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Surgery is the cornerstone of treatment for retroperitoneal sarcoma (RPS). Surgery should be performed by a surgical

oncologist with sub-specialization in this disease and in the context of a multidisciplinary team of sarcoma specialists. For

primary RPS, the goal of surgery is to achieve the complete en bloc resection of the tumor along with involved organs and

structures to maximize the clearance of the disease. The extent of resection also needs to consider the risk of

complications.
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1. Preoperative Planning

The surgeries performed for RPS are major undertakings that involve planning and preparation, even before arriving at

the operating room. RPS operations often last many hours, can involve the concurrent resection of multiple

organs/structures and, overall, may be associated with significant blood loss, risk of complications and even intra- or

postoperative death. The RPS patient, often anxious to “get it out”, should be counseled appropriately about the potential

extent of surgery and subsequent impact on quality of life. While preoperative imaging is useful to anticipate important

details of resection, the true extent of surgery may only be realized intraoperatively.

Any pre-existing co-morbidities should undergo medical evaluation in anticipation of major surgery. Those with borderline

or pre-existing renal insufficiency may need further investigation (e.g., split renal perfusion scan) to determine the

tolerance of an ipsilateral nephrectomy. Those with significant cardiopulmonary disease should undergo updated

evaluation (e.g., echocardiogram) and, if needed, intervention to improve organ function as much as possible. Patients

with diminished reserve may not tolerate a major RPS operation and data from preoperative medical evaluation can

impact decision-making for RPS surgery. Importantly, for all RPS patients, careful screening for malnutrition should be

carried out and protein-caloric intake improved to help optimize the outcome for surgery .

Depending on individual and institutional practice, the surgeon may find it useful to obtain outpatient consultations with

other surgical services as part of the preoperative planning for RPS surgery. This may include the vascular surgeon if

major vessel resection and reconstruction are likely, or the urologist, for intraoperative stent placement or possible

extended bladder resection. As RPS surgery can go beyond the typical “abdominal case”, advanced discussion with the

anesthesiologist is often helpful to anticipate potential intraoperative needs (e.g., blood products) and the appropriate level

of venous access and hemodynamic monitoring.

2. Surgical Approach

The standard incision most commonly used is a wide midline laparotomy, as this permits the most access to the tumor

and the great vessels (aorta, inferior vena cava or IVC, and iliac vessels). Lateral extension of the incision to provide

access to the side of the tumor may be added or an entirely different incision (e.g., lateral thoracoabdominal) may also be

appropriate, depending on each case and the surgeon preference. The key to any incision in RPS surgery is that it needs

to provide optimal, safe exposure to the tumor and surrounding organs and critical structures.

The goal of RPS surgery is to achieve the complete en bloc resection of the tumor along with involved adjacent organs

and structures to maximize clearance of the disease. The type of resection can be defined as R0 (complete resection with

negative microscopic margins), R1 (complete resection with positive microscopic margins) or R2 (incomplete resection).

In primary disease, the piecemeal, partial removal (debulking/R2 resection) or rupture of the tumor should be strongly

avoided, as this has been demonstrated to have a detrimental effect on oncologic outcomes. Multiple large cohorts

examining prognostic factors for OS have demonstrated significant hazard ratios from 1.70–2.20 for an R2 resection when

controlling for other predictive factors . In fact, in some studies, patients who had an R2 resection had equivalent
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outcomes to patients who underwent biopsy alone, adding the risk of surgical morbidity, without any added benefit .

Regrettably, inadvertent incomplete resection is sometimes carried out by a non-specialist surgeon for liposarcoma when

the obvious high grade or dedifferentiated component of the tumor is removed while the surrounding lipomatous low grade

or well differentiated disease is left behind. A non-specialist may also perform lymph node dissection, which is completely

unnecessary in RPS and can expose the patient to undue risk (e.g., chylous leak).

At minimum, complete gross resection should be achieved in each case. Microscopic negative margins (R0) can be

strived for; however, this is frequently difficult if not overtly impossible to achieve . Within the restricted abdominal

space, the large size of RPS tumors would hypothetically necessitate the removal of all abutted organs, structures and

even surfaces (e.g., posterior retroperitoneum). Accurate pathologic margin assessment of all “inked” surfaces on the

resection specimen is also not practical, particularly for larger tumors. If R0 resection is truly achieved, this is likely

associated with an improved outcome ; however, the data to support this is likely biased (e.g., smaller tumors). The

consensus among most sarcoma specialists is that in describing RPS surgery, it is more appropriate to distinguish

between R2 (gross disease left behind) and R0/R1 resection.

The obvious tumor involvement of organs and structures, ideally anticipated during preoperative planning (e.g., imaging

review), does necessitate concomitant resection. In recent, large series reported by single and multi-institutional sarcoma

centers, resection of one or more organs is carried out in 58–87% of all cases of primary RPS . Most commonly,

ipsilateral nephrectomy and partial colectomy are performed in more than half (55–57%) of all cases. With appropriate

planning and available support (e.g., vascular surgeon), resection of involved major vessels (e.g., IVC) can be performed;

however, the frequency of this is less common (10–15%). An additional, laterality-specific organ resection may be needed

depending on the patient case. For left sided tumors, distal pancreatectomy and splenectomy may be required ; for

right sided tumors, pancreaticoduodenectomy (Whipple) can be considered, but is in fact rarely carried out (1.4% of

cases) .

To maximize the clearance of the disease, sarcoma specialists in Italy and France have described an extended or

compartmental approach to resection . The fundamental concept is that even without obvious tumor involvement,

adjacent organs, structures and even surfaces (e.g., psoas fascia) should be resected en bloc with the tumor in an effort

to obtain circumferential “soft tissue margins”. This is analogous to obtaining wide soft tissue margins in high grade,

extremity sarcoma but adapted to the retroperitoneum. When first introduced, this approach generated controversy 

and to date, extended or compartmental resection in primary RPS is not universally accepted across sarcoma centers,

particularly in the United States. In concept, in an appropriately selected patient, when technically feasible and safe,

extended resection should be applied to strive for an R0 resection; in daily practice, extended resection may have a more

limited application to liposarcoma and after consideration of the entirety of each patient’s situation (e.g., co-morbidities,

expected oncologic outcome).

For organ abutment without obvious tumor involvement, the decision to resect should consider the “expendability” of the

organ and risk for complications. One kidney or a portion of colon is well tolerated in most patients. By comparison, in a

recent review of major vascular resection RPS, sarcoma specialists have advocated for the dissection of tumor-abutted

vessels if feasible, as opposed to resection . Aligned with this, even for extended or compartmental resection,

component procedures that are potentially morbid (e.g., major vascular resection or Whipple) are carried out only for overt

invasion .

Several studies have investigated the frequency of microscopic infiltration in resected organs in an attempt to help guide

surgical decision making . These data are inherently biased in that only resected tissue is available for study and the

level of pathologic assessment is not standardized. Histologic organ invasion is common, but not universal across all

resected organs and the frequencies of involvement vary by organ, the histologic type of RPS and from study to study. As

such, the decision to resect abutted organs and structures is arguably still controversial and, clinically, one must consider

potential morbidity while maintaining oncologic principles (e.g., no gross violation of tumor integrity) with the goal of at

least a complete en bloc resection.

A histology-based approach to RPS surgery in primary disease has recently gained increased recognition among sarcoma

specialists . This surgical approach considers the anticipated origin and local extent of the tumor based on an

intimate understanding of histologic type. For example, in the retroperitoneum, a (right sided) leiomyosarcoma may arise

from the IVC and a malignant peripheral nerve sheath tumor from the nerve root. As such, the maximum clearance of

disease is focused on these key areas while achieving minimum complete gross resection elsewhere. In fact, frozen

section analysis of these key “margins” (e.g., IVC in leiomyosarcoma) may be beneficial. For liposarcoma, the need to

further clear “at risk” adjacent fat remains controversial and may support an extended resection. A histology-based
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approach in retroperitoneal liposarcoma must incorporate differences (e.g., local invasiveness) in tumors that are entirely

well differentiated versus those with a dedifferentiated component. A lipoma-like well differentiated liposarcoma next to the

duodenum and head of pancreas, as an example, is very different from a grade 3 dedifferentiated liposarcoma, even

when controlled for tumor size. For all retroperitoneal liposarcoma, there is also the possibility of multifocal disease–

defined as the synchronous presence of two or more tumors–which although rare, can occur in primary disease .

Importantly, with histology based RPS surgery, the surgical approach (e.g., need for extended resection) is also

dependent on the potential patterns of future recurrence. Extended resection may not be necessary for leiomyosarcoma

which has a much greater risk of distant than local recurrence or for a solitary fibrous tumor which has a minimal risk for

either event .

Beyond primary disease, the surgical management of locally recurrent RPS is less well-defined. In this patient population,

negative prognostic factors include a higher number of organs resected at the initial surgery, age at second surgery,

multifocality at second surgery, high grade, incomplete resection and dedifferentiated liposarcoma histology . Local

recurrence is an especially challenging issue for retroperitoneal liposarcoma. In this histologic type, data from a single

high volume sarcoma center suggests that a growth rate of greater than one centimeter per month can be considered to

identify patients that may not benefit from resection ; however, this “rule” is not universally accepted. In liposarcoma,

the issue of local recurrence is further complicated by second, even third and beyond recurrences, as well as late

recurrence after a prolonged disease-free interval. While there exists some skepticism about the benefit of surgery in

locally recurrent RPS , there is also data to support surgery in select patients, even after multiple recurrences .

The decision to operate on recurrent disease is complex and in daily practice should be discussed among a

multidisciplinary team of RPS specialists and consider other treatment modalities.

3. Morbidity of Surgery

The operations performed for RPS are often challenging and overall, the morbidity can be substantial. In a large multi-

institutional series of patients with primary disease, the frequency of severe complications, defined as Clavien-Dindo

grade 3 or higher, was 16.4% . Reoperation was required in 10.5% of patients and within 30 days of surgery, 1.8%

died. Not surprisingly, resections that involved major vessels or pancreaticoduodenectomy had the highest association

with severe complications. In this series, the frequency of any grade complication was not reported. In other single and

multi-institutional series from sarcoma specialist centers, these data range from 27–34% with a recent outlier of 82.9% 

.

As discussed, concomitant multiorgan resection occurs often in RPS surgery and the risk of complications can be additive

with each component of the operation. As an example, an RPS patient who undergoes concomitant distal

pancreatectomy/splenectomy or left colectomy may develop a leak that could jeopardize an iliac artery reconstruction.

Clinically, the totality of complications can also be subtle (e.g., additional massive third-spacing in a post-nephrectomy

patient) and compounded by pre-existing co-morbidities and malnutrition, when present. As a result, there is increasing

recognition of the need for better tools to account for these situations, such as the “comprehensive complication index” 

. The uniqueness and complexity of RPS surgery again highlights the need for management by a specialist.

4. Outcomes after Surgery

Despite aggressive surgery with en bloc multiorgan resection, LR in primary RPS remains high. Reported LR rates from

specialist centers vary up to 49% at 5 years . These rates were not significantly improved, even in

cohorts reporting the highest rates of complete resection (>90%) . Multiple studies have identified factors associated

with increased LR risk, including histologic type, grade, receipt of radiation therapy and completeness of resection .

Extended or compartmental resection with the liberalized en bloc resection of adjacent organs/structures is associated

with lower reported rates of LR . In the single center study from Italy, a significant decrease in LR (49.3 vs. 27.8%, p
< 0.0001) was found when comparing patient outcomes before and after the implementation of this surgical approach .

Similarly, in a multi-institutional study from France, patients who underwent extended resection had a 3.3-fold decrease in

LR versus those who underwent standard (but complete) resection .

In contrast to LR, rates of distant metastasis (DM) in primary RPS have remained fairly constant, ranging from 12–22% in

the largest cohorts . The histologic type is the key distinctive factor determining the pattern of recurrence, specifically

the risk for LR versus DM. In a large multi-center study of 1007 RPS patients, after complete resection by a specialist,

those with well-differentiated liposarcoma had an 8-year LR rate of 22%, without any patient with DM. By comparison,

patients with leiomyosarcoma had an 8-year LR rate of 10% but had the highest rate of DM among all histologic types:
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50% at 8 years . Patients with dedifferentiated liposarcoma had outcomes “in the middle” with LR rates of 36–43%

and DM rates of 8–31% .

Over the last several decades, reported data show improved overall survival (OS) in patients with primary RPS. As an

example, in the 1990s, the Dutch Sarcoma Group reported a 5-year OS rate of 39% , whereas more recent single and

multi-institutional cohorts have reported 5-year OS rates of 67–69% . One recent study specifically examined trends

in OS over a 15-year period among 10 sarcoma centers . When three periods of time were compared, the authors

found an improvement in OS from 61.2% (earliest) to 71.9% (most recent). The study also noted significantly lower 90-day

postoperative mortality over the time periods, concluding that the improved survival for patients undergoing resection for

primary RPS was likely due to better patient selection, quality of surgery and better perioperative management .
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