
ONCOLOGY LETTERS  26:  410,  2023

Abstract. Retroperitoneal sarcomas (RPSs) are rare find‑
ings that can grow into large masses without eliciting severe 
symptoms. At present, surgical resection is the only radical 
therapy, whenever it can be performed with the aim to achieve 
a complete removal of the tumor. The present report describes 
two consecutive cases of RPSs that resulted in dedifferenti‑
ated liposarcomas (DDLPSs) and these patients underwent R0 
surgical resection with and without a nephron‑sparing proce‑
dure. The diagnostic workup, the surgical approach, the impact 
of late surgical management due to the COVID pandemic and 
the latest literature on the topic are discussed and analyzed. 
The patients, who refused to undergo any medical examina‑
tion during the prior 2 years due to the COVID pandemic, 
were admitted to Federico II University Hospital (Naples, 
Italy) complaining about weight loss and general abdominal 
discomfort. In the first case, a primitive giant abdominal right 
neoplasm of retroperitoneal origin enveloping and medializing 

the right kidney was observed. The second patient had a 
similar primitive retroperitoneal giant left neoplasm, which 
did not affect the kidney. Given the characteristics of the 
masses and the absence of distant metastases, after a multidis‑
ciplinary discussion, radical surgical removal was carried out 
for both patients. The lesions appeared well‑defined from the 
surrounding tissues, and markedly compressed all the adja‑
cent organs, without signs of infiltration. In the first patient, 
the right kidney was surrounded and undetachable from the 
tumor and it was removed en bloc with the mass. The second 
patient benefited from a nephron‑sparing resection, due to 
the existence of a clear cleavage plane. The postoperative 
courses were uneventful. Both the histological examinations 
were oriented towards a DDLPS and both patients benefited 
from adjuvant chemotherapy. In conclusion, the treatment of 
giant RPS is still challenging and requires multidisciplinary 
treatment as well as, when possible, radical surgical removal. 
The lack of tissue infiltration and the avoidance of excision or 
reconstruction of major organs (including the kidney) could 
lead to an easier postoperative course and an improved prog‑
nosis. When possible, surgical management of recurrences 
or incompletely resected masses must be pursued. Since the 
COVID pandemic caused limited medicalization of a number 
of population groups and delayed diagnosis of other oncologic 
diseases, an increased number of DDLPSs could be expected 
in the near future.

Introduction

Primary adult retroperitoneal tumors include a wide range 
of neoplasms, of which mesenchymal tumors are the most 
common histotype  (1,2). Soft‑tissue sarcomas are rare 
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malignancies accounting for approximately 1% of all adult 
tumors (3) with more than 50 different histologic subtypes (2). 

Liposarcomas (LPS) are among the most frequent 
malignant retroperitoneal neoplasms of adipose origin 
(0.9/100,000  people/year)  (4‑6). Histologically, they are 
divided into well‑differentiated LPS (WDLPS), dedifferenti‑
ated LPS (DDLPS), myxoid LPS, pleomorphic LPS, and 
myxoid pleomorphic LPS (2).

The most frequent retroperitoneal sarcoma (RPS) is 
DDLPS (incidence of 0.1/1,000,000 per year)  (7), which 
mainly affects patients in their sixth‑seventh decade (8). Due 
to the retroperitoneum's anatomic characteristics, such lesions 
can grow considerably and involve multiple contiguous struc‑
tures before the diagnosis is carried out (5,6). Symptoms are 
often vague and even large neoplasms are usually diagnosed 
incidentally (9). As per the majority of solid tumors (10‑12), 
the main treatment of non‑metastatic retroperitoneal RPS and 
DDLPS is radical surgery with the inclusion of involved struc‑
tures, accompanied or not by radiotherapy in some specialized 
centers (3,5,13‑16), while the advanced or metastatic disease 
can only benefit from systemic chemotherapy and molecular 
targeted agents or debulking, when possible (3,13‑18).

Among the organs most frequently involved/infiltrated by 
retroperitoneal giant DDLPS we find the kidneys. Although in 
these cases nephrectomy is sometimes performed for technical 
reasons, its validity from an oncological point of view is still 
debated.

The pandemic had a strong impact on health resources and 
medical activity, making hospitals and diagnostic services less 
accessible to the general population. Outpatient prevention 
and screening services have suffered many limitations due 
to the relocation of health personnel to COVID departments 
or services, significantly lengthening the waiting lists for 
all the other services (19‑21). Patients were also reluctant to 
attend health facilities as they feared contagion. An increase 
in late‑stage diagnoses of malignant diseases, especially 
breast (22,23), prostate (24), and colon cancer (25) has been 
recorded worldwide, and Italy was one of the most strongly 
affected countries. Moreover, many Centers experienced signif‑
icant delays in the surgical treatment of oncologic diseases, 
due to operating theatres' schedule rearrangements (26).

Herein, we describe two successful radical surgical 
removals of giant retroperitoneal DDLPS (a one‑time primi‑
tive tumor resection and a two‑step surgical resection), treated 
with/without kidney sparing, and describe the available 
evidence in the literature.

Case report

Case 1. A 56‑year‑old woman complaining of vague digestive 
disorders in September 2021 was prescribed an abdominal 
ultrasound and a gastroscopy, which were not performed 
due to both the considerable lengthening of the waiting lists 
and the fear of contracting COVID at the healthcare facili‑
ties. Following the worsening of her symptoms, after almost 
two years and the reduction of the COVID emergency, she 
finally performed an abdominal ultrasound in May 2022 
(General Electrics Ultrasound System, model Logiq S8 
XDclear (equipped with 3.5, 5, and 7.5 MHz probes) at our 
Institution that revealed a giant inhomogeneous abdominal 

mass. At admission, the patient reported weight loss (7 kg 
in the previous 2 months) and severe abdominal discomfort. 
Her medical history was not significant, her blood chemistry 
tests showed a slight elevation of LDH (250 U/l, normal range 
125‑243 U/l) and a mild iron deficiency anemia (25 mcg/dl, 
normal range 50‑170 mcg/dl), while all the tumoral and viral 
markers were negative.

A total body CT scan, MRI, and PET confirmed the 
presence of the voluminous (max diam. 31 cm) and inho‑
mogeneous mass with intra‑lesion cystic components and 
excluded the presence of distant lesions consistent with an 
RPS (Figs. 1 and 2). 

For the CT scan we used a Toshiba Aquilion 64 four‑phase 
CT scan (Toshiba Aquilion 64, Japan) with a protocol including 
basal and post contrast medium IV injection (30‑35 sec after 
injection for the arterial phase; 75‑80 sec after contrast injec‑
tion to obtain the venous phase; 3‑5 min after injection for the 
delayed phase).

For the MRI we used Siemens Magnetom Trio High‑field 
MRI (Magnetom Trio 3T, Siemens Medical Imaging, Erlangen, 
Germany) with a protocol including a T1 and T2 weighted 
sequences, also with TE opposed‑phase and fat suppression, 
completed with DWI study and acquisition before, during and 
after e.v. injection of paramagnetic contrast media.

For the CT‑PET we used a Philips Ingenuity 64 and the 
exam was performed after intravenous injection of (18F) FDG. 
Images of the isotope distribution were acquired in 15 min. 
PET images were reconstructed with 4 mm thick tomographic 
slices. The CT exam was performed with tomographic 
sections of 2 mm (120 kV) and dose modulation in relation to 
the patient's build.

An oncologic consultation suggested a CT‑PET‑guided 
biopsy, which was oriented toward a mesenchymal tumor. 
Finally, the patient underwent surgical removal of the mass.

Ureteral stents were placed bilaterally, and a xipho‑pubic 
incision with supra‑umbilical right lateral split was performed. 
The lesion significantly protruded out of the abdomen, 
compressing all the viscera, and determining important 
abdominal hypertension. However, it appeared non‑infiltrating 
and well‑defined from the surrounding tissues (Fig. 3A and B). 
The vena cava was used as a landmark to isolate the renal veins: 
the ureters were running in parallel, and the right kidney was 
completely embedded and undetachable from the mass: there‑
fore, a right nephrectomy was mandatory (Fig. 3C). After the 
exposure of the retroperitoneal plane and the diaphragm, the 
mass was removed. An inter‑aorto‑caval lymph‑node picking, 
right adrenalectomy, and cholecystectomy were performed. 

Following surgery two PRBCs were infused due to mild 
anemia. The further postoperative course was uneventful. 
The lesion's diameters were 41x36x16  cm and it weighed 
13.56 Kg (Fig. 4), with yellow, lobulated, and partly gelatinous 
sections, and a focal bone metaplastic area of 3.5 cm. No liquid 
and/or cystic areas were observed. The right renal parenchyma 
appeared twisted and deformed, but not infiltrated. Surgical 
margins were negative (R0) and none of the isolated lymph 
nodes and intraoperative specimens showed neoplastic 
features (N0, M0). 

The histological examination was performed through a 
hematoxylin and eosin staining, carried out on 4‑µm thick 
sections from formalin fixed, paraffin embedded tissues. 
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The slides underwent an automated processing step (Fig. 5). 
Immunohistochemical staining was not performed due to the 
peculiar characteristics of the lesion, that suggested a DDLPS 
diagnosis: the sections showed morphological features typical 
of dedifferentiated liposarcoma, such as the presence of areas 
of atypical lipomatous tumor (ALT), with mature adipocytes 
in which substantial variation in cell size is appreciated, and 
areas of non‑lipogenic sarcoma with low grade dedifferentia‑
tion showing fibroblastic spindle cells with moderate nuclear 
atypia, organized in a fascicular architectural pattern, and 
exhibiting medium to high cellularity. Transition between 
the two areas was abrupt. Hence, immunohistochemical 
staining was considered not necessary for this diagnosis. 
The histological features, together with the outcome of the 
imaging exams, the clinical trend and the intraoperative 

findings were all compatible with the diagnosis of DDLPS, 
Stage IIIb (larger than 10 cm, not spread to nearby lymph 
nodes or to distant sites) (27). The patient started adjuvant 
chemotherapy: the schedule consisted of doxorubicin 
(70 mg/m2) intravenously for 20 min and ifosfamide (4 g/m2) 
with mesna intravenously for 24 h at day 1, and pegfilgrastim 
subcutaneously, starting 24 h after completing ifosfamide. 
Four cycles were given at  3  week intervals  (28,29). The 
control CT scan performed on POD8 and a control MRI at 
eight months showed no signs of recurrence; at discharge, 
LDH was 290 U/l and iron levels were at 30 mcg/dl, thus 
iron supplementation was prescribed. Even if the patient was 
referred to nephrological follow‑up, apparently the nephrec‑
tomy and the subsequent chemotherapy had no reflections on 
the renal function, and the left kidney fully compensated for 
the loss of the contralateral organ: the creatinine value at the 
last follow‑up was 1.1 mg/dl (normal range: 0.6‑1.1 mg/dl). 
The next check‑up at our outpatient clinic is set at 12 months 
after surgery.

Case 2. With the same timing and due to the same 
COVID‑related delays of the first patient, a 61‑year‑old woman 
complaining about worsening general abdominal discom‑
fort for two years finally underwent an abdominal US in 
February 2022 at another hospital (although the first indication 
to perform this diagnostic test was given in January 2021), that 
revealed a giant abdominal inhomogeneous mass. A preopera‑
tive CT scan showed a giant inhomogeneous non‑infiltrating 
retroperitoneal lesion (23x17x6.5 cm) (Fig. 6).

Blood chemistry tests were the norm, as well as viral 
and tumoral markers. Given the worsening of her symptoms, 
the patient underwent laparoscopic excision of the mass in 
April 2022, in another Institute. When approaching the ante‑
rior aspect of the pancreas and the III‑IV duodenal portion 
the resection resulted difficult, so excision of this level was 
interrupted, resulting in an incomplete resection (R2). The 
postoperative course was complicated by acute pancreatitis. 

Figure 1. Case 1. (A) CT scan and (B) post‑contrast MRI (venous phase; T1 fat‑saturated) findings showing different components of the giant tumor (asterisk) 
originating from the right retroperitoneum and enveloping and medializing the ipsilateral kidney. The relationship with the great vessels and other organs is 
shown. Arrow, right kidney; arrow head, left kidney.

Figure 2. Case 1. CT‑scan showing the medialization of the right kidney by 
the giant retroperitoneal tumor. The ureter is shifted contralaterally and runs 
parallel to the left ureter. X, right ureter; Y, left ureter.
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Histologically, the lesion appeared to be a DDLPS with a 
maximum diameter of 19 cm.

As soon as postoperative pancreatitis subsided in May 2022, 
a control US, MRI, and PET (performed at our Institution, with 
the same equipment and protocols described above) (Fig. 7) 
revealed the presence of a recurrence/residue of disease 
(9x6.5x4.6 cm), close to the Treitz ligament and anteriorly to 
the left kidney, but the absence of distant lesions. The pres‑
ence of disappearing fat in the fat‑suppressor sequences, the 
constant isointensity of the solid component with that of neigh‑
boring muscle structures, the inhomogeneous uptake/absence 

of uptake of the contrast medium/beta‑emitting tracer in some 
areas of the mass, and the presence of necrotic areas all made 
us suspect a DDLPS (Fig. 7).

The patient was admitted to our Institution reporting 
weight loss (5 Kg in 3 months) and was enlisted for radical 
resection, scheduled in June 2022. After a median incision and 
a wide adhesions ablation, the mass appeared non‑infiltrative 
and detachable from the left kidney, pancreatic tail, left colic 
flexure, and splenic hilum. After the individuation of a resec‑
tion plane, the mass was removed en bloc without resecting 
other structures (Fig. 8). 

Figure 3. Case 1. Intraoperative findings. After (A) median incision and (B) right lateral split, the giant retroperitoneal tumor spontaneously bulges out of the 
abdominal cavity. (C) Detail of the right kidney's vein and artery during vascular control, prior to the organ's removal (en bloc with the tumor): The organ is 
completely enveloped by the tumor. 1, renal vein (ligated); 2, renal artery (ligated); 3, tumor; and 4, vena cava.

Figure 4. Case 1. (A) Whole and (B) sectioned specimen. (C) Relationship between the tumor and the kidney. Asterisks, tumor; arrows, kidney.
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The postoperative course was uneventful, and also this 
patient underwent adjuvant chemotherapy with the same 
protocol as in case 1. Histological and immunohistochemical 
examination confirmed the previously stated diagnosis of 
DDLPS. Hematoxylin and eosin staining was performed as 
described above, but the results were not as decisive as in the 
first case so to better define the diagnosis we performed other 
tests. Thus, immunohistochemical analysis was performed, 
using 4‑µm‑thick formalin‑fixed, paraffin‑embedded tissue 
sections. Sections were stained for immunohistochemical 
analysis by using standard techniques and the antibodies' dilu‑
tions were performed according to the instructions predefined 
by the manufacturer. Briefly, consecutive parallel sections 
were stained with the following antibodies: anti‑s100 (rabbit 
polyclonal antibody anti‑s100 protein, CONFIRM, catalog 
Number: 760‑2523), anti‑p16 protein (mouse monoclonal 
anti‑p16 antibody, clone E6H4, CINtec, catalog Number: 
705‑4793), anti‑Vimentin (mouse monoclonal antibody, clone 
V9, VENTANA, catalog Number: 790‑2917), anti‑SMA 
(mouse monoclonal Primary Antibody, clone 1A4, VENTANA, 
catalog number: 760‑2833). Our sample was S‑100‑negative, 

p16‑positive, Vimentin positive, and SMA‑positive (Fig. 9); 
CDK4, MDM2 and STAT6 immunohistochemical analysis 
were not performed due to the lack of antibodies. Overall, 
the clinical and instrumental data were all compatible with 
the diagnosis of DDLPS, Stage  IIIa (larger than 5 cm but 
not more than 10 cm, not spread to nearby lymph nodes or to 
distant sites) (27). Two postoperative CT scans at one week 
and 7 months revealed no signs of recurrence, and a good 
creatinine value (0.8 mg/dl) was found at the last follow‑up. 
The next check‑up at our outpatient clinic is set at 12 months 
after surgery.

Discussion

Surgical resection is the gold standard treatment of RPS, as 
several guidelines (3,13‑15) and case series (30‑32) confirm. 
Some papers including one of the largest series to date (11,33), 
comprising 8653 patients undergoing surgery for primary 
RPS, advise against the routine use of chemotherapy since 
the currently available regimens do not confer a significant 
survival advantage. However, the superiority of a radical 

Figure 5. Case 1. Microscopic findings (haematoxylin and eosin; original magnification, x20). (A) Dedifferentiated component, similar to a fibro‑istocitoma, 
with a storiform architectural pattern. (B) Well‑differentiated liposarcoma with components similar to a lipoma with atypical cells scattered among the mature 
adipocytes.

Figure 6. Case 2. CT‑scan findings showing a giant tumor (asterisk) originating from the left retroperitoneum, and its relationship to other organs and the 
ipsilateral kidney (arrow).

https://www.spandidos-publications.com/10.3892/ol.2023.13996
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excision comprising surrounding organs vs. the resection of 
the tumor alone is still under debate (15,31,34‑38).

Given their rarity and heterogeneity, the available litera‑
ture often groups all RPS in cohorts spanning a considerable 
number of years. In a 28‑year study, a single‑centered series 
of 675 patients (31), determined that R1 resection (along with 
histologic type, age, and tumor size) was independently associ‑
ated with local recurrence. Moreover, some histological types, 
such as liposarcomas and leiomyosarcomas, were associated 

with recurrence also until 15 years from diagnosis, and with 
lower disease‑specific overall survival (OS) (31,32).

RPS is associated with a considerable recurrence rate, 
accounting for 70.5% of a recent multicentric series of 567 
RPS patients undergoing surgery  (39). The 5‑years OS 
depends on the recurrence site (local, distal, or both), the 
possibility of undergoing a second resection, and its timing. 
MacNeill et al (30) reported the post‑relapse outcomes for 
1007 RPS surgical patients: recurrence is predictive of high 

Figure 7. Case 2. Liposarcoma relapse (asterisk), ventrally to the left kidney (arrow). (A) MRI. Axial (T1; arterial phase; fat‑saturated), coronal and sagittal 
(T1 venous phase; fat‑saturated). (B) CT scan.

Figure 8. Case 2. Intraoperative findings. (A) Tumor recurrence (asterisk). (B) The latero‑medial isolation of the tumor allows its mobilization from the left 
kidney and its hilar elements to perform a nephron sparing resection. (C) Operating field after removal of the tumor recurrence. 1, left kidney; 2, left ureter; 
3, left renal vein; 4, Treitz ligament; 5, inferior mesenteric vein; 6, left adrenal gland; and 7, pancreas tail.
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mortality and a new surgical treatment should be considered 
when radicality is possible, as we did for our second case.

Surgical series of DDLPSs are scarce, given the rarity of 
these tumors and the tendency of grouping them with other 
RPSs. A recent cohort of 32 patients undergoing resection 
(18 DDLPSs vs. 14 WDLPS) showed a significant difference 
in recurrence‑free survival times at 2 years (26% vs. 59%, 
respectively; P=0.005), but could not confirm a difference 
in OS (40). Local recurrence of DDLPS develops four times 
more frequently compared with WDLPS  (38), especially 
if the dedifferentiated component is found at the resection 
margin (15,35‑37,41). All these considerations gain even more 
validity for bigger lesions and giant tumors (5,42‑45).

The definition of giant tumors is vague (5,42‑44), but guide‑
lines and literature reports support surgery as a valid treatment 
for both small and giant DDLPSs  (1,3,5,6,13,15,34,36). 
However, despite being the optimal therapy, the surgical 
removal of giant DDLPSs presents a great degree of difficulty 
and a low R0 rate (5,44).

DDLPSs are the most frequent histotype of RPS. They 
appear as de novo lesions in 90% of cases, while the remaining 
DDLPSs progress after a previous well‑differentiated RPS 
develops recurrence, most likely in a time‑dependent dedif‑
ferentiation process (2). For this reason, giant DDLPSs often 
present de‑differentiated areas (4,13,31,38). DDLPSs appear 
as predominantly non‑lipomatous neoplasms that are adjacent, 
inside or encompass a fatty mass (46). 

Imaging is crucial in the diagnosis and preoperative manage‑
ment of DDLPSs (9,14,46). All the investigations carried out 
preoperatively were fundamental for the selection of the correct 
treatment: the absence of infiltration of large retroperitoneal 
vessels and the lack of distant metastases led to choosing an 
aggressive treatment instead of palliation (3,15,17,18,37). At 
the same time, the finding of morphological and functional 
characteristics at the operating table (absence of cystic areas 
and larger‑than‑expected dimensions) did not negatively affect 
surgical removal, as we observed in our first case. 

The biopsy's goal is to evaluate both surgical and medical 
management and eventually perform neoadjuvant therapy, 
as recommended by international guidelines (3,15,47). In our 
first case, given the primitive nature of the lesion, a preopera‑
tive biopsy was performed percutaneously, as surgical biopsy 
could favor abdominal wall seeding due to accidental tumor 
rupture (1,15,47). When deemed necessary, given their common 
inhomogeneity, we suggest a TC‑PET‑guided core needle biopsy 
of the lesions to obtain a more substantial and contributive tissue 
sample. However, neoadjuvant chemotherapy is not routinely 
recommended  (16) and, in the case of symptomatic giant 
masses, there is no possibility of waiting for the chemotherapy's 
effects. Moreover, the presence of distant lesions had already 
been excluded by preoperative imaging. Therefore, a biopsy 
could be avoided in symptomatic upfront resectable giant RPS. 

Our patients were not candidates for neoadjuvant 
radiotherapy, due to the extension of the lesions, the 

Figure 9. Case 2. Immunohistochemical analysis of giant liposarcoma tissues (original magnification, x20). (A) S‑100‑negative. (B) p16‑positive. 
(C) Vimentin‑positive. (D) Smooth muscle actin‑positive. CDK4, MDM2 and STAT6 immunohistochemical analysis were not performed due to the lack of 
antibodies.
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onset of symptoms, and their proximity to radiosensitive 
organs (3,14,15). For this reason, a more invasive but radical 
surgical approach was selected. 

Radiologic embolization can be considered a preoperative 
treatment whenever a giant mass has a clear vascular axis, both 
to shrink the mass and to reduce intraoperative blood loss (3). 
This procedure was taken into consideration for both patients 
but was finally excluded due to the absence of a single clear 
tributary vessel. Moreover, a preoperative kidney embolization 
could be considered when an organ‑preserving resection is not 
possible (45) and the removal of the kidney is certain. In our 
first patient, although the kidney was enveloped by the tumor, 
renal vessels' embolization was not contemplated because of 
the preoperative uncertainty of being able to take away all 
the mass containing the kidney, while the second patient did 
not show a clear renal involvement. Moreover, preoperative 
embolization of RPS is scarcely reported in the literature 
and can lead to severe complications (i.e.: post‑embolization 
syndrome).

Giant lesions' invasiveness and boundaries are assessed 
mostly intraoperatively, and, even after an extensive preop‑
erative discussion, it is often difficult to anticipate the surgical 
management in detail (5,9,36,42). This is particularly true for 
unexpected vascular invasion, which has a worse prognosis by 
definition and could hamper the margins' radicality. Vascular 
resections, especially when retroperitoneal vessels are involved, 
are difficult to couple with an en bloc resection, as they often 
require an incomplete R1 debulking before reaching optimal 
exposure, leading to a higher rate of peritoneal seeding (37,42). 
Our first case benefited from an en‑bloc resection without 
vascular reconstruction, allowing a no‑touch technique and 
avoiding seeding. Although visceral or vascular invasion after 
recurrence or incomplete resection is common (30,36,39) our 
second patient benefited from an early and prompt radical 
second look without the need for organ removals or vascular 
reconstruction. This reinforces our belief that patients with 
recurrence or previous R1 resections should be thoroughly 
studied and evaluated for surgery, when possible. Both cases 
showed the lesions' confinement to the surgical field and 
surgery was performed without the exposure of tumoral tissue; 
however, after surgical manipulation, adjuvant chemotherapy 
and a strict follow‑up are necessary (32,33).

Our first patient is one of the few giant retroperitoneal 
DDLPS reported in the literature that could be resected with 
negative margins and no vascular resections, despite being 
>40 cm of maximum diameter in a non‑obese patient (43,44,48). 
Incidental primitive lesions in otherwise healthy patients are 
even rarer (43,48).

In both cases, surgery was performed respecting the 
lesion's plane without needing bowel resections or reconstruc‑
tion of major structures. Mortality from RPLS usually results 
from local recurrence, underlining the importance of an R0 
resection, sometimes hard to reach for the difficulty in differ‑
entiating the liposarcoma from adjacent normal fat, and for 
the absence of an evident anatomical vascular peduncle (49). 
Although this, the prognosis from RPS following R0 resec‑
tion also depends on its histologic type, indeed the 5‑year 
survival rate for well‑differentiated subtypes is 90, 75% for 
dedifferentiated, 60‑90% for myxoid/round cell, and 30‑50% 
for pleomorphic subtypes (50). It has also been demonstrated 

that tumor burden and nephrectomy are not associated with 
disease‑specific survival (51).

Due to the tumor's location, en bloc resection of close 
organs together with RLPS is not always avoidable. The 
necessity of multi‑visceral resection (≥3 organs) has been 
correlated to a higher local recurrence rate and worse survival 
rate (15,31,36,37). However, a recent systematic review seems 
to dismiss this suggestion (35). In case of kidney invasion, it 
is necessary to balance the benefit of free margin resection 
against medical complications and quality of life loss. In 
the first patient, a nephrectomy was unavoidable due to the 
complete embedding of the right kidney into the lesion. 

The second patient benefited from a nephron‑sparing 
resection thanks to an early diagnosis that possibly favored 
the presence of an adequate cleavage plane and the absence 
of infiltration. 

These two cases show the duality of kidney resection in the 
radical surgical treatment of giant DDLPSs: the first case was 
a first presentation of DDLPs and unfortunately the kidney 
was removed for technical reasons as it was surrounded by 
the tumor even if this organ was not infiltrated. At the same 
time, in the second case we treated a large DDLPS recurrence, 
that often requires contextual extensive organs removals, 
through a kidney‑sparing procedure, achieving nonetheless a 
radical resection. Our cases showed how nephrectomy should 
be evaluated case by case and, in selected cases it is still 
possible achieve radical surgical removal of a DDLPs through 
nephron‑sparing surgery, even in case of a recurrence.

So in conclusion the surgical aggression of a recurrence 
does not necessarily have to foresee the removal of the kidney 
as well as the presence of a giant liposarcoma involving but not 
infiltrating the kidney can basically foresee the removal of the 
mass saving the organ.

In a case series of 228 patients undergoing surgery for 
RLPS, the group of those not requiring multi‑organ resection 
had a higher 10‑year survival rate as opposed to those requiring 
multi‑organ resection (35% vs. 26%) (52). This suggests that, 
although invasion to renal parenchyma and the possibility of 
future recurrence from that site, the choice of performing a 
nephron‑sparing resection must be balanced on the tumor's 
histologic type, patient's age, and increased morbidity from 
resection (53). 

Despite the existence of reports describing excision 
through a minimally‑invasive approach (54,55), our experi‑
ence and literature data suggest performing an open approach 
when dealing with a giant retroperitoneal mass since the 
retroperitoneal plane is often narrow and movements could be 
restricted by the mass, abdominal hypertension and visceral 
dislocation (5,43,56). The proximity with important vessels 
and anatomic structures must be assessed carefully, and severe 
intraoperative complications are possible when an adequate 
surgical field is difficult to attain (57,58). However, to reach 
definitive statements on the matter it is necessary to wait for 
case series with a substantial number of cases and a long‑term 
follow‑up.

As well as because of mild symptoms, the late diagnosis 
could also be attributed to the COVID pandemic, due to the 
patient's resistance to going through a diagnostic process at 
the first warning signs. Moreover, the accessibility of diag‑
nostic services was limited due to the overload of hospitalized 
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COVID patients, which caused important delays and under‑
treatment of many non‑respiratory disease patients and bore a 
dramatic impact on oncologic disease patients (21,59). 

The COVID‑19 pandemic has resulted in a massive backlog 
of the elective case as pointed out in a retrospective case‑control 
study; anonymized case‑related routine data of a Germany‑wide 
voluntary hospital association (CLINOTEL association) (60).

Delays in the provision of ‘elective’ surgical care have 
dire consequences for the patient: progression of disease and 
comorbidities, higher complication rates, and lower overall 
survival. Delays in elective surgery also have significant 
consequences for the healthcare system: added emotional 
strain on healthcare workers, reduction in training opportuni‑
ties, rising costs, and increased inequality in health‑service 
provision (61). The COVID‑19 pandemic led to disruptions in 
the delivery of cancer treatments and the most relevant factors 
associated with this delay are subjective patient issues and 
local healthcare organizations (62). 

This was particularly important in Italy, which suffered 
among the strongest restrictions in Europe at that time (19,22,24). 
Healthcare workflow was heavily affected as well since oncologic 
multidisciplinary discussions could only be performed via online 
meetings and outpatient visits were reduced to the minimum, 
following necessary anti‑COVID tests (20,25,26). To the best of 
our knowledge, our cases represent the first report of surgically 
treated giant DDLPS during the COVID era. Moreover, these 
two cases were discovered and treated in a short time span (two 
months). Although there are no studies comparing the stage 
of disease at diagnosis in pre‑ and post‑COVID era, given the 
growth pattern of DDLPS (2) and the recent delay of medical 
attention to non‑respiratory diseases, an increased number of 
RPS and DDLPS cases could be expected shortly.

In conclusion, the treatment of giant DDLPS is still chal‑
lenging and requires multidisciplinary treatment as well as, 
when possible, radical surgical removal. The lack of tissue 
infiltration and the avoidance of major organs' excision or 
reconstruction could lead to an easier postoperative course and 
a better prognosis. In the current state of knowledge for the 
treatment of giant DDLPS, an open approach is preferable over 
minimally invasive techniques. In the same way, considering 
the technical and oncological point of view, the excision of the 
kidneys together with the neoplastic mass should be avoided 
and the surgical management of recurrences or incompletely 
resected masses must be pursued. As the COVID pandemic 
caused a limited medicalization of many population groups 
and a late diagnosis of other oncologic diseases, an increased 
number of DDLPSs could be expected in the next future.
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