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Abstract
The aim of this study is to analyze the feasibility and safety of left upper abdominal resections as part of
debulking surgery. Case series presentation. Between January 2015 and August 2019, 32 patients were
submitted to left upper abdominal resections. Left upper abdominal resections were performed as part of
primary cytoreduction in 22 cases, as part of secondary cytoreduction in eight cases, and respectively as part
of tertiary cytoreduction in two cases. The complexity of the resection increased from primary to secondary
and tertiary cytoreduction; in the meantime, the rates of postoperative complications also increased with the
attempt of cytoreduction. Therefore the postoperative morbidity rate was of 27% at the time of primary cytoreduction, 37.5% at the time of secondary cytoreduction and 50% at the time of tertiary cytoreduction.
However, association of left upper abdominal resections leaded to a complete resection rate of 77% at the
time of primary cytoreduction, 62.5% at the time of secondary cytoreduction and 50% at the time of tertiary

Corresponding author:
Assist. Prof. Nicolae Bacalbasa, MD, PhD
E-mail: nicolae_bacalbasa@yahoo.ro
106

Romanian Journal of Medical Practice – Vol. XV, No. 1 (70), 2020

Article History:
Received: 2 March 2020
Accepted: 15 March 2020

Romanian Journal of Medical Practice – Vol. XV, No. 1 (70), 2020

cytoreduction. Conclusions. Left upper abdominal resections might increase the rates of complete debulking
in the setting of advanced stage or relapsed ovarian cancer. However the complexity of procedures and the
risk of postoperative complications increase with the number of attempts of debulking.
Keywords: left upper abdominal resections, debulking surgery, advanced stage or relapsed
ovarian cancer

INTRODUCTION
Ovarian cancer is characterized by a high capacity of spread via peritoneal, lymphatic or hematogenous route, leading to the apparition of
disseminated lesions even from the time of the
initial diagnostic (1-4). In consequence, in such
cases, extended resections might be needed in order to increase the rates of complete debulking
surgery in the setting of both advanced stage and
relapsed ovarian cancer (5-7). When it comes to
the development of distant abdominal involvement in advanced stage or recurrent ovarian cancer, it seems that the left upper abdomen is frequently affected. In this respect, a significant
number of cases will necessitate performing extended resections at this level (8-11). The aim of
the current paper is to investigate the feasibility
and safety of left upper abdominal resections in
advanced stage or recurrent ovarian cancer, and to
study the correlation ship between the degree of
complexity and the perioperative outcomes of
these procedures.

MATERIAL AND METHODS
Patients diagnosed with uterine neuroendocrine tumors (NET) from 1985 to present were included and were classified according to the
International Federation of Obstetrics and
Gynecology (FIGO) classification in early stage disease (stages I-II) and advanced stages (stages IIIIV). Medline research of the English literature between 1982 and 2020 was performed, all articles
with the keywords “uterine”, “neuroendocrine”
“cancer” and “tumor” being reviewed. Further on,
all related papers included in their reference list
were also reviewed. Due to the extreme rarity of
this pathology, case reports and small case series
were also included.

CASE SERIES PRESENTATION
After obtaining the approval of the ethical
committee (no 157/2019), data of patients submitted to debulking surgery for advanced stage or
relapsed ovarian cancer were retrospectively re-

viewed. Between January 2015 and August 2019,
108 such cases were identified. Among these cases there were 32 patients who necessitated left
upper abdominal resections in order to maximize
the debulking effort. All cases were staged according to the Federation of Obstetrics and Gynecology
(FIGO) 2014 system (12) while all postoperative
complications were classified according to DindoClavien scale (13). Debulking surgery was considered as complete (R0) if no visible residual disease
was found at the end of resection, R1 if the maximal residual volume was smaller than 0.5 cm and
R2 if the residual volume was larger than 0.5 cm.
In all cases debulking surgery to no visible residual
disease was tempted.
Among the 108 patients who were initially analyzed, there were 85 patients submitted to primary cytoreduction, 21 cases submitted to secondary
cytoreduction and three cases submitted to tertiary cytoreduction. Left upper abdominal resections were performed as part of the debulking effort in 22 cases at the time of primary cytoreduction
(25.8%), in eight cases as part of secondary cytoreduction (38.1%) and in two cases as part of tertiary cytoreduction (66.6%).
The mean age of patients submitted to left upper abdominal resections as part of primary cytoreduction was of 51.6 years (range=36-62 years),
all of them being initially staged as IIIC FIGO lesions. Ascites was present at the time of initial surgery in nine cases, the mean volume being of
1,800 ml (range = 500-4,000 ml). As for the histopathological types, there were 17 cases diagnosed
with serous ovarian adenocarcinomas, three cases
with mucinous ovarian carcinomas and other two
cases with clear cell ovarian carcinomas. Details of
patients submitted to left upper abdominal resections as part of primary cytoreduction are presented in the Table 1.
Although debulking surgery to no residual disease was tempted in all cases, R0 resections were
feasible in 17 cases (77%), other five cases being
submitted to R1 resections (3 cases) and respectively to R2 resection (2 cases); most often the site
of the residual disease was represented by the
mesentery of the small bowel (in 3 cases) followed
by the presence of infiltrative adenopathic lesions
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Table 1. Data of patients submitted to left upper
abdominal resections as part of primary cytoreduction
Parameter
FIGO stage
IIIC
Ascites
- Yes
- No
Histopathological subtype
- Serous
- Mucinous
- Clear cell
Degree of differentiation
- G1
- G2
- G3
Type of resection
- R0
- R1
- R2
Left upper abdominal resection
- Peritoneum
- Diaphragm resection
- Splenectomy
- Left colectomy
- Partial gastrectomy

No. of cases
22
9
13
17
3
2
9
6
7
17
3
2
17
9
8
7
3

at the level of the hepatic pedicle (in 2 cases). As
for the types of visceral resections which were
needed in the left upper abdomen, the most commonly encountered surgical procedures were represented by peritoneal and full thickness diaphragmatic resections followed by splenectomy (in 8
cases), left colectomy (in seven cases) and partial
gastrectomy in three cases. Another important issue which should be analyzed is represented by
the pattern of spread at the level of the left upper
abdomen; therefore, in 15 cases the predominant
pattern of spread was represented by the peritoneal route (leading to the development of disseminated nodules of peritoneal carcinomatosis) followed by the lymphatic route (in 5 cases) and by
the hematogenous route in other two cases.
Therefore, two of the eight cases in which splenectomy was needed proved to have a hematogenous
involvement of the spleen and therefore, the final
histopathological stage was of FIGO stage IV disease. However, in the remaining 20 cases the final
classification was similar to the one which had
been established by the imagistic studies (and was
represented by FIGO stage IIIC of disease). When it
comes to the postoperative outcomes, the overall
morbidity was of 27%, the most commonly encountered complications being related to the development of pleural effusions (in three cases) followed by pneumothorax, postoperative bleeding
and abdominal abscess (each in one case).
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Therefore, according to Dindo - Clavien scale,
there were two grade II complications, two grade
III complications and other two grade IV complications (both the case that developed postoperative
bleeding and the case that developed a postoperative abdominal abscess being submitted to re-operation). However, the overall mortality was null.
As for the cases submitted to left upper abdominal resections as part of secondary cytoreduction, the mean age was of 63 years (range =
45-72 years), the median disease free survival after the initial cytoreduction being of 23 months
(range = 15-32 months). Preoperative and intraoperative details are presented in Table 2.
Table 2. Preoperative and intraoperative characteristics
of patients submitted to left upper abdominal resections
as part of secondary cytoreduction
Parameter
Initial FIGO stage
IIIC
IV
Histopathological subtype
- Serous
- Mucinous
Degree of differentiation
- G1
- G2
- G3
Type of resection
- R0
- R1
- R2
Left upper abdominal resections
- Peritoneum
- Diaphragm resection
- Splenectomy
- Left colectomy
- Distal pancreatectomy
- Partial gastrectomy

No. of cases
5
3
6
2
3
4
1
5
1
2
6
5
5
3
3
2

As expected, the percent of patients submitted
to R0 resections was smaller when compared to
cases submitted to primary cytoreduction (62.5%
versus 77%); the most commonly encountered
sites presenting unresectable disease was represented by the mesentery, followed by liver pedicle
and celiac trunk. As for the type of left upper abdominal involvement, the peritoneal route was
predominant in 5 cases, the lymphatic route was
incriminated in two cases and the hematogenous
route was incriminated in one case. Two cases
who necessitated the association of pancreatic resections presented splenic hylum lesions invading
the pancreatic tail, while the third case presented
a pancreatic tail hematogenous metastasis.
Moreover, this case also associated a splenic hematogenous metastasis, a distal spleno-pancrea-

Romanian Journal of Medical Practice – Vol. XV, No. 1 (70), 2020

tectomy being performed. Postoperative morbidity at the time of secondary cytoreduction was of
37.5% and consisted of two Dindo-Clavien grade III
complications and one Dindo-Clavien grade IV
complication; therefore re-operation was needed
in one case due to postoperative bleeding after
distal spleno-pancreatectomy; however the postoperative mortality was null.
As for cases in which left upper abdominal resections were needed as part of tertiary cytoreduction, two such cases were identified. Initially
one case had been diagnosed with FIGO stage IIIC
ovarian cancer while the second case had been diagnosed with FIGO stage IV ovarian cancer. In both
cases R0 resections had been performed at the
time of primary and respectively secondary cytoreduction; however, at the time of tertiary cytoreduction R0 resection was achieved in only one
case (50%), the second case being submitted to an
R2 resection due to the massive involvement of
the hepatic pedicle. At this moment left upper abdominal resections consisted of splenectomy, partial left diaphragmatic resection and left colectomy in one case and respectively splenectomy en
bloc with distal pancreatectomy, left colectomy,
full thickness diaphragmatic resection and partial
gastrectomy in the second case; however, the second case developed a pancreatic leak which required re-operation with poor outcomes, the patient being dead in the 34th postoperative day due
to sepsis and multiple visceral failure.
As it can be observed from the data reported
above, as expected, the per cent of patients who
benefited from R0 resection reported a significant
decrease from primary to secondary and tertiary
cytoreduction (77% versus 62.5% versus 50%)
while the rates of complex resections (defined by
the need of performing multiple visceral resections including distal pancreatectomy, full thickness diaphragmatic resections and splenectomy)
increased from primary to tertiary cytoreduction.
In consequence, once the degree of complexity increased, the rates of postoperative morbidity and
even mortality proportionally increased. However
performing such extended left upper abdominal
resections seems to be perfect feasible and justified in order to maximize the debulking effort, a
single case being dead due to surgical
complications.

DISCUSSION
The effectiveness and safety of incorporating
upper abdominal resections as part of debulking
surgery for advanced stage of recurrent ovarian

cancer have been widely studied so far (14-18).
Although initially it has been considered that the
development of upper abdominal involvement is
the sign of a more biologically aggressive disease,
this hypothesis was rapidly destroyed by the studies which came to demonstrate that patients presenting upper abdominal involvement and who
benefit from complete cytoreduction exhibit similar chances of long term survival when compared
to cases presenting pelvic limited disease and significantly better outcomes when compared to cases in which although the upper abdominal involvement was diagnosed debulking effort did not
comprised the lesions from the upper abdomen
(15). Therefore increasing number of studies included patients submitted to different types of upper abdominal resections and demonstrated that
although the rates of perioperative complications
might report a certain increase, this is not a statistically significant one while the chances for long
term survival are significantly improved (1,2,5-8).
However, an important number of patients diagnosed with upper abdominal involvement present tumoral invasion of unresectable structures,
and therefore debulking effort to no residual disease is not feasible. Therefore, most often these
sites are represented by the hepatic pedicle and
celiac axis as well as the diffuse involvement of the
mesentery of the small bowel (19). In such cases
continuing the debulking effort although complete
resection is not feasible is doubtable, different
opinions being reported so far (11,20).
One of the most commonly encountered area
of involvement in the upper abdomen is represented by the left upper abdominal quadrant, the
tumoral spread occurring at this level via peritoneal, hematogenous or lymphatic route (3,21). In
such cases malignant involvement might induce
the necessity of performing extended resections
including splenectomy, pancreatic tail resection,
left coloectomy, peritonectomy, full thickness diaphragmatic resections and even partial
gastrectomy.
One of the first studies which were conducted
on the theme of left upper abdominal resections
as part of debulking surgery for advanced stage or
relapsed ovarian cancer was published by Hoffman
et al. in 2007 (3). The study included six patients
submitted to surgery between 2002 and 2004 at
the Division of Gynecologic Oncology University of
South Florida, United States of America. In all cases en bloc resection of the omentum, gastro-colic
ligament, colon and spleen was needed in order to
achieve maximal debulking effort while in other
two cases distal pancreatectomy and partial gas109
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trectomy were also associated. Postoperatively a
single patient required re-operation while disease
free interval ranged between 2 and 12 months.
These preliminary data enabled the authors to
conclude that in selected cases en bloc resections
of the left upper abdominal tumoral involvement
might improve the long term outcomes with acceptable rates of postoperative complications, especially if complete debulking is feasible (3).
Once the gestures of left upper abdominal resections were widely implemented as part of
debulking surgery for advanced stage and relapsed
ovarian cancer attention was focused on determining which the most important prognostic factors are for both short term and long term outcomes of these patients. Therefore, in a study
conducted by Panici et al. the authors included
121 patients submitted to cytoreductive surgery
with curative intent and demonstrated that increasing the complexity of the surgical procedure
by adding pancreatic and diaphragmatic resections increased the length of hospital in stay while
associating complex procedures such as pancreatectomy, diaphragmatic resections and hepatic
and biliary surgical procedures were independent
predictors for severe complications (11). Another
study which was conducted on the theme of postoperative complications after extended upper abdominal resections for advanced stage ovarian
cancer was conducted by Chi et al. and included
141 patients; among these patients severe complications (defined as Dindo-Clavien grade 3-5 complications) occurred in 22% of cases and were
mainly related to pancreatic and diaphragmatic
surgery (20).
Similarly to Panici’s and Chi’s studies, our data
come to demonstrate that association of pancreatic resections was significantly correlated with
the rates of postoperative severe complications
and even death. In the meantime a significant proportion of patients included in our study developed diaphragmatic related complications (such
as pleural effusions or pneumothorax) suggesting
the fact that association of diaphragmatic procedures can also increase the risk of perioperative
complications. However, the severity of these
complications is significantly lower when compared to pancreatic surgery, conservative management being most often sufficient in order to manage them.
The fact that diaphragmatic surgery represents
a crucial step as part of the cytoreductive effort
has been also demonstrated in the study conducted by Fanfani et al. (22); therefore the authors underlined the fact that full thickness diaphragmatic
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resections were needed in 41.7% of cases submitted to primary cytoreduction, 21.6% of cases submitted to interval debulking surgery and 52.5% of
cases submitted to secondary cytoreduction.
Similarly to our study the necessity of performing
full thickness diaphragmatic resections increased
from primary to secondary cytoreduction while
the most commonly encountered postoperative
complication was related to the apparition of
pleural effusion which was significantly associated
with the need of liver mobilization and with the
dimensions of the diaphragmatic disease (22).
As for the association of pancreatic surgery, it
seems that this surgical procedure is an effective
one in order to maximize the debulking effort in
the setting of both advanced stage or relapsed disease (1,5,6,8-10,23), but is still associated with significant complication rates. Therefore, recent
studies came to underline the fact that pancreatic
surgery should be part of the armamentarium of
oncological surgeons and gynecologists who deal
with ovarian cancer patients. However these procedures should be centralized in specialized, tertiary centers in order to minimize the risk of perioperative complications. However, even in such
conditions, pancreatic surgery remains one of the
left upper abdominal resections which are associated with the highest risks of perioperative complications, pancreatic leaks and postoperative
bleeding being the most common and fearful ones
(23). In this respect, we would like to underline
once again the fact that the only death which was
encountered in our case series was induced by the
development of a pancreatic leak after distal pancreatectomy as part of tertiary cytoreduction; in
the meantime pancreatic related complications
(represented by postoperative hemorrhage after
distal pancreatectomy) was also responsive for the
need of reoperation of another case submitted to
pancreatic resection as part of secondary
cytoreduction.

CONCLUSIONS
Left upper abdominal resections might be
needed in order to maximize the debulking effort
in the setting of advanced stage and relapsed
ovarian cancer. As expected, the proportion of patients who need more extensive surgical procedures in order to achieve R0 resection increase
with the number of attempts of debulking surgery
while the feasibility of complete debulking decreases as the number of attempts increases. In
the meantime the risk of developing postopera-
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tive complications as well as their severity seems
to increase with the number of surgical attempts,
pancreatic and diaphragmatic procedures being
most often related to the risk of developing such
complications. However, it seems that association
of such extended left upper abdominal resections
is perfectly justified in order to increase the radicality of the cytoreductive effort.
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