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Groin sarcoma management is a challenge which should
ideally be met by a dedicated multidisciplinary team in
order to achieve the best results for patients.

Achieving complete resection margins in recurrent or
persistent groin sarcoma is difficult. These tumours may be
bulky, they develop in constrained anatomical areas where
specific structures such as the femoral vessels, the anterior
abdominal wall, the anterior urethra and the contralateral
testis may be involved and can add to the complexity of sur-
gery.1 In addition, there is often surgical scarring from pre-
vious attempts to resect the tumour and from the effects of
radiotherapy.2,3

Amputation is occasionally necessary to resect these
tumours completely;4 more recently, limb salvage surgery has
been considered preferable because it is associated with
lower morbidity. Also, when limb salvage is combined with
radiotherapy, equivalent survival rates can be achieved.5

The reconstruction following extirpation of recurrent
groin sarcoma usually requires restoration of abdominal

wall integrity and a fasciocutaneous or musculocutaneous
flap for durable and reliable soft tissue cover, thus enabling
wide macroscopic margins to be taken.

Groin sarcoma surgery is acknowledged to be an influ-
ence on functional outcome, possibly more than other
anatomical sites, which is likely to be due to the reduction
in hip flexion postoperatively.6 This can have an effect on
the patient’s mobility. Successful reconstruction is, there-
fore, an important factor in the early rehabilitation of the
patient.

Patients and Methods

All patients requiring plastic surgery intervention for groin
reconstruction following sarcoma resection were included
in this single centre, retrospective review. Details were
retrieved from the Northern Regional Sarcoma Service
Database; 13 patients were identified in the period 1 January
2001 to 1 January 2008. The patient demographics, referral
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ABSTRACT

INTRODUCTION This is a 7-year retrospective review summarising the North of England Bone and Soft Tissue Tumour Service’s
experience of managing 13 cases of groin sarcoma requiring soft tissue flap reconstruction. This study was performed to try to
identify where national referral guidelines in sarcoma management had been followed and reasons for any delays. The study
also includes outcome data relating to these patients.
PATIENTS AND METHODS A retrospective, case-note review was undertaken using the local sarcoma database to identify appro-
priate patients.
RESULTS In nine patients, national referral guidelines were not followed. This resulted in a mean delay of presentation to the
multidisciplinary team of 4.4 months. Ten patients had unplanned excision or exploration of tumours before referral. There
were no lower limb amputations. All patients with narrow margins or high grade tumours were referred for radiotherapy. Four
patients died; three as a result of distant metastases and one as a result of local recurrence.
CONCLUSIONS Despite delays in referral, treatment by wide excision and plastic surgical reconstruction allowed for local con-
trol of these tumours with functional limb salvage. Implementation of National Institute for Health and Clinical Excellence
(NICE) guidelines and local strategies could improve the expedient management of these patients.
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patterns, histological types, resectionmargins and the type of the
reconstructions performed were analysed. Information was also
gathered regarding adjuvant therapy, recurrences and survival.

Results

Demographics
Thirteen patients met the entry criteria. Ten patients were
male and the mean age at the time of surgery was 59 years
(range, 18–80 years). The majority of patients presented ini-
tially to their general practitioner with a groin or inguinal
mass (7 patients), four with a scrotal swelling and in two no
details were available.

Five patients were referred with recurrent disease,
seven were referred after biopsy or incomplete excision and
one patient had treatment of primary disease entirely with-
in the regional centre. All 12 patients referred from other
specialities (general surgery and urology) underwent some
type of biopsy before referral; 10 of these were incomplete
at the time of referral.

There was a delay of between 1–12 months (mean, 4.4
months) after biopsy, before referral to the regional centre.

All patients underwent pre-operative staging investiga-
tions within the multidisciplinary team and none were
shown to have distant metastasis at the time of surgery.

The mean follow up period recorded for these patients
was 30 months (range, 4–81 months).

Operative management
Surgical excision of groin sarcomas is most often performed
via an abdomino-inguinal incision, incorporating the biop-
sy scar, tumour and any involved structures, such as the

abdominal wall, spermatic cord and testis. There were no
resections of femoral vessels or femoral nerve in this series.

Flap coverage was required to allow for radical excision of
the tumour with the recommended 3–5 cm macroscopic mar-
gin and achieve wound closure without tension. Flaps were
chosen based on the defect size and position, medical condi-
tion of the patient and the preference of the surgeon. Pedicled
flaps were used exclusively. The most frequently used option
was a vertically orientated rectus abdominis musculocuta-
neous (VRAM) flap (Figs 1–3). The VRAM flap was used in 10
patients, gracilis flaps were used in two patients and a fascio-
cutaneous transposition flap in one patient.

Abdominal wall repair was required in six cases and was
performed using polypropylene mesh or acellular porcine
dermis sheet.

Figure 3 Completed VRAM flap groin reconstruction. Flap inset and
donor site closed over suction drains.

Figure 2 Sarcoma excised including ipsilateral testis and anterior
abdominal wall at deep margin. VRAM flap is raised. Prolene mesh
beneath flap is used to reconstruct the anterior abdominal wall defect.

Figure 1 Pre-operative appearance of patient with right groin sar-
coma recurrence. Intended excision margins are marked in inguino-
scrotal region, incorporating previous scar. Markings for VRAM flap
incision present on the abdomen.



COLLIN BLACKBURN MILNER GERRAND RAGBIR SARCOMAS IN THE GROIN AND INGUINAL CANAL – OFTEN MISSED
AND DIFFICULT TO MANAGE

Ann R Coll Surg Engl 2010; 92: 326–329328

There were seven complications in six patients, these
were; seroma (three), wound breakdown (two), haematoma
(one) and lymphoedema (one).

Histopathology
The histopathology of all tumours is summarised in Table 1.
Complete resection was achieved in seven patients, narrow
or marginal resection was reported in four patients and two
patients had an incomplete excision. The involved margins
were posterior in a dermatofibromasarcoma protuberans
and deep adjacent to the femoral vein in a malignant
fibrous histiocytoma. These patients underwent further
procedures to achieve complete margins.

All patients with narrow margins were referred for
radiotherapy as were the majority of patients with high-
grade tumours. Six patients received postoperative radio-
therapy. A further three patients were offered radiotherapy
but refused treatment.

Clinical outcome
There were four mortalities in the patients in this review of
which only one had local recurrence. The patient with local
recurrencewas too frail for further treatment and succumbed to
his disease. The three othermortalities were as a direct result of
metastatic sarcoma. Themean time to presentationwithmetas-
tasis was 11 months (range, 6–19 months).

Discussion

Thirteen is a small cohort for such a review, but this is a specif-
ic group who have all undergone groin sarcoma excision and
local flap reconstruction. Some of the largest published series of
groin sarcomas include details of only 20 and 12 patients,
respectively, who have required similar reconstructive proce-
dures.1,7 This number does not allow a statistical analysis to be
performed but does highlight some of themanagement difficul-
ties encountered when dealing with this condition.

Diagnosis
It is recognised that the diagnosis of groin sarcoma is com-
plicated by the fact that sarcoma is probably the least likely
explanation for a lump in the groin or inguinal region. Five
patients in this series were initially diagnosed with a ‘her-
nia’ and underwent herniorrhaphy before the correct diag-
nosis was realised. Sarcomas may be misdiagnosed,8,9 in
this way, or may co-exist with hernias10 in the form of a cord
liposarcoma. Less than 0.1% of hernia operations are con-
sidered to be complicated by this phenomenon.11 Other
reports suggest that unexpected tumours are found in only
0.00098% of specimens from hernia operations.12.

Pre-operative clinical findings of fixed or rubbery mass-
es at the deep inguinal ring might prompt further investiga-
tion, as this seems to be a common feature in the cases acci-
dentally explored in this series.

Histological subtype High or low grade Size Superficial or deep

Dedifferentiated liposarcoma High grade ~60 mm Deep – surrounding cord
structures and testis

Epithelioid sarcoma, proximal type High grade 50 × 35 mm Deep – recurrence found in
cord and testis

Epithelioid sarcoma of proximal type High grade 85 × 65 × 60 mm Deep – fungating through
scrotum

Dedifferentiated liposarcoma High grade 130 × up to 109 × up to 60 mm Deep
Leiomyosarcoma Trojani grade 2 170 × 130 × up to 100 mm Deep
Leiomyosarcoma Trojani grade 2 35 mm Deep
De-differentiated sarcoma of
para-testicular tissues, of uncertain type Trojani grade 3 110 × 80 × 65 mm Deep
Dermatofibroma sarcoma protuberans Not designated 40 mm Superficial
Synovial sarcoma High 35 mm Superficial
Dedifferentiated liposarcoma High 65 mm Deep
Sclerosing liposarcoma Low ~75 mm Deep
Dedifferentiated liposarcoma High 120 × 90 × 60 mm Deep – spermatic cord

and testis
Chondrosarcoma Some areas

Trojani grade 3 45 × 42 × 38 mm Deep – pelvic

Table 1 Histopathology of groin sarcomas
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If an incidental tumour is discovered, the correct manage-
ment is to biopsy the lesion (either incisional or excisional biop-
sy), complete the intended procedure and refer promptly to the
regional centre for further advice.1 Nine of the patients in this
review were not managed according to these guidelines.

Complications
Complication rates for extensive surgical procedures in the
groin are substantial. Large series of lower limb sarcoma
surgery report wound complication rates of 27–32%;2,3 how-
ever, these are studies of a very heterogeneous patient mix.
An overall complication rate of 68% has been quoted,7 in a
cohort more analogous to the patients in this review and
compares favourably with our results. Seroma is a frequent
postoperative problem for this anatomical region, even rou-
tine inguinal lymph node dissection is followed by a high
seroma rate of 5–16%.14,15 The 23% seroma rate in our
series would, therefore, seem to be acceptable.

Referral
The National Institute for Health and Clinical Excellence
(NICE) has set out guidelines for the management of
patients with soft tissue sarcoma, with particular reference
to correct organisation of services and referral processes.13

These represent a wide-ranging and robust means of ensur-
ing patients are referred expediently to the sarcoma treat-
ment centre and are applicable to primary and secondary
health care settings.

Outcome
This is a group of patients with inevitably adverse prognostic
features; recurrent (five) or persistent (seven) disease, deeply
situated (eleven) and of high grade (eleven), presenting for rad-
ical resection and complex reconstruction. It is arguable that
patients with such extensive tumours of the groin as these are
essentially undergoing palliative procedures. The primary
objectives are to remove the tumour before it erodes into the
femoral vessels or develops into a fungating mass, and to main-
tain good quality of life with limb salvage and early rehabilita-
tion.7 By these criteria, success was achieved: limb salvage was
100%, all patients were mobilised with satisfactory soft tissue
reconstruction and there were no peri-operative deaths.
However, the high latemortality rates reported here and by oth-
ers, are sobering.1,7

Conclusions

Despite considerable surgical challenges in management, it
could be argued that the greatest challenge of all remains the
persistent delays associated with referral of these patients to the
regional centre. The mean time to referral after biopsy (4.4
months) seems to be unaccountable time wasted. These
patients were not designated to a UKGovernment cancer target

‘pathway’ for the reason that most were not identified as having
sarcoma until after the incidental biopsy was performed or that
these targets simply had not been introduced.

The implementation of cancer targets and NICE referral
guidelines should improve the expediency of service for
patients with groin sarcoma. However, patients may still
remain undiagnosed for some time due to the nature of the
condition. Attempting to increase levels of awareness in the
primary health care setting may be valuable to promote cor-
rect referral procedures.

It remains to be seen if referral times are reduced in the
future as a result of these strategies and if this has an influ-
ence on the outcome for this group of patients.
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