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Primary psoas sarcoma causing malignant psoas syndrome:
favourable response to radiotherapy
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Abstract: Malignant psoas syndrome (MPS) is an uncommon condition first described by Stevens er al.

MPS is caused by malignant infiltration of the psoas muscle and adjacent nerves and is characterised by (fixed)

flexion deformity of the ipsilateral hip and proximal lumbosacral plexopathy. It has previously been described

in relation to metastatic carcinoma, melanoma and liposarcoma, as well as non-Hodgkins lymphoma. We

present the case of a 68-year-old woman with a sarcoma arising in the left psoas muscle at the level of L4

who presented with symptoms of MPS. To the authors’ knowledge this is the first case of MPS arising from

a primary sarcoma of the iliopsoas compartment. The patient underwent presurgical radiotherapy, with

a significant improvement in pain control without an increase in analgesic medications. We discuss the

aetiology of MPS and the role of radiotherapy in the treatment of this rare syndrome.

Keywords: Radiotherapy; psoas; sarcoma; analgesia

Submitted Jan 11, 2017. Accepted for publication Feb 06, 2017.

doi: 10.21037/atm.2017.03.08

View this article at: http://dx.doi.org/10.21037/atm.2017.03.08

Introduction

A paper published by Stevens er 4/. (1) discussed the
malignant psoas syndrome (MPS), a cluster of symptoms
related to malignant involvement of the psoas muscle and
infiltration of the lumbosacral nerve plexus with resultant
neurological signs and symptoms. We wish to bring
attention to the role that radiotherapy may play in the
management of this syndrome.

Case presentation

Mrs X, a 68-year-old woman, was referred to our department
for consideration of radiotherapy to a left psoas muscle mass.

Mrs X developed low back pain about 8 months prior
to presentation. This pain radiated down her left leg to the
anteromedial thigh. At the suggestion of her chiropractor,
she underwent imaging (including CT, MRI and PET)
that demonstrated invasion of the left psoas muscle by
a probable malignant process and destruction of the
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left lateral body of the L4 vertebra. Biopsy of the lesion
suggested a low grade sarcoma but further classification
was not possible, despite additional expert review. Mrs X
was reviewed by an orthopaedic and oncological surgeon
and referred to radiation oncology for consideration of
neoadjuvant radiotherapy.

Mrs X’s past medical history was significant for ischaemic
heart disease and type 2 diabetes mellitus complicated by
peripheral sensory neuropathy. There was no evidence of
retinopathy or nephropathy. She had previously required
angioplasty and stenting for coronary artery disease. Her
performance status was ECOG 1.

Examination findings at the time of first presentation
demonstrated midline bony tenderness overlying the 4™
lumbar vertebra, but there was no evidence of neurological
impairment. The left leg was maintained in a flexed position
and the reverse straight leg raise test (psoas stretch test) was
positive.

Mrs X received a total radiotherapy dose of 50.4 Gray
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Figure 1 Radiotherapy dose distribution demonstrated on digitally
reconstructed radiograph (DRR). The kidneys are shaded in green
and orange, whilst the target volume is illustrated in purple. The
DRR demonstrates the treatment field relative to bony landmarks.

in 28 fractions (1.8 Gray/fraction) over 6 weeks with a
3D conformal technique. Radiation was delivered to the
abdominal and most of the pelvic portion of the psoas
muscle and tumour mass. A coronal beams-eye view of the
anterior treatment field is shown in Figure 1.

Follow-up pre-operative MRI of the lesion demonstrated
a small decrease in its size. Her pain improved significantly
during this time without any increase in analgesics or
co-analgesics, improving mobility and subjective quality of life.

Five weeks later, Mrs X underwent a subtotal L4
vertebrectomy with reconstruction and posterior fixation,
and the left psoas muscle was resected from the level of L3
to L5. The left obturator and genitofemoral nerves were
sacrificed, as was the L4 spinal nerve and the L4 root of the
femoral nerve.

The histopathology report concluded that the
appearance was consistent with “a low grade but locally
aggressive sarcoma of uncertain classification” with
morphologic appearance suggestive of solitary fibrous
tumour. Such intermediate grade soft tissue tumours rarely
metastasise. These results appeared somewhat incongruous
with the partial destruction of the L4 lumbar vertebra by
the tumour and subsequently the surgical specimen was sent
for expert opinion to a pathologist in Italy who confirmed
the diagnosis of solitary fibrous tumour.
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Post-operatively, the loss of the L4 root of the femoral
nerve led to significant weakness of the knee and the patient
required a knee brace for mobilisation. Loss of the left
obturator nerve resulted in significant ipsilateral hip adductor
weakness. Significant paresthesia of the thigh and medial
lower leg also persisted. She remained disease free 3 years

post-surgery.

Discussion

MPS, as first described by Stevens et 4/. (2) in 1990, is
characterised by “clinical evidence of proximal lumbosacral
plexopathy, painful fixed flexion of the ipsilateral hip” and
confirmation of tumour infiltration into the proximal psoas
muscle by either imaging or histopathology. Symptoms
may also include pain or weakness in the distribution of the
peripheral nerves originating from the lumbar plexus. To
date, around 30 cases have been reported in the literature
(Table 1), with cases reported since the 2010 update by
Stevens et al.

The psoas major has muscular attachments arising from
the transverse processes of the 12 thoracic vertebra to the
5™ lumbar vertebra which contribute to the deep component
of the muscle. The superficial component originates from
the lateral aspect of the T12-L4 vertebral bodies. As such,
the nerve roots emerge through the transverse foramina
between the superficial and deep parts of the psoas. The
psoas major extends inferolaterally from its origin where
it joins the iliacus to form the iliopsoas which ultimately
inserts into the lesser trochanter (9). The psoas muscles are
innervated by the lumbar plexus.

The lumbar plexus is formed from the ventral rami
of L1 to L4 within the posterior one third of the psoas
major muscle, anterior to the transverse processes of the
lumbar vertebrae. There are six major branches extending
beyond the lumbar plexus—the iliohypogastric, ilioinguinal,
genitofemoral, lateral femoral cutaneous, femoral and
obturator nerves (9). These nerves provide motor supply to
muscles of hip flexion, hip adduction and knee extension.
Sensation supplied by these nerves includes the skin of the
inferior abdomen, the external genitalia, the medial, anterior
and lateral surfaces of the thigh and the medial surface of
the lower leg to the first metatarsal in the foot (10). Variable
presentations in terms of paresthesias and weakness are
understandably linked to the level at which pathology arises
and its degree of infiltration of the plexus. Positive reverse
straight-leg raise test or femoral stretch test is suggestive
of L2-4 nerve root involvement and results in ipsilateral
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Table 1 Cases of MPS reported in the literature since 2010, when tabulated by Stevens ez al.
Patient . Presentation and criteria
number [year] Reference Age and sex  Primary cancer Cause of MPS for MPS Treatment
28 [2010] 1) 53 F Squamous cell Para-aortic LN with ~ Proximal lumbar Chemotherapy,
carcinoma of the  direct invasion of plexopathy, positive opioids,
uterine cervix psoas psoas stretch test anticonvulsants,
muscle relaxants
29 [2011] 3 51 M Schwannoma® Direct extension Lower back pain and Surgery
arising from L4 into psoas paresthesia, positive
nerve root psoas stretch test
30[2012] 4) 14 F Anaplastic large Lymphoma arising Inguinal mass, leg pain, Chemotherapy
cell ymphoma in psoas positive psoas stretch test  (complete response)
31[2013] 5) 71M Rectal cancer Metastatic Sciatica, positive psoas Abstract only
infiltration of psoas stretch test, metastatic (Non-English text)
muscle invasion of psoas
32 [2014] (6) 52 F Cervical cancer Metastatic Pain in both thighs, Chemotherapy and
infiltration of psoas metastatic invasion of radiotherapy
muscle psoas
33 [2010] (7) 77M Retroperitoneal Direct extension Swelling of right leg, right ~ Chemotherapy
malignant fibrous  into psoas leg pain (Non-English text)
histiocytoma
34 [2015] 8) 59 M Prostate cancer Metastatic Positive psoas stretch Analgesics only
infiltration of psoas  test, metastatic invasion
muscle of psoas
35 [2015] 8) 35M Urachal cancer Infiltration of Positive psoas stretch Radiotherapy and
psoas muscle test, left inguinal and thigh  chemotherapy
from metastatic pain, left leg oedema
adenopathy
36 [2015] 8) 70F Cervical cancer Direct extension Pain in abdomen, inguinal  Analgesics only
into psoas region and thigh, positive
psoas stretch test
35 Current 68 F Primary sarcoma  Malignant Proximal lumbar Neoadjuvant
case of psoas destruction of plexopathy, absence of radiotherapy,
psoas muscle by lumbar metastases surgery

primary tumour

*, schwannoma not malignant by definition. MPS, malignant psoas syndrome.

anterior thigh or medial leg pain.

Broadly speaking pain is characterised as being either
nociceptive or neuropathic in origin, however many patients
with MPS present with features of both. Nociceptive pain
arises from mechanical, chemical or thermal irritation of
peripheral sensory nerve endings within skin and deep tissues.
It can be further divided into somatic (sharp, localised,
incident) or visceral (dull, cramping, colicky) nociceptive pain
according to site of origin. Neuropathic pain, in contrast,
results from direct injury to nerves or dysfunction of the
somatosensory system in response to uncontrolled pain
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(sensitisation). Neuropathic pain may occur in concert with
changes in nerve function such as motor deficits. Sensitisation
is the reduction of pain threshold in injured tissues,
compounded by injury to the nerves supplying that tissue.

In MPS both nociceptive and neuropathic pain pathways
are activated and this makes the management of the
pain associated with this pathology particularly difficult
to manage. As such, it may be necessary to use multiple
analgesics and co-analgesic agents to control symptoms.

Retroperitoneal sarcoma has been reviewed by Porter
et al. (11) and consists of a diverse group of rare malignancies
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that originate from mesenchymal cells. Solitary fibrous
tumours, as reported here, are typically intermediately
differentiated soft tissue tumours of mesenchymal origin
which, whilst rarely metastasizing, do have malignant
potential (12). As such, they do not strictly meet criteria for
being fully benign but this is indeed a spectrum. Patients may
present with a painless abdominal mass, or alternatively from
symptoms due to mass effect or local invasion. Surgery, which
plays a major role in the curative treatment of most sarcomas,
is difficult in this region, as clear margins are elusive.
Radiotherapy is administered in about 26% of cases (11),
usually post-operatively. It has been suggested that pre-operative
radiotherapy for treatment of retroperitoneal sarcoma may
be preferable as it is likely to “provide the highest chance of
safe and successful delivery of multimodal therapy” which
can be hindered by post-surgical changes and the challenging
anatomy associated with these tumours (13).

Sarcomas arising in the psoas muscle are relatively
rare (about 1% of all soft tissue sarcomas) (11). Common
presenting symptoms include pain along the femoral nerve
and a mass. Most recently, a case similar to Mrs X was
described by Hammouche ez a/. (14) of an iliopsoas sarcoma
causing referred pain to the inguinal and thigh areas.

Stevens et al. (1) discusses numerous methods of treating
MPS, including standard measures such as surgery and
pharmacotherapy. More novel measures include intrathecal
analgesia, local anaesthesia of the psoas sheath and
cordotomy, all of which are invasive procedures.

In their 2004 article, Behranwala ez a/. (15) explored
the natural history of malignant tumours of the iliopsoas
compartment. Twelve of the 19 patients presented in
the series underwent neoadjuvant, adjuvant or palliative
radiotherapy, however the results of this treatment were not
detailed. The authors suggest that the poor prognosis of
sarcoma at this site is related to delayed diagnosis from non-
specific symptoms and an unfavourable anatomic location
relative to vital structures.

"To the authors knowledge there have been no randomised
controlled trials examining the role of radiotherapy in the
neoadjuvant or adjuvant treatment of primary retroperitoneal
sarcoma. As such, the employment of radiotherapy in this
context is reliant upon observational data. Le Péchoux ez 4l. (16)
reported the results of their analysis of 110 patients with
primary retroperitoneal sarcoma who underwent front-line
aggressive surgery with or without adjuvant radiotherapy
(to a median dose of 50 Gy) between 1994 and 2008.
Whilst the results of this analysis failed to detect a
statistically significant difference in local failure rates or
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overall survival between the groups, relapse free survival
was 47% in the surgery alone arm versus 60% with the
addition of post-operative radiation (P=0.02) at five years.
A retrospective review by Alford et 4l (17) also supports
the use of radiation therapy in combination with surgery
for the treatment of retroperitoneal sarcoma. The authors
favoured a neoadjuvant approach (45-50 Gy at 1.8 Gy per
fraction) with the aim of improving resection margins and
minimising toxicity. The outcomes of twenty four patients
who completed preoperative radiotherapy were detailed
with 53.7% of patients alive at five years and 22% free of
local recurrence. Eighteen patients proceeded to resection
following radiation with clear margins achieved in all cases.

The primary aim of management of retroperitoneal
sarcoma is to achieve complete resection with robust
margins free of tumour involvement (18). Local failure has
been closely linked to survival in numerous studies (11,18)
and it follows that if radiotherapy improves local control
then benefits in overall survival may also be realised with
time. In the setting of MPS, if symptoms are relieved with
resection and radiotherapy improves failure rates, then
symptoms should be less likely to recur in the absence of
recurrent disease. Improved conformality of treatment
with use of intensity-modulated radiation therapy (IMRT)
and intra-operative radiation therapy to boost dose to the
tumour bed are promising areas of development which are
likely to influence clinical outcomes.

Toxicity from radiotherapy to the abdomen/
retroperitoneum includes early effects such as fatigue,
nausea, diarrhoea and skin erythema. These effects are
easily managed with modern pharmaceuticals. Late
effects, which occur at least 3 months following radiation
treatment, are uncommon but may include small bowel
damage (obstruction, fistulae) and cosmetic skin changes.
Radiation myelopathy is a rare complication (<0.2%
patients) at doses to the spinal cord of less than 50 Gy (19).
It is also important to note that the position of the cauda
equina at the approximate level of the L2 lumbar vertebra,
beyond the conus medullaris, further reduces the risk of
spinal cord myelopathy secondary to radiotherapy targeted
in this region. Generally, for patients with incurable
malignancy, the likelihood of developing complications in
their remaining lifespan is very low.

Radiotherapy can improve pain caused by MPS and
should be considered as a therapeutic option. It is non-
invasive and acute side effects are easily managed with
modern pharmaceuticals. Radiotherapy works locally and
allows patients to reduce their analgesic requirements.
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Patients are likely to gain greatest benefit from a
multidisciplinary approach to the management of their
disease within a dedicated cancer centre.
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