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An external hemipelvectomy (hindquarter amputation) is a major mutilating amputation that includes the lower

extremity and half of the pelvic rim. It is rarely performed due to its mutilating character and the technical difficulties

involved. The main indications for the operation include sarcomas and extensive trauma. In this paper, the authors discuss

the historical aspects and current status of this rare operation, as well as its role in the oncological approach to sarcomas.
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Introduction

An external hemipelvectomy is considered to be one
of the most mutilating operations in surgery. The indica-
tions for an operation where the lower extremity and half
of the pelvis is amputated include bone sarcoma, soft tissue
sarcoma, and trauma [1-4]. The highly mutilating character
of the operation together with crucial technical difficulties as
well as the resulting high morbidity and mortality all account
for the infamy of this surgical approach [4-6]. All too common
is a situation where the decision to perform an external he-
mipelvectomy is postponed virtually until the last moment,
when all other treatment methods prove futile and the pain
of the cancer has become unbearable [7, 8]. This treatment
philosophy unfortunately leads to many patients being disqu-
alified from surgery as the metastatic foci become apparent [9].
In this article, the authors present the indications for external
hemipelvectomy and the surgical technique involved.

The history of the surgical approach
The first attempt at amputation of the lower extremity with half
of the pelvic rim was performed by Theodore Billroth in 1891

in Vienna. Unfortunately, the patient died a few hours after
surgery was completed. In addition, the second operation, per-
formed by Mathieu Jaboulay in Lyon in 1893, also ended with
the death of the patient [8]. Since Jaboulay — contrary to Billroth
- published the description of his case, some surgeons suggest
that an external hemipelvectomy should be referred to as a“Ja-
boulay operation” [10]. From the available literature we know
that of the first 6 operations of this type, all resulted in the death
of the patient in matter of hours or days [10]. The first patient to
survive an external hemipelvectomy was operated on in 1895
in Geneve by Charles Girard [11]. The technical approach to
the external hemipelvectomy was established in 1916 by James
Hogarth Pringle from Glasgow. Pringle’s description constitutes
the technical basis for the later modifications of the technique.
The various modifications differ from Pringle’s approach mainly
in the manner in which the large defect is dealt with, while
the resection part remains almost unchanged [11].

Indications
The indication for an external hemipelvectomy have remained
mostly intact for the last 120 years. It should be considered
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in cases of large bone or soft tissue sarcomas located within
the pelvic rim [4]. Itis also considered for crash trauma patients
in which the destruction of the pelvis makes it impossible to
spare elements of the pelvic rim.[12, 13]. Historically, the large
tuberculotic involvement of the pelvis was also considered to
be an indication for an external hemipelvectomy. Of the first
21 cases described in the literature from 1889 to 1909, 18
were performed for sarcomas and three for tuberculosis [10].

The most common cancers that may require performing
an external hemipelvectomy are: chondrosarcoma, Ewing
sarcoma, plasmocytoma, and osteosarcoma [8]. All the above
cited cancers are rare [14]. Moreover, only a fraction of these
cancers develop within the pelvic rim, e.g. 7% of all osteosar-
comas [8]. Finally, a big proportion of these patients can be
qualified for smaller, limb preserving resections. In a series
by Piertkowski et al., it was possible in 53 consecutive pelvic
chondrosarcoma patients [15]. If we add to this data the fact
that some of those patients are disqualified from surgery due to
the stage of the disease and general performance, it becomes
clear why an external hemipelvectomy is one of the rarest
surgical operations performed nowadays.

Technique
Currently there are two approaches to a hemipelvectomy, na-
mely an external and internal hemipelvectomy. The introduc-
tion of advanced prosthetic materials and techniques in the last
decades of the 20t century created the possibility of perfor-
ming a resection on part of the pelvic rim without the need
to undertake a lower extremity amputation. This approach is
called an internal hemipelvectomy [8]. While being obviously
less mutilating than the classic external hemipelvectomy, its
use is limited to patients without involvement of the thigh.
In an external hemipelvectomy, the dissection starts in
the anterior wall of the abdomen, and dissection aims at
conserving the peritoneum intact while respecting the "no
touch:and en bloc rules for cancer surgery. The urinary bladder,
peritoneum, fascia, kidney, and urethra are exposed (fig. 1).
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Figure 1. Full exposition of the operative field after resection: the green
arrow points to the cut left pubic bone; the blue arrow points to
the promontorium, with the left urethra seen on its surface; the white
arrow points to the cut surface of the sacral bone
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The pubic bone is resected within or very close to the sym-
physis pubis. The dissection of the sacro-iliac connections is
made with the posterior approach. This elementis required for
the operation to be classified as an external hemipelvectomy
[16].If required, lateral vertebral processes of the lumbar spine
are resected. Common iliac vessels are closed and sutured
with transfixing sutures (fig. 2). Depending on how much
surrounding tissue was spared during the operation (whichin
turn is a function of direct involvement of the cancer tissue),
the defect is closed in a manner chosen by the operating sur-
geon. If not infiltrated, the following muscles can be used to
form musculo-cutaneous flaps to cover the defect: abdominal
muscles (rectus, obliques), thigh flexors, quadriceps, gluteus.

The final surgical specimen includes half of the pelvis
and lower extremity. The defect is covered depending on
the formerly prepared flaps (fig. 3). Although the extent of mu-
tilation is important, patients are able to proceed with their
personal and professional life after the operation and dedicated
physiotherapy.

Discussion
It is quite difficult to standardize such a rare operation as

the external hemipelvectomy. In a recent meta-analysis, only
5 studies of 183 patients were found to compare the results

Figure 2. Transfixing sutures of the left common artery. The specimen can
be seen to the left of the picture

Figure 3. The final view of the operative field after flap closure



of internal and external hemipelvectomies over a span
of 35 years [17]. The majority of even high volume cancer
hospitals do not have significant numbers of these opera-
tions.The reasons for this phenomena are three-fold: the rarity
of the tumors, the existence of other, less mutilating techniqu-
es, and usually a late diagnosis. The patient, whose operation
can be seen on the photographs included in this article, was
diagnosed with gigantocellular bone tumor only 2 years after
the first pain symptoms in his groin area. Indeed, the pain is
present in almost all patients with pelvic sarcoma — it was
the main symptom of all 40 patients in a Dutch series from
1978-1995 [1]. After resection of the tumor with hip replace-
ment, he started the physiotherapy only to be diagnosed with
G3 fibroblastic osteosarcoma of the previously operated area.
He was qualified for AP3 cisplatin and doxorubicin systemic
therapy, apparently with palliative intent [1]. During chem the-
rapy, the patient suffered further progression of the tumor
which reached dimensions of 141 x 109 x 163 mm without
the evidence of distant metastasis. Judged marginally ope-
rable, the patient had to desperately look for a center willing
to perform the surgery and due to uncontrollable pain, was
willing to undergo any mutilation needed, including the place-
ment of fecal and urinary diversion if required. The operation
was performed after neoadjuvant volumetric modulated arc
therapy (VMAT) radiotherapy 25 Gy in 5 fractions [18]. The po-
stoperative course was uneventful, the histopathology report
confirmed the RO resection, and 3 months after the operation
the patient started to work as a professional driver using an au-
tomatic gear box.

Radical operation, i.e., RO resection, is fundamental for
the long-term survival of patients undergoing a resection
for pelvic sarcoma [1, 3, 5, 19]. In the case presented on the il-
lustration, the main technical difficulty was to obtain free mar-
gins from the spinal side. In order to maximize the possibility
of RO resection, preoperative radiotherapy was undertaken
[20] with the use of the VMAT technique [18]. During surgery,
a resection of the spinal L3 and L4 processes as well as part
of the sacral bone was required. This part of the operation
resulted in the highest intraoperative blood loss that was
evaluated at 2| during an 8 hour surgery.

According to authors from the Mayo Clinic, neoadjuvant
chemo and radiotherapy allows better than expected local
and distant control of the bone sarcoma of the extremities [20].

The importance of the technical aspects of the hemi-
pelvectomy was analyzed in possibly the biggest series
of hemipelvectomies from the same center. Over a 20-year
period (1985-2005), 160 hemipelvectomies were performed
in the Mayo Clinic. Almost half of the patients (45%) received
radiotherapy and similarly 46% underwent chemotherapy.
The mean operation time was 6.4 hours and the mean number
of blood units transfused was 13.4. Intraoperative mortality was
5%. Complications with the flap was present in 26% of patients
and wound infection in 39%. The main factors influencing local

complications were operation durations exceeding 7.3 hours
and the need to close the common iliac vessels [6, 9, 21].

In a personal series by Miller, who performer 100 hemipe-
Ivectomies between 1946-1972, all patients had their common
iliac vessels cut and closed. It did not, however, influence
the healing process of the large posteriori flap, similarly to
our case [22].

Interestingly, in the patient seen on the images, the malnu-
trition (BMI 14.2) did not result in perioperative complications.
The patient was able to be sent home with primary healed wo-
unds two weeks after surgery, compared to the 26 and 27 days
reported by Senchenkov and Bohm [6, 23].

Since the patient suffered significant pain before the ope-
ration, once the surgery was completed he was eager to
restart physical activity. Also, even with a partial resection
of the lumbar plexus, he did not suffer any bowel or urinary
control problems. The emotional element must be stressed.
A willingness to undergo a very mutilating surgery was de-
finitely an important factor in influencing his quick recovery
[3, 24, 25].

[tis difficult to evaluate the prospect for long term survival
of a patient with advanced bone sarcoma requiring an external
hemipelvectomy, even after RO resection, since long follow-up
is relatively low [23, 26]. The vast majority of patients die as
a result of massive metastasis to the lungs [1-3].

Conclusions

The external hemipelvectomy is a rarely performed mutilating
operation. In selected cases it is the last resort, and, as such,
should be taken into consideration for patients who have been
disqualified from other forms of radical treatment.
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