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Time to Evolve Terminology from ‘‘Debulking’’ to Cytoreductive
Surgery (CRS) in Ovarian Cancer
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‘‘where do those old fellows get all the words they

have’’

Molly Bloom re ‘‘Dr Collins for women’s diseases’’,

Ulysses by James Joyce

The importance of language in medicine is often over-

looked. Similar to survival rates in epithelial ovarian

cancer, which have remained relatively static over the last

three decades, it is clear that the terminology used when

describing surgical procedures for advanced epithelial

ovarian cancer has not evolved from the rather non-de-

scriptive term ‘‘debulking’’. While most authorities accept

that surgery is pivotal and that complete macroscopic

resection is now considered optimal standard of care, the

terms ‘‘primary debulking surgery’’ and ‘‘interval debulk-

ing surgery’’ are poor descriptions for what are complex

and intricate procedures.

The inverse relationship between residual disease fol-

lowing ‘‘debulking surgery’’ and survival in ovarian cancer

has been confirmed in multiple cohort studies, randomized

control trials and meta-analyses since first described by the

American gynaecologic oncologist C. Tom Griffiths in

1975.1 Over the last 45 years, the volume of residual dis-

ease following surgery for ovarian cancer has been defined

as the diameter of the largest residual tumour mass. Ini-

tially described as residual disease\2 cm, the definition of

‘‘optimal debulking’’ has changed over time and is now

considered to be ‘‘complete gross resection’’, which is

described using a variety of terms including ‘‘no macro-

scopic disease’’ or ‘‘zero-residual’’. Despite the lack of

standardized descriptive terms, outcomes associated with

complete surgical excision are clear. A meta-analysis of 81

studies by Bristow and colleagues reported a 5.5% increase

in median survival for each 10% increase in the proportion

of women who had complete tumour resection.2

The quantification of both per-operative disease burden

and post-operative residual disease in advanced ovarian

cancer is subject to significant intra- and inter-observer

variability, particularly with low-volume miliary peritoneal

disease. Although historical evidence suggests that the

number and extent of small lesions may have a significant

impact on survival,3 current practice is that women with

residual volume \ 1 cm are all included in one category.

This is particularly important when one takes account of

the seminal papers from Eisenkop et al.4 and Bristow et al.5

which demonstrated survival benefits after meticulous

resection of low-volume disease. Although these studies

are over 20 years old, there has been little, or no,

advancement in classification, and reproducible reporting,

of residual disease since then.

In the parallel world of gastro-intestinal peritoneal

malignancy, the combination strategy of what is now ter-

med cytoreductive surgery (CRS) and hyperthermic intra-

peritoneal chemotherapy (HIPEC) has become synony-

mous with state-of-the-art treatment for peritoneal

malignancy of gastro-intestinal origin. CRS and HIPEC is

now accepted as optimal treatment of appendiceal pseu-

domyxoma peritonei6 and malignant abdominal

mesothelioma7 and in selected patients with

resectable colorectal peritoneal metastases.8 Although
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much of the emphasis within the medical literature, and in

general discourse, has focused on the potential toxicity and

questionable benefit of HIPEC, many overlook that there

are two components to this strategy, namely the surgical

CRS and the chemotherapeutic HIPEC, both with a dif-

ferent focus and mode of action. In the authors’ opinion,

optimal CRS is the key to almost all surgical interventions

for peritoneal metastases with an adjunctive role for pre-

cise, targeted HIPEC which theoretically may have a role

in control, or elimination, of small-volume metastases.

Two large phase 3 trials have sparked worldwide debate

regarding the role of HIPEC in common peritoneal

malignancies, namely the PRODIGE 7 trial for colorectal

peritoneal metastases9 and the OVHIPEC trial for epithe-

lial ovarian cancer.10 PRODIGE 7 has been described as

the death knell for HIPEC in colorectal cancer; however, as

median overall survival in both groups was 42 months, it

suggests that optimal CRS works and that the specific

HIPEC regimen used (oxaliplatin at 360–460 mg/m2 for 30

min) contributed little, if at all, but increased morbidity.

Despite demonstrating a clear improvement in overall

survival, with no additional major morbidity, the OVHI-

PEC study has been the subject of significant criticism. The

OVHIPEC trial did take a long time to accrue, and per-

operative randomization could contribute a surgical bias

whereby more complete CRS might be performed if the

surgeon knows that the patient is to receive HIPEC.

Despite these criticisms, the most recent National Com-

prehensive Cancer Network (NCNN) guidelines have

included HIPEC as an option at interval CRS,11 and Ghi-

rardi et al. recently suggested that the OVHIPEC protocol

can be applied in 35% of women undergoing interval CRS

in a ‘‘real-life’’ setting, with no additional morbidity or

delay in commencement of adjuvant therapy.12 The one

central theme to both PRODIGE 7 and OVHIPEC, in our

opinion, is that HIPEC may indeed be a ‘‘carrier solution’’

for optimal CRS.

Two key elements have emerged in CRS for gastroin-

testinal tract (GIT) peritoneal malignancy, namely the

extent of disease at laparotomy, as measured by the peri-

toneal cancer index (PCI),13 and the completeness of

cytoreduction (CC), as documented by the CC scoring

system.13 The PCI is a composite of 13 abdominal regions

(4 are small bowel) with size of tumour nodules scoring

0–3. The PCI score thus ranges from 0 to 39. Even with

four regions categorizing small bowel disease, in reality,

extensive small bowel involvement will often be the factor

precluding complete cytoreduction, irrespective of the

origin of the primary tumour.

The CC scoring system quantifies the extent of the

resection, and unsurprisingly, for almost all peritoneal

malignancies, complete cytoreduction (removal of all

macroscopic tumour) is associated with improved

survival.14,15 The CC scoring system categorizes residual

disease into CC0, no residual disease; CC1, residual dis-

ease nodules up to 2.5 mm in size; CC2, residual disease

2.5–25 mm; and CC3, residual tumour nodules greater than

25 mm.13 Compared with residual disease measurement

employed in ovarian cancer, the CC score is more likely to

give a clear, reproducible description of residual disease.

The importance of quantification of disease burden by

PCI and completeness of surgical excision CC scoring has

helped to advance knowledge, and experience, of GIT

malignancies, and aids appropriate selection, design of

trials and intra-operative decision-making, and optimizes

outcome. Furthermore, both systems complement each

other and allow for clear comparison between patients, and

units, and have facilitated important large international

collaborative studies.7,14 The CC system incorporates the

fact that hyperthermic intraperitoneal chemotherapy

(HIPEC) may help address microscopic residual disease

and penetrates tumour to a depth of 2.5–3.0 mm such that

patients who have cytoreduction to CC0, or CC1, are the-

oretically amenable to a therapeutic benefit, provided that

the drug is appropriately cytotoxic. Thus, for pseudomyx-

oma peritonei, CC0 and CC1 are categorized as complete

macroscopic tumour removal with equivalent disease-free

and overall survival.14

The implementation of the PCI and CC scoring systems

in epithelial ovarian cancer would lead to greater stan-

dardization and reproducibility of surgical outcomes. The

volume and location of retroperitoneal and extra-abdomi-

nal (inguinal, cardiophrenic or supraclavicular) nodal

disease burden and residual disease should also be clearly

documented given the well-described survival benefits

associated with resection of enlarged lymph nodes in

women who have a CC0 peritoneal resection.16 There are

clearly major international variations in the standard of

ovarian cancer surgery; however, these are not solely

linked to resources alone. In many ways, gynaecological

oncologists and surgical oncologists are simply not

speaking the same language. Collaboration and interdisci-

plinary surgical teams working together can optimize CRS

in epithelial ovarian cancer.17 Common terminology is

helpful as all roads lead to optimal surgery.

On this background, HIPEC used in appropriate, evi-

dence-based indications may add more than its current

status as a carrier solution for optimal CRS. The time has

come to remove ‘‘debulking’’ from the ovarian cancer

medical literature and change the terminology to cytore-

ductive surgery. CRS should be offered to suitable patients

with peritoneal malignancy. The extent of disease at

laparotomy should be documented, and residual disease

after optimal surgery should be quantified in a standardized

and reproducible manner. The use, and meaning, of lan-

guage in medicine is often underestimated, as outlined by
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Joyce almost one century ago. The time for change is now,

and the methods are already in use in many fields of

peritoneal malignancy.
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