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Background: More than 60 per cent of patients treated surgically for primary retroperitoneal sarcoma
survive for at least 5 years. Extended surgical resection has been proposed for primary disease, but
long-term morbidity data are lacking. A cross-sectional study was conducted to assess the long-term
morbidity of patients undergoing surgery for retroperitoneal sarcoma.
Methods: Patients operated on between January 2002 and December 2011 were eligible for the study.
Long-term morbidity was evaluated based on a semistructured clinical interview. Lower limb function
was assessed by means of the Lower Extremity Functional Scale (LEFS), a self-report questionnaire with
a total score ranging from 0 (low functioning) to 80 (high functioning). Pain was investigated by means of
the Brief Pain Inventory – Short Form, with pain intensity scores reported on a scale from 0 (no pain) to
10 (worst pain).
Results: Some 243 patients underwent surgery, and 101 of 160 patients who were alive at the time of
the investigation responded to the study invitation letter. Finally, 95 patients were enrolled in the study.
Sensory impairment of the limbs was reported in 72 patients (76 per cent). The median LEFS score
was 60 (i.q.r. 43–73). Mean scores for the pain intensity items varied from 1⋅23 to 2⋅68. In multivariable
analysis, there was no difference in median levels of creatinine at survey between patients who did or
did not undergo nephrectomy (difference between median values 13 (95 per cent c.i. −4 to 30)𝛍mol/l;
P = 0⋅170).
Conclusion: Severe chronic pain and lower limb motor impairment after multivisceral resection for
retroperitoneal sarcomas are rare. Long-term renal function is not significantly impaired when nephrec-
tomy is performed.
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Introduction

The appropriate surgical strategy for the treatment of pri-
mary retroperitoneal soft tissue sarcoma has been debated
in the literature over recent years1–4. The quality of the
primary resection is a major determinant of the natural
history of the disease5–11. In patients treated with radi-
cal surgery, tumour biology determines the risk of disease
recurrence12–14.

At Fondazione Istituto di Ricovero e Cura a Carattere
Scientifico (IRCCS) Istituto Nazionale dei Tumori, Milan,
Italy, these findings have prompted a shift towards a policy

of extended multivisceral surgical resection. This approach
has been adopted systematically since 200215 and appears
to be effective in obtaining local control and improving
overall survival, especially in patients with tumours of low
to intermediate grade7,16,17.

Previous studies have indicated a morbidity rate of 18
per cent and postoperative mortality rate of 3 per cent,
comparable to major abdominal resections for other
malignancies18. No data exist on the long-term morbidity
associated with systematic multivisceral resection; specific
sequelae, such as permanent renal failure, neurological
impairment or pain, have not been investigated.
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The purpose of the present investigation was to study
long-term morbidity after extended surgery for patients
with retroperitoneal sarcoma, with a special focus on func-
tional outcome, pain and renal failure.

Methods

A cross-sectional observational study was carried out on
a consecutive series of patients with primary localized
retroperitoneal sarcoma treated at Fondazione IRCCS Isti-
tuto Nazionale dei Tumori, Milan, Italy, between Jan-
uary 2002 and December 2011, who were still alive at
May 2013. Patients with paediatric sarcomas, peripheral
primitive neuroectodermal tumours or Ewing sarcomas,
gastrointestinal stromal tumours, gynaecological sarcomas
and desmoid tumours were excluded.

The study was approved by the local Institutional Review
Board (INT 40/13), and all participants gave written
informed consent to take part.

Morbidity data were collected by means of self-reported
questionnaires that were administered by e-mail, surface
mail or during a follow-up visit in the department, and
through a semistructured clinical interview conducted over
the telephone or face to face during the follow-up visit by a
surgical oncologist. Additional clinical data were retrieved
from a sarcoma database, including tumour histology,
surgical treatment, postoperative short-term morbidity
and follow-up. Postoperative complications were classified
according to the Clavien–Dindo classification19, which
consists of five severity grades and relies mostly on the ther-
apy used to treat the complication. The study design would
not have allowed a reliable assessment of grade I and grade
II complications (any deviation from the normal postopera-
tive course without, or with the need for specific pharmaco-
logical treatment respectively). For the present study, only
complications requiring surgical, endoscopic or radiologi-
cal intervention (grade III), life-threatening complications
(grade IV) and death (grade V) were analysed.

Data collection was conducted between May and
September 2013. Survival outcome was updated in
September 2013.

Patients affected by primary retroperitoneal sarcoma
were treated with an extended surgical approach, as
detailed previously15. All patients were operated on by a
dedicated surgical team consisting of one senior surgeon
and two attending surgeons. Chemotherapy was admin-
istered according to standard regimens used at the time
or within institutional or multi-institutional clinical trials.
Chemotherapy included anthracycline plus ifosfamide as
first-line therapy, and high-dose prolonged infusion of
ifosfamide, trabectedin and gemcitabine plus docetaxel

as second- or further-line therapy. Radiotherapy, when
delivered, was via external-beam radiation.

Patients were followed up after surgery with clinical and
radiological assessment consisting of contrast-enhanced
thoracoabdominal CT every 4 months for the first 2 years,
then every 6 months until the fifth year and annually there-
after.

Semistructured clinical interview

A semistructured interview was chosen because no vali-
dated instruments were available to investigate outcomes
after multivisceral surgery. The interview was designed
by the investigators based on clinical experience of the
most common symptoms of which patients complain dur-
ing follow-up assessments. Patients were asked to answer
questions within the following three domains.

Neurological impairment of retroperitoneal somatic nerves
The aim here was to investigate the presence of any sensory
disorders of the groin, thigh or genital region, the need
for rehabilitation therapy or use of crutches, the subjective
perception of knee strength, and accidental falls that had
occurred after surgery.

Subjective assessment of tactile function was categorized
as paraesthesia, anaesthesia and pain, with a possible com-
bination of all three. Except for the description of tac-
tile sensitivity, all questions had two possible answers: yes
or no.

Incisional hernia and bowel and urinary habits
Patients were asked about any change in bowel and urinary
function after surgery, and whether an incisional hernia
had developed. In all patients the diagnosis of incisional
hernia was confirmed and documented during a follow-up
visit.

Sexual function
Alterations in libido were investigated in all patients. Addi-
tionally, men were asked about retrograde ejaculation and
erection, and women were asked about pregnancy and dys-
pareunia.

Renal function

Serum creatinine levels were registered retrospectively
at three time points: before surgery, 4–6 months after
surgery, and at the time of the survey. Patients were
asked to obtain the results of blood tests performed else-
where, or data were obtained from clinical records, where
available.
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Brief Pain Inventory – Short Form

The Brief Pain Inventory – Short Form (BPI-SF; Depart-
ment of Symptom Research, University of Texas M. D.
Anderson Cancer Center, Houston, Texas, USA) is a
self-administered questionnaire used widely to evaluate
pain in patients with cancer. The BPI-SF has been shown
to be a valid and reliable instrument20, and the Italian
version21 was used in this study. Eleven items from the
BPI-SF were used for this assessment: four items measur-
ing pain intensity (average pain, worst pain, least pain in the
previous 24 h, and pain now) and seven measuring the influ-
ence of pain on various quality-of-life dimensions (general
activity, mood, walking ability, normal work, relations with
other persons, sleep, and enjoyment of life). All items were
measured on 0–10 numerical rating scales: from no pain
or no interference in quality of life, to pain as bad as you
can imagine or complete interference with quality of life.

Lower Extremity Functional Scale

The Lower Extremity Functional Scale (LEFS) is a self-
report questionnaire for evaluating functional impairment
of lower extremity disorders in patients22. In this ques-
tionnaire, patients answer the question ‘Do you or would
you have any difficulty at all with’ in relation to 20 differ-
ent activities of daily life. For each listed activity, patients
select an answer from 0 (extreme difficulty or unable to per-
form the task) to 4 (no difficulty). The maximum score (80
points) indicates very high function, whereas the minimum
score (0 points) indicates very low function.

The present study investigated the correlation between
total LEFS score and resection of the psoas muscle (which
served as a surrogate for a high risk of femoral nerve dam-
age), the number of resected organs, postoperative compli-
cations and year of surgery. The year of surgery was anal-
ysed to investigate any possible effect of a learning curve
for the delivered surgical treatment on functional outcome.

Statistical analysis

The LEFS questionnaire data were analysed as a total
score, whereas the BPI-SF data were described on an
item-by-item basis; the mean score was also calculated as
a summary measure for items with numerical scores.

Univariable analysis of intergroup differences was per-
formed using the Wilcoxon–Mann–Whitney test or
Kruskal–Wallis one-way ANOVA for continuous vari-
ables. χ2 test or Fisher’s exact test, as appropriate, was used
for categorical variables.

Creatinine levels at baseline or at survey were categorized
as ‘altered’ in patients with 1⋅5 times or more the upper

reference limit of the performing laboratory. Patients with
missing values were excluded from analysis.

Creatinine levels at survey were also analysed as a con-
tinuous variable, and the differences between patients who
did or did not undergo nephrectomy were analysed using
non-parametric tests. To adjust for patient age (defined
as 65 years or younger, or older than 65 years) and cre-
atinine at baseline (missing, equal to or lower than the
median value of 69 μmol/l, and above 69 μmol/l), multi-
variable analysis was performed using a quantile regression
model23. Group differences were tested according to the
median creatinine level at survey and other quantiles (from
10th to 90th by 10 per cent), and the Benjamini–Hochberg
method24 was applied to obtain multiple testing of adjusted
P values.

Overall survival was estimated using the Kaplan–Meier
method. The crude cumulative incidence of local recur-
rence and distant metastasis were estimated in a
competing-risks framework23. Analyses were performed
using SAS® for Windows® version 9.2 (SAS Institute,
Cary, North Carolina, USA) and R version 3.1.1 soft-
ware25. P < 0⋅050 was considered statistically significant.

Results

Two hundred and forty-three patients underwent surgery
for primary retroperitoneal sarcoma between January 2002
and December 2011, with a median follow-up of 54 (i.q.r.
30–88) months. The 5-year survival rate was 62⋅0 (95 per
cent c.i. 55⋅1 to 69⋅8) per cent (Fig. 1), the 5-year crude
cumulative incidence of local recurrence was 21⋅0 (16⋅0 to
27⋅6) per cent and the 5-year crude cumulative incidence
of distant metastasis was 24⋅9 (19⋅6 to 31⋅6) per cent. The
oncological outcome of these patients in a combined series
with another major European sarcoma reference centre has
been analysed in depth and reported recently26.

Radiotherapy at doses ranging from 36 to 50 (median
50) Gy and chemotherapy were administered before
surgery, after surgery or at the time of recurrent disease
in 70 (28⋅8 per cent) and 125 (51⋅4 per cent) patients
respectively.

Survey population

At the time of the survey, 83 patients (34⋅2 per cent) had
died. Some 101 (63⋅1 per cent) of the 160 patients who
were alive answered the study invitation letter; six patients
(3⋅8 per cent) declined to participate and 95 (59⋅4 per
cent) completed the clinical interview or written self-report
questionnaires a median of 49 (i.q.r 27–76) months after
surgery. Characteristics of these 95 enrolled patients are
shown in Table 1.
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Fig. 1 Kaplan–Meier curve for overall survival of patients treated
surgically for primary retroperitoneal sarcoma

The 5-year crude cumulative local recurrence rate in
patients who participated and those who did not was 8⋅3
(95 per cent c.i. 3⋅7 to 18⋅5) and 10⋅4 (4⋅4 to 24⋅5) per cent
respectively (P = 0⋅328). The corresponding 5-year crude
cumulative rate of distant metastasis was 5⋅1 (1⋅9 to 13⋅5)
and 22⋅6 (12⋅9 to 39⋅5) per cent (P = 0⋅006).

Neurological impairment

Sensory function
Some 72 patients (76 per cent) reported that they had
suffered from sensory disorders of the thigh, groin or
genital region at some time after surgery. The sensory
disorder was described as anaesthesia in 31 patients (33 per
cent), paraesthesia in 22 (23 per cent), pain in four (4 per
cent), or any combination of the above in 15 patients (16
per cent). In 59 patients (62 per cent) the sensory disorder
was still present at the time of the survey. The anatomical
area affected by the sensory disorder is shown in Table 2.

A large proportion of patients who had experienced com-
plete or partial psoas resection reported sensory disorders
(55 of 59 patients, 93 per cent); this was almost double the
number of patients with only fascia or without psoas resec-
tion (17 of 32 patients, 53 per cent) (P < 0⋅001).

Motor function
The need for crutches or physiotherapy after surgery, the
occurrence of accidental falls and the subjective lack of knee
strength are shown in Table 2. The LEFS questionnaire was
returned by 78 patients. Two questionnaires were excluded

Table 1 Demographic and clinical characteristics of the study
population

No. of patients (n= 95)

Age (years)* 55 (44⋅5–64)
Sex ratio (F : M) 51 : 44
Year of surgery

2002–2006 31 (33)
2007–2011 64 (67)

Tumour size (cm)* 16 (10–26)
Extent of resection

Complete (R0–R1) 94 (99)
Incomplete (R2) 1 (1)

No. of resected organs* 3 (2–5)
Psoas resection

Complete 51 (54)
Partial 9 (9)
Only fascia 2 (2)
None 27 (28)
Unknown 6 (6)

Femoral nerve resection 3 (3)
Nephrectomy 64 (67)
FNCLCC grade

I 46 (48)
II 37 (39)
III 12 (13)

Histological subtype
Leiomyosarcoma 14 (15)
Dedifferentiated liposarcoma 23 (24)
Well differentiated liposarcoma 32 (34)
MPNST 8 (8)
Solitary fibrous tumour 10 (11)
Other 8 (8)

Chemotherapy (for primary disease) 36 (38)
Before surgery 27 (28)
After surgery 9 (9)

Radiotherapy (for primary disease) 27 (28)
Before surgery 22 (23)
After surgery 5 (5)

Status at survey
No evidence of disease 83 (87)
Alive with disease 12 (13)

Values in parentheses are percentages unless indicated otherwise; *values
are median (i.q.r.). R0, complete resection with microscopically negative
margins; R1, complete resection with microscopically positive margins;
R2, macroscopically incomplete resection; FNCLCC, French Federation
of Centres for the Fight against Cancer; MPNST, malignant peripheral
nerve sheath tumour.

from the analysis because of inadequate data (incomplete
response or more than 1 score assigned to the same activ-
ity). The median total LEFS score was 60 (i.q.r. 43–73). No
difference in the total LEFS score was found when patients
operated on in the first and second 5-year period (Fig. 2a)
or the number of resected organs (Fig. 2b) were compared.
Patients who underwent complete or partial psoas muscle
resection had a significantly lower LEFS score than those
who did not undergo muscle resection or had resection of
the muscle fascia only (median score 56 (i.q.r. 35–72) versus
68 (56–74) respectively; P = 0⋅044) (Fig. 2c). The median
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Table 2 Neurological impairment of somatic nerves

No. of patients (n=95)

Sensory disorder of thigh, groin or genital
region at any time after surgery

Yes 72 (76)
No response 4 (4)

Subjective assessment of sensory disorder†
Anaesthesia 46 (48)
Paraesthesia 32 (34)
Pain 10 (11)

Anatomical distribution of sensory disorder†
Up to one-third of the thigh 11 (12)
Up to two-thirds of the thigh 27 (28)
Entire thigh 30 (32)
Groin 25 (26)
Genital region 7 (7)

Sensory disorder of thigh, groin or genital
region at time of survey

Yes 59 (62)
No response 14 (15)

Need for assistive device after surgery
Yes 17 (18)
No response 4 (4)
Time (months)* 1 (1–2⋅25)

Accidental falls after surgery
Yes 19 (20)
No response 4 (4)

Lack of knee strength at time of survey
Yes 20 (21)
No response 4 (4)

Physiotherapy after surgery (gait)
Yes 36 (38)
No response 4 (4)
Time (weeks)* 8 (4–21)

Values in parentheses are percentages unless indicated otherwise; *values
are median (i.q.r.). †Patients could make more than one response.

total LEFS score in patients with a postoperative compli-
cation of Dindo–Clavien grade III or above compared with
those who had no complication was 44 (37–55) versus 62
(48–74) respectively (P = 0⋅058) (Fig. 2d).

As expected, the total LEFS score was low for the
three patients who had resection of the femoral nerve
(data not shown), although the low numbers hampered
any statistical testing. In univariable analysis, by catego-
rizing follow-up length by quartiles, the total LEFS score
was higher in patients with a longer follow-up (median in
patients with follow-up between 78 and 126 months: 62,
i.q.r. 45⋅5–71⋅6) than in those with a shorter follow-up
(median in patients with follow-up between 12 and 27
months: 56⋅5, i.q.r. 34⋅3–65), but this difference was not
significant (P = 0⋅269).

Brief Pain Inventory – Short Form

For 71 of 95 patients who returned the BPI-SF, the ques-
tionnaire was suitable for analysis (at least 1 pain intensity

item was available). Sixty-eight patients completed the
whole questionnaire.

Mean scores for the pain intensity items varied from 1⋅23
(least pain in previous 24 h) to 2⋅68 (worst pain in previous
24 h). The mean value for average pain within the previous
24 h was 2⋅0 (95 per cent c.i. 1⋅5 to 2⋅5). Twenty-eight (39
per cent) of the 71 patients reported no pain at all, and 15
(21 per cent) reported pain with a score of at least 5.

The legs were the most common site of pain, with 28
(39 per cent) of the 71 patients reporting pain in this area.
Other affected areas were: abdomen and back (21 patients,
30 per cent); chest, arms and shoulders (5 patients, 7 per
cent); and head or neck (2 patients, 3 per cent). Thirty-two
patients (45 per cent) did not report the site of pain. Fifteen
patients reported more than one affected area; hence the
sum of percentages exceeded 100 per cent.

Pain interference with daily activities in patients who
reported mild pain in the previous 24 h (score 1–4) indi-
cated low interference with daily life activities, with all
median values lower than 2 on the 0–10 scale. In patients
with moderate to severe pain, interference of daily activi-
ties was seen mainly in areas such as general activity, mood,
walking and working ability, with median values of 6–7
(Fig. S1, supporting information).

Incisional hernia and bowel and urinary function

Sixteen (17 per cent) of the 95 patients developed a clin-
ically detectable postoperative incisional hernia (Table 3),
and five of these patients underwent surgical repair a
median of 13 months after primary sarcoma surgery. No
data were available on the size or site of the abdominal wall
defect.

Two patients (2 per cent) experienced symptoms
consistent with bowel obstruction during follow-up, but
neither required surgery. Thirty-nine patients (41 per
cent) reported a change in bowel habit after surgery: 25
experienced constipation, five of whom required laxa-
tives; ten suffered from diarrhoea; and four patients had
alternating symptoms of diarrhoea and constipation. Nine
patients (9 per cent) reported a change in urinary habit
after surgery.

Sexual function

Questions relating to sexual function were answered less
commonly, with reply rates varying from 73 to 84 per cent;
29 patients (31 per cent) described loss of libido following
primary sarcoma surgery.

Rates of sexual impotence, retrograde ejaculation and
dyspareunia are detailed in Table 3. Two women became
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Fig. 2 Box plots for the total Lower Extremity Functional Scale (LEFS) score by a year of surgery, b number of organs resected, c psoas
resection and d postoperative complications of grade III or above according to the Dindo–Clavien classification. Median values,
interquartile ranges and ranges are denoted by horizontal bars, boxes and error bars respectively; the small circle indicates an outlier. a
P = 0⋅630, b P = 0⋅962, c P = 0⋅044, d P = 0⋅058 (Wilcoxon–Mann–Whitney test)

pregnant 2 and 7 years after surgery; no obstetric compli-
cations occurred.

Renal function

One patient who required dialysis after surgery owing
to contralateral nephrolithiasis was not included in the
creatinine analysis. The creatinine level at the time of
the survey or at 4–6 months after surgery was available
for 60 patients. Creatinine concentration was within 1⋅5
times the upper reference limit at all times for 55 patients,
whereas five patients with a normal baseline value had an
increased level 6 months after surgery or at the time of the
survey.

Considering creatinine as a continuous variable, of the
60 patients with a reported serum creatinine concentration
only one patient had a level above 177 μmol/l at the time of
the survey. In univariable analysis, patients who underwent
nephrectomy had higher serum creatinine levels at the time
of the survey than those who did not (median 106 (i.q.r.
84–194) versus 82 (71–150) μmol/l respectively; P = 0⋅004).
In multivariable analysis, adjusting for patient age and
baseline creatinine levels, the median levels did not differ
between the two groups (difference between median values:
13 (95 per cent c.i. −4 to 30) μmol/l; P = 0⋅170). The
difference was statistically significant only for the 30 per
cent quantile (difference between median values: 19 (8 to
29) μmol/l; P = 0⋅022).
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Table 3 Incisional hernia, bowel, urinary and sexual function in
the study population

No. of patients (n=95)

Incisional hernia
Yes 16 (17)
No response 4 (4)

Bowel obstruction symptoms
Yes 2 (2)
No response 5 (5)

Change in bowel habit after surgery
Yes 39 (41)
No response 5 (5)

Change in urinary habit after surgery
Yes 9 (9)
No response 4 (4)

Loss of libido
Yes 29 (31)
No response 18 (19)

Dyspareunia (women)
Yes 11 of 51 (22)
No response 14 of 51 (27)

Onset of sexual impotence after surgery (men)
Yes 12 of 44 (27)
No response 8 of 44 (18)

Onset of retrograde ejaculation onset after
surgery (men)

Yes 4 of 44 (9)
No response 7 of 44 (16)

Values in parentheses are percentages.

In univariable analysis, the median creatinine concen-
tration in patients with a follow-up of between 78 and
126 months was 93 (i.q.r. 80–116) μmol/l, compared with
107 (87–128) μmol/l in patients with follow-up of between
12 and 27 months (P = 0⋅235).

Discussion

Concerns have been raised regarding postoperative mor-
bidity and long-term functional impairment in patients
undergoing extended surgical resection for retroperitoneal
sarcomas27,28. In the present series, there was a high rate
(76 per cent) of sensory disorders of the thigh, groin or
genital area, which persisted for a number of years. In uni-
variable analysis, complete or partial psoas muscle resec-
tion was associated with a worse outcome related to lower
extremity motor and sensory function, whereas resection
of the muscle fascia seemed to be associated only with
less impairment. It is hard to speculate whether this func-
tional loss is a consequence of femoral nerve dissection, or
whether this impairment was already present at the time
of tumour presentation. A previous study5 of patients with
retroperitoneal sarcomas at presentation reported neuro-

logical symptoms in the legs in 42 per cent and pain in 37
per cent.

The present study demonstrates that severe pain is rarely
a problem in the long term. Nonetheless, a small but
significant minority of patients reported pain intensities
that significantly interfered with daily activities and mood.
Interestingly, in this subgroup of patients, the interfer-
ence was strong for general activity, mood, walking and
working ability. Data on sexual function are more difficult
to interpret as the number of completed questionnaires
was small and no preoperative baseline evaluation had
been performed. The anatomical site of retroperitoneal
sarcomas (right versus left retroperitoneum versus pelvis)
and patient sex are probably major determinants for the
risk of sexual function impairment, but the present data
were not sufficient to address this hypothesis. However,
based on the available results from the present study, this
area needs to be discussed with the patient before surgery.

Sacrificing a macroscopically uninvolved kidney could
be identified as a crucial issue when extended resection
is proposed for patients with retroperitoneal sarcomas. In
this series, concomitant nephrectomy did not appear to
be associated with worsening renal function in the longer
term: in multivariable analysis, adjusting for patient age and
baseline creatinine levels, no significant differences were
found between median creatinine levels in the two groups
of patients. However, the results must be interpreted with
caution, as creatinine values were available for only 60
patients.

The main limitations of this study are its retrospective
design, the relatively high percentage of missing data,
especially with regard to sexual function, and the lack of
baseline data at initial preoperative assessment. In addition,
selection bias is possible because patients who died or those
who declined to participate in the survey may have had
increased morbidity.

However, the results of this study, on long-term func-
tional outcome in patients undergoing extended resec-
tion of retroperitoneal sarcoma, are of importance pri-
marily for clinical decision-making and patient counselling
before surgery. The study has not identified any reason to
modify the policy of extended surgical resection in these
patients.
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Supporting information

Additional supporting information may be found in the online version of this article:

Fig. S1 Box plots for interference of pain with quality of life in patients who reported mild (score 1–4) and moderate
to severe (score 5 or more) pain intensity levels on a scale of 0–10 in the previous 24 h (Word document)
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Question: A 22-year-old woman presented with an abdominal mass. What is the diagnosis?

The answer to the above question is found on p. 1105 of this issue of BJS.
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