanisms of radiation-
induced plexopathy.
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Introduction

For a number of years, radiochemotherapy has been a treatment of choice
in cervical cancer patients, starting from stage IB2. One of the complications
associated with cancer treatment that is extremely rare but, at the same time,
provides many diagnostic and even more therapeutic problems is radiation-
induced plexopathy. The occurrence of such symptoms as sensation disorders
in the lower extremities, muscular weakness, paresis, paralysis, and growing
pain, raise, first of all, suspicion of nervous system involvement (pelvic nerves,
spinal cord) by tumor, particularly in patients irradiated for advanced cervi-
cal cancer. Excluding the presence of cancer through clinical, laboratory and
imaging examinations and tests, as well as excluding the formerly existing
neuropathies, allows one to diagnose the radiation-induced nature of neu-
rological disorders. Treatment with cytostatics, most often cisplatin, should
also be taken into consideration. We present a patient in whom neurologi-
cal complications developed a few weeks after completion of pelvis and para-
aortic lymph node irradiation combined with cisplatin chemotherapy.

Case report

A 47-year-old woman was admitted in January 2004 to the Oncological Gy-
necology Department, with diagnosis of FIGO IIA squamous cell carcinoma
of the cervix. Chest x-ray did not show any pathologies. Abdominal CT scan
revealed presence of an infiltrating lesion that originated in the cervix. The
8 × 5 cm lesion was closely adjacent to the posterior wall of the urinary blad-
der and to the anterior wall of the rectum. Numerous lymph nodes of up to
1.5 cm diameter were also found in the area of internal iliac vessels on the right,
and in the area of the common iliac vessels. Cystoscopy and rectoscopy did
not confirm involvement of the urinary bladder and rectum by the neoplas-
tic process. The blood cell count and basic biochemistry were within normal
values. In the period from 5 January 2004 to 10 February 2004, external irra-
diation of the pelvic area was performed, using a dose of 50 Gy in 25 fractions
and of the para-aortic lymph nodes, giving 36 Gy in 20 fractions. Along with
irradiation, the patient received 4 courses of cisplatin at the dose of 40 mg
per square meters per week. During irradiation, the patient developed diar-
rhea that needed administration of standard antidiarrheal drugs, drip hydration,
and potassium supplementation, and also presented with leucopenia requiring
administration of growth factors. Two weeks after completion of ra-
diochemotherapy, the patient was readmitted to the Oncological Gynecolo-
gy Department due to considerable weakness, strong pain within the foot and
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shank areas, lumbo-sacral spine, and difficulties in self-re-
liant mobility. Gynecological examination revealed consid-
erable remission of the cancerous infiltration of the vaginal
part. Neurological examination found limited mobility of the
lumbar spine, coxalgia limiting the rotation movement in the
hip joints, weakening of pain and touch sensations in respect
to L4, L5, S1 roots. The sonographic image of abdominal and
smaller pelvis organs did not show any pathologies. X-ray ex-
amination of lumbosacral spine revealed osteoporosis. The
patient started treatment with alendronic acid preparations.
Due to anemia (Hb 7.3, Hct 20.8) the patient was given 2 units
of blood group concordant red cell concentrate and iron prepa-
rations, which resulted in normalization of the hemoglobin
level. When the patient’s general condition improved, between
1 March 2004 and 3 April 2004, brachytherapy with a 40 Gy
dose administered in 3 weekly fractions was performed. On
gynecological examination after completion of brachyther-
apy, total clinical regression of the vaginal infiltration was ob-
served. Over the period of 3 months following completion
of oncological treatment, the patient reported recurrent ab-
dominal pains, nausea, and vomiting, requiring several
surgical consultations. The imaging examination (abdomi-
nal sonography) excluded obstruction and recurrence of tu-
mor. Antibiotics and non-steroid anti-inflammatory drugs were
used, and regression of symptoms was obtained. Mobility
problems reported by the patient after completion of
teletherapy and pain in the lumbosacral spine were slowly
but steadily growing. Since October 2004, the patient has
been under the orthopedic and neurological care of physi-
cians in her local hospital. Neurological examination revealed
paralysis of lower extremities, absence of deep reflexes, im-
paired pain and temperature sensation in the lower ex-
tremities. Symptomatic treatment involved steroids, anal-
gesics including narcotics, neurological drugs such as
galantamine hydrobromide preparations and alendronic acid
preparations. The patient has been receiving physiothera-
py. After six months of pharmacological therapy and inten-
sive physiotherapy, neurological examination showed paral-
ysis of the lower extremities, more intense on the left,
persistent absence of deep reflexes and impaired pain and
temperature sensation. The patient continued to complain
of lumbosacral spine pain but started to ambulate with the
aid of crutches. Her quality of life considerably deteriorated
in April 2005, due to recto-vaginal fistula. An artificial anus
was formed in the local hospital. Between 2005 and 2008,
physiotherapy, pharmacological therapy and general strength-
ening therapy were carried out. MRI of the pelvis and tho-
racic spine was performed twice as well as CT with bone al-
gorithm. The examination performed in 2005 revealed the
presence in the dural sac of hypointense areas with non-ho-
mogeneity of tracer uptake, the largest of them, 10 × 6 mm
in size, at the tracheal bifurcation level. The radiological im-
age, along with the persistent neurological symptoms,
raised suspicion of meningeal metastases. In the MRI scan
performed in May 2008, a hypointense, non-homogeneous
area with weak tracer uptake was found in the lateral sacral
mass. CT with bone algorithm, performed in June 2008, re-
vealed preserved outline of the sacral bone compact sub-
stance, non-homogeneous structure of lateral sacral mass,

preserved sacral foramina outlines, radicular cysts within the
sacral foramina, the iliac alas and L4, L5 vertebrae without
any suspicious lesions. In the opinion of the radiologists, the
image of the sacral bone in both examinations performed
in 2008 was rather suggestive of reactive lesions. Bone scintig-
raphy showed only slightly increased tracer uptake in the area
of the right sacroiliac joint which was considered nonspe-
cific. Scans and periodical gynecological examinations did not
show any cervical cancer recurrences. Further progressive,
although small and slow improvement of the patient’s neu-
rological condition has been observed since 2006. At her last
checkup, in April 2010, the patient ambulated self-sufficiently
with a little aid of crutches, paralysis of the lower extremi-
ties was less strong, but absence of deep reflexes persist-
ed and the pain and temperature sensation in the lower ex-
tremities continued to be impaired. The gynecological
examination and MRI scan did not show any signs of cervi-
cal cancer recurrence. The artificial anus functions well. The
patient has fully accepted this solution for the recto-vaginal
fistula and does not, as yet, give consent to reconstruction
of the continuity of the alimentary tract, though, in the fu-
ture, she might change her mind.

Discussion

The paper presents a case of a cervical cancer patient suc-
cessfully treated with irradiation and cisplatin, who devel-
oped serious radiotherapy-induced complications in the form
of recto-vaginal fistula and lumbosacral plexopathy. While
the incidence of this first complication ranges from 0.8% to
3.0%, the radiotherapy-induced impairment of the lum-
bosacral plexus in cervical cancer patients treated with ir-
radiation is very rare. The majority of post-irradiation reac-
tions in the lower colon are manifested within 3 years after
radiotherapy. The risk of the most serious complication in the
colon, represented by recto-vaginal fistula, increases with the
increase of the maximum total dose received from tele- and
brachytherapy. With the total dose to the rectum of 80 Gy,
the risk of fistula is about 5%. The remaining risk factors are
the irradiation fraction dose, use of two treatment methods
(surgery and irradiation) and individual predispositions. In
the discussed case, the maximum total dose to the rectum
was 73 Gy. Rare reports of radiation-induced damage to the
lumbosacral plexus refer to irradiation of the small pelvis area
with a dose generally exceeding 60 Gy [1,2] or without in-
cluding the para-aortic nodes [3]. The frequency of radiation-
induced plexopathy ranges from 0.3% to 1.3% [4,5].

Acute, transient symptoms attributable to plexus lesion
may also appear in the course of or soon after irradiation.
Subacute, usually also transient, symptoms may appear with-
in 6 months after radiotherapy of small pelvis tumors – tu-
mors of the reproductive organ, testis, rectum, lymphomas
etc. [6,7]. According to data from the literature, it may take
even 30 years from the end of radiotherapy to occurrence
of neurological symptoms [8-12]. Symptoms, in the form of
strong, persistent pain, reduced muscular strength, and im-
pairment of sensation in the lower extremities, recede over
several weeks, but some of them are irreversible neurolog-
ical problems, generally progressing, dramatically lowering
the quality of life and largely impairing self-sufficient func-
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tioning of patients often cured from cancer [1,3,13]. In the
case described by us, the first neurological symptoms, man-
ifesting as pain in feet and shanks, lumbosacral spine, and
difficulties in self-sufficient mobility, appeared a few weeks
after completion of radiochemotherapy and progressed
over the subsequent months, ending as clinical symptoms
of paralysis of the lower extremities. Intensive physiother-
apy, continued for over 6 years and still ongoing, has
brought improvement of the neurological condition, allow-
ing the patient to ambulate with crutches. Of fundamental
importance is the systematic application of physical thera-
py, as even a short break causes rapid deterioration of our
patient’s motion efficiency. The significance of widely un-
derstood rehabilitation as well as pharmacological treatment
is also stressed by other authors [13-15].

Georgius et al. [2] describe 4 cases of lumbosacral plex-
opathy in cervical cancer patients treated with irradiation.
In three of them, the dominating symptom was impairment
of muscular strength in the lower extremities, while in one
patient it was progression of neurological lesions causing
paralysis of the lower extremities. Some patients were also
reported to have urinary and fecal incontinence [1,16].
There are reports that point to stabilization or progression
of neurological symptoms over a few months or a few years
[11,17,18]. One of the rare cases of improvement of the pa-
tient’s neurological condition is described by Coulombe [3]
and is similar to the situation presented by us.

Apart from detailed neurological examination and history
(previous irradiation, absence of earlier neuropathy symp-
toms), it may be useful to perform electromyography, cere-
brospinal fluid analysis as well as CT, MRI and PET [1-3,13,19].
Imaging examinations allow one, first of all, to exclude tu-
mor involvement of the nervous system, while they are not
always helpful in the assessment of radiotherapy-induced
plexopathy.

The mechanism of post-irradiation lesion of the lum-
bosacral plexus is not quite clear. The effect of tissue irra-
diation depends on total dose, fraction dose, irradiation tech-
nique applied, concomitant chemotherapy, and intraoperative
intracavitary brachytherapy. Local ischaemia and fibrosis of
soft tissues may be associated with microcirculatory defi-
ciency. Administration of a dose exceeding 10 Gy has
caused changes in Schwann cells, endoneural fibroblasts,
small vessel wall cells and in perineural cells [20]. Clinical
symptoms of plexopathy were observed both when doses
for the plexus were below 60 Gy and when they were high-
er [21]. Coulombe [3] draws attention to the use of cisplatin
in radiochemotherapy.

Although the risk of damage to the lumbosacral plexus
in the course of radiotherapy in tumors of the reproductive
organ is very low, the example described here as well as the
cited items from the literature show that it presents one of
the most serious complications induced by radiation.
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