
Abstract. Background/Aim: Radiotherapy for carcinoma
invasion of the sacrum (CIS) is an alternative treatment to
surgery in patients with advanced, inoperable tumors or those
not medically eligible for resection of the neoplasm. Herein
we present an observational study of patients with imaging-
confirmed CIS who were treated non-operatively with
radiation. Patients and Methods: A retrospective chart review
of CIS patients treated with palliative radiotherapy (PR)
during a 9-year period (2004-2013) was performed. Results:
Six women and 13 men with an average age of 60 years took
part in this study. Most patients (84%) exhibited extrasacral
metastases. Primary tumors included lung (n=6), colorectal
(n=6), breast (n=3), bladder or kidney (n=2), and liver
carcinoma or a tumor in an unknown primary site (n=2). The
mean follow-up time was 10 months with a 2-year survival
rate of 9%. The majority (71%) of symptomatic patients
obtained relief from pain following PR. Half of those
individuals who were non-ambulatory prior to therapy
regained mobility. There were no acute ill-effects or later
complications after irradiation. Conclusion: Despite the
small cohort and poor overall survival rate, non-operative
radiation treatment is a beneficial method of palliative care
in patients with CIS. 

The sacral region is a major neurovascular crossroad,
innervating and supplying blood to the lower part of the
body (1). It also determines the functional state of delicate
and complex sphincters of the rectum, bladder, and sexual
organs as well as the motor, sensory, and vasomotor
functions of the lower limbs (1). The sacrum is predisposed
to invasion by pelvic or extrapelvic primary malignant

tumors due to anatomic proximity or through hematogenous
dissemination (1, 2). Metastatic disease in the sacrum is
relatively uncommon, representing only 3-21% of patients
with spinal metastases (3-5). The two traditional methods of
local therapy for carcinoma invasion of the sacrum (CIS) are
surgery and radiotherapy (2). Currently spinal stereotactic
radiosurgery is gaining acceptance as another form of
radiation treatment because it allows for administration of
higher tumoricidal dose even for radioresistant tumors with
minimal exposure of the surrounding normal tissues (2). CIS
remains a clinically important source of morbidity and
mortality after pelvic resection (6). The role of radiotherapy
(RT) in the treatment of people suffering from cancer-related
pain has been recently updated (7). However, there are only
very few studies describing the radiotherapeutic effect in
patients with CIS as a means of palliative care (8, 9). To fill
this void, our collected data on this topic are presented.

Patients and Methods
A retrospective review of 19 individuals treated with RT for
palliation of CIS during the study period from July 2004 to August
2013 was performed following approval of the outcome study
(study #995) by the LSU-Shreveport institutional review board.
Patients were included in the study if: i) diagnosed with any type
of cancer, ii) CIS was demonstrated by radioimaging (Figure 1), iii)
palliative radiotherapy (PR) was administered and iv) follow-up
(range 1 to 33 months) information after irradiation was available.
Local irradiation was applied in the presence of extrasacral
metastases (n=16), in poor performance status (n=1) or in the
presence of significant comorbid illness (n=1); and in a
histologically-confirmed CIS patient who had undiscovered primary
lung cancer at the time of CIS diagnosis (n=1). The clinical
characteristics of the study cohort are summarized in Table I. The
male to female ratio was 2:1. The age of the patients ranged from
47 to 83 years. Many individuals with extrasacral metastases (n=16)
also suffered some other coexisting illness (n=12). Most patients
exhibiting low back or radicular pain (n=15) were treated with the
conventional prescription dose of 30 Gy given in 10 fractions
(n=15). Three-dimensional conformal radiotherapy (3D CRT)
(Figure 2) was practiced during the later stages of this 9-year period.
This modality of RT involves an array of radiation beam
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arrangements with each field shaped according to the beam’s eye
view around the target volume. In this way, normal tissue is
optimally shielded from the primary radiation beam (9). With
regards to sites of the primary malignant tumor leading to CIS, the
lungs and the colorectum were the more common anatomical
locations. Lower limb paresis was observed in approximately 7 of
18 patients, and urinary incontinence was seen in 1 of 18 cases.
With respect to determination of the subjective response to

treatment, there were only 14 patients who were evaluable; with
regards to objective response, only 4 patients could be assessed. The
Kaplan-Meier product-limit method was used for plotting the
survival curve; the log-rank test was applied to establish the
presence of significant prognostic factors. 

Results
Among the evaluable participants, complete relief from pain
was noted in most symptomatic patients (n=10). Of the 4
patients who were not ambulatory at diagnosis, 2 regained
their ability to walk after RT. None of the ambulatory
individuals developed neurological deficits following therapy
and the treatment was well-tolerated by all patients with no
acute ill-effects or later complications observed after
irradiation. 
At the time of this reporting, 5 individuals were alive, and

their follow-up after therapy ranged from 9 to 33 months.
The remaining 14 patients were deceased, with a survival
period from 1 to 24 months. The overall survival rate at 2
years was 9% (Figure 3). Median survival (MS) following
the diagnosis of CIS was 12 months. Greater MS was

documented in: i) younger versus elderly patients (15 months
and 3.5 months, respectively); ii) female versus male patients
(18 months and 4 months, respectively); iii) individuals with
metachronous versus a synchronous presentation of CIS
relative to the time of diagnosis of the primary malignant
neoplasm (15 months and 3.5 months, respectively); iv) the
presence versus absence of extrasacral metastases (15
months and 3 months, respectively); v) the presence versus
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Figure 1. Axial contrast-enhanced computed tomography of the pelvis
demonstrates a right paramedian soft tissue mass (yellow arrows)
invading the sacrum.

Table I. Clinical summary of 19 patients with carcinoma invasion of the sacrum.

Patient                 Age/               Primary                   Symptoms‡                            Signs‡‡                       Extrasacral              Other            Survival
No.                    Gender              tumor              Pre- Post- treatment          Pre- Post- treatment            metastases†           illness§§          (months)

1                           67/F                 Colon                       +            –                             –          –                               +                          –                     (3)
2                           55/M                 Colon                       +            –                             +          +                               +                          +                    (15)
3                           50/M               Bladder                     –            –                             –          –                               +                        NK                  (18)
4                           67/M                 Lung                        –            –                             +        NK                             +                          +                     (1)
5                           69/M                 Lung                       +            –                             –          –                               +                        NK                   (3)
6                           56/M                 Lung                       +            –                             –          –                               +                          +                     (4)
7                           58/M                 Lung                       +            +                             +          –                               –                          –                     (2)
8                           47/F                 Breast                       +            –                             –          –                               +                          –               (33) Alive
9                           71/M              Unknown                    +            –                             +        NK                             +                          +                     (4)
10                         63/F                 Colon                       +            +                             –          –                               –                          +                     (3)
11                         83/M               Rectum                     +            –                             +        NK                             +                          +                    (24)
12                         68/M                 Colon                       +            +                             –          –                               +                          +                     (1)
13                         59/M                 Liver                       +            –                             +          –                               +                          +                (8) Alive
14                         66/M                 Colon                       +            –                             –          –                               +                          +               (13) Alive
15                         60/M                 Lung                       +          NK                           –          –                               +                          +                     (1)
16                         60/F                  Lung                      NK        NK                         NK      NK                             –                        NK                  (12)
17                         71/F                 Breast                       +            –                             –          –                               +                          +               (13) Alive
18                         55/F                 Breast                       +            +                             –          –                               +                          +               (14) Alive
19                         56/M                Kidney                      –            –                             +          +                               +                          –                    (18)

‡Pain (Low back or radicular); ‡‡Limb paresis; †Brain, bone, lung, adrenal gland, mediastinal/retroperitoneal nodes, psoas muscle; §§Hypertension,
diabetes mellitus, benign prostatic hypertrophy, deep venous thrombosis, hepatitis C, asthma; NK, not known.



absence of pain (4 months and 18 months, respectively), and
vi) the presence versus the absence of lower extremity
weakness (15 months and 4 months, respectively). MS in the
cases of a present comorbid illness or of a primary malignant
tumor in the pelvic region was around 12 months or less
respectively.

Discussion
Pathological processes that destroy the sacrum threaten the
skeletal continuity between the spine and the lower
extremities, as well as the nerve roots for which the sacrum
is a conduit (10). Unfortunately, the clinical course of people
with CIS is characterized by low survival rates and very poor
quality of life (11). Patients may experience intractable
pelvic or sciatic pain, and anal or urethral sphincter
dysfunction manifested as incontinence (9). Thus, a primary
goal in the management of CIS is palliation. 
Surgery is the definitive treatment of choice in selected CIS

patients prolonging their life expectancy. Aggressive resection
is utilized mainly for treating locally advanced CIS. However,
this may compromise the stability of the sacroiliac articulation,
threaten the neurological state of the lower body or cause
intractable pelvic girdle pain (2, 12). Evidently, there are
serious concerns about these surgical complications. For
example, if the first sacral roots are preserved, there will be
no locomotion deficit; however, if transected, the patient will
have plantar flexion weakness (6). In essence, morbidity can
be reduced by keeping the sacral resection below the second
sacral vertebra and below the sacroiliac joint (13). Survival
rates of 23% to 48% after 4 or 5years following surgical
treatment have been reported in cases of resectable recurrent
rectal cancer involved with CIS (6, 14, 15). On the contrary,

cases such as extensive pelvic sidewall involvement, tumor
encasement of the iliac vessels, CIS extension into the sciatic
notch, and proximal sacral invasion above the level of the S2-
S3 junction are considered contraindicative for surgical
intervention (11). 
With regards to the effects of using chemotherapy to treat

this debilitating condition, little is known. In contrast,
radiotherapy is recognized as a primary treatment for cases
of inoperable CIS tumors without spinal instability where
pain relief and neurological improvement are attainable (2).
Because of proven efficacy in reducing the risk of normal
tissue complications, 3D CRT has been the technique of
choice for palliation (16). Our findings agree with the
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Figure 2. Computer-generated treatment plan imaging shows the conformal distribution of the prescribed radiation dose to the carcinoma invading
the sacrum (as indicated by the red line, the target tumor volume is encompassed by the 3,000 cGy dose).

Figure 3. Overall survival of patients treated with palliative
radiotherapy for carcinoma invasion of the sacrum at two years.



existing literature with respect to pelvic girdle pain
palliation. However, the prognosis of life expectancy in our
study is lower than the 2-year survival rates of 25% to 29%
reported by other investigators (8, 17). Moreover,
improvement of neurologic deficits has also been observed
(3, 4, 18), despite symptom relief being short-lived (18, 19).
The clinical investigation we are presenting here is not

free of limitations. Most notably, its retrospective design and
the small patient sample restrict generalization of its
findings. Secondly, subjective palliation was assessed in a
non-qualitative manner. Thirdly, the percentage of
asymptomatic state (pain-free) during the survival period –
a crude indicator of quality of life – was not examined.
Having said that, the quality of life in these patients requires
for proper evaluation in order for the oncologist to provide
the best therapeutic approach that will benefit the patient the
most. Despite these limitations, observational studies should
not be underestimated, especially given the infrequent
occurrence of CIS. In fact, the devastating effects of
untreated CIS resulting from eventual tumor invading the
base of the bladder, sacral nerve roots and the pelvic floor
highlight the importance of therapeutic intervention. 
In conclusion, when cure is no longer a consideration, the

aim of palliative therapy should be to keep the patient alive
and well, out of the hospital, and with the least invasive type
of treatment (20). PR deserves serious consideration whenever
people are not considered “acceptable-risk” candidates for
surgery. Despite the small cohort and poor overall survival
rate, non-operative radiation treatment is a beneficial method
of palliative care in patients with CIS. Long-term survival is
possible only for a small percentage of patients. 
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