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Chapter 7
Retroperitoneal Tumors

Fabio de Oliveira Ferreira

7.1 Introduction

The retroperitoneal space is composed of retroperitoneal organs, connective tissue,
nerves, lymphatic vessels, and blood vessels, including the abdominal aorta and its
branches, and the inferior vena cava and its tributaries. Different types of lesions can
occupy the retroperitoneal space and represent a true diagnostic challenge, not
rarely associated with vascular problems. The retroperitoneum limits are the dia-
phragm, the pelvic floor, the posterior leaflet of the parietal peritoneum, the paraver-
tebral musculature, and the posterior musculature of the abdominal wall (major
psoas, minor psoas, lumbar square, internal obturator, and piriform muscles) [1-3].

The diagnosis of a retroperitoneal mass generally occurs as a consequence of
incidental findings or during the investigation of increasing abdominal volume,
mass perception, or abdominal pain. Depending on the etiology and location of the
mass, neurological symptoms, ascites, and gastrointestinal symptoms may be pres-
ent, as well as fever secondary to tumor necrosis, digestive hemorrhage due to hol-
low viscera invasion, and systemic manifestations, such as fatigue and weight loss.
The presence of venous thrombosis, vascular stenosis, collateral veins in the abdom-
inal wall, and edema of lower limbs and scrotum also can occur as a consequence of
associated vascular phenomena.

In general, 80% of retroperitoneal neoplasia are malignant. With the exception of
visceral tumors, 55% are sarcomas and stromal tumors, 40% are lymphomas and
5% correspond to other primary tumors and lymph node metastases. A prolonged
clinical history, the scarcity of symptoms, and the radiologic appearance of a
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Retroperitoneal tumors: main differential diagnoses
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Fig. 7.1 Main differential diagnoses of retroperitoneal masses

nonaggressive lesion are characteristics that favor the diagnosis of a benign lesion
(20%), most often surprised during routine exams [4—6].

The main diagnostic hypotheses regarding a retroperitoneal mass can be divided
into four groups, including lesions that are not primarily tumors of the retroperito-
neal space, but, due to similarities in clinical presentation, should be included in the
list of differential diagnoses: (1) intraperitoneal lesions that simulate retroperitoneal
tumors; (2) primary tumors of retroperitoneal organs; (3) primary tumors of the
retroperitoneal space; and (4) retroperitoneal lymph node masses. In each of these
groups, we will find a list of possible diagnoses (Fig. 7.1).

7.2 General Considerations

Most of the time, clinical history, physical examination, and appropriate image tests
allow us to think about the diagnostic hypothesis, even before obtaining material for
pathological analysis. An initial total abdominal computed tomography (CT) with
intravenous contrast guides the next steps. Most of the time, chest and mediastinal
CT should be included since the beginning. In some cases, magnetic resonance
image (MRI) allows a more detailed assessment of the nature of the lesion and its
relationship to vessels, nerves, and muscles, offering complementary information to
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CT. Specific angiographic studies can be useful in the evaluation of invasion, dis-
placement, and/or involvement of vascular structures, although they are not neces-
sary in most cases. The PET/CT 18F-FDG can add value in the investigation of
retroperitoneal lymphadenopathy, helping to distinguish between lymphomas, germ
cell tumors, and metastatic carcinomas. Other specific tests, such as scintigraphy
with metaiodobenzylguanidine (131I-MIBG), scintigraphy with somatostatin
receptors (Octreoscan), and PET/CT — 68GA-Dotatate, may be necessary to eluci-
date the diagnosis in the suspicion of secreting tumors (pheochromocytomas, para-
gangliomas, and neuroendocrine tumors).

The radiological differentiation between large intraperitoneal tumors, large pri-
mary tumors of retroperitoneal organs, primary tumors of the retroperitoneal space,
and large lymph node masses can be challenging. Among intraperitoneal tumors,
stromal tumors (GIST and EGIST), visceral sarcomas, and adnexal masses deserve
special mention. Primary epithelial tumors of intraperitoneal organs can also mani-
fest as large tumors and simulate primary tumors of the retroperitoneal space; how-
ever, it is not our aim to discuss them. Large primary tumors of retroperitoneal
organs can be difficult to differentiate radiologically from primary tumors of the
retroperitoneal space and should also be remembered. Another group of lesions
that can simulate primary tumors of the retroperitoneal space are lymph node
masses. In addition to the specific complaints reported by the patient, one should
actively question the presence of B symptoms (fever, night sweats, weight loss),
recent travel story, exposure to infectious diseases, use of illicit drugs, contact with
animals, family history of autoimmune diseases, personal history of fertility and
cryptorchidism (men), and gynecological and obstetric history (women), in addi-
tion to personal and family cancer history. In physical examination, palpation of all
lymph node bases is essential. The detection of peripheral lymphadenopathy
directs the diagnostic investigation to the group of diseases that lead to diffuse
lymph node involvement, including retroperitoneal lymph nodes. In men, careful
testicular examination should be performed. Even in the absence of findings, the
diagnosis of a primary testicular cancer metastatic to retroperitoneal lymph nodes
should be considered and testicular ultrasound performed, especially in young
patients.

In addition to chest, abdomen, and pelvis CT scans, initial studies should include
measures of lactate dehydrogenase (LDH), alpha-fetoprotein (AFP), and beta-
human chorionic gonadotropin (B-HCG). Other tumor markers and specific serum
measurements should also be done depending on the clinical suspicion. High levels
of LDH are suggestive of lymphoma and high levels of AFP and B-HCG are sugges-
tive of germ cell tumors.

Some examples of tumors that present as retroperitoneal masses and illustrate the
diversity of situations are presented below. Most of the cases that illustrate this
chapter are the result of personal experiences; otherwise, the source will be men-
tioned in the text (Fig. 7.2).
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Fig. 7.2 Examples of tumors that manifest as retroperitoneal masses. See how difficult it is to
predict the diagnosis without clinical history data. (a) Retroperitoneal liposarcoma. (b)
Retroperitoneal ganglioneuroma. (¢) Paraganglioma. (d) Leiomyosarcoma of the vena cava. (e)
Gastric GIST. (f) Retroperitoneal non-Hodgkin lymphoma

7.3 Differential Diagnoses

7.3.1 Group I. Intraperitoneal Tumors That Simulate
Retroperitoneal Lesions

Gastrointestinal Stromal Tumor (GIST) and Extra-Gastrointestinal Stromal
Tumor (EGIST)

Gastrointestinal stromal tumors (GISTs) represent 1% of the digestive tract tumors.
GISTs are rare tumors in individuals below 40 years of age, with a mean age of
64 years at diagnosis [7]. They are most common in the stomach (60%) and small
intestine (30%) and rare in the colon and rectum (6%) and in the esophagus (0.7%)
[8—10]. These tumors arise from Cajal’s interstitial cells at the interface between the
autonomic innervation of the intestinal wall and the smooth muscle, acting in the
control of peristalsis (“pacemaker cells”) [11]. Occasionally, they are considered
primary of the omentum, mesentery, or peritoneum, possibly originating from Cajal
cells that dispersed during embryogenesis, a condition in which they are called
extra-gastrointestinal stromal tumors (EGISTs) [12]. It is assumed that GISTs and
EGISTs originate from CD34-positive Cajal stem cells that are differentiated from
the pacemaker cell phenotype [13]. They generally appear as subepithelial lesions
that can cause ulceration in the epithelial lining, but can reach large dimensions
through exophytic growth and occupy the abdominal cavity, simulating retroperito-
neal tumors. Although the majority is sporadic, about 5% of patients have some
autosomal dominant familial syndrome, including familial GIST syndrome, type 1
neurofibromatosis (NF1), and Carney-Stratakis syndrome. Phenotypic, histological,
and molecular characteristics are similar in familial and sporadic forms [14].
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The CD117 antigen (KIT, kinase tyrosine) is a transmembrane receptor product
of the KIT protooncogene (human homologue of the viral oncogene v-KIT). Over
80% of GISTs have a mutation in the KIT gene. Thus, the diagnosis of GIST is often
made from the immunohistochemical expression of the KIT protein [15]. Other
changes can also occur, such as activating mutations in the platelet-derived growth
factor receptor alpha (PDGFRA) and function gains that lead to an abnormally acti-
vated structural variant of the KIT protein [16, 17]. Although some GISTs are nega-
tive for the mutation, more than 90% are positive for KIT expression. The remaining
10% negative for KIT expression may also be negative for mutations in the KIT
gene, but harbor activating mutations in the PDGFRA gene [18]. Thus, only 10-15%
of GISTs do not have a KIT or PDGFRA mutation. However, regardless of the muta-
tional status of KIT and PDGFRA, DOG-1 (Discovery on GIST-1) and PKC-theta
(protein kinase C theta) immunohistochemistry expression is also used for diagnosis
[19]. In most suspected cases, a combination of CD117 and DOG1 in the immuno-
histochemistry assessment is sufficient to confirm the histological diagnosis [20].

About 10-30% of GISTs progress to malignancy, with exophytic growth
observed in 79%, while intraluminal or mixed growth is less common [10]. Through
exophytic growth, they are diagnosed as large masses that can manifest through
gastrointestinal bleeding, increased abdominal volume, or abdominal pain (Fig. 7.3).
Larger tumors can cause obstruction of the gastrointestinal lumen by endoluminal
growth or by compression of the gastrointestinal tract. Perforated neoplasms show
signs of peritonitis or intraperitoneal bleeding secondary to pressure necrosis and
ulceration. Despite the size of the lesion, it is not uncommon for the patient to be in

Fig. 7.3 A 60-year-old male patient, complaining of pain associated with increased abdominal
volume. On physical examination, a large abdominal mobile mass was noted. A heterogeneous
lesion is observed on CT scan, with areas of necrosis and a “geographical” contour. Renal anatomi-
cal variation. Operative finding of a massive primary lesion of the proximal jejunum. Segmental
enterectomy was performed with complete resection. Definitive diagnosis of GIST
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good general condition. On physical examination, the relative mobility of the lesion
can clinically suggest the diagnosis of GIST, once the origin can be in mobile seg-
ments of the gastrointestinal tract. Bulky pelvic lesions characteristically compress
the rectum and displace or involve the bladder and prostate. Large tumors can gen-
erate peritoneal and liver metastases [21].

There are no serum tumor markers specific for GISTs and the presumptive diag-
nosis requires familiarity with its radiological appearance. In potentially resectable
tumors, preoperative biopsy is not mandatory; however, it will be mandatory if
metastatic disease is suspected or if the use of preoperative imatinib is considered.

Location, size, and rate of mitosis are independent prognostic factors, as well as
information about tumor capsule integrity [22, 23]. Extra-gastric tumors are consid-
ered to be more aggressive than gastric ones, a fact that has been questioned [24].
Different classifications have been proposed to categorize the risk of recurrence,
including the modified NIH classification, where lesions are classified into four
groups according to the risk of recurrence: (1) Very low risk (any location and
<2 cm and <5 mitoses/SOHPF). (2) Low risk (any location and 2.1-5 cm and <5
mitoses/S0CGA). (3) Intermediate risk (gastric location and <5 cm and 6-10
mitoses/SOHPF or gastric location and 5.1-10 cm and <5 mitoses/S0HPF). (4) High
risk (any location with perforated tumor or >5 cm and >5 mitoses/SOHPF or >10 cm
and >10 mitoses/SOHPF or nongastric and 2.1-5 cm and >5 mitoses/SOHPF or
5.1-10 cm and <5 mitoses/SOHPF) [25].

Some guidelines recommend neoadjuvant therapy with imatinib to reduce tumor
size and minimize morbidity in patients with primary GISTs considered resectable
with high morbidity [26, 27]. The appropriate time for surgical intervention is not
standardized. In general, patients are treated for 6-9 months with the tyrosine kinase
inhibitor and then considered for surgery if the tumor is amenable to complete
resection [28]. Although it has been shown that the tumor burden continues to
decrease even after 1 year of imatinib, the average time to obtain the best response
is 3.5 months, with little decrease in size after 9 months [29]. All patients treated
with preoperative imatinib should resume therapy with tyrosine kinase inhibitor
postoperatively to maximize the benefit of the drug.

During laparotomy, the abdomen must be fully explored to exclude metastatic
spread, with special attention to the liver and peritoneal surfaces. The goal of surgi-
cal treatment is complete resection with free margins. Surgical maneuvers must
carefully avoid tumor rupture, which increases the risk of peritoneal recurrence.
Very wide margins are generally not necessary; however, just-tumor resection
should be avoided as opposed to segmental resection of the tumor’s origin viscera.
In cases of macroscopic invasion of adjacent organs, en bloc resection is recom-
mended. Due to the low rate of lymph node disease, routine lymphadenectomy is
not necessary, being indicated only in situations of clinically compromised or sus-
pected lymph nodes.

In the adjuvant scenario, considering high-risk patients undergoing complete
resection, the rates of recurrence-free survival and overall survival are 65.6% versus
47.9% and 92% versus 81.7%, respectively, comparing 3 years and 1 year of adju-
vant treatment [30].
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Fig.7.4 CT shows a large heterogeneous lesion containing areas of necrosis. Note the relationship
with vascular trunks. An echo-endoscopy with trans-gastric biopsy was performed, confirming the
diagnosis of GIST

The involvement of large vessels is not common; however, the involvement of
visceral vascular trunks can occur (Fig. 7.4).

Visceral Sarcomas
Visceral sarcomas are rare tumors in general. Visceral leiomyosarcomas typically
appear on CT as large masses with varying degrees of necrosis and heterogeneous
contrast enhancement, sometimes with dystrophic calcification [31]. In addition to
the characteristics of direct invasion and distant metastasis, other aspects may sug-
gest malignancy in the differentiation between gastrointestinal leiomyomas and
leiomyosarcomas: size >5 cm, lobed contours, heterogeneous enhancement, infil-
tration of mesenteric fat, ulceration, regional lymphadenopathy, and exophytic
growth pattern [32]. Due to endoluminal involvement, they can lead to intestinal
obstruction. In the absence of invasion of adjacent structures, segmental resection
with a wide margin is the treatment of choice. En bloc resection is necessary if
adjacent organs are macroscopically compromised. Lymph node metastases are
rare; however, in the case of intestinal resections, in our view, the inclusion of the
lymph node base relative to the affected segment should be considered (Fig. 7.5).
Uterine sarcomas are relatively rare tumors of aggressive behavior that represent
less than 10% of cancers of the uterine body. They arise from the myometrium or
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Fig. 7.5 A 45-year-old female patient complaining of mass in the right hypochondrium, with
noticeable mobility on physical examination. A cystic lesion with peripheral calcifications is
observed on CT. Colonoscopy demonstrated signs of extrinsic compression and irregularity in the
mucosa of the proximal transverse colon. Note the intraoperative finding of primary solid-cystic
mass of the transverse colon wall. Segmental colectomy with regional lymphadenectomy was
performed. Definitive diagnosis of high-grade sarcoma with epithelioid component and ossifica-
tion, primary of the transverse colon

from the connective tissue elements of the endometrium [33]. Uterine leiomyosar-
comas represent 60—70% of cases. They must be carefully investigated in order to
avoid diagnostic confusion with uterine leiomyomas. Uterine leiomyosarcomas
usually occur in perimenopause, at an average age of 50 years and appear as large
pelvic masses, which can cause bleeding or a sensation of vaginal or abdominal
pressure. Unfortunately, the diagnosis is rarely suspected before an operation, often
being detected accidentally after hysterectomies and nononcological myomecto-
mies, which are extremely harmful for the effective control of the disease [34].

Despite its rarity, visceral sarcomas must be remembered among the differential
diagnoses of retroperitoneal tumors, although in most cases they are primary tumors
of intraperitoneal organs. Vascular involvement is uncommon.

Adnexal Masses

Pelvic adnexal masses that acquire large volumes are capable to occupy the exten-
sion of the abdominal cavity and generate diagnostic doubts. In the suspicion of
tumors of gynecological origin, ultrasound assessment, status in relation to meno-
pause, and the value of CA-125 are important factors to be considered in the inter-
pretation of malignancy [35, 36]. Smooth contoured lesions (unilocular or
multilocular) and the absence of intra-tumor blood flow at the doppler ultrasound
suggest benign lesions, while irregular solid tumors, ascites, papillary projections,
and intra-tumor blood flow are signs of malignancy [37]. Multilocular cystic lesions
with solid areas, bilateral lesions, and intra-abdominal metastases also favor the
possibility of an adnexal malignancy. Despite the importance of the information
provided by ultrasonography, larger tumors must be evaluated by CT and/or MRI in
order to accurately determine the origin of the tumor and its relationship to adjacent
organs. Primary mucinous tumors of the ovary, as well as benign tumors and
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Fig. 7.6 An 81-year-old female patient with increased abdominal volume and normal Cal25
value. A large cystic, homogeneous, and uninoculated lesion is showed on CT, occupying the
entire length of the abdominal and pelvic cavity. Intraoperative appearance shows a smooth cap-
sule and the adnexal origin. Definitive pathological diagnosis of ovarian mucinous cystadenoma

Fig. 7.7 A 29-year-old female patient complaining lumbar pain and increased abdominal volume.
The Cal25 tumor marker was normal. The CT shows a complex multiseptated pelvic lesion occu-
pying the lower abdomen and the pelvis. Intraoperative view of the mass originating from the right
ovary. The surgical specimen shows the multiloculated aspect of the lesion and its mucinous con-
tent. Pathological diagnosis of ovary “borderline” mucinous tumor

“borderline” tumors, can acquire large volumes, configuring among the diagnoses
of intraperitoneal lesions that simulate retroperitoneal tumors. Some scoring sys-
tems using clinical, laboratory, and image data help to differentiate between benign
and malignant lesions and can be useful [38]. Figures 7.5 and 7.6 show examples of
large adnexal masses that may raise doubts about the possibility of a retroperitoneal
tumor (Figs. 7.6 and 7.7).

Krukenberg tumors, described by Friedrich Ernst Krukenberg, represents 1-2%
of ovarian tumors and are considered metastatic ovarian tumors [39]. They are char-
acterized by the presence of adenocarcinoma with signet ring cells rich in mucin,
originating mainly from primary gastrointestinal tumors, the stomach being the
most common primary site (70%). Gastric and colorectal origin account for 90% of
Krukenberg tumors, which are bilateral 80% of the time [40, 41]. Some hypotheses
are postulated to explain the dissemination mechanism that gives rise to ovarian
metastases. In Krukenberg tumors, the chances of lymphatic and hematogenous dis-
semination are the most likely, since they also occur in cases of early tumors, con-
fined to the mucosa and submucosa, where there is a rich blood and lymphatic
network. The lack of peritoneal involvement in part of the cases also favors this
hypothesis as opposed to the transcelomic theory [42].
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Fig. 7.8 A 39-year-old female patient with a history of gastric cancer. Bilateral adnexal masses.
Pathological diagnosis compatible with metastasis of gastric adenocarcinoma with signet ring cells
(Krukenberg tumor)

Ovarian metastases can be asymptomatic or manifest through nonspecific gastro-
intestinal symptoms, such as abdominal or pelvic pain, increased abdominal vol-
ume, ascites, or dyspareunia. Occasionally, they can become hormone-secreting
tumors, leading to vaginal bleeding, irregular menstrual cycle, hirsutism, and viril-
ization [39]. If ovarian masses are suspected, Krukenberg tumors should be distin-
guished from primary ovarian neoplasms with signet ring cells with or without
mucinous material. In large masses, the differential diagnosis involves radiological
and endoscopic evaluation and the measurement of tumor markers (CEA, Ca-72.4,
Ca-125, Ca-19.9) to investigate primary gastrointestinal tumors (Fig. 7.8). Vascular
involvement is not a common problem.

7.3.2  Group 2. Primary Tumors of Retroperitoneal Organs

The involvement of retroperitoneal organs (duodenum, pancreas, kidneys, adrenal
glands, and parts of the ascending and descending colon) by nonepithelial tumors is
rare. In all organs, however, we can find neoplasms represented by a spectrum of
tumors similar to those that can arise in other locations: lipoma, myelolipoma, ade-
noma, leiomyoma, liposarcoma, leiomyosarcoma, desmoid tumor, schwannoma,
peripheral nerve sheath tumor, tumor solitary fibrous tissue, neuroendocrine tumor,
and lymphoma, among others. Theoretically, any of these lesions that originate in a
retroperitoneal organ and reach a significant size may present radiologically as a
tumor of the retroperitoneal space.

Primary malignant duodenal tumors represent only 0.3% of all gastrointestinal
tumors. Despite the rarity, there is a relatively high proportion of duodenal tumors
compared to other segments of the small intestine. The most common neoplasms
are epithelial (adenocarcinoma, adenoma, Brunner’s glandular hyperplasia), but in
the presentation simulating tumors of the retroperitoneal space, tumors of mesen-
chymal origin (GIST, leiomyomas, leiomyosarcomas, neurofibromas), lymphomas,
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Case 1

Fig. 7.9 Case | — A 48-year-old female patient complaining of postprandial packing. CT shows a
retroperitoneal mass displacing the structures of the hepatic hilum, with possible involvement of
the duodenal-pancreatic sulcus, compressing and displacing the right renal vein. It is difficult to
distinguish between a primary tumor of a retroperitoneal organ and a primary tumor of the retro-
peritoneal space. Upper gastrointestinal endoscopy demonstrated the duodenal involvement.
Definitive diagnosis was done during the surgery. It was a leiomyosarcoma primary of the vena
cava. Case 2 — A 78-year-old male patient complaining of abdominal pain in the right hypochon-
drium and melena. CT shows an expansive and heterogeneous solid lesion, with lobulated con-
tours, located on the posterior wall of the second portion of the duodenum, with extensive posterior
expansive component. Note the compression and displacement of the inferior vena cava and the
renal vessels on the right. Echo-endoscopy biopsy revealed the diagnosis of duodenal GIST

and neuroendocrine tumors (carcinoid, gastrinoma, and neuroendocrine carcinoma)
should be considered (Fig. 7.9) [43]. Nonampullary and periampullary duodenal
adenocarcinomas constitute the largest group of lesions and must be considered in
the differential diagnosis of retroperitoneal tumors; however, in our experience, the
primary duodenal GIST can most commonly acquire large dimensions and, due to
exophytic growth, simulate a primary tumor of the retroperitoneal space.

When the organ of origin of the tumor is the pancreas, although ductal adenocar-
cinoma is the most common type, a variety of other benign and malignant tumors
can manifest as a retroperitoneal mass, including epithelial (exocrine and endo-
crine) and nonepithelial tumors (mesenchymal origin from vessels, stroma, adipose
cells, and neural cells), in addition to lymphomas and metastases. Most of the rare
pancreatic tumors are frequently diagnosed at an advanced stage due to symptoms
related to the mass effect. In general, the presence of hemorrhage in a solid-cystic
tumor suggests a solid and pseudopapillary tumor; an enlarged pancreas without
dilation of the main pancreatic duct may suggest primary lymphoma of the pan-
creas; the presence of an intralesional fat component is suggestive of a benign lesion
[44]. The size of pancreatic neoplasms varies widely, from microscopic foci to large
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Fig. 7.10 A 45-year-old female patient, complaining of discomfort on the left flank. CT scan
shows a solid-cystic lesion with peripheral calcifications located near to the inferior border of the
pancreas. During the surgery, a primary lesion of the pancreas projecting into the retroperitoneum
was confirmed. Definitive pathological diagnosis of a pancreatic mucinous cystadenoma

cystic neoplasms that may project in the retroperitoneum and also simulate a pri-
mary tumor of the retroperitoneal space (Fig. 7.10).

The adrenal gland can be the site of several different tumors that may appear
occupying the retroperitoneal space: adenomas, pheochromocytomas, carcinomas,
lymphomas, myelolipomas, ganglioneuromas, neurilemomas, ganglioneuroblasto-
mas, and also metastasis from different primary tumors (Fig. 7.11). Increases in the
adrenal gland may also be secondary to tuberculosis, a disease that should be
included in the list of differential diagnoses [45].

Renal masses are divided into pseudotumor, benign solid masses (adenomas,
oncocytomas, angiomyolipomas, others), and malignant solid masses (renal cell
carcinoma, collecting duct carcinoma, medullary carcinoma, transitional cell carci-
noma, lymphomas, leukemias, sarcomas, and metastases) [46]. Larger lesions can
also hamper the interpretation of the renal origin and simulate an origin in the retro-
peritoneal space and should be considered among the differential diagnoses.

The retroperitoneal segments of the ascending and descending colons are seats of
epithelial tumors, but nonepithelial lesions are rare. As in the duodenum, lesions of
mesenchymal origin, lymphomas, and neuroendocrine tumors can occur and mani-
fest themselves simulating a tumor of the retroperitoneal space.
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Fig.7.11 A 60-year-old male patient with a history of lower limb Merckel cell carcinoma. He first
developed a brain metastasis that was treated with radiation therapy. Subsequently, a solid-cystic
mass appeared, occupying the left adrenal gland, suggestive of metastasis

As we have seen, tumors of primary retroperitoneal organs, when acquiring
greater volume, can simulate primary tumors of the retroperitoneal space and should
be considered in the list of deferential diagnoses. In these groups of tumors, the risk
of vascular involvement is varied, being associated with the organ of origin. Large
primary tumors of the pancreas, adrenal, and kidney can involve the local vascular
pedicles adding technical difficulty and morbidity to surgical procedures.

7.3.3 Group 3. Primary Tumors of the Retroperitoneal Space
7.3.3.1 Benign Tumors

Approximately 20% of primary neoplastic lesions in the retroperitoneal space are
benign. Schwannomas, ganglioneuromas, paragangliomas, angiomyolipomas, lipo-
mas, retroperitoneal desmoid fibromatosis, and retroperitoneal fibrosis are the most
common retroperitoneal benign tumors.

Schwannomas
Schwannomas (also called neurilemomas) represent the most common type of
peripheral nerve tumor. They are encapsulated tumors that originate from Schwann
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Fig. 7.12 A 47-year-old male patient. Incidental finding of retroperitoneal tumor on routine ultra-
sound. Complementary investigation with CT showing a solid lesion in close contact with the
superior mesenteric artery. A biopsy was performed by echo-endoscopy showing a tumor of neu-
rogenic origin. Surgery was performed with complete resection bordering the superior mesenteric
artery. Definitive pathological analyses confirmed the diagnosis of schwannoma

cells and grow from peripheral nerves or nerve roots in an eccentric manner, incor-
porating the nerve into the lesion capsule. Sporadic schwannomas affect patients of
all ages, with a higher incidence between 20 and 50 years. Many schwannomas are
discovered incidentally. Lesions with a long course of evolution can suffer degen-
erative changes (nuclear pleomorphism, hyalinization of blood vessels, hemor-
rhage, focal necrosis, and calcification), a condition in which the image is distinct
and can cause diagnostic misunderstanding [47]. Schwannomas and neurofibromas
can occur sporadically or in association with neurofibromatosis (NF). Neurofibromas
are seen in NF1 and can undergo malignant transformation. Schwannomas are asso-
ciated with NF2 and do not develop into malignant lesions, with the exception of
atypical variants.

Schwannomas are treated surgically; however, not all patients need to be oper-
ated. Asymptomatic patients or patients with few symptoms and high surgical risk
can be observed. Sometimes, however, the lack of a definitive diagnosis can cor-
roborate to surgical indication (Fig. 7.12). In retroperitoneal lesions, pain and symp-
toms resulting from compression of adjacent organs and structures are the main
reasons for surgical resection. Complete resection should be sought; however, when
the resection implies in partial or total nerve sacrifice and consequent functional
deficit, intracapsular resection is allowed to preserve function, minimizing the
residual neurological deficit [48]. Large schwannomas of the retroperitoneal space
can determine vascular involvement. In this condition, when surgery is indicated, en
bloc resections followed by revascularization are required (Fig. 7.13) [49].
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Fig. 7.13 A 53-year-old female patient complaining of abdominal pain with radiation to the pos-
terior region of the right lower limb. The CT shows a solid retroperitoneal mass with wide contact
to L5 and S1 vertebral bodies. The lesion compresses and displaces the right iliac vessels. An
image-guided biopsy was performed and the diagnosis of schwannoma was confirmed

Ganglioneuromas

Ganglioneuromas, neuroblastomas, and ganglioneuroblastomas are tumors that
belong to the group of peripheral neuroblastic tumors formed by mature ganglion
cells. Ganglioneuromas are rare slow-growing tumors that arise from sympathetic
ganglion cells derived from embryonic neural crest cells and possibly represent the
final stage of neuroblastoma maturation. They are benign, large, and encapsulated
tumors, more common in young women. Ganglioneuromas can occur anywhere in
the sympathetic chain, being more common in the mediastinum, retroperitoneum,
and adrenal glands. They are commonly asymptomatic, except when having a mass
effect and compression of local organs and structures. In the presacral location, they
can cause root compression and pain [50]. Immunohistochemistry shows strong
S100 positivity in ganglion cells and Schwann cells [51].

The treatment of choice is complete surgical resection. In the retroperitoneum,
ganglioneuromas may involve vascular trunks and nerves, making resection labori-
ous or even contraindicated due to the risk of extensive visceral devascularization.
It is not uncommon to find the tumor capsule attached to vascular structures, which
makes total excision a high-risk procedure. Thus, the indication for surgery should
be evaluated sparingly, since slow growth and the absence of symptoms may not
interfere with quality of life, favoring active surveillance with imaging tests as an
alternative to a high-risk operation. In this case, through tumor growth and onset of
symptoms, the operation should be reconsidered (Figs. 7.14 and 7.15).

Paragangliomas

Paragangliomas are rare neuroendocrine tumors that arise from extra-adrenal auto-
nomic paraganglia, small organs made up mainly of neuroendocrine cells derived
from the embryonic neural crest, similar to those that migrate to the adrenal gland.



238 F. de Oliveira Ferreira

Fig.7.14 A 32-year-old female patient had a preaortic retroperitoneal mass found during a routine
abdominal ultrasound. MRI shows a solid expansive lesion, poorly vascularized, with lobulated
contours and well-defined limits measuring 8.2 x 5.0 x 4.1 cm, located in the retroperitoneum,
displacing the pancreas anteriorly and maintaining contact with the left adrenal gland. The lesion
involves the celiac trunk and its branches, which are patent, with normal caliber and regular con-
tours. It also maintains contact with the superior mesenteric artery and the inferior vena cava and
has a compressive effect on the splenic vein. An image-guided biopsy was performed and revealed
the diagnosis of ganglioneuroma. The patient has been in follow-up for 5 years, asymptomatic,
with imaging tests demonstrating the stability of the lesion

Histologically, paragangliomas are indistinguishable from pheochromocytomas,
which is why they are also called “extra-adrenal pheochromocytomas,” just as pheo-
chromocytomas are called “intra-adrenal paragangliomas.”

Most parasympathetic paragangliomas are not functional and are distributed
along the glossopharyngeal and vagus nerves, in the neck and at the base of the
skull. In contrast, sympathetic paragangliomas usually secrete catecholamines and
are located in the sympathetic paravertebral ganglia of the chest, abdomen, and
pelvis. About 75% of the sympathetic paragangliomas arise in the retroperitoneum,
most often at the junction of the vena cava with the left renal vein, in the Zuckerkandl
organ or next to the aortic bifurcation, close to the emergence of the inferior mesen-
teric artery. Thus, more often, retroperitoneal paragangliomas originate from sym-
pathetic ganglia and are secretory, presenting clinically as pheochromocytomas,
with hypertension, episodic headache, sweating, and tachycardia [52]. Most para-
gangliomas are benign, diagnosed between the third and fifth decades of life [53].
Malignant paragangliomas are rare (20% of abdominal paragangliomas).
Malignancy is defined by the appearance of metastases during the course of the
disease [54].

Sporadic paragangliomas are more common in patients over 40 years of age and
hereditary forms are more common in younger patients. The proportion between
men and women is the same in hereditary forms; however, sporadic cases are more
common in women (71% vs. 29%) [55]. Unlike the data suggested by the “Rule of
10” (10% bilateral or multiple, 10% familial, 10% extra-adrenal, 10% malignant),
today it is considered that about 25% of paragangliomas are multiple and 30-50%
are associated with some hereditary syndrome, the multiplicity being rare in spo-
radic cases (1.2%) [56]. Previously, hereditary paragangliomas were associated
with von Hippel Lindau disease (BVS), multiple endocrine neoplasia type 2
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Fig. 7.15 A 26-year-old female patient complaining of abdominal pain. CT shows a large hetero-
geneous solid retroperitoneal mass, lobulated, with calcifications in between, in the topography of
the right adrenal gland. The mass almost completely surrounds the circumference of the inferior
vena cava, displaces the right hepatic lobe anteriorly, the pancreas contralaterally and the right
kidney inferiorly. There is no clear cleavage plane with the inferior vena cava, that is laterally
displaced. (a) Wide laparotomy with visualization of the lesion occupying the upper right hemi-
abdomen. (b) En bloc resection was necessary, including the right kidney and a large segment of
the vena cava; note the reconstruction of the vena cava segment with a prosthesis and the reimplan-
tation of the left renal vein in the prosthesis. (¢) Operative specimen. (d) CT scan control 6 months
after the operation. The patient is asymptomatic for 4 years, with no evidence of disease. (Courtesy
of Frederico José Teixeira Jr — oncologic surgery and Luciana Ragazzo Araujo Teixeira — vascular
surgery)
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(MEN?2), and neurofibromatosis type 1 (NF1) [57]. More recently, it has been shown
that 30% of them are secondary to mutations in germ lines of other genes: SDH
(succinate dehydrogenase), SDHAF2, TMEM 127, and MAX. SDHB mutations are
associated with a higher risk of malignancy (31%) and a worse prognosis [58].

Paragangliomas are highly vascularized tumors, usually associated with blood
vessels and neural structures. They are usually diagnosed by investigating symp-
toms related to elevated levels of metanephrines and catecholamines or as an inci-
dental finding on imaging. Histological diagnosis is almost always required,
especially when biochemical tests show increased dosage of catecholamine metabo-
lites [59, 60]. Immunohistochemical staining confirms the neuroendocrine nature of
cells, with strong diffuse positivity for specific neuron enolase (NSE), synaptophy-
sin, and/or chromogranin, usually with negative staining for keratins [61].

Among catecholamine-secreting tumors, 15-20% are extra-adrenal, most of
which are abdominal or pelvic [57]. The most common extra-adrenal sites are
abdominal para-aortic regions (75%), urinary bladder (10%), chest (10%), and base
of the skull, neck, and pelvis (5%) [62].

In retroperitoneal paragangliomas, due to the greater possibility of being cate-
cholamine secretors, adequate initial investigation is essential in order to avoid
potentially serious complications resulting from invasive procedures capable of
causing the release of catecholamines and vasoactive peptides. A presumptive diag-
nosis can be made by the association of biochemical and imaging tests. The screen-
ing test recommended for initial evaluation is the measurement of free plasma
metanephrines or urinary unconjugated differential metanephrines [63]. Compared
to plasma or urinary catecholamines and vanillylmandelic acid, metanephrine levels
are more sensitive (98%). It is important to keep in mind that some substances (caf-
feine) and drugs (beta-blockers, sympathomimetics, tricyclic antidepressants,
monoaminoxidase inhibitors, alpha methyl dopa, levodopa, and paracetamol) and
acute events (acute myocardial infarction, acute lung edema, and stroke) can
increase catecholamine concentrations and generate false positive results. Plasma
chromogranin A, a co-secreted protein, is often increased in functional and non-
functional paragangliomas and also assists in the diagnosis (sensitivity 83—-89%).
Likewise, there is a risk of false positive results in the measurement of chromo-
granin A as a consequence of organic disorders (liver or kidney failure) and use of
proton pump inhibitors [64].

Once a paraganglioma has been identified, functional tests will be necessary to
complement the investigation and evaluate the existence of metastases and/or mul-
tiple tumors [52]. It is important to note that biopsy is contraindicated in patients
with suspected paraganglioma, unless the results of the biochemical analysis for
catecholamine secretion are negative or the patient is prepared with alpha-adrenergic
block, otherwise the biopsy may trigger a hypertensive crisis secondary to the release
of catecholamines. For the same reason, surgical interventions must be performed in
reference centers, with interaction between the teams of endocrinology, anesthesia,
and surgery, so that the preoperative and intraoperative periods are conducted by a
team of experienced professionals. During the surgical procedure, constant commu-
nication of the operative steps is essential in order to allow the anesthesiologist to be
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Fig. 7.16 A 74-year-old female patient with difficult to control systemic arterial hypertension.
The investigation led to the finding of retroperitoneal mass and elevation of serum catecholamines.
The patient was treated with alpha-adrenergic block and prepared for surgery. (a, b) CT shows a
solid vascularized lesion with signs of compression of the portal vein and inferior vena cava,
insinuating itself posteriorly to the hepatic hilum. (¢) MIBG scintigraphy showing the tumor in the
highlight area. (d) Intraoperative appearance of the tumor and vascular control of the portal vein
and inferior vena cava. (e) View of the operative field with exposure of the inferior vena cava and
segment I of the liver after complete resection. Definitive diagnosis of paraganglioma. (Courtesy
of Frederico José Teixeira Junior, oncologic surgery)

prepared and to anticipate great variations in blood pressure. The patient must be
properly monitored and have adequate vascular access (Fig. 7.16).

Angiomyolipoma and Lymphangioleiomyoma (Lymphangioma)
Angiomyolipomas are benign tumors that contain atypical blood vessels and smooth
muscle in varying proportions [65]. The most common site for angiomyolipoma is
the kidney, where it presents as an intrarenal mass. Occasionally, however, it can
grow exophytically in the retroperitoneum, reach large dimensions and, due to its
high fat content, simulate the diagnosis of liposarcoma [66, 67]. Based on the fat
content, they are divided into “fat-rich” (classic type) and “fat-poor,” both benign,
without metastatic potential. A third rare type is the epithelioid form, which has
malignant potential and is part of the family of perivascular epithelial cell neo-
plasms (PEComas) [68—70].

Isolated sporadic angiomyolipomas represent 80% of the cases, the others being
associated with the tuberous sclerosis complex (Bourneville-Pringle disease), a rare
autosomal dominant genetic condition. The changes affect cell proliferation and
differentiation, resulting in hamartomatous lesions in many organs, including the
kidneys, with renal angiomyolipoma being the most common association (50-80%).
Although rare and benign, large lesions and the association with tuberous sclerosis
increase the risk of complications, including intralesional bleeding, which can be
one of the initial manifestations. Sporadic angiomyolipoma occurs mainly in women
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Fig.7.17 Large angiomyolipoma simulating a liposarcoma in a young patient with tuberous scle-
rosis complex. (Courtesy of Ademar Lopes, oncologic surgery)

in the fourth and fifth decades of life. Angiomyolipoma associated with tuberous
sclerosis is typically a larger, multifocal, or bilateral tumor, more frequent in
younger patients (Fig. 7.17) [71, 72].

Lymphangioleiomyomatosis (lymphangiomyomatosis; LAM) is a rare disease of
unknown etiology, observed only in women, usually in the reproductive period,
often associated with pulmonary involvement. Two forms of lymphangioleiomyo-
matosis are described: sporadic (S-LAM) and associated with the tuberous sclerosis
complex (TSC-LAM). Both forms are related to mutations in the TSC1 or TSC2
genes, which results in overactivation of the mTOR pathway. Postmenopausal
occurrence is very rare [73].

Extrapulmonary involvement in the form of angiomyolipomas and retroperito-
neal adenopathy can occur in up to 75% of cases. The evolution tends to be slow,
progressive, and hormone-dependent, characterized by the formation of diffuse
thin-walled cysts in the lungs and angiomyolipomas in the kidneys [74, 75].

The lymphangioleiomyomas (lymphangiomyoma) of the retroperitoneum and
pelvis are benign lymph-filled tumors that occur in 16-38% of patients with LAM
They can be asymptomatic or generate nausea, bloating, abdominal pain, edema of
the lower extremities, or urinary symptoms due to displacement of the bladder, in
addition to chyluria due to lymphangioleiomyomatous connections with the renal
collecting system. The worsening of symptoms throughout the day is explained by
the variation in size due to gravity, food intake, and exercise [76]. Retroperitoneal
and pelvic lymphadenopathy are more common than mediastinal lymphadenopathy,
consistent with its origin in the lower abdomen or pelvis. Several reports of lymphan-
gioleiomyomatosis describe lesions in the uterus and ovaries, in addition to uterine
leiomyomas (fibroids). Sometimes, intravenous progression through the gonadal
veins can reach the inferior vena cava with upward migration to the cardiac atrium
(Fig. 7.18) [77, 78].

The retroperitoneal location and the possibility of associated lymphadenomegaly
add angiomyolipomas and lymphangioleiomyoma in the list of differential diagno-
ses of retroperitoneal tumors with the possibility of vascular involvement.

Lipomas

Lipomas are benign proliferations of mature adipose cells. They are classified
according to morphology into: fibrolipoma, conventional lipoma, angiolipoma,
spindle cell lipoma, and myelolipoma. The occurrence in the retroperitoneal space
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Fig. 7.18 A 31-year-old female patient with a history of previous hysterectomy for large uterine
leiomyoma. After hysterectomy, an atrial cardiac mass was found. The echocardiogram revealed a
4 cm mobile and heterogeneous mass partially filling the lumen of the inferior vena cava, project-
ing into the right atrium. MRI images demonstrate the extent of the lesion through the right gonadal
vein and progression within the inferior vena cava to the right atrium. (a, b) Operative field show-
ing dissection and repair of the inferior vena cava, the right and left renal veins and the right
gonadal vein filled with tumor (upper portion of photo b). (¢) View of the inferior vena cava (supra-
hepatic portion) and pericardium, exposed before completing the sternotomy. (d) Ultrasonographic
record of the atrial thrombus. (e) Sternotomy and opening of the right atrium with the patient in
extracorporeal circulation. (f) Operative specimen showing the gonadal vein with tumor thrombus
and the thrombus in the shape of the inferior vena cava with the intra-atrial portion. (g) Suture of
the inferior vena cava and final aspect of the operation. The patient is asymptomatic with 2 years
of follow-up, with no evidence of disease. (Courtesy of Frederico José Teixeira Junior, oncologic
surgery; Nelson de Luccia, vascular surgery; and Fdbio Gaiotto, cardiac surgery)



244 F. de Oliveira Ferreira

is rare. Among primary retroperitoneal lesions, they represent only 0.2% of neo-
plasms. Retroperitoneal lipoma can appear in different tissues: adipose, conjunc-
tive, muscular, lymphatic, or nervous. It can also originate from the mesentery,
Gerota’s fascia, or the urogenital tract [79].

The clinical presentation is variable. They can be asymptomatic, found during
routine imaging exams, or course with an increase in volume and generate symp-
toms resulting from the compression of adjacent organs and structures. Generally,
additional tests are not necessary beyond computed tomography; however, due to its
rarity occupying the retroperitoneal space, uncertainty leads to further investigation
to exclude other diagnostics and MRI can help. The definitive diagnosis between a
lipoma and a well-differentiated liposarcoma depends on pathological examination
[80]. Fluorescent in situ hybridization (FISH) for amplification of MDM?2 has been
considered a useful test for definitive distinction between a lipoma and a well-
differentiated liposarcoma, with the gene being amplified in the liposarcoma.
Surgery is the therapeutic modality of choice. It is important to mention, however,
that even in the conviction of a benign lesion, an effort must be made to achieve a
complete resection, without fragmentation of the lesion. Due to its benign charac-
teristics, vascular involvement is not expected (Fig. 7.19).

7.3.3.2 Malignant Tumors

Retroperitoneal Soft Tissue Sarcomas

Retroperitoneal sarcomas represent 10-15% of total soft tissue sarcomas and consti-
tute an important diagnosis among primary malignant neoplasms of the retroperito-
neal space [81]. Due to the absence of specific symptoms in the early stages, the
diagnosis is usually postponed until growth leads to compression, displacement, and/
or invasion of adjacent organs and structures, including large vessels. One third of
patients will experience some neurological symptom secondary to the effect of com-
pression or stretching of lumbar or pelvic nerve plexuses. Gastrointestinal symptoms
and nonneoplastic ascites secondary to extrinsic compression and/or invasion of vas-
cular structures can occur, respectively, in 10% and 15% of cases [5, 82].

In adults, the most common histological types of retroperitoneal sarcomas are
liposarcomas and leiomyosarcomas, followed by nonclassifiable undifferentiated
sarcomas, including pleomorphic sarcomas. Other less common histologies are
malignant tumor of the peripheral nerve sheath, synovial sarcoma, solitary fibrous
tumor, and small round cell desmoplastic tumor [83]. In children, the most common
histological types are extra-skeletal Ewing tumor/primitive neuroectodermal tumor
(PNET), alveolar rhabdomyosarcoma, and fibrosarcoma [84].

Among liposarcomas, the most common subtypes are well-differentiated and
dedifferentiated sarcomas. Well-differentiated liposarcomas have no metastatic
potential, but local recurrences are relatively common. Dedifferentiated liposarco-
mas are defined by the presence of regions of nonlipogenic sarcomatous tissue
within a well-differentiated tumor, sometimes difficult to distinguish from undif-
ferentiated pleomorphic sarcomas [85]. They are high-grade tumors, with high
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Fig.7.19 A 53-year-old female patient complaining of bulging in the right iliac fossa. MRI shows
a homogeneous lipomatous lesion in the left pelvic topography projecting to the left thigh.
Definitive pathological diagnosis of lipoma

metastatic potential and risk of death. The other subtypes (myxoid and round cells)
are less common in the retroperitoneum [86, 87]. Liposarcomas can reach large
volumes and constitute a real surgical challenge (Fig. 7.20).

When the hypothesis is a leiomyosarcoma, special attention should be paid to the
possibility of primary origin in retroperitoneum vessels, including the origin in the
inferior vena cava and its tributaries (Figs. 7.21 and 7.22). In this case, the risk of
lung metastases is high and 10% of patients present with distant metastases at diag-
nosis [88]. Leiomyosarcomas can also originate from the wall of the gastrointestinal
tract and uterus, a situation in which they are considered visceral sarcomas rather
than retroperitoneal tumors and are at increased risk of peritoneal and hepatic spread.

Once the diagnosis of retroperitoneal sarcoma is confirmed, surgical resection is
the only potentially curative approach. The most important prognostic factor is a
complete resection at the initial presentation. Upon complete resection, the degree
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Fig. 7.20 Case 1 — A 75-year-old female patient. CT shows an extensive well-defined lesion pre-
dominantly containing fat, suggestive of well-differentiated liposarcoma, molding itself in the ret-
roperitoneal space through the displacement of adjacent organs and involving the right kidney. The
patient was operated on and the diagnosis was confirmed. Case 2 — A 37-year-old male patient,
complaining of an increase in abdominal volume for a year and a half, associated with weight loss
and asthenia. The biopsy was performed in an external service, resulting in a high-grade liposar-
coma. Due to the low performance status, the patient was admitted for clinical compensation and
nutritional support and prepared for the operation. Note a large volume heterogeneous lesion on
CT scans, occupying the entire length of the abdominal and pelvic cavity. (a) Patient in the operat-
ing room (note the large abdominal volume, the dilation of the superficial veins at the abdominal
wall, and the edema of the lower limbs, compatible with compression of the vena cava). (b)
Operative bed showing en bloc resection, including the right kidney and the right and transverse
proximal colon. (¢) Operative specimen weighing 27 kg (note the need for associated resection of
the abdominal wall in the area of tumor invasion). The patient had excellent postoperative recovery
and is at 1 year of follow-up, with no evidence of disease

of histological malignancy is the second factor to be considered, with a worse prog-
nosis for high-grade tumors. Depending on the size and location, a resection with
microscopically negative margins (RO) is not always feasible. For this reason, com-
plete macroscopic resections with compromised microscopic margins (R1) are
common, although not desirable. This characteristic justifies the high rates of
locoregional recurrence observed in different series [89, 90].



7 Retroperitoneal Tumors 247

Fig. 7.21 A 59-year-old female patient noticed an abdominal mass on self-examination. MRI
showed a retroperitoneal mass with lobulated contours, with heterogeneous sign, exuberant vascu-
larization, and areas of necrosis, in contact or originating in the inferior vena cava, with involve-
ment of the right ureter and hydronephrosis. Note that the vena cava is not seen from the confluence
of the common iliac veins up to the level of L3-L4. The patient underwent an image-guided biopsy
and the pathological examination revealed a high-grade leiomyosarcoma. Neoadjuvant radiother-
apy was performed, followed by surgery. During the operation, the presence of liver metastases
was detected, which led to the interruption of the procedure (shown in the last photo). Two years
after the date of the surgery, the patient is undergoing systemic treatment with stable disease

Fig. 7.22 A 63-year-old female patient previously treated for lung cancer. In follow-up exams, a
solid nodule was noted in the anterior portion of the left psoas muscle with increased metabolism
on PET-CT. The patient underwent an image-guided biopsy that revealed the diagnosis of high-
grade leiomyosarcoma. During the operation, it was possible to conclude that it was a primary
leiomyosarcoma of the left gonadal vein
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Ideally, patients with retroperitoneal sarcomas should be treated in centers with
experience [91]. The lack of prospective randomized clinical trials regarding the use
of neoadjuvant and adjuvant treatments leads to a wide variation in treatment proto-
cols. Despite the lack of evidence, considering that large size, depth, and high-grade
tumors have higher metastatic potential, some reference centers advocate a possible
benefit of systemic chemotherapy, particularly in chemosensitive histologies.
Likewise, since obtaining wide three-dimensional margins is not routine, the use of
perioperative radiotherapy is also discussed in order to reduce the rates of local
recurrence. In this sense, it is possible to point out some advantages of preoperative
radiotherapy in relation to the postoperative one: smaller radiation field, lower dose
rate, and greater safety by avoiding the irradiation of uncommitted structures, which
will occupy the tumor bed after resection, making postoperative planning difficult
and increasing the risk of actinic complications. In practice, despite these premises,
there is great disagreement as to the best approach for the treatment of patients with
retroperitoneal sarcomas. The therapeutic decision is influenced by factors such as
histological type, degree of malignancy, tumor size, and tumor location in the retro-
peritoneal space.

Among low-grade sarcomas, the most common are the well-differentiated lipo-
sarcomas. In most cases, well-differentiated retroperitoneal liposarcomas are ame-
nable to complete resection and the treatment begins with the operation. In larger
tumors, however, where complete resection is expected to be difficult, the use of
preoperative radiotherapy should be discussed on a case-by-case basis, although
there is little enthusiasm for the use of radiation in low-grade retroperitoneal tumors.
In general, adjuvant chemotherapy and radiotherapy are not indicated for low-grade
sarcomas that are totally resected. When the histology is considered chemosensitive
(synovial, myxoid liposarcomas, intermediate, and high-grade round cell liposar-
coma), the use of neoadjuvant chemotherapy with or without radiotherapy should
be discussed. Among sarcomas of intermediate or high grade with histology not
sensitive to chemotherapy, the use of preoperative radiotherapy followed by surgery
or exclusive surgery is the most common strategy. The use of intraoperative radio-
therapy is an interesting option to be offered in some cases, either as an exclusive
modality or as part of the strategy to minimize the necessary pre- or postoperative
doses, reducing the risk of side effects (Fig. 7.23). For primary leiomyosarcomas of
the inferior vena cava and dedifferentiated liposarcomas, due to the high metastatic
potential, neoadjuvant chemotherapy with or without preoperative RT should be
discussed.

The role of neoadjuvant radiotherapy in retroperitoneal sarcomas is being evalu-
ated in a prospective randomized trial [92]. In this study, patients were randomized
to receive preoperative radiation therapy (50.4 Gy), followed by surgery or exclu-
sive surgery. In an exploratory analysis, preoperative radiotherapy benefited exclu-
sively the subgroup of liposarcomas (71.6% vs. 60.4%; HR = 0.64, 95% CI
0.40-1.01, p = 0.049).

Some factors are pointed out to justify the nonresectability and/or contraindica-
tion for surgical approach: extensive vascular involvement, peritoneal implants,
nonresectable distant metastases, and involvement of the mesentery root or spinal
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Fig. 7.23 A 60-year-old female patient complaining of pain and edema of the left lower limb for
6 months. (a, b) MRI shows an expansive (20 cm x 16 cm) heterogeneous lesion in the lower left
retroperitoneal region, insinuating itself through the femoral canal, medially displacing the iliac
vessels, the gonadal vein, and the ureter, with a necrotic and hematic component and peripheral
nodular foci. Observe the contact of the lesion with the iliac and femoral vessels, without signs of
invasion or irregularities, in addition to wide contact with the left iliac muscle and extension below
the inguinal ligament, following the ileo-psoas tendon in the plane of the myotendinous transition.
An image-guided biopsy was performed which revealed the diagnosis of pleomorphic sarcoma
(high grade). (c) Neoadjuvant radiotherapy planning. (d) Patient in the operating room with plan-
ning to perform Karakousis incision. (e) View of the operative field with the lesion occupying the
retroperitoneal space in the lower left quadrant. (f) Operative bed after complete marginal resec-
tion with wide dissection of the iliac vessels and left ureter. (g) Positioning the applicator to per-
form a complementary dose of intraoperative radiotherapy. (h) Rotation of an omentum flap
interposed between the iliac vessels and the ureter to protect the retroperitoneal space. (i) Surgical
specimen with a high rate of necrosis. After postoperative recovery, the patient received adjuvant
chemotherapy and is at 3 years of follow-up, with no signs of disease

cord. In our view, vascular involvement, in most cases, does not represent a contra-
indication to surgery or even to achieve a radical operation and will be discussed
later. When complete resection is not possible, partial resections are contraindicated
and will be performed exceptionally for palliation and relief of symptoms.

Solitary Fibrous Tumor

Solitary fibrous tumor comprises a histological spectrum of fibroblastic mesenchy-
mal neoplasms that are rarely metastatic. They can occur at any location and age,
with no preference for gender, and are most common between the fifth and seventh
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Fig. 7.24 Example of solitary fibrous retroperitoneal tumor diagnosed in a 75-year-old male
patient. The definitive diagnosis only occurred after histological analysis of the specimen. Note the
relationship of the lesion to the aorta and vessels of the right renal pedicle

decades, in the pleura, peritoneum, and meninges. About 30% of solitary fibrous
tumors appear in the peritoneal cavity, retroperitoneal soft tissues, and pelvis, the
retroperitoneum being the most common intra-abdominal site (Fig. 7.24). Large
tumors can involve multiple organs that can make differential diagnosis difficult [93].

The characterization of malignancy based on histological aspects (mitotic activ-
ity, necrosis, hemorrhage, size, cellularity, nuclear pleomorphism, and stromal or
vascular invasion) is controversial, as these criteria have a low correlation with clin-
ical outcome [94, 95]. The anaplastic variant represents a clearly malignant tumor,
with aggressive behavior and rapid progression, but occurs in less than 1% of cases
[96]. The lipomatous variant is even more rare. Most are benign, although they are
included among malignant variants due to the possibility of an immature lipoblastic
component. A focal myxoid change is common, probably resulting from increased
mucin production by connective neoplastic cells tissue [97]. The solitary fibrous
tumor has a broad spectrum of biological behavior. Most are indolent and have a
low risk of local recurrence or metastasis. Late recurrences can occur, even for
tumors initially classified as “benign.” Among tumors classified as malignant,
10—40% will have liver metastases after 5 years, which highlights the need for con-
tinued long-term follow-up, especially for individuals of high risk (>4 mitoses for
10 high magnification fields, presence of necrosis or hemorrhage, large size, high
cellularity, nuclear pleomorphism, and stromal or vascular invasion) [98, 99].

The most common symptom is a palpable abdominal mass, followed by pain and
weight loss. Small tumors are typically asymptomatic, and symptoms begin when
the lesion reaches larger sizes (>20 cm). The presentation can rarely be secondary
to hypoglycemia as a manifestation of para-neoplastic syndrome. Refractory hypo-
glycemia (Doege-Potter syndrome) occurs in less than 5% of cases and is seen
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mainly in large peritoneal and pleural tumors, caused by the secretion of insulin-like
growth factor 2 (IGF-2). The IGF-2 gene is among the target genes of EGR, possi-
bly deregulated by the chimeric transcription factor NAB2-STAT6, a molecular
characteristic of solitary fibrous tumor [100].

Solitary fibrous tumors are characterized by a recurrent inversion of the long arm
of chromosome 12 (12q13). This inversion results in the fusion of two genes, NAB2
(NGFI-A binding protein 2) and STAT6 (signal transducer and transcription activa-
tor factor 6). The fusion creates a chimeric transcription factor NAB2-STATG6 that is
constitutively located in the nucleus, being a distinct molecular characteristic of
solitary fibrous tumor, present in up to 100% of cases, not detected in other tumors
[101, 102].

For localized disease, complete surgical resection with negative margins (RO) is
the standard treatment. There is not enough evidence to justify the use of neoadju-
vant or adjuvant therapy in a systematic way, although the use of adjuvant radio-
therapy for tumors considered to be at high risk is discussed [103]. After incomplete
resections or resections with compromised microscopic margins, the use of radio-
therapy should be discussed individually. Given the rarity of these tumors, the role
of adjuvant chemotherapy is unknown.

For unresectable or metastatic disease, there is no established standard of treat-
ment. The use of oral antiangiogenic tyrosine kinase inhibitors associated with
temozolomide provides therapeutic benefits similar to traditional chemotherapy
with less toxicity and has been considered a therapeutic option [104]. The use of
target drugs with agents directed to vascular endothelial growth factor (VEGF) and
other tyrosine kinase signaling pathways are being evaluated for the treatment of
advanced disease (sunitinib, sorafenib, axitinib) [105-107].

Although rare, the solitary fibrous tumor must be part of the list of differential
diagnoses of retroperitoneal tumors. In the image, the finding of a solid, circum-
scribed, richly vascularized tumor nourished by prominent vessels should resemble
the hypothesis of a solitary fibrous tumor. When there is a risk of intraoperative
bleeding, preoperative arterial embolization should be considered (Fig. 7.25).

Ewing’s Sarcoma
Ewing’s sarcoma is a rare malignancy in adults. In children, it usually presents as a
primary bone tumor. Occasionally, they appear in the soft tissues (extra-osseous
Ewing’s sarcoma). Tumors of the Ewing family include the primitive peripheral
neuroectodermal tumor (PNET). As these tumors share histological, immunohisto-
chemical, and unique chromosomal translocations, they are considered to be of
common origin [108]. The involvement of the extra-osseous site is reported in up to
11%, including the retroperitoneum, the adrenal glands, and the soft parts of the
extremities [109]. Despite the rarity, they should be remembered in the differential
diagnosis of retroperitoneum tumors, particularly in young people (Fig. 7.26).
Both extra-osseous Ewing tumors and PNET respond to the same chemotherapy
regimens as osseous Ewing’s sarcoma and are treated in the same way [110].
Ewing’s sarcomas of the retroperitoneal space should be discussed in a multidisci-
plinary setting once treatment may involve chemotherapy, radiation, and surgery.
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Fig. 7.25 A 71-year-old male patient with retroperitoneal mass found during routine ultrasound.
On physical examination, the patient had a palpable mass in the right iliac fossa, with a noticeable
thrill and audible murmur. (a) CT shows an expansive process with intense post-contrast enhance-
ment in the arterial, portal, and venous phases, with lobulated contour and foci of hypodense
images suggestive of a fibrous component. (b) Arteriography showing that the lesion is nourished
by two dominant arteries, branches of the right internal and external iliac arteries. Due to the rich
vascularization, biopsy was contraindicated, and preoperative embolization was programmed. (c)
Selective microcatheterization of the arterial branches responsible for the vascularization of the
lesion, followed by embolization with PVA microparticles until vascular stasis. The control arteri-
ography showed adequate devascularization of the lesion. (d) View of the lesion occupying the
retroperitoneal space in the right iliac fossa. (e) View of the operative field with exposure of the
right ureter and iliac vessels. There was no bleeding because the arterial branches were properly
occluded by preoperative embolization, performed hours before the operation; (f) Surgical speci-
men: definitive diagnosis of solitary fibrous tumor. (Preoperative embolization: Francisco
Carnevale, interventional radiologist)

Malignant Paraganglioma
Since it is not possible to define the malignancy based on histological findings, the
determination of malignancy in paragangliomas is not straightforward. Nuclear
pleomorphism, necrosis, rate of mitosis, and local invasion, characteristics com-
monly seen in malignant tumors, can also be seen in benign paragangliomas. About
25% of paragangliomas are malignant, defined by the development of metastases.
The highest rates of malignancy are observed in paragangliomas associated with
mutations inherited in the 3-subunit of the succinate dehydrogenase gene (SDHB),
which are usually abdominally located and secretory. In multiple endocrine neopla-
sia syndrome type 2 (MEN2), 3-5% of paragangliomas are malignant [57].
Several scoring systems have been proposed to calculate the risk of malignancy
for pheochromocytomas considering invasion, histological growth patterns, cyto-
logical characteristics, and mitotic activity. One of the most used is the
“Pheochromocytoma of the adrenal gland scoring scale (PASS)” and can also be
applied to paragangliomas. A PASS score <4 or >6 suggests benign and malignant
lesions, respectively, while a value between 4 and 6 suggests an intermediate risk
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Fig. 7.26 A young male patient with a large retroperitoneal mass, previously submitted to image-
guided biopsy resulting in a tumor of the Ewing/PNET family. The patient received systemic
chemotherapy according to the specific protocol, with partial response. (a) CT shows the appear-
ance of the mass after chemotherapy, displacing the bladder, the small intestine, and the colon and
compressing the rectum. Note the extensive area of necrosis and the involvement of retroperitoneal
lymph nodes. (b) Operative field after bilateral Karakousis incision: repair of the spermatic cord,
the inferior vena cava, and the right ureter — observe the displacement of the adjacent organs. (c)
Operative specimen: observe the groove determined by the impression of the vessels in the lesion.
(d, e) Operative field after tumor complete resection with vascular preservation — observe the wide
retroperitoneal and pelvic dissection and the return of the organs to the usual position

[111, 112] (Fig. 7.27). The biochemical phenotype also does not allow the differen-
tiation between benign and malignant paragangliomas; however, the presence of
large noradrenaline-producing paragangliomas and increased levels of plasma
dopamine or its metabolite suggest malignancy. Malignancy is also more often
associated with very high plasma levels of chromogranin A [52].

The diagnostic approach of paraganglioma requires evidence of excessive cate-
cholamine release and anatomical documentation of a tumor. The increase in plasma
metanephrine fractions has high sensitivity (97%) and specificity (93%) for diagno-
sis. On the other hand, the measurement of catecholamine fractions (epinephrine
and dopamine) is less sensitive, although clearly high values (>2 times the upper
limit of the normal range) are also diagnostic. Mild elevations in the levels of meta-
nephrine and catecholamine fractions in plasma and urine may be secondary to the
use of drugs leading to false positive results (tricyclic antidepressants, antipsychotic
agents, levodopa, and serotonin and norepinephrine reuptake inhibitors). Thus,
when investigating catecholamine-secreting tumors, tricyclic antidepressants and
other psychoactive agents should be reduced and discontinued at least 2 weeks
before any hormonal assessment [52].

Combined a- and p-adrenergic block should be proposed for patients with secre-
tory paragangliomas that are candidates for surgery. Treatment must begin at least
7 days before the operation, in order to control blood pressure and prevent intraop-
erative hypertensive crises. Adrenergic blockade can be performed with a
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Fig. 7.27 A 21-year-old female patient with abdominal mass found during obstetric ultrasound.
Increased plasma catecholamines were found. After pregnancy, she was prepared for surgery with
adrenergic block. The definitive diagnosis was paraganglioma. PASS calculation: Wide nests or
diffuse architecture (in more than 10% of the tumor): 0 out of (2); central or confluent tumor necro-
sis: 2 out of (2); high cellularity: 0 out of (2); cell monotony: 0 of (2); spindle cell component: 0 of
(2); mitosis figures >3/10 CGA: 0 of (2) (identified 01 mitosis in 10 HPF); atypical mitosis figures:
0 of (2); extension in adipose tissue: 0 of (2); vascular invasion: 1 of (1); capsular invasion: 1 of
(1); accentuated nuclear pleomorphism: 0 of (1); nuclear hyperchromasia: 0 of (1) — total score:
04 = intermediate risk for malignancy. (Courtesy of Tibério Moura de Andrade Lima, surgical
oncology)

nonselective or selective a-adrenergic receptor antagonist, accompanied by a
sodium-rich diet and generous fluid intake. The p-adrenergic antagonist should be
administered to control tachycardia after a-adrenergic block has been effective in
normalizing blood pressure. Only with -adrenergic block, severe hypertension or
cardiopulmonary decompensation can occur as a result of unopposed adrenergic
stimulation. However, care should be taken with the risk of sustained postoperative
hypotension as a consequence of preoperative a-adrenergic block [52].

Although a laparoscopic approach may be recommended for benign paragangli-
omas, malignant tumors are usually large and/or located in areas that are difficult to
manage laparoscopically. In cases of proven or suspected malignancy, open surgery
is recommended, preserving the principles of oncological surgery to avoid capsule
rupture and minimize the risk of local recurrence [113, 114].

Radionuclide treatment should be considered in patients with nonresectable met-
astatic disease. Likewise, external radiotherapy can also be considered in the treat-
ment of inoperable paragangliomas and for pain control of bone metastases. In
recurrent or metastatic disease, “debulking” palliative surgery, ablation, and radio-
therapy procedures represent alternatives to decrease tumor burden and catechol-
amine secretion [52]. Patients with secretory retroperitoneal paragangliomas require
special attention and should be treated at referral centers.
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Extragonadal Germinal Tumor

Germ cell tumors are classified as extragonadal if there is no evidence of a primary
tumor in the testicles or ovaries. They are classified as seminomatous (dysgermino-
mas, in women), nonseminomatous (non-dysgerminomas, in women), mature tera-
tomas, and immature teratomas. Nonseminomatous tumors include yolk sac tumors,
choriocarcinomas, embryonic carcinomas, teratomas, and mixed tumors. They usu-
ally appear in midline locations, most commonly in the anterior mediastinum and
retroperitoneum.

The differential diagnosis is made mainly with retroperitoneal metastasis of a
primary testicular germ cell tumor and other poorly differentiated histologies. As
testicular palpation is not sufficient to exclude a primary testicular tumor, testicular
ultrasound should be performed in all patients [115]. The distinction between true
extragonadal germ cell tumors and retroperitoneal metastasis from primary
regressed testicular tumors is difficult [116, 117]. Extragonadal nonseminomatous
tumors are associated with elevations in serum AFP and/or HCG-8 in 85% of cases.
The frequency of abnormalities in tumor markers is different between mediastinal
and retroperitoneal tumors. Mediastinal nonseminomatous tumors are more likely
to result in pronounced elevations of serum AFP and less likely to result in eleva-
tions of HCG- compared to gonadal and retroperitoneal tumors [118].

Extragonadal germ cells tumors usually present as bulky masses in the retroperi-
toneal space. Clinical behavior, prognosis, and treatment are similar to those of
metastatic testicular germ cell tumors. Generally, systemic chemotherapy with
cisplatin-based regimens is the initial approach. Thus, surgery is not the first step,
being reserved for the rescue of residual masses [119].

Mature cystic teratomas are extremely rare and usually appear as a well-
circumscribed complex cystic mass that contains a variable amount of fluid, fat or
sebum, and calcification. Although most teratomas are benign, a variety of malig-
nant components may be present or develop from clonal transformation, but in the
retroperitoneum, they rarely undergo malignant transformation.

Most malignant retroperitoneal germ cell tumors are metastases from primary
gonadal tumors, seen in 30% of patients of gonadal GCTs [120]. As mentioned
earlier, careful examination of the testicles is essential in all patients with retroperi-
toneal masses. Occasionally, the primary testicular tumor is not visible or small
intratesticular scars are found in patients with retroperitoneal GCT. These scars
represent regressed GCTs, a phenomenon known as “burnout” [121]. Retroperitoneal
GCTs are usually large in presentation. Symptoms and signs include a palpable
mass with or without pain, weight loss, constipation, back and hip pain, dyspnea,
leg swelling, fever, varicocele, and urinary retention. Involvement, displacement,
and compression of the abdominal vessels are common (Fig. 7.28).

Retroperitoneal teratomas represent 1-11% of primary retroperitoneal tumors.
The incidence is bimodal, with peaks in the first 6 months of life and early adult-
hood, usually identified after reaching large sizes. The chance of malignancy is
around 25%. Surgical resection remains the basis of therapy and is necessary for a
definitive diagnosis. As the preoperative diagnosis is based on needle biopsy, it is
possible that complete resection reveals the presence of germ cell tumor elements
and the patient will be a candidate for adjuvant chemotherapy [122].
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Fig. 7.28 A 31-year-old male patient who sought medical attention complaining of low back pain
on the right. The images showed a large retroperitoneal mass, predominantly solid with areas of
necrosis and involvement of the right common, the common iliac artery and the right renal pedicle.
The inferior vena cava also seems to be involved. The patient did not report testicular changes,
however, as part of the investigation; AFP and HCG-8 were collected and proved to be increased.
The testicular ultrasound performed in the sequence revealed a 6 mm lesion in the right testicle. The
patient underwent radical orchiectomy, and the pathological examination confirmed the presence of
a small area of embryonic carcinoma. The patient was treated according to a systemic chemotherapy
protocol, with normalization of the markers, but with persistence of a large residual retroperitoneal
mass. He is currently scheduled for surgery with the possibility of associated vascular resection

Large retroperitoneal masses and recurrences are associated with a greater
chance of involvement of large vessels. Upon surgical indication, the possibility of
vascular resections should be provided. Depending on previous chemotherapy regi-
mens, there is a possibility of impaired renal function. During surgery, there may be
a need for transient clamping of the renal vessels or nephrectomy, contributing to
the risk of postoperative renal failure. In this condition, the possibility of renal
revascularization or renal auto-transplantation should be considered.

7.3.3.3 Fibromatoses and Fibroses

Desmoid Fibromatosis

Desmoid fibromatosis (DF), also known as “desmoid tumor,” “aggressive fibroma-
tosis,” or “deep musculoaponeurotic fibromatosis,” is a disease characterized by
locally aggressive behavior. It can develop anywhere, being more common on the

99 <
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trunk, extremities, abdominal wall, and intra-abdominal region (small bowel and
mesentery). In patients with Familial Adenomatous Polyposis (FAP), they are more
common in the intra-abdominal region. Most of the time, DF appears as a painless
mass with slow growth. In progression, intra-abdominal masses can cause intestinal
obstruction, ischemia, and perforation [123].

The conclusive diagnosis is established by pathological examination. Nuclear
positivity for beta-catenin in immunohistochemistry suggests the diagnosis of DF,
although the lack of expression does not exclude the diagnosis. Other entities
(superficial fibromatosis, low-grade myofibroblastic sarcomas, solitary fibrous
tumors) may also show nuclear positivity for beta-catenin [124]. The diagnosis can
be improved through Next-Generation Sequence with detection of mutations in the
CTNNBI gene. Changes that result in the activation of the Wnt pathway may be
present and also help in the diagnosis [125].

Most of the time, DFs have slowed an indolent growth. Periods of growth arrest
and even spontaneous regression can occur [126—128]. Intra-abdominal desmoids
acquire singular importance in FAP patients and can be the cause of death in up to
11%, once the possibility of complete resection is low due to diffuse infiltration of
the mesentery or due to multiplicity [129]. Resection can lead to severe morbidity,
resulting in extensive enterectomy, intestinal ischemia, risk of obstruction, and
intestinal fistulas [130]. In addition, recurrence rates are high and the recurrent dis-
ease tends to be more aggressive compared to the initial one [131]. For these rea-
sons, conservative treatment strategies have been advocated rather than a surgical
approach, at least in the early stages of treatment [132].

The most current strategy for treating DF is multimodal. Some options are
watchful-waiting, systemic therapy with noncytotoxic drugs (nonhormonal anti-
inflammatory + tamoxifen), radiotherapy, target drugs (imatinib), and cytotoxic
chemotherapy. For patients with large resectable intra-abdominal DF, surgery
should be considered, although the chance of insufficient margins and incomplete
resection is high, particularly if there is involvement of the mesentery, vessels, or
vital organs (Fig. 7.29) [133].

Mesentery desmoid fibromatosis is part of the list of differential diagnoses of
retroperitoneal masses and should be remembered. The diagnosis must be con-
firmed ideally by image-guided biopsy.

Retroperitoneal Fibrosis
Retroperitoneal fibrosis, also known as “Ormond’s disease,” “fibrous periureteritis,”
“plasma periureteritis,” “chronic periureteritis,” “sclerosing retroperitoneal granu-
loma,” and “fibrous retroperitonitis,” encompasses a series of diseases characterized
by the presence of fibrous-inflammatory tissue that usually surrounds the abdominal
aorta and the iliac arteries, extending into the retroperitoneum, involving neighbor-
ing structures and enveloping the ureters. In general, it is an idiopathic manifesta-
tion; however, it can be related to the use of drugs, malignant neoplasms, infections,
and previous surgeries [134].

The pathological findings of idiopathic and secondary retroperitoneal fibrosis
forms are indistinguishable. Idiopathic disease seems to be related to a local inflam-
matory reaction to antigens in abdominal aortic arteriosclerosis plaques; however,
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Fig.7.29 A 27-year-old male patient with familial adenomatous polyposis associated with a mes-
entery desmoid tumor (Gardner’s syndrome). History of previous surgeries for resection of the
desmoid tumor without success and failure of drug treatments. He presented with disease progres-
sion and intestinal perforation generating an abdominal sepsis. CT images show the presence of a
large mass involving the root of the superior mesenteric artery and encompassing practically the
entire small bowel. Presence of air in the bile ducts can be observed. In these moments, the patient
was in the ICU, intubated, with vasoactive drugs. After discussion with family members and the
ethics committee, a laparotomy was proposed, knowing the possibility of total enterectomy and the
need for permanent parenteral nutrition. The diagram in the figure represents the surgery per-
formed, with total enterectomy associated with total colectomy and closure of the duodenum dis-
tally to the duodenal papilla. The intraperitoneal rectum was closed. In order to create a drainage
pathway for bile, saliva, and gastric juice and to allow the intake of fluids orally for patient com-
fort, we chose to split the stomach by creating a tube of the great gastric curvature and perform a
gastrostomy. The patient evolved well, with discharge on the 30th postoperative day. He received
home parenteral nutrition for 1 year until he underwent a multivisceral transplant at a specialized
service in Indiana, United States. The patient has 10 years of follow-up after transplantation, is fed
by mouth, has no stoma, and has a good quality of life. The case illustrates the difficulty in manag-
ing desmoid fibromatosis of the mesentery and, at the same time, the evolution of surgery in the
area of transplants, which makes it possible to offer survival and quality of life in extreme situations

constitutional symptoms, high levels of acute phase proteins, the association with
other autoimmune conditions, and manifestation in other organs suggest that retro-
peritoneal fibrosis is a manifestation of systemic autoimmune and/or inflammatory
disease. For this reason, clinical treatments are generally recommended as the use
of steroids, immunosuppressive agents, and tamoxifen. The patient generally
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appears in good clinical condition; however, there is a risk of renal failure secondary
to ureteral involvement [134].

The idiopathic form is an immune-mediated disease that can be isolated, associ-
ated with autoimmune diseases or related to immunoglobulin G4 disease. Although
there are no standardized classification criteria, idiopathic retroperitoneal fibrosis is
part of the spectrum of chronic peri aortitis, which includes inflammatory aneu-
rysms of the abdominal aorta and retroperitoneal fibrosis. In one third of the cases,
the perivascular tissue is not limited to the abdominal aorta and the iliac arteries, but
also involves the thoracic aorta and the origin of the epi-aortic arteries (diffuse peri
aortitis) [135, 136].

Although retroperitoneal fibrosis may belong to the spectrum of IgG4-related
disease, there appears to be no major difference between IgG4-related and unrelated
retroperitoneal fibrosis, except for a higher frequency of extra-retroperitoneal
lesions in the IgG4-related disease subset [137]. The inflammatory infiltrate is rep-
resented by B and T lymphocytes, macrophages, and plasma cells and can be dif-
fused or arranged in pseudo-nodular perivascular aggregates.

The clinical features of idiopathic or secondary retroperitoneal fibrosis are non-
specific and the diagnosis is generally not considered until there is significant
involvement of retroperitoneal organs, most often the kidneys. The most common
symptom is lower back and abdominal pain. Malaise, anorexia, weight loss, fever,
nausea, and vomiting can be reported, as well as testicular pain, varicocele, and
hydrocele secondary to compression of retroperitoneal vessels [138, 139]. There
may be complaints of lameness related to arterial involvement of the lower extremi-
ties or symptoms of mesenteric ischemia due to compression of the mesenteric
arteries. When the thoracic aorta and/or epi-aortic arteries are involved, patients
may experience dry cough, hoarseness secondary to recurrent laryngeal nerve palsy,
and claudication of the upper limbs. Stenosis of the arteries is rare, but venous com-
pression (mainly of the inferior vena cava) is common and can cause edema in the
lower limbs through a combination of venous and lymphatic compression, leading
to the appearance of collateral circulation. Despite vascular compression, inferior
vena cava syndrome, deep vein thrombosis, and pulmonary embolism are rare
events [134, 140].

Although rare, retroperitoneal fibrosis should be included in the list of diagnoses
of retroperitoneal masses. Due to the inflammatory nature of the lesion, treatment is
done with nonsteroidal anti-inflammatory agents. As mentioned, there is a risk of
different associated vascular problems.

Erdheim-Chester Disease

Erdheim-Chester disease is a rare systemic histiocytic disorder of non-Langerhans
cells, most common in men (3:1), in the age group between 50 and 60 years old
[141, 142]. It manifests most commonly through multifocal sclerotic lesions of long
bones, with or without histiocytic infiltration of extra-osseous tissues. It is caused
by the clonal proliferation of myeloid progenitor cells, as demonstrated by the
detection of the characteristic BRAF V600OE mutation in subsets of dendritic cells,
mature monocytes, compromised myeloid progenitors, and CD34 + cells [142].
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Fig. 7.30 A 50-year-old asymptomatic female patient with history of ischemic stroke at a young
age. A retroperitoneal mass was found during check-up exams. (a) Note in CT scan the Infiltration
of perirenal tissues as a “shell” and bilateral mild hydronephrosis due to ureteral involvement. (b)
Additional images show the involvement of other organs associated with the disease. Brain MRI
shows multiple intra-axial, oval, and linear lesions with distribution along the perivascular ence-
phalic spaces; PET-CT shows an increase in metabolic expression in retroperitoneal tissues, espe-
cially in peri and pararenal spaces, and peritoneal densification in parietocolic gutters, greater
omentum, and pelvic excavation; in bones, gross, irregular, heterogeneous, diffuse spinal cord
sclerosis is observed in the femurs and tibiae. The immunohistochemical profile observed in the
biopsy in correlation with the histological aspects was consistent with fibrosis associated with
lymphoplasmocytic infiltrate and histiocytes. In the molecular analysis, a mutation was observed
in codon 600 ¢.1799T> A (V600E) of the BRAF gene

Infiltration of perirenal tissues as a “shell” is common and can cause hydrone-
phrosis due to ureteral involvement. This aspect should alert to the possibility of the
syndrome among the differential diagnoses of retroperitoneal masses. Different
sites may be involved, including the retroperitoneum (60%), with long bones being
the most common sites (95%). Other sites of involvement are maxillary sinus, large
vessels, heart, lungs, central nervous system, skin, pituitary gland, and orbit
(Fig. 7.30) [143]. The circumferential lining of the soft tissues of the thoracic and
abdominal aorta (“coated aorta”) is visualized by CT in two thirds of the patients
and is often confused with primary or secondary retroperitoneal fibrosis, sclerosing
mesenteritis, and other retroperitoneal neoplasms, including lymphomas and germ
cell tumors [144].

7.3.4 Group 4. Retroperitoneal Lymph Node Masses

The location of lymphadenopathy can be useful in identifying the etiology of differ-
ent diseases that are associated with lymph node involvement [145]. When the loca-
tion includes the retroperitoneal lymph node base, lymphomas and Castleman’s
disease must be remembered. Another cause is the secondary involvement by
metastases of primary tumors of the digestive and genitourinary tracts, with empha-
sis on testicular tumors. Among the infectious causes, bacterial and fungal
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infections are the main ones. Among inflammatory and autoimmune diseases, one
possibility is the Rosai-Dorfman disease.

7.3.4.1 Neoplastic Etiology

The finding of a retroperitoneal lymph node mass in association with the presence
of lymphadenopathy in superficial chains (supraclavicular, axillae, and inguinal
regions) favors the diagnosis of lymphoproliferative or infectious diseases. However,
the absence of peripheral lymphadenopathy does not exclude these diagnoses,
because, although more rarely, in both situations the manifestation can be exclu-
sively in the retroperitoneum. When there is primary involvement of retroperitoneal
lymph nodes, the diagnosis of lymphoma must be remembered. For this reason, as
previously exposed, it is important to actively inquire about the presence of “B
symptoms” (fever, night sweats, weight loss). The presence of hepato-splenomegaly
should also be investigated, as it contributes to the hypothesis of lymphoprolifera-
tive, infectious, and autoimmune diseases, although it does not allow the differentia-
tion between them.

Non-Hodgkin’s Lymphoma

Non-Hodgkin’s lymphoma (NHL) consists of a diverse group of malignant neo-
plasms derived from B cell progenitors (bone marrow-derived), T cell progenitors
(thymus-derived), mature B cells (B cells or plasma cells), mature T cells (cytotoxic
T cells, helper T cells, or T regulatory cells) or, more rarely, natural killer cells. The
clinical presentation of NHL is variable, depending on the subtype and areas
affected.

Aggressive forms of NHL account for 50%. They present in an acute or subacute
form with a rapidly growing mass, B symptoms, and high levels of lactic dehydro-
genase (LDH) and uric acid. Five percent are classified as very aggressive. The rest
are indolent lymphomas, with slow-growing lymphadenopathy, hepatomegaly, sple-
nomegaly, or cytopenia at blood count [146, 147]. Some aspects should be valued in
the suspicion of NHL: personal or family history of lymphoma or other previous
hematopoietic malignancy, history of radiation or chemotherapy, use of immuno-
suppressive agents, organ transplantation, and other associated diseases. Some
infectious agents may also be related: human immunodeficiency virus (HIV),
human T lymphotropic virus type I (HTLV-I), Epstein-Barr virus (EBV), hepatitis
B virus, hepatitis C virus, Borrelia burgdorferi, and Chlamydia psittaci [148—152].
Other associated disorders include autoimmune diseases: lupus erythematosus,
rheumatoid arthritis, Sjogren’s syndrome, and Hashimoto’s thyroiditis [153]. Some
rarer conditions are also associated: immunodeficiency disorders, mixed cryoglobu-
linemia, multicentric Castleman’s disease, inflammatory gastrointestinal diseases
(gastrointestinal nodular lymphoid hyperplasia, chronic gastritis associated with
Helicobacter pylori, and celiac disease), and also obesity [154].

Up to 40% of patients with NHL have B symptoms, more common in patients
with aggressive and highly aggressive histology (47%), especially when there is
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hepatic and extra nodal involvement. In indolent lymphomas, less than 25% of
patients have B symptoms, which, when present, are usually associated with
advanced stage and large lymph node masses [155]. In general, retroperitoneal
lymphadenomegaly does not lead to vascular obstruction or compression to the
point of impairing blood flow, an aspect that may contribute to the formulation of
the diagnostic hypothesis.

More than two thirds of patients with NHL have peripheral lymphadenopathy,
usually painless. Both in NHL and in infectious conditions, the presence of lympho-
cytosis and lymphadenopathy is observed. For this reason, the initial assessment
should focus on excluding bacterial (pertussis, tuberculosis), viral (infectious
mononucleosis, cytomegalovirus, and human immunodeficiency virus), and para-
sitic (toxoplasmosis) etiologies.

The involvement of retroperitoneal and mesenteric lymph nodes is common in
most histological subtypes of NHL; however, in general it does not produce symp-
toms. Biopsy is necessary and should be done before starting steroid treatment. The
choice of the biopsy site depends on clinical features and location of the involved
lymph nodes. Increased lymph nodes (>2 cm) undergoing progressive increase
should preferably be chosen. The enlarged peripheral lymph nodes are generally
preferred because of their easy access. When choosing peripheral lymph nodes, the
diagnostic rates vary according to the lymph node base: supraclavicular (75-90%),
cervical and axillary (60-70%), and inguinal (30-40%) [156]. In general, a tissue
biopsy is necessary for the complete histopathological evaluation, preferably of an
intact lymph node. Fine needle aspiration biopsies that suggest the presence of lym-
phoma, in most cases, should be followed by a definitive tissue biopsy [157]. In
patients with exclusively retroperitoneal disease, image-guided thick needle or lapa-
roscopic biopsies can provide sufficient tissue for diagnosis [158, 159]. The PET/
CT can help in selecting a biopsy site (Fig. 7.31) [160].

Hodgkin’s Lymphoma

Hodgkin’s lymphomas (HLs) are lymphoid neoplasms in which the malignant
Hodgkin/Reed-Sternberg cells are mixed with a heterogeneous population of non-
neoplastic inflammatory cells. They are divided into two main categories, classic
and predominant in nodular lymphocytes, based on morphology and immunophe-
notype. The classic form comprises 90% of Hodgkin’s lymphomas, generally pro-
gressing slowly, and is subdivided into nodular sclerosis, mixed cellularity, rich in
lymphocytes, and with lymphocyte depletion forms [161].

“B” symptoms are present in 40% of HL cases. Most patients present with
asymptomatic lymphadenopathy; however, constitutional symptoms, fatigue, and
itching can be referred. Retroperitoneal lymphadenopathy can cause abdominal dis-
comfort or pain. Some patients have increased abdominal volume secondary to
splenomegaly, hepatomegaly and, more rarely, ascites. Extensive intra-abdominal
disease can cause ureteral obstruction and compression of the renal veins, but gas-
trointestinal tract involvement is rare. Common affected lymph node bases are cer-
vical and supraclavicular (60-80%), axillary (30%), and inguinal (10%). Although
not detectable on physical examination, mediastinal and retroperitoneal lymph
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Fig. 7.31 A 46-year-old female patient, complaining of abdominal pain for 3 months. CT shows
a large volume abdominal mass, characterized by multiple confluent mesenteric lesions that may
represent lymph node clusters, involving the superior mesenteric vein and its branches and the
duodenal arch, with wide contact with the head of the pancreas. Image-guided biopsy revealed the
diagnosis of diffuse large B-cell NHL. Staging PET-CT confirms tomography findings (SUV max:
14.8), with additional finding of multiple focal areas in the axial and appendicular skeleton, com-
patible with lymphoproliferative disease in activity

nodes are involved in 50% and 30% of patients, respectively; however, isolated
infra-diaphragmatic lymphadenopathy is uncommon (<10%). Thus, finding isolated
retroperitoneal lymph node mass, the diagnosis of Hodgkin’s Lymphoma is less
likely. When peripheral lymphadenopathy is not identified, CT and PET-CT can
identify a suspicious site to guide the biopsy [162].

Castleman’s Disease
Castleman’s disease (angiofollicular lymph node hyperplasia) includes a heteroge-
neous group of lymphoproliferative disorders. The histopathological characteristics
of lymph nodes in patients with Castleman’s disease are believed to be exacerbated
reactive changes in response to normal antigenic stimuli or represent a low-grade
neoplastic process.

Castleman’s disease (CD) is classified based on the number of regions of enlarged
lymph nodes and the presence or absence of infection with human herpes virus 8
(HHV-8). The cases must be classified because clinical characteristics and
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treatments are different. The unicentric form (UCD - 75%) involves one or more
enlarged lymph nodes in a single region of the body. The multicentric form (MCD —
25%) involves several lymph nodes chains. Castleman’s disease can also be associ-
ated with other cancers, including non-Hodgkin’s lymphoma, Hodgkin’s lymphoma,
and POEMS syndrome (polyneuropathy, organomegaly, endocrinopathy, myeloma
protein, and skin changes) [163].

Although UCD can occur at any age, it is usually a disease of young adults
(30-35 years old) with a slightly increased incidence in women. It can affect any
lymph node chain. The sites referenced are abdomen/retroperitoneum (30-40%;
isolated retroperitoneum 14%), neck (20-23%), chest/mediastinum (16-24%; 70%
in some series), inguinal (9%), pulmonary hilum (7%), and armpit (7%). The pre-
sentation in the form of retroperitoneal lymph node mass may occur in young adults,
being diagnosed incidentally or in the investigation of general symptoms such as
fever, growth failure, and weight loss. The duration of symptoms and lymph adeno-
megaly can vary from weeks to months [163, 164].

Although it is a rare condition, the diagnosis of hyaline vascular UCD is part of
the differential diagnosis of solid and heterogeneous mass in the retroperitoneum.
Lesions are typically confined to the lymph node tissue. Laboratory studies are gen-
erally normal, but there may be an increase in C-reactive protein and erythrocyte
sedimentation rate, as well anemia, thrombocytopenia, hypoalbuminemia, renal
dysfunction, and polyclonal hypergammaglobulinemia. Complete surgical resec-
tion of the lymph nodes involved is considered the standard approach for the UCD,
almost always curative. In unresectable disease, embolization strategies and the use
of rituximab can convert to a resectable condition.

In MCD, the etiology is not well known. It seems to be related to autoimmune,
autoinflammatory, neoplastic, and infectious mechanisms. IL-6 is a multifunctional
cytokine involved in a wide range of activities, including plasmacytosis, hypergam-
maglobulinemia, thrombocytosis, production of proteins in the acute phase by the
liver, and activation of macrophages and T cells. Apparently, IL-6 is related to
symptomatology, histopathology, and pathogenesis in part of the patients [165].
MCD patients have lymphadenopathy in several lymph node chains, including the
retroperitoneum [166]. The disease development course is variable. Most patients
have fever and nonspecific symptoms suggestive of inflammatory disease, including
night sweats, weight loss, weakness, and fatigue. Other signs and symptoms include
hepatosplenomegaly, cytopenia, organ dysfunction, and skin manifestations (rashes,
pemphigus, hemangioma), in addition to loss of appetite, nausea, vomiting, severe
abdominal pain, fatigue, and peripheral neuropathy. Neuropathy can range from
mild sensory neuropathy to severe sensory and motor neuropathy, associated with
POEMS syndrome [167-169].

A diagnosis of idiopathic CMD/HHV-8 (iMCD) should be suspected in patients
with peripheral lymphadenopathy, constitutional symptoms, and elevated C-reactive
protein. PET-CT demonstrate several regions of enlarged lymph nodes, usually with
arelatively low SUV. The established diagnostic criteria require characteristic path-
ological lymph node biopsy, enlargement of multiple lymph node chains, and
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Fig. 7.32 (a) Example of the hyaline-vascular type: vascularized nodular lesion superior to the
head of the pancreas and close to the hepatic hilum, with enhancement in the arterial phase, with
calcifications inside. In the present case, the lesion has contact with the portal vein and is associ-
ated with some adjacent arterial collaterals, probably related to its irrigation. (b) Example of the
plasmocytic type: An infiltrative and vascularized lesion next to the medial aspect of the left kid-
ney, involving the collecting structures, with homogeneous contrast enhancement observed on
CT. The liver lesion is a hemangioma. (Courtesy of Hilton Ledo Filho, radiologist)

multiple clinical and laboratory abnormalities, besides exclusion of infectious dis-
orders, malignancies, and autoimmune diseases [168]. If available, treatment with
anti-IL-6 monoclonal antibody has been recommended, with or without association
with corticosteroids. Surgery has no role in the treatment of CDM [163].

From a microscopic point of view, Castleman’s disease can be classified accord-
ing to the type of lymphoid tissue. The microscopic subtypes are divided into (1)
hyaline-vascular type (most common), tends to be localized and is rarely multicen-
tric; (2) plasmocytic type, more likely to be multicentric and more rarely located;
and (3) mixed type, the combination of both (rare) (Fig. 7.32).

Lymph Node Metastases

When the image is suggestive of retroperitoneal lymph node involvement, the
hypotheses must include the possibility of secondary involvement due to metastasis
of different primary tumors. Male patients, especially at a young age, should be
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Fig. 7.33 (a) A 32-year-old male patient, complaining of increased abdominal volume and weight
loss. Absence of peripheral lymphadenomegaly. Absence of clinical detectable changes in testicu-
lar palpation. Ultrasound of testicles and tumor markers was requested as part of the initial inves-
tigation, with the finding of a 10 mm nodule in the left testis and a slight increase in HCG-8.
Radical orchiectomy was performed, and the pathological analysis showed a pure seminoma. The
patient was treated with chemotherapy with complete response, without intervention on the retro-
peritoneal mass. (b) A 70-year-old female patient complaining of vaginal bleeding and pelvic pain.
Vaginal touch showed a tumor on the uterine cervix. Note on CT the presence of secondary retro-
peritoneal lymphadenomegaly from a primary squamous cell carcinoma of the uterine cervix.
Double J catheter was placed on the right kidney due to uretero-hydronephrosis

questioned about testicular changes, history of cryptorchidism, fertility, and sperm
test results. Even with a normal testicular examination, testicular ultrasound should
be performed. Testicular germ neoplasms occur between 15 and 35 years and after
60 years. It is not uncommon to find a large retroperitoneal mass without evidence
of a primary testicular tumor (Fig. 7.33a). For this reason, in addition to scrotum
ultrasound, it is imperative to request the tumor markers AFP and HCG-8, in addi-
tion to LDH measurement. Once the presence of a testicular lesion is verified, radi-
cal orchiectomy will allow the definitive diagnosis, without intervention on the
retroperitoneal mass. When there is no testicular alteration in the presence of
increased markers, a thick needle image-guided biopsy of the retroperitoneal mass
may be necessary.

In women with retroperitoneal lymphadenomegaly, genital tract neoplasms
should be investigated, starting with the interrogation of gynecological complaints
(bleeding, discharge, and dyspareunia), use of medications (contraceptives and hor-
mone replacement), and family history of neoplasms. The gynecological examina-
tion must be complete and include a Pap smear. If some abnormality is detected, the
investigation follows with complementary exams (Fig. 7.33b).

In general, data from clinical history, physical examination, and imaging aspects
direct us to the suspicion of retroperitoneal lymph node metastases secondary to
tumors of the digestive and genitourinary tract, which should be investigated.
Metastases from solid tumors from other sites may also occur, although are uncom-
mon to present as a retroperitoneal mass simulating a primary tumor of the retro-
peritoneal space.
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7.3.4.2 Nonneoplastic Etiology (Autoimmune, Inflammatory, Infectious)

Autoimmune, inflammatory, and infectious diseases that lead to retroperitoneal
lymphadenomegaly are included in the list of differential diagnoses and should be
considered in the investigation. Active questioning about past infections, reports of
infectious conditions in the social environment, place of last trips, use of drugs and
medications, in addition to the possibility of immunosuppression, are aspects to be
questioned.

Rosai-Dorfman Disease

Rosai-Dorfman disease (sinus histiocytosis with massive lymphadenopathy) is a
rare non-Langerhans cell histiocytosis [170]. It often presents with marked cervical
adenopathy, but other lymph node sites, including the retroperitoneum, may be
involved. Patients usually have fever when there is massive lymphadenopathy.
Laboratory evaluations show leukocytosis, polyclonal hypergammaglobulinemia,
hypochromic or normocytic anemia, and elevated ESR.

Treatment is variable, depending on the involvement of the lymph node chain.
Slow spontaneous resolution (months to years) may occur [171]. The most common
sites of extra-nodal involvement are skin, upper respiratory tract, and bone; how-
ever, other sites may also be affected: genitourinary tract, lower respiratory tract,
oral cavity, and soft tissues. The prognosis is correlated with the number of lymph
node bases involved and the number of extra-nodal sites affected [170].

Although retroperitoneal involvement is uncommon, the diagnosis of Rosai-
Dorfman disease is among the entities capable of generating retroperitoneal masses
and should be remembered [172, 173].

IgG4-Related Disease

The disease related to immunoglobulin G4 (IgG4-RD) is an immune-mediated
fibroinflammatory condition that affects multiple organs, with different forms of
presentation: autoimmune pancreatitis, sclerosing cholangitis, enlarged salivary
glands or sclerosing sialadenitis, orbital disease, and retroperitoneal fibrosis. It is
often accompanied by chronic peri-aortitis and ureteral involvement, with conse-
quent hydronephrosis and kidney damage [174, 175].

IgG4-RD is characterized by dense lymphoplasmacytic infiltration, with a pre-
dominance of IgG4-positive plasma cells, fibrosis, obliterative phlebitis, and an
increased number of eosinophils [176]. In histology, fibrosis associated with
IgG4-RD has a “storiform” pattern, characterized by the arrangement of fibroblasts
and inflammatory cells in a “wagon wheel” shape [177]. Serum IgG4 levels are
elevated in two thirds of patients, but all cases have typical histopathological
changes in the tissue [178].

Lymphadenopathy is usually seen with other clinical or laboratory manifesta-
tions, although it can be an isolated manifestation [179]. Lymph nodes rarely
undergo storiform differentiation, which makes diagnosis from biopsies difficult. In
addition, a large number of plasma IgG4-positive cells can be found in several dis-
eases, the specificity of this finding being low. Different histological patterns with
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Fig. 7.34 A 62-year-old diabetic male with renal function deficit. In a routine consultation, an
abdominal mass was palpated on the left flank. The CT shows a homogeneous infrarenal solid
mass. Thick needle image-guided biopsy was inconclusive. The patient was taken to surgery with
a finding of a retroperitoneal mass in contact with Gerotta’s fascia, adhered to retroperitoneal
muscle planes, with no signs of macroscopic invasion of the kidney. The freezing test was incon-
clusive for malignancy. Due to the deficit in renal function and the absence of conclusive malig-
nancy, complete marginal resection with renal preservation was performed. The definitive diagnosis
was compatible to an IgG4-related inflammatory pseudotumor, with positive immunohistochemis-
try and increased serum dosage

an abundance of IgG4-positive cells are possible, most with eosinophil infiltration,
which also contributes to confusing the diagnoses with other entities as Castleman’s
multicentric disease, follicular hyperplasia, interfollicular expansion, progressive
transformation of the germinal center, and nodal inflammatory aspect, similar to a
pseudotumor [177]. In this sense, retroperitoneal fibrosis is one of the most com-
mon subsets of IgG4-positive and some series suggest that IgG4-RD is responsible
for most cases of retroperitoneal fibrosis previously considered “idiopathic” [180,
181]. When presenting as a retroperitoneal tumor, the difficulty of defining the diag-
nosis sometimes leads to surgical intervention and the definitive diagnostic conclu-
sion is postoperative, which justifies the existence of patients operated on without
having received previous medical treatment (Fig. 7.34).

The presence of IgG4-RD appears to be associated with an increased risk of
malignancy; however, these data need to be confirmed. On the other hand, a history
of malignancy appears to be associated with the subsequent development of
IgG4-RD [182, 183].

Initial therapy with glucocorticoids or with an immunosuppressive agent and/or
biological agent (rituximab) is necessary in most patients to achieve disease remis-
sion [184]. Many patients follow an indolent course and respond well to treatment,
but a significant proportion can have high morbidity or fatal complications, such as
peri-aortitis, severe retroperitoneal fibrosis, or pachymeningitis. Vascular surgical
interventions, including stenting to relieve mechanical obstruction as well as other
vascular procedures, may be indicated in selected patients.

Tuberculosis
Extrapulmonary tuberculosis can simulate different diseases, including retroperito-
neal lymph node mass of different etiologies. The manifestations are usually



7 Retroperitoneal Tumors 269

subacute or chronic, with complaints of fever, night sweats, and organic dysfunction
associated with anorexia and weight loss. Hepatomegaly and splenomegaly may
also be present.

Up to 20% of tuberculosis cases are extrapulmonary. The most common extra-
pulmonary sites are lymph nodes, bones, joints, liver, central nervous system, and
adrenal glands [185]. The prevalence of tuberculosis increases in areas of less
favored socioeconomic conditions and malnutrition. Any lymph node base can be
involved; however, the hilar and paratracheal lymph nodes are the most commonly
affected. In the retroperitoneal space, it may present as lymphadenopathy, involve-
ment of retroperitoneal organs or, more rarely, as retroperitoneal fibrosis. As in
other entities, in the suspicion of retroperitoneal tuberculosis, the search for periph-
eral lymph nodes must precede the indication for biopsy of the retroperitoneal mass.

Isolated peripheral tuberculous lymphadenopathy is usually caused by reactiva-
tion of the disease from hematogenous dissemination that occurred during primary
infection a few years earlier. Abdominal tuberculous lymphadenopathy can occur
due to ingestion of sputum or milk infected with Mycobacterium tuberculosis.
Although most cases of tuberculous lymphadenitis occur in the setting of reactiva-
tion of latent infection, miliary spread with prominent involvement of the lymph
nodes in the setting of primary infection can also occur [186]. In countries where
tuberculosis is endemic, extrapulmonary tuberculosis occurs in up to 60% of HIV-
infected patients, often accompanied by pulmonary involvement [187]. Most extra-
pulmonary cases, including tuberculous lymphadenitis, occur among HIV patients
with CD4 counts <300 cells/pL (usually below 100 cells/pL) [188].

Clinical manifestations depend on the location of the lymphadenopathy and the
patient’s immune status [189]. The most common presentation in young adults is
chronic nonisolated lymphadenopathy. Fever can be present in 20-50% in patients
not infected with HIV and 60-80% in infected patients [190]. When there is periph-
eral involvement, the physical examination reveals firm lymph nodes or lymph node
clusters attached to adjacent structures, with hardened overlying skin. Other possi-
bilities of findings include fluctuation, drainage, or nodular erythema. Peritoneal
tuberculous lymphadenopathy usually involves lymph nodes in the periportal, peri-
pancreatic, and mesenteric chains [191].

In the peritoneum and retroperitoneum, the involvement is predominantly from
mesenteric, anterior pararenal, superior para-aortic, and omentum lymph nodes.
The anatomical distribution and specific patterns of lymphadenopathy seen on CT
can be useful in differentiating between tuberculosis and lymphomas [192].

7.4 Image Diagnostics

The correct interpretation of images of retroperitoneal tumors, in addition to the
experience of the radiologist, depends on complete clinical information, which is
fundamental for the formulation of the diagnostic hypothesis and to guide the choice
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of the appropriate imaging method. CT of the abdomen and pelvis, in line with the
story and physical examination, guides the first steps of radiological investigation.
Chest and mediastinal CT, whose presence or absence of additional findings helps
in making the diagnostic hypothesis, should also be performed in the beginning of
the investigation. Depending on the clinical suspicion, other imaging tests and spe-
cific laboratory tests may be necessary.

According to the division proposed in our chapter, our suggestion is to start try-
ing to classify the type of retroperitoneal finding in one of the four groups pre-
sented: (1) intraperitoneal lesions that simulate retroperitoneal tumors; (2) primary
tumors of retroperitoneal organs; (3) primary tumors of the retroperitoneal space;
and (4) retroperitoneal lymph node masses.

7.4.1 First Step: Differentiation Between Retroperitoneal
and Intraperitoneal Lesions

Distortion of the anatomy by large masses can make it difficult to distinguish
between true retroperitoneal tumors and intraperitoneal lesions [1]. The displace-
ment of retroperitoneal organs suggests primarily retroperitoneal tumor. On the
other hand, the wide mobility on physical examination, as well as the change of
location in the image with the change of position, is the aspect that favors the diag-
nosis of intraperitoneal lesion (Fig. 7.35). A simple test that can help in the investi-
gation is to ask the radiologist to acquire complementary images in different
positions.

When the lesion is found to be intraperitoneal, the diagnoses will generally be
considered among the following possibilities: GIST, EGIST, visceral sarcomas,
and adnexal masses. It is important to remember that large primary tumors of
intraperitoneal organs and visceral metastases from different primary tumors can
generate intraperitoneal masses; however, in general, the primary site is identi-
fied. On CT, GISTs and EGISTs appear as heterogeneous lobulated tumors, with
the possibility of infiltration of mesenteric fat and low probability of lymph node
involvement. Tumors with low metastatic potential tend to be more homogeneous
and have an endoluminal growth pattern [21, 193]. Visceral sarcomas usually
present as masses with varying degrees of necrosis and heterogeneous contrast
enhancement. The presence of secondary pulmonary lesions favors the diagnosis
of visceral sarcoma [31]. In women, the hypothesis of large-volume adnexal
masses simulating retroperitoneal tumors should be considered. The presence of
multilocular cystic lesions, solid areas, bilateral lesions, ascites, and peritoneal
metastases should alert to the possibility of large gynecological tumors. The
adnexal masses can be either primary of the ovary or metastatic, such as
Krukenberg tumors. Thus, previous history of tumors of the digestive system must
be considered [37].
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Fig. 7.35 Case 1 — Gastric GIST: in large tumors primary of intraperitoneal organs, there may be
some difficulty in the differential diagnosis to retroperitoneal primary tumors. In the case pre-
sented, upper gastrointestinal endoscopy with biopsy revealed the diagnosis of GIST primary of
the stomach. Note the aspect of a heterogeneous lesion with lobulated contours. Case 2 — Well-
differentiated liposarcoma primary of the large omentum. This tumor was mobile on physical
examination. Note that the retroperitoneal organs were not involved by the lesion. Case 3 — Primary
dedifferentiated liposarcoma of the retroperitoneal space. Note the well-differentiated component
of the lesion, with a lipomatous aspect, and the undifferentiated component, represented by a more
solid area. Observe the displacement and involvement of the left kidney by the lesion, favoring the
diagnosis of primary lesion of the retroperitoneal space

7.4.2 Second Step: Differentiation Between Retroperitoneal
Tumors and Lymph Node Masses

Excluding the diagnosis of intraperitoneal lesions, the next step may be to differen-
tiate between retroperitoneal tumors and lymph node masses. The presence of
peripheral lymphadenopathy favors the hypothesis that the retroperitoneal lesion
corresponds to a lymph node mass. In the absence of peripheral lymphadenomegaly,
the location of the lesion in the retroperitoneum must be considered. Thus, when the
location is not central, the tendency will be to direct the reasoning to the hypothesis
of primary tumors of retroperitoneal organs or primary tumors of the retroperitoneal
space. The greatest difficulty in distinguishing occurs in situations of large masses
involving large vessels, when both primary retroperitoneal lesions and lymph node
masses can occur (Fig. 7.36). In this condition, clinical aspects, specific imaging
characteristics, and other complementary exams must be done. If the hypothesis is
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Fig. 7.36 Case 1 — Diffuse non-Hodgkin’s lymphoma of large B cells. The mass represents a
lymph node conglomerate. When all CT sections are observed in detail, the presence of lymphad-
enomegaly is also noted in the latero-cava, intercavo-aortic, and later aortic chains. Case 2 —
Dedifferentiated liposarcoma. Note on the CT the aspect of an expansive solid lesion, with a
hypervascularized component and areas of liquefaction/necrosis, with an infiltrative aspect, occu-
pying the epiploic retro cavity, with densification of adjacent fatty planes. Despite the dimensions
and aspect of a high-grade lesion, there is no associated lymphadenomegaly

compatible with a lymph node mass, the next step will be the differentiation between
the diseases that develop with retroperitoneal lymph node masses, which is our fifth
step, discussed later. Excluding the diagnosis of lymph node mass, our suggestion
is to progress in the distinction between primary tumors of retroperitoneal organs
and primary tumors of the retroperitoneal space.

7.4.3 Third Step: Differentiation Between Primary Tumors
of Retroperitoneal Organs and Primary Tumors
of the Retroperitoneal Space

Excluding the hypotheses of intraperitoneal tumor and lymph node mass, the next
step is to try to differentiate whether the origin occurs from a retroperitoneal organ
(duodenum, pancreas, adrenal gland, kidney, and colon segments) or corresponds to
a primary tumor of the retroperitoneal space. The determination of whether a lesion
arises from a retroperitoneal organ or from tissues in the retroperitoneal space can
be suggested by the relationship between the lesion and adjacent structures. Some

2 EEINT3

signs help with image evaluation: “beak sign,” “embedded organ sign,” “crescent
shape sign,” “phantom organ sign,” and the “prominent feeding artery sign.” As
explained by Shaaban et al., the “beak sign” relates to the shape of a solid organ at
the edge of its interface with an adjacent mass. A sharp beak shape implies that the
mass arises from the adjacent organ. If the mass is incorporated and completely sur-

rounded by the parenchyma of an organ, it is assumed that it is primary of that organ
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(the “embedded organ sign”), while organs with rounded edges suggest displace-
ment by the mass. If the mass displaces the organ, but does not originate from it, the
organ can take the form of a “crescent moon” (“crescent shape”). The “phantom
organ sign” occurs when a large mass arises from a small organ, so that the original
organ is obliterated and not seen. Hypervascular retroperitoneal masses can have
large nourishing arteries that help in the identification of the organ of origin (the
“prominent feeding artery sign”) (Fig. 7.37) [194].

The assessment of the presence of fat in a retroperitoneal lesion is one of the use-
ful “tools” for the differential diagnosis. Fat is easily recognized in imaging studies,
with the consideration that while CT is limited in demonstrating small amounts of
fat, MRI is more sensitive in detecting microscopic fat. Among primary lesions of
retroperitoneal organs, adenomas are the most common adrenal tumors that contain
microscopic fat, while myelolipomas are the most common adrenal masses that
contain macroscopic fat. Other adrenal masses, such as pheochromocytoma and
adrenocortical carcinoma, rarely contain fat. Among renal masses, angiomyolipo-
mas are the ones that most commonly contain fat. Changes in renal cortex, promi-
nent vessels, and well-defined contours favor the diagnosis of angiomyolipoma [195].

Among the diagnoses of pancreatic lesions, the solitary fibrous tumor of the pan-
creas is predominantly solid, without fat content, may contain calcifications, and is
enhanced in the arterial phase. Pancreatoblastoma is predominantly cystic, may con-
tain calcifications, and has contrast washout. Acinar cell carcinoma is generally
solid, with calcifications, circumscribed and hypovascular. Hemangiomas are cys-
tic, may contain calcifications, develop areas of hemorrhage, and are enhanced in
the arterial phase. Lymphangiomas are generally polycystic, with septa that are
highlighted. Lymphomas are predominantly solid and cause diffuse involvement,
without ductal dilation, and generally present associated lymph node enlargement.
Pancreatic dermoid cysts can contain solid areas, calcifications, fatty content, and
have areas of hemorrhage. Other tumors such as leiomyosarcomas, lipomas, schwan-
nomas, and pancreatic hamartomas can have variable image characteristics [44].

If a lesion of duodenal origin is suspected, upper gastrointestinal endoscopy and
endoscopic ultrasound may help. In the face of larger masses, the diagnosis of pri-
mary GIST of the duodenum must be remembered. If primary lesions of the retro-
peritoneal segments of the ascending and descending colon are suspected, further
colonoscopy investigation should be performed.

7.4.4 Fourth Step: Differentiation Between Primary Tumors
of the Retroperitoneal Space

Excluding origin from retroperitoneal organs, we will move on to the most difficult
moment of image interpretation, differentiating between primary solid tumors of the
retroperitoneal space. Based on the frequency of appearance, an idea is to start from
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Fig. 7.37 (a) The “beak sign” reports to the shape of a solid organ at the edge of its interface with an
adjacent mass. Note the sign of the acute beak in the lower portion of the lesion, close to the right
kidney, suggesting that the origin of the lesion is in the adjacent organ, I this case, a primary GIST of
the duodenum. (b) Two examples of “embedded organ sign,” a neuroendocrine tumor of the right colon
and a renal clear cells carcinoma, where the mass is incorporated and surrounded by the parenchyma
of an organ, what suggests that it is primary of the organ. (c, d) If the mass displaces the organ, but does
not originate from it, the organ can take the form of a “crescent moon” (“crescent shape”). Note this
aspect in the relation of the mass with the lower border of the liver in (¢) (retroperitoneal liposarcoma)
and in the relationship of the mass with the right kidney and the aorta in (d) (metastasis of ovarian tera-
toma). (e) The “phantom organ sign” occurs when a large mass arises from a small organ, so that the
original organ is obliterated and not seen, as in this example of a borderline tumor of the right ovary
(the ovary is not seen). (f) Note the large nourishing arteries that help in the identification of the origin
(the “prominent feeding artery sign”). In the figure, the prominent nourishing arteries are branches of
right iliac arteries, suggesting a retroperitoneal origin (retroperitoneal solitary fibrous tumor)
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Fig. 7.37 (continued)

the hypothesis of retroperitoneal sarcoma and analyze specific characteristics that
may allow confirmation or direct the reasoning towards other hypotheses.
Sarcomas usually appear on CT as masses that laterally displace hollow viscera
and parenchymal organs. Most retroperitoneal sarcomas are liposarcomas (about
70%), so assessing the presence or absence of fat in the lesion is an additional step.
If the fat component is not clearly the result of a retroperitoneal organ, the diagnosis
of liposarcoma must be considered, remembering that the presence of septations,
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dense areas, and calcifications may suggest dedifferentiation or the sclerosing and
inflammatory variants of liposarcomas [196].

Well-differentiated liposarcomas appear as well-defined lesions, predominantly
containing fat. The appearance may be indistinguishable from the lipoma and, for
this reason, any purely fatty retroperitoneal lesion should be considered a well-
differentiated liposarcoma until the definitive pathological diagnosis. Areas of
dedifferentiation occur within a well-differentiated liposarcoma and dedifferentia-
tion is suggested by nonlipomatous focal nodular regions. The myxoid variant gen-
erally presents less attenuation than the adjacent muscle, with low signal intensity
in T1-weighted images and high signal intensity in T2-weighted images. Most myx-
oid liposarcomas have enough fat to suggest a diagnosis of liposarcoma. It is com-
mon to see thick septa and irregular or nodular soft tissue components. Round cell
and pleomorphic liposarcomas, on the other hand, exhibit attenuation of the soft
tissue tumor and signal intensity with a minimum amount of fat [194].

The presence of fat from the well-differentiated component of liposarcomas is
not always recognized and is sometimes interpreted as a normal part of retroperito-
neal fat. Failure to recognize the presence of abnormal fat (the well-differentiated
component of liposarcoma) can result in incomplete resections, leading the less
experienced surgeon to remove the undifferentiated portion of the lesion and not
remove the well-differentiated component. Several foci of dedifferentiation con-
tained in a single lesion can also be misinterpreted as a multifocal disease and lead
to a contraindication to surgery due to suspected sarcomatosis [196]. The following
examples illustrate these points (Figs. 7.38, 7.39, and 7.40).

Although rare in the retroperitoneum, lipomas can also simulate liposarcomas.
Lipoma is a benign mesenchymal tumor composed of mature adipose tissue. On CT,
lipomas appear as well-defined homogeneous masses with attenuation of fat. Areas
of soft tissue attenuation can be seen in the tumor and represent fatty necrosis, septa,
or adjacent normal structures. Other benign conditions with a fat content should be
remembered: retroperitoneal lipomatosis, lipodystrophy, retroperitoneal panniculi-
tis (mesenteric panniculitis), retroperitoneal fat necrosis, encapsulated fat necrosis,
and hibernoma [194].

Leiomyosarcomas correspond to the second most common histological type of
sarcoma in the retroperitoneum. The presence of a large, heterogeneous, necrotic
retroperitoneal mass, contiguous to a vessel, should resemble the diagnosis of pri-
mary leiomyosarcoma of retroperitoneal vessels, which most commonly originate
in the inferior vena cava, below the level of the hepatic veins, but can also be pri-
mary from other veins, such as the renal and gonadal veins, among others. There is
usually an exophytic component, which can make it difficult to differentiate from
other retroperitoneal lesions that cause extrinsic vascular compression (Fig. 7.41).
Specifically, for inferior vena cava leiomyosarcomas, the extent of involvement and
the relationship with renal and retrohepatic veins should be described in image eval-
uation. Lumbar vessels and collateral veins in the retroperitoneum can be a signifi-
cant source of intraoperative blood loss and must also be identified in preoperative
CT. The compressive venous effects increase the risk of venous and pulmonary
thromboembolism and preventive care should be taken [197].
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Fig. 7.38 (a) Well-differentiated liposarcoma in its entirety, without areas of dedifferentiation.
Radiologically, it can be difficult to differentiate by CT a well-differentiated liposarcoma from a
lipoma. (b) Liposarcoma with lipomatous aspect (well-differentiated component) and dense solid
area (differentiated component). The operation should be a “en bloc” resection, taking care not to
consider the well-differentiated area as part of the retroperitoneal fatty tissue. (¢) Dedifferentiated
liposarcoma without lipogenic sarcomatous tissue, sometimes difficult to distinguish from undif-
ferentiated pleomorphic sarcomas. (d) Dedifferentiated liposarcoma with an epithelioid/pleomor-
phic pattern and areas of calcification

Excluding the diagnoses of liposarcoma and leiomyosarcoma, in some situations
specific characteristics of the image may suggest other diagnoses. Some subtypes of
sarcoma usually have cystic elements and can be confused with an abscess or even
a hematoma.

The finding of a solid, circumscribed, vascularized tumor with prominent vessels
must resemble the hypothesis of a solitary fibrous tumor. They usually have a homo-
geneous appearance, although cystic areas, calcifications, myxoid degeneration, or
hemorrhage may be present, particularly in large tumors. They can be lobulated,
with a tendency to displace rather than invading adjacent organs and tissues. The
edges are rarely infiltrative and are commonly well-defined. In MRI, usually soli-
tary fibrous tumors exhibit low signal intensity in T1 and variable signal in T2, with
a significant increase in signal intensity after intravenous gadolinium administra-
tion. Hypocellular tumors generally show low signal in T2-weighted images,
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Fig. 7.39 Large retroperitoneal liposarcoma with well-differentiated areas and foci of dedifferen-
tiation, evident in PET-CT. This type of finding can be misinterpreted as a multifocal disease and
lead to a contraindication to surgery due to suspected sarcomatosis; however, it is a single lesion

Fig. 7.40 CT scan shows a certain heterogeneity inside the lesion. In PET-CT, we observed intra-
tumor variations in glycolytic metabolism, with variations in SUV values. This finding can guide
the most appropriate place to perform image-guided biopsy. The definitive pathologic diagnosis
was an inflammatory liposarcoma with de-differentiated areas

whereas hypercellular tumors, highly vascular edematous tumors, or those with
necrosis or myxoid degenerative changes demonstrate high signal intensity [198].
In the image, the main differential diagnoses of solitary fibrous tumor are synovial
sarcoma, de-differentiated liposarcoma, leiomyosarcoma, GIST and, when present
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Fig. 7.41 The MRI shows two solid nodular lesions on the right flank, located anterior to the
inferior vena cava, causing slight compression on it, in close relationship with the duodenum. The
lesions exhibit a heterogeneous signal, enhanced by contrast and restriction to diffusion, the largest
measuring 5.2 x 4.4 x 3.8 cm and the other measuring 3.2 x 2.6 cm. Note that it is difficult to
determine whether the lesion is primary of the vena cava or causes compression on it; however, if
the biopsy reveals the diagnosis of leiomyosarcoma, the chance of primary vascular lesion is high,
as in the example

in the mesentery, desmoid fibromatosis. In the pelvis, other tumors with a fibrous
component constitute differential diagnoses: mesothelioma, Brenner’s ovarian
tumor, fibroma or fibrotecoma, and uterine leiomyoma [199-201].

Among the other primary tumors of the retroperitoneal space, benign tumors of
the peripheral nerve sheath are generally rounded and well defined, but malignant
lesions may show invasion of local structures. The appearance of a tumor in dumb-
bells with expansion of the intervertebral foramen is suggestive of neurofibroma.
Schwannomas and paragangliomas can be confused with sarcomas, particularly if
located in the midline, adjacent to the aorta or vena cava. In CT, schwannomas and
neurofibromas can be similar, appearing as hypodense lesions in relation to the
muscle and enhance with contrast. In MRI with T1-weighted image, schwannomas
appear with intermediate signal intensity, similar to muscle, and very clear signal in
T2-weighted image, although cystic lesions have low signal intensity. Schwannomas



280 F. de Oliveira Ferreira

grow uniformly and often have a border with low signal strength, consistent with the
capsule. Fusiform appearance and “target” image can be seen in both schwannomas
and neurofibromas. Sometimes it is possible to identify the nerve from which the
lesion originates, usually positioned eccentrically. A heterogeneous appearance
with cystic degeneration can also occur, characterizing the so-called “ancient
schwannoma” [47].

Ganglioneuromas, because they originate from sympathetic ganglia, appear
more commonly in the retroperitoneum in a central or paravertebral position or
next to the adrenal glands, in addition to the intraspinal canal. They can be regu-
lar or irregular in shape, round, oval, lobular, or in dumbbells. In pre-contrast CT,
they appear as a hypodense mass. With the increase in cellularity and the decrease
in the mucous matrix, the density of the lesions may be slightly increased, but
less than the density of the local musculature. The components of myxoid matrix
delay the absorption of contrast, which is observed in later stages of image acqui-
sition. In MRI, ganglioneuromas appear as hypodense lesions in T1-weighted
image, hyperintense in heterogeneous form in T2-weighted image, and hyperin-
tense in SPAIR (Spectral Attenuated Inversion Recovery). A “twisted” pattern (a
low signal part is found in T2WI when the mass is shown in a high signal) can be
a characteristic finding that corresponds to the microscopic interweaving pat-
terns of Schwann cells and collagen fibers. Calcifications can be observed, as
well as the “pseudopod sign,” formed by growth between adjacent tissues. Blood
vessels are usually pushed and moved, with no signs of stenosis or invasion,
although they can often be involved, which can make dissection laborious and
risky [202].

Paragangliomas are part of the list of differential diagnoses. When paragan-
glioma is suspected, CT and MRI are the exams of choice for the first approach,
with MRI being more sensitive and specific, especially in the detection of extra-
adrenal disease. They are highly vascularized tumors, with high intracellular
water content and frequent intra-tumor cystic areas, with high signal in the
T2-weighted image and strong enhancement after the administration of intrave-
nous contrast. In large tumors with hemorrhagic and/or necrotic areas (more com-
mon in malignant lesions), the signal intensity may be low in T2-weighted images
[203]. With the diagnostic hypothesis of paraganglioma, a functional image is
generally recommended. Whole-body studies allow for better assessment of
extra-adrenal disease localization, as well as identification of multiple tumors
and/or metastatic sites [204]. Scintigraphy with '’I-metaiodobenzylguanidine
(MIBG) has high rates of sensitivity (83—100%) and specificity (95-100%),
although in malignant paragangliomas sensitivity is lower since dopamine-secret-
ing tumors generally do not capture MIBG. MIBG has chemical similarities to
norepinephrine and is concentrated in the tissues of chromaffin cells through the
human norepinephrine transporter factor (hNET), responsible for the capture of
catecholamines [60]. So, in patients with negative MIBG, somatostatin analogs
can be used. The somatostatin analogs marked with gallium-68 are also part of the
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research arsenal. PET 68Ga-DOTATOC (DOTAO-D-Phel-Tyr3-octreotide) has
high sensitivity, especially in the detection of small lesions or neoplasms with low
density of somatostatin receptors. In addition, it allows a better identification of
metastases located in the lungs and bones. Particularly in the detection of pheo-
chromocytomas and malignant paragangliomas, PET 68Ga-DOTATOC is supe-
rior to PET-18F-FDG. Dopamine (DA) and dihydroxyphenylalanine (DOPA) are
also transported by hNET to chromaffin cells and, therefore, can be used as radio-
labels (PET 6- [18F] -fluoroDOPA). However, like MIBG, they have low sensitiv-
ity (70-88%) in detecting paragangliomas with mutations in the SDHB gene,
where PET 18F-FDG is superior (sensitivity 97-100%), making it useful in iden-
tifying metastatic glucose-hungry lesions, especially if they are negative for
MIBG [205].

Germ cell tumors in the retroperitoneal space are usually large in presentation.
The involvement, displacement, and compression of the abdominal vessels are
common. In the images, primary and metastatic malignant teratomas appear as
enlarged soft tissue masses with foci of fat and calcifications. Clinical characteris-
tics and tumor markers are fundamental for the diagnostic conclusion in the suspi-
cion of germ cell tumors and must be considered in line with the aspects of
the image.

Some specific image characteristics may suggest the diagnosis of retroperito-
neal fibrosis. CT-evaluated retroperitoneal fibrosis exhibits attenuation numbers
similar to those of the muscle. The mass is usually confluent, involving (but not
dislocating) the aorta, often surrounding and compressing the inferior vena cava
and causing medial deviation of the ureters. Lymphadenopathy located adjacent to
the mass can be observed. The radiologist must assess the involvement of the renal
vessels. In the evaluation of retroperitoneal fibrosis, MRI has a higher resolution
compared to CT and can provide a better definition of the lesion limits in relation
to adjacent tissues when using fat saturation techniques. On MRI, idiopathic retro-
peritoneal fibrosis appears as a hypointense lesion in T1-weighted images. In
T2-weighted images, the signal intensity is proportional to the disease activity.
Diffusion-weighted image characteristics and signal intensity values in T2-weighted
MRI may contribute to clarify the differential diagnosis of retroperitoneal fibrosis
and fibrosis-like malignancies. Differentiating between desmoid fibromatosis and
malignant neoplasms of the retroperitoneum can be difficult. In MRI, the findings
are variable and related to cellularity and fibrous content. They can be hypointense
or isointense to muscle in T1-weighted images and predominantly hyperintense in
T2-weighted images, with hypointense bands that represent dense collagen bun-
dles. T2 hyperintensity may decrease over time, as the tumor’s cellularity decreases
and collagen deposition increases. With gadolinium administration, desmoids gen-
erally show moderate to marked enhancement. Hypointense bands may become
more apparent because the collagen bundles are not enhanced by contrast [206,
207] (Fig. 7.42).
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Fig. 7.42 Examples of desmoid fibromatosis. The lesions can reach a large volume and generate
diagnostic doubt. The MRI brings additional information to the CT, as it allows to evaluate the
cellularity and the fibrosis content, which helps in monitoring the response to drug treatments. (a,
b) DF originated in the abdominal wall and protruded into the peritoneal cavity. (¢) Example of
pelvic DF with hypersignal on MRI, suggesting active disease and hypercellularity. (d) Extensive
DF of mesentery in a patient with familial adenomatous polyposis

7.4.5 Fifth Step: Diagnostic Differentiation Between
Retroperitoneal Lymph Node Masses

Considering the aspect of the image suggestive of retroperitoneal lymph node mass,
once again the data of clinical history and physical examination are crucial for the
formulation of the diagnostic hypothesis. All lymph node chains should be evalu-
ated, including the findings of chest, mediastinal, and abdominal CT. In lympho-
mas, CT usually shows a homogeneous retroperitoneal mass, with imprecise limits,
which surrounds but does not deform the great vessels. Sometimes there are signs
of infiltration of the mesentery. Among FDG-avid NHL staging exams, the PET-CT
contributes to the investigation [160].

In the unicentric form of Castleman’s disease, the most common radiological
presentation is a mediastinal or hypervascular pulmonary hilar mass [208]. When
seen in the retroperitoneum, it appears as a circumscribed mass with soft tissue
attenuation. Smaller masses have homogeneous enhancement after contrast, while
larger masses have heterogeneous enhancement. Calcification is uncommon, but
when present, it can have varying patterns. MRI generally demonstrates a solid
mass with slightly increased signal at T1 in relation to the muscle and hyperintense
at T2. There may be intralesional “voids” in the T1 and T2 images, reflecting the
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vascularization of the lesion, in addition to central linear hypointense septa. In
PET-CT, lesions generally have SUV values (average 3.91) lower than those seen in
lymphomas. In Castleman’s disease, additional extra-abdominal findings aid in sus-
pected diagnosis. Reticular or ground-glass opacities, mediastinal enlargement,
pleural effusion and, more rarely, pulmonary nodules or rounded areas of consolida-
tion may be observed in the chest. Most patients have multiple enlarged mediastinal
and hilar lymph nodes. Parenchymal findings can also be observed, including sub-
pleural nodules, interlobular septal thickening, and peri-bronchial vascular thicken-
ing. On PET-CT, retroperitoneal fibrosis related to the idiopathic multicentric form
of Castleman’s disease has relatively low SUV values (2.5-8). Higher values should
raise the suspicion of lymphoma [163].

Metastases from solid tumors to retroperitoneal lymph nodes appear as solid or
solid-cystic masses, single or multiple, in different locations. A previous history of
malignancy or positive serum markers may suggest a diagnosis of metastatic adeno-
carcinoma, melanoma, or germ cell tumor. Once again, in young male patients with
undefined retroperitoneal masses, testicular ultrasound should be considered. With
the exception of epithelioid sarcomas, rhabdomyosarcomas, and clear cell sarco-
mas, the majority of sarcomas generally do not metastasize to lymph nodes.
Therefore, the presence of lymph nodes with a neoplastic aspect increases the pos-
sibility of metastatic disease or lymphoma.

In some countries, including Brazil, extrapulmonary tuberculosis can present as
retroperitoneal lymphadenopathy and must be remembered among the differential
diagnoses. Large retroperitoneal mass, however, is a rare condition. The encapsula-
tion of the abdominal aorta is also described. Tuberculosis can also spread from
“Pott’s disease” and form an abscess in the psoas muscle, inflammatory retroperito-
neal mass, or retroperitoneal fibrosis.

7.5 Indications and Types of Biopsy

A frequent question in the approach of the retroperitoneal masses is to decide on the
need for biopsy and to define the best way to do it. When the clinical-radiological
aspects suggest with a high degree of suspicion that the retroperitoneal tumor cor-
responds to a diagnosis whose treatment is surgical in the first instance, preoperative
biopsy may be dispensed. However, in case of diagnostic doubt or when therapeutic
planning implies performing preoperative treatments, biopsy will be necessary and,
in most cases, should preferably be image guided with a thick needle, avoiding sur-
gical biopsies. Thick needle image-guided biopsies can be performed on an outpa-
tient basis and have lower morbidity and cost. Another relevant advantage is the
possibility of choosing intralesional areas containing viable tissue or areas that may
suggest dedifferentiation [209]. The benefits of diagnostic completion using a mini-
mally invasive procedure outweigh any considerations against performing the
biopsy. The risk of complications is low, as well as the potential for neoplastic dis-
semination [210]. In retroperitoneal biopsies, special care must be taken to assess
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the quality and representativeness of the material, avoiding inconclusive results. If
necessary, a new material acquisition can be made before the patient leaves the CT
scan. For this reason, the interaction between the interventional radiologist and the
specialized pathologist is essential.

In the presence of peripheral lymphadenopathy, if the investigation moves
towards the need for biopsy, the peripheral lymph nodes should preferably be
accessed, without intervention on the retroperitoneum. The surgical approach in the
case of retroperitoneum lymphomas is restricted to situations where simpler and
less invasive ways of reaching a histological diagnosis were not conclusive or not
possible, indicating a surgical biopsy, which can be performed by laparoscopy or
laparotomy. Once again, it is advisable to have the pathologist in the operating room
to assess the quality of the material and the amount of material available for further
diagnostic complementation studies, such as conducting immunohistochemical
reactions or even molecular tests.

When GIST is suspected, special care must be taken. Biopsies should preferably
be performed by endoluminal endoscopic accesses, through puncture guided by
echo-endoscopy, avoiding rupture of the capsule and peritoneal dissemination.
Violation of the integrity of the tumor capsule as a result of percutaneous or open
biopsy is associated with a higher risk of peritoneal recurrence. In echo-endoscopy
biopsies, the sample is limited and so it is important to inform the pathologist about
the diagnostic suspicion, which will allow a directed histopathological analysis,
with the inclusion of ¢-KIT and DOG-1 in the immunohistochemistry panel.

7.6 Considerations About Surgical Indications
and Preoperative Care

Operations related to primary tumors of the retroperitoneal space are often highly
complex surgical situations. It is not possible to list the diversity of situations in
which the complexity is secondary to problems imposed by the neoplasia; however,
aspects associated with vascular problems certainly constitute a point of greater
relevance. Examples are the involvement of large vessels (aorta, vena cava, and iliac
vessels), primary tumors of the vena cava, intra-caval tumor thrombus, high risk of
visceral devascularization due to involvement of vascular trunks, and the need for
multivisceral resection, among others.

The complexity imposed by the neoplasm can be worsened by clinical problems
such as old age, precarious nutritional status, sarcopenia, and organ dysfunction
(cardiac, respiratory, renal, liver, neurological, endocrine, etc.). In this sense, the
choice of the therapeutic path and decisions must be taken in a multidisciplinary
way, in the presence of surgeon oncologists, clinical oncologists, radiotherapists,
radiologists, pathologists, and other specialties, with emphasis on vascular surgery.

In addition to the clinical decision, equally important is the transparent clarifica-
tion to the patient and his family about the therapeutic proposal and its risks, when
clinical issues, risks, the possibility of sequelae, and the impact on quality of life
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must be addressed. In the scenario of high complexity, other aspects are of extreme
importance, such as the structure of perioperative and transoperative care, including
the anesthesia, intensive care, and blood bank teams. The support of nursing, phys-
iotherapy, physiatry, speech therapy, nutrition, rehabilitation, and psychology is also
a fundamental part of the treatment process in all its phases so that the objectives are
reached safely.

In addition to a careful clinical evaluation, the expectation and understanding of
the proposal must be worked on in a particular way. In operations where a high risk
of major complications and even death is expected, the indication is always difficult.
Deep knowledge about the biological behavior of the disease is essential to avoid
unsuccessful decisions. Concerns about pre- and postoperative care, hospital struc-
ture, and team composition are fundamental aspects for safety and good result of the
procedures, respecting ethical issues in order to protect the patient, the doctor, and
the hospital. It is mandatory filling out of terms of responsibility for surgery, anes-
thesia, transfusion, and others. In situations of high complexity, the wrong judgment
can seal the patient’s only chance to be free of the disease, either by an inappropriate
indication or by the wrong contraindication. The cases presented in Figs. 7.43 and
7.44 illustrate the aspects discussed.

7.7 Associated Vascular Problems

We will discuss some situations whose knowledge is essential to allow patients in
extreme situations to be properly evaluated and have the possibility to benefit from
complete oncological resections, not being considered as having unresectable
tumors due to associated vascular problems.

7.7.1 Circumferential Involvement of Large Vessels

The need for complete or partial resection of large vessels is not uncommon in ret-
roperitoneum tumors, situations in which one of the concerns is the risk of massive
bleeding. When there is circumferential involvement of the aorta and vena cava,
surgery usually proceeds safely until vascular repair. After total vascular clamping,
the “en bloc” resection phase of the tumor containing the large vessels is also safe;
however, depending on the extent of the lesion, there may be considerable bleeding
from lumbar and retroperitoneal vessels and visual access for hemostasis is impaired
by the tumor volume. After resection, upon reestablishing arterial flow through aor-
tic reconstruction, there is a significant increase in venous return pressure, with the
risk of massive retroperitoneal bleeding until the reestablishment of venous flow
with reconstruction of the vena cava. Depending on the time of ischemia, arterial
flow is usually reestablished with priority. To minimize the risk of bleeding, both in
the resection phase and after the restoration of arterial flow, an alternative is to
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Fig. 7.43 A 12-year-old female patient underwent right adnexectomy with pathological result of
immature teratoma. Two years later, she had a large volume peritoneal recurrence. A laparotomy
was performed, and the lesion was considered unresectable. She was treated with systemic chemo-
therapy and evolved with disease stability followed by progression and loss of follow-up for a
period of 8 years, when she returned to the institution due to clinical worsening. CT showed a
massive lesion, cranially dislocating the diaphragm with pulmonary compression and dislocating
the liver and other abdominal organs and structures, in addition to invading the abdominal wall.
There was also a second mediastinal lesion. After a multidisciplinary discussion and agreement by
the patient (at that time with 23 years old) and family members, a new resection attempt was pro-
posed. (a) Positioning the patient in the operating room. (b) Intraoperative view: wide mobilization
of the lesion achieved by total resection of the right diaphragm. (¢) Aspect of the surgical bed after
removal of the surgical specimen (tumor and diaphragm). Note the lower lobe of the right lung, the
inferior vena cava repaired close to the heart and the aspect of liver deformity secondary to years
of tumor compression. (d) Detail of the repair of the inferior vena cava close to the right atrium and
the wide freno-laparotomy. (e) Replacement of the removed diaphragm with patches of bovine
pericardium. (f) The patient had an excellent evolution with discharge on the 13th postoperative
day. CT shows absence of abdominal disease and the presence of mediastinal lesion not removed
in the abdominal intervention. (g) The mediastinal lesion was resected in a new operation. CT
shows the final appearance after the end of the treatment. The patient has a follow-up period of
5 years, with no evidence of disease. She became pregnant and gave birth to a healthy child through
cesarean delivery. The case illustrates the need for a surgical, anesthetic, and specialized intensive
care team, in addition to adequate hospital structure and resources, so that there is a chance of
therapeutic success in situations of high complexity, common points in the surgical treatment of
different large retroperitoneal and intraperitoneal tumors

create an arterial and venous vascular bypass as an initial measure, preceding the
resection phase. One way is to perform the “bypass” with the vascular prostheses
themselves, leaving them redundant, keeping the arterial and venous flow diverted
from the area to be resected with the tumor. After resection, prostheses are short-
ened easily, with wide exposure, minimizing the risk of excessive bleeding [211]
(Figs. 7.45 and 7.46). In smaller tumors, where the resection phase is faster, the
tactic of using a temporary bypass is not mandatory; however, it is essential that the
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Fig. 7.44 A 47-year-old female patient with large local recurrence of a retroperitoneal liposarcoma.
The CT images at the upper part of the figure shows a predominantly adipose expansive mass, with
multiple septa and some solid nodular images, occupying the retroperitoneal space of the left flank
and iliac fossa, insinuating itself posteriorly to the psoas and pelvis. The mass contacts the left side
wall of the urinary bladder and compresses the left ureter at the intersection with the iliac vessels,
without hydronephrosis. It dislocates the left colon and the small intestine loops and has contact with
the external iliac, internal iliac, and obturator vessels on this side. The patient underwent neoadjuvant
systemic chemotherapy and was then taken to surgery with an intraoperative radiotherapy schedule.
(a, b) The surgery consisted of “en bloc” resection of the tumor with the left colon (descending, sig-
moid, and high rectum) and left external iliac artery, which was replaced by a 6Fr Dacron prosthesis.
(c, d) Intraoperative radiation with linear accelerator. She had a good postoperative recovery. The
pathological result showed a low-grade “lipoma-like” liposarcoma with areas of necrosis at its largest
extent and areas of dedifferentiation (high-grade) next to the iliac vessels. She was referred to receive
a complementary dose of external radiotherapy. (e) Control tests 6 years after the end of treatment.
The patient has been followed up for 10 years, with no evidence of disease. The case illustrates the
importance of multidisciplinary interaction in therapeutic planning, in order to minimize the risk of
recurrence in situations of marginal resections, common in retroperitoneal tumors. (Fabio Ferreira,
surgical oncology; Kenji Nishinari, vascular surgery; Jodo Luis Fernandes, radiotherapy)



288 F. de Oliveira Ferreira

/

Fig. 7.45 A 29-year-old female patient, complaining of pain and abdominal swelling associated
with lower limb edema. CT shows an extensive solid mass with circumferential involvement of the
aorta and vena cava. A thick needle biopsy revealed the diagnosis of Schwannoma. Considering
that she was a very young patient without clinical problems, surgery planning was carried out
between the oncological and vascular surgery teams. To minimize the risk of bleeding, the alterna-
tive was to create an arterial and venous vascular bypass preceding the resection phase. The “by-
pass” was performed with the vascular prostheses themselves, maintaining the arterial and venous
flow. After the “en bloc” resection, the prostheses were shortened with wide exposure and without
excessive bleeding. She had a postoperative recovery without complications. Later, she had venous
thrombosis, but without clinical repercussion. This patient was operated on in 1998 (first CT
image) and the control CT image shown in the lower part of the figure was done in 2012. Currently,
she has a follow-up period of 22 years and still doing well. (Drawings authorized for reprinting by
the authors: Nishinari et al. [211])

proximal and distal vascular stumps are fully prepared, and the vascular surgery
team is present to discuss reconstruction alternatives before the resection is com-
pleted. Lesions that involve the confluence of common iliac veins and aortic artery
bifurcation, even if they are not large in volume, may require even more elaborate
planning and reconstruction care (Figs. 7.47 and 7.48).

7.7.2 Primary Leiomyosarcoma of the Vena Cava

Retroperitoneal leiomyosarcomas are often primary tumors of the inferior vena cava
[212]. When the need for segmental resection of the inferior vena cava is expected,
depending on the location of the tumor, there is a chance of nephrectomy as a con-
sequence of the involvement of the renal pedicle vessels. Static renal scintigraphy
(99mTc-DMSA) to assess renal tubular function is useful for deciding whether
nephrectomy is an alternative. If there is an absolute need for renal preservation, in
cases of single kidney or dominant kidney at risk for resection, renal revasculariza-
tion should be planned.
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Fig.7.46 A 29-year-old male patient diagnosed with a right testicle tumor was submitted to a radi-
cal orchiectomy. The pathological exam showed a nonseminomatous tumor with a teratoma com-
ponent. During follow-up, he presented an extensive retroperitoneal recurrence that was treated
with systemic chemotherapy with normalization of tumor markers, but with persistence of a large
volume retroperitoneal residual mass. The patient was prepared for surgical intervention by the
oncology and vascular surgery teams. Note the large volume of disease and extensive vascular
involvement in CT sections. (a) Wide median laparotomy with left lateral extension. (b)
Mobilization of the lesion with exposure and repair of the inferior vena cava and aorta. (c)
Temporary “by-pass” made with the vascular prosthesis itself. (d) Operative bed after tumor resec-
tion showing the “redundancy” of the prosthesis. (e) Operative bed after shortening of the prosthe-
sis. (f) Surgical specimen showing the “en bloc” resection of the tumor with the segments of the
aorta and iliac arteries, and vena cava and iliac veins. No venous reconstruction was performed,
and the vena cava was interrupted below the right renal vein. The patient had a good postoperative
recovery, without major complications. The pathology showed a teratoma with a rhabdomyosar-
coma component. The patient is at 3 years of follow-up, with no evidence of disease. (Courtesy of
André Luis de Freitas Perina, surgical oncology and Fdavio Duarte, vascular surgery)
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Fig. 7.47 A 68-year-old male patient with retroperitoneal pleomorphic sarcoma. MRI shows vas-
cular involvement at the bifurcation of the aorta and at the confluence of common iliac veins. The
surgery was jointly scheduled by the oncology and vascular surgery teams. In this case, the option
was to precede the resection without doing a temporary “by-pass.” During the resection phase,
however, there was a significant bleeding, which was only adequately controlled after the reestab-
lishment of the venous flow. (a) Isolation and proximal repair of the aorta, vena cava, and ureters.
(b) Isolation and distal repair of the external iliac vessels bilaterally. (¢) Operative bed after “en
bloc” resection of the tumor with a segment of the aorta and common iliac arteries and a segment
of the inferior vena cava and common iliac veins. (d) Arterial reconstruction with bifurcated
Dacron prosthesis and venous reconstruction with bifurcated PTFE prosthesis. (Fabio Ferreira,
surgical oncology and Kenji Nishinari, vascular surgery)
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Fig. 7.48 A 47-year-old male patient with extensive dedifferentiated liposarcoma of retroperito-
neum with clear involvement of the right iliac vessels (CT). He was treated according to institu-
tional protocol with preoperative radiation followed by surgery. (a) View of the tumor after wide
laparotomy — note the signs of visceral involvement. (b) Operative bed after “en bloc” resection
(duodenum segment, ileum segment, right colon, transverse colon segment, right kidney, ureter,
and right iliac vessels). Observe the iliac-femoral vascular reconstruction with prosthesis. Due to
hemodynamic instability, option was made for nonvenous reconstruction. (¢) Omentum flap to
protect the prosthesis and isolate the areas of intestinal anastomosis. (d) Final view of the operative
field after intestinal anastomoses. The patient had a prolonged recovery, being discharged 30 days
after the operation. He has a follow-up period of 1 year, with no signs of recurrence, without func-
tional restriction, with mild edema of the right lower limb. (Courtesy of Tibério Moura de Andrade
Lima, surgical oncology and Luciana Ragazzo Araujo Teixeira, vascular surgery)
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When the resection of large retroperitoneal vessels is foreseen, wide exposure is
necessary. We prefer a wide median laparotomy. In large-volume tumors, if neces-
sary, transverse incisions can be associated, both to the right and to the left, creating
a wide exposure. Ample mobilization of the right colon, duodenum, and right kid-
ney is generally necessary. Then, proximal and distal isolation of the vena cava is
performed in the region of interest. Depending on the height of the lesion, it is
essential to identify and isolate the vessels of the renal pedicle. In addition to the
proximal and distal repairs to the area of interest, in situations where it is intended
to open the vena cava for partial resections, some precautions must be respected: (1)
Isolate and repair the right and left renal veins. (2) If possible, isolate and repair of
the renal arteries for clamping if there is a need to interrupt the arterial flow in order
to decrease the venous return to the vena cava through the renal veins. (3) After
isolating the vena cava and the vessels of the renal pedicle, the venous flow of lum-
bar veins that drain into the vena cava must be stopped before opening (the lumbar
veins must be connected or clipped individually along the entire length between
proximal and distal cava repairs). (4) Immediately before clamping the vessels, the
anesthetist is asked to infuse heparin intravenously; only then the clamping is pro-
ceeded. The infrarenal segment of the vena cava should be clamped first, the renal
arteries second (if necessary), the renal veins in third and, finally, the proximal vena
cava. This sequence allows “emptying” the vena cava in the territory of interest,
minimizing the outflow of blood that can impair vision. If necessary, clamping of
the renal arteries should be done for the shortest possible time, with intermittent
unclamping if the ischemia time is prolonged. To avoid gas embolism, vascular
clamping should not be released if the vena cava is opened. (5) During the recon-
struction phase, small segments can be treated by primary suture as long as it does
not cause stenosis. Partial loss of a larger segment may imply reconstruction with a
pericardium patch or similar. Wider resections require replacement with prostheses.
After the reconstruction of the vena cava, the vessels are sequentially unclamped,
one at a time, observing if there are any bleeding points and the hemostasis is
reviewed (Fig. 7.49).

This series of cases illustrates some of the most common situations of the asso-
ciation of vascular problems found in the surgical management of retroperito-
neal tumors.

7.8 Conclusion

Retroperitoneal tumors represent a real challenge for different medical specialties.
The variety of diagnoses, presentations, and treatments makes the search for the
correct diagnosis a path to be followed step by step, in order to avoid errors poten-
tially harmful to the patient. Upon diagnosis of retroperitoneal mass, singular
importance must be given to the clinical-radiological characteristics in order to
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Fig. 7.49 A 74-year-old female patient had a retroperitoneal mass found during an image exam
performed to investigate diverticulitis symptoms. MRI shows two solid nodular lesions located
anterior to the inferior vena cava. The patient underwent an image-guided biopsy and was diag-
nosed with leiomyosarcoma. A diagnostic hypothesis of primary leiomyosarcoma of the inferior
vena cava was made. (a) The patient was taken to surgery with the finding of two primary distinct
lesions of the inferior vena cava, with the right renal artery passing between the lesions and the
right renal vein free from invasion, which allowed renal preservation. (b) Primary suture of the
vena cava after resection of the smaller and more cranial lesion. (¢) Resection of the second lesion
with a segment of the vena cava wall. (d) Repair of the vena cava segment with a bovine pericar-
dium patch. (Fabio Ferreira, surgical oncology and Kenji Nishinari, vascular surgery)
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classify retroperitoneal tumors according to their etiology, facilitating further
investigation and referral among specialists. In our chapter, we chose to combine
retroperitoneal tumors into four major groups: (1) intraperitoneal lesions that sim-
ulate retroperitoneal tumors; (2) primary tumors of retroperitoneal organs; (3) pri-
mary tumors of the retroperitoneal space; and (4) retroperitoneal lymph node
masses. As we have seen, many retroperitoneal tumors are treated surgically, and
the involvement of large retroperitoneal vessels is not uncommon. Even when the
diagnosis does not require surgical treatment, associated vascular problems can
occur. Thus, the knowledge of the theme brings an additional contribution to
oncologists and vascular surgeons, who will certainly be consulted for joint action
in oncological surgeries or to solve vascular problems secondary to different
etiologies.

Editor’s Comments

Retroperitoneum tumors often require the vascular surgeon’s participation in surgi-
cal treatment, either in the rare primary vascular tumors or in tumors involving large
vessels or trunk vessels.

Leiomyosarcoma of the Vein Cava

Leiomyosarcoma (LMS) is the histological type most associated with large vessels’
primary tumors, with the inferior vena cava (IVC) being the most frequent location,
representing 0.5% of soft tissue sarcomas in adults [213, 214]. Its prognosis is
reserved, with 5-year survival after tumor resection between 25% and 50% [215-
218]. Surgical resection is the only chance of cure for patients with this diagnosis.

LMS mainly affects middle-aged or elderly individuals, with female predomi-
nance (3:1) when the LMS is primary in the vena cava [219].

Localization

For classification concerning location, the IVC is divided into three segments: seg-
ment I (lower) — below the renal veins; segment II (medium) — from the renal veins
to the retrohepatic vena cava; segment III (superior) — from the hepatic veins to the
right atrium. About 80% of the tumors originate in segments I and II (with a slight
predominance in the last) and only 20% in segment III [215, 216, 220]. The tumor
may be present in more than one segment concomitantly.
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Signals and Symptoms

Abdominal pain is a nonspecific symptom, but it is frequent [221]. Lower limb
edema is a sign found in about 1/3 of the patients since the slow growth of the tumor
favors the development of collateral circulation that reduces the clinical repercus-
sion of IVC obstruction. Often, edema results from deep venous thrombosis in the
lower limbs, being a more frequent sign in tumors located in segment 1. Tumors of
segment II can cause nephrotic syndrome due to obstruction of renal venous drain-
age. Tumors located in the upper segment, on the other hand, can impair drainage
through the hepatic veins, causing hepatomegaly, jaundice, and ascites, in addition
to a higher risk of pulmonary embolism [215, 216, 219, 220, 222-224].

IVC LMS may have extraluminal, endoluminal, or both growth, with the first
being the most frequent (about 62% of cases) and the endoluminal being the rarest
(5% of cases) [225]. Extraluminal growth can cause symptoms by compression or
invasion of adjacent structures, such as stomach and duodenum.

The most frequent sites of metastases are the liver and lungs. Cachexia is a sign
that can accompany patients with advanced disease.

Diagnosis

Computed tomography shows a tumor with an irregular, lobulated shape, which
may partially obstruct the IVC lumen. Tumor necrosis and hemorrhage generate a
heterogeneous aspect of the tumor mass. Since it provides greater tissue resolution,
magnetic resonance imaging tends to be more useful in diagnosing the origin of the
tumor and planning surgical treatment. Differential diagnosis with kidney tumors,
lymphoma, and liposarcoma can be difficult. Webb et al. demonstrated that IVC
light was imperceptible in 75% of patients with IVC LMS, which did not occur in
tumors of another nature [226].

An echocardiogram is useful in segment III tumors to assess the extent of the
tumor to the atrium.

PET-CT is an option to investigate images suspected of metastasis, a situation in
which percutaneous biopsy may be necessary to assess a possible indication for
neoadjuvant palliative therapy.

Staging

The staging of the LCI of the IVC obeys the TNM classification: TX — nonaccessi-
ble primary tumor; T1 — tumor <5 cm in the most extensive measure; T2 — tumor
>5 cm in the most extensive measure; NO — without evidence of positive lymph
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nodes; N1 — with evidence of positive lymph nodes; M0 — without metastasis; M1 —
with metastasis [221].

The classification according to the degree of differentiation adopted is proposed
by the French Federation Nationale des Centers de Lutte Contre le Cancer
(FNCLCC), based on differentiation (score 1-3, depending on the differentiation of
mesenchymal tissue), on the number of mitoses (score 1-3, depending on the num-
ber of mitoses per 10 high magnification fields — 10 high power field), and in the
presence of tumor necrosis (score 1-3, depending on the presence of tumor necro-
sis). This histological classification is determined as Grade 1 for total score 2-3;
Grade 2, total score 4-5; and Grade 3, total score 6-8 [221].

Treatment

Treatment consists of resection of the IVC segment affected by the tumor en bloc
with neighboring tissues or organs that may be affected. Information regarding che-
motherapy and radiotherapy is scarce, both as adjuvant and neoadjuvant therapy,
and chemoradiotherapy may be an option in particular situations such as comple-
mentary or palliative treatment [218, 221].

The IVC approach depends on the segment of origin of the tumor, the extension
of the involved vascular wall (partial or circumferential), and the venous collateral
circulation development.

Aligature is an option described in the treatment of tumors in segment I. However,
resection of the tumor may compromise a previously efficient collateral circulation
so that the editors prefer, whenever possible, to reconstruct the circulation through
the inferior vena cava. Extensive venous thrombosis downstream or upstream can
prevent the reconstruction of venous flow.

In cases of small tumors that involve less than 75% of the lumen and without
infiltration of adjacent organs, partial resection of the IVC and reconstruction with
a patch may be an option. The choice for a patch depends on the extent of the
affected IVC and eventual contamination of the surgical bed that can occur when
invasion and resection of organs of the gastrointestinal tract take place. In the latter
case, autologous substitutes such as the saphenous vein or the external jugular vein
are preferred. Heterologous substitutes (cadaver veins) have more restricted use due
to less availability. Primary raffia, without a patch, can also be an option, as long as
the suture is not done under tension. Bovine pericardium graft and synthetic vascu-
lar prostheses, both Dacron and PTFE (expanded polytetrafluoroethylene), are also
options, especially in cases of more extensive circumferential involvement.

When there is a need to resect a segment of the VCI, the bypass with Dacron or
PTFE is the option. The preference in venous reconstructions is for the use of rein-
forced PTFE. The making of arteriovenous fistula, to increase the patency of venous
reconstruction, is less and less performed [220].

Reconstruction of the renal vein is always desirable, especially of the left renal
vein when the right kidney is resected en bloc with the tumor.
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Retroperitoneal Tumors with Vascular Involvement

Retroperitoneum tumors usually cause few symptoms in the early stages, so they are
often diagnosed already quite bulky and often involving vascular structures [227].
Vascular reconstruction can transform unresectable tumors into resectable ones so
that the involvement of arteries and veins no longer represents a contraindication for
tumor resection [228, 229]. The involvement may be of trunk (visceral) vessels or
the great vessels of the retroperitoneum (vena cava and aorta), either by invasion or
by circumferential involvement (see Chap. 13).

Computed tomography and nuclear magnetic resonance show possible vessel
entrapment by the tumor mass. However, when there is intimate contact, it may fail
to differentiate this contact by proximity, which does not prevent the preservation of
vessels from vascular invasion itself, which could require en bloc resection and
vascular reconstruction. In some situations, intravascular ultrasound (IVUS) can
increase the accuracy of vascular invasion diagnosis [230, 231]. The need for vascu-
lar reconstruction, however, is often defined only with intraoperative findings.
Doppler ultrasound can help assess the caliber and patency of vessels potentially
eligible as substitutes (e.g., internal saphenous vein).

Reconstruction techniques, as discussed above in the VCI LMS, include patch-
making — when the vessel wall is partially resected in its circumference, bridges —
when a segment of the vessel is removed en bloc with the tumor, in addition to the
primary anastomosis end-to-end if there is no tension in the suture to approach the
stumps. A ligature is an alternative in treating nonvital vessels for nutrition or
venous drainage of a specific organ or tissue or if a venous segment presents with
proximal and/or distal thrombosis to the segment removed en bloc with the tumor.

Arterial substitutes can be autologous (internal and external saphenous veins,
femoral veins, internal and external jugular veins, upper limb veins, radial artery,
hypogastric artery), normally used in the reconstruction of visceral branches and
situations of contamination of the surgical bed. Among the synthetic substitutes, the
main ones are the Dacron and PTFE vascular prostheses, essential in treating larger
caliber vessels. Heterologous vessels (from cadaver donors) are a less available
alternative in most centers. Reinforced PTFE is preferred for venous reconstruc-
tions and when the bridge exceeds joints. Patches can be made with autologous
substitutes and bovine pericardium foil, in addition to the aforementioned synthetic
material.

Reinforced PTFE prostheses with a suitable caliber for IVC reconstruction are
rarely available in our country. The creation of a new IVC bifurcation is a relatively
simple technique that allows the use of a smaller caliber prosthesis [227].

Concerning the surgical time, the ideal is that the vessels be connected, after
systemic anticoagulation, as the last act before the en bloc removal of the tumor,
followed by vascular reconstruction. If the artery and vein have to be reconstructed,
the first is done before the second to minimize ischemia time. When vascular liga-
tion is necessary before the tumor is fully mobilized, the artery and vein receive
bridges with long vascular prostheses proximally and distally to the segment
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affected by the neoplasia, allowing vascular ligation and the sequence the oncologi-
cal time. After the dissection, the tumor is removed en bloc, and the bridges are
shortened (Figs. 7.45 and 7.46 of Chap. 7).

Whenever possible, patients who have received venous bridges are kept on full
anticoagulation for a minimum of 6 months. Regardless of the substitute used,
exclusive arterial reconstruction does not require full anticoagulation in the postop-
erative period.

Results of the patency of reconstructions are found in Chap. 13.

Other Situations That Require Vascular Intervention

Rare cases of aortic pseudoaneurysm after chemotherapy in patients with germinal
tumors and large retroperitoneal masses have been described (see comments in
Chap. 4) [232]. These pseudoaneurysms occur when there is tumor invasion in the
aortic wall and are attributed to tumor necrosis following treatment chemotherapy,
including neoplastic cells that inhabit the arterial wall [232]. The treatment can be
reconstruction with a synthetic vascular prosthesis in the same surgical procedure as
the en bloc resection of the tumor or, in case of rupture, endovascular treatment with
an endoprosthesis implant can be an alternative [232].

Venous aneurysms are very uncommon. A rare case of idiopathic infrarenal vena
cava sac aneurysm has been described in association with a retroperitoneum gan-
glioneuroma, treated with sacculation resection and primary raffia of the lateral wall
of the vena cava in the same act of tumor resection [233].
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