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CONCEPTUAL RESEARCH MILESTONES 

Timeliness and importance of the issue addressed: Primitive retroperitoneal tumors (PRTs) develop in 

the space delimited by the posterior parietal peritoneum and endoabdominal fascia, comprising 

extraorganic structures of fatty, connective, fascal, vascular, nervous, muscular fascicules, lymph vessels 

and nodes or embryonic vestiges, more commonly derived from the urogenital apparatus. [1,2,3,4,5]. 

PRT are rare tumors, representing 0.2% of the 60,000 tumors researched by Pack and Tabah, 0.07% of 

30,000 collected by Bucalossi [7,16]. Russian literature mentions the rarity of PRT, providing data on the 

incidence of 0.03-1% of all human tumors [8,9,10]. According to the data taken from the "National 

Cancer - Registry" of the Department of Monitoring, Evaluation and Integration of Medical Care Services 

of the Oncology Institute of the Republic of Moldova, during a calendar year there are registered in the 

average 15-18 cases of PRT, which constituted 0.7%. 

Benign or malignant retroperitoneal tumors derive from a wide variety of tissues, so their classification is 

mainly by histological parameter (tissue of origin). These tumors are indepedent to the retroperitoneal 

organs: pancreas, adrenal, kidney, ureter or viscera in the vicinity. Depending on the tissues of origin, PRTs 

can be classified [11] in tumors of mesodermic origin, ectodermic and origin in embryonic vestigial 

tissues. 

Developed in retroperitoneal space, PRT is a heterogeneous group of oncological diseases with late 

diagnosis, malignancy in about 80% of cases, and only 20% benign [12]. Clinical signs appear as a 

consequence of compression or invasion of organs in the vicinity. The emerged clinic is a secondary one, 

characteristic of the affected adjacent organ. According to literature data, tumors with a size less than 5 

cm in diameter can be incidentally diagnosed [13,16], the most common PTR are diagnosed at a diameter 

size greater than 10 cm, with an average of 13.7 cm [14,15]. 

In the treatment plan, the surgical one remains to be of choice. For the determination of treatment tactics, 

timely diagnosis of these tumors is indispensable. The diagnostic algorithm is uncertain, being adapted for 

each clinic, depending on the existing possibilities. Abdominal ultrasound remains to be the most 

important and used investigation highlighting the tumor, indicating its solid or cystic character, but cannot 

always state the tumor's organ belonging and its visceral or vascular relationships. Much more valuable in 

terms of diagnosis are computed tomography (CT) and magnetic resonance investigation (MRI). These 

methods of investigation can easily determine tumor location, organ membership and visceral or vascular 

relationships, but a definite diagnosis is established only after the histological examination of the operative 

part [1,16]. The low incidence, the clinical, histological polymorphism and the anatomical peculiarities of 

the retroperitoneal space create difficulties even for the most experienced surgeons and oncologists [6]. In 

this context, the scientific research focused on the diagnosis and treatment of PTR remains to be current 

and present. 

Aim of the study: Estimating the informativity and specificity of diagnostic methods of Primitive 

Retroperitoneal Tumors for the elaboration of a practical behavior algorithm in the diagnosis of patients 

with PTR from the Republic of Moldova. 
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Study objectives: 

1. Estimation of the degree of informativity and accuracy of imaging methods in the diagnosis of 

primitive retroperitoneal tumors. 

2. Determining the role of laparotomy, laparoscopy and morphopathological examination in the 

diagnosis of primitive retroperitoneal tumors. 

3. Comparative analysis of diagnostic-therapeutic results obtained in the study group. 

4. Development of an early diagnostic algorithm of PRT and its implementation in the activity of 

surgeons and oncologists practitioners 

Solved scientific problem: 

1. It was determined the primacy of computerized tomography with intravenous contrast in the 

diagnosis of PRT. 

2. The role of laparotomy in the diagnosis of PRT was established due to the visualization of the 

tumor with its macroscopic carcateristics and the microscopic and immunohistochemical 

examination of the extirpated tumor or of the bioptic material, establishing the morphological 

picture. 

3. Estimating the comparative value of the obtained results, the main role of immunohistochemical 

examination has been demonstrated, especially in the diagnosis of some forms of sarcoma and 

determining their degree of differentiation, which allows to establish the treatment tactics. 

4. Based on the results obtained, it was possible to develop a behavioral algorithm in the diagnosis of 

PRT. 

 

Novelty and originality of the study: 

The scientific novelty and originality lies in the fact that PRT diagnosis requires a thorough clinical- 

imagistic and surgical effort (diagnostic laparotomy) in the early establishment of these pathologies. A 

diagnostic algorithm was developed through comparative evaluation of diagnostic methods. Each method 

has been demonstrated to have a reliable diagnosis of PTR with the finding of tumor origin in the 

histological and immunohistochemical examination result. Based on this algorithm, a conduct of 

investigations in helping clinicians was recommended, first of all surgeons and oncologists who will 

receive information and logistical support to guide step by step in the application of diagnostic methods of 

PRT. 

Theoretical significance: 

It consists in conducting a comparative study of the results obtained from the use of complex 

diagnostic methods to streamline the diagnostic act in the PRT. 

Applicative value of research: 

The results obtained required the establishment of an effective diagnostic algorithm. Based on this 

algorithm a methodological conduct of early diagnosis of PRT for surgeons and oncologists was 

recommended.
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Implementation of scientific results 

 

The results of the study were implemented in the daily practice of the Department of Gastrology, 

Proctology, Urology and ALM Tumors as well as in the respective offices of the Diagnostic Advisory 

Center (DAC) of the IMSP IO. 

 

Implementation of research results. 

 

The results of the scientific research and the aspects of the clinical management studied were mirrored 

through discussions at national and international forums (Moldova, Romania), at the annual conferences 

of the collaborators and students of the USMF "Nicolae Testemitanu", the meetings of the Oncologists 

Society of the MSP IO in 2016-2021: International Meeting of Surgery, Iaşi, 4 - 7 October 2017; National 

Congress of Surgery, Sinaia, 6-9 June 2018; Congress of Oncologists of Moldova with International 

Participation, Chisinau, October 8-10, 2020; Annual conference dedicated to the days of the State 

University of Medicine and Pharmacy "Nicolae Testemitanu", Chisinau, October 19, 2017; Annual 

conference dedicated to the days of the State University of Medicine and Pharmacy "Nicolae 

Testemitanu", Chisinau, October 18, 2018; Posters State University of Medicine and Pharmacy "Nicolae 

Testemitanu" of the Republic of Moldova. Congress is also dedicated to the Science for Peace and 

Research Day. Chisinau, 21-23 October 2020; MedEspera, The 7th International Medical Congress for 

Students and Young Doctors, May 3-5, 2018. 

Publications on the thesis topic: On the topic of the study were published 12 publications, of 

which 2 articles in international journals, 3 in national journals (category B), 9 abstracts in 

international and national congresses and conferences with international participation, 4 

certificates of innovator 

Summary of the thesis compartments: The thesis includes: introduction, 3 chapters, the synthesis of the 

obtained results, general conclusions, practical recommendations; the bibliographic index, the annexes, 

the list of abbreviations, are attached. 

 

Summary of results obtained. The relevant results of the research shall be interpreted in relation to the 

objectives and assumptions undertaken, with the results of other researchers of the field investigated. 

Keywords: Primitive retroperitoneal tumors (PRT), retroperitoneal space, diagnosis. 

 

 

For the elaboration of the PhD thesis was obtained the positive opinion of the Research Ethics Committee 

within IP Nicolae Testemitanu State University of Medicine and Pharmacy of the Republic of Moldova 

(Minutes no. 84 of 20 June 2017). 
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THESIS CONTENT 

GENERAL CONSIDERATIONS ABOUT PRIMITIVE RETROPERITONEAL 

TUMORS. 
 

Primitive retroperitoneal tumors (PRTs) are a heterogeneous and complex group of nosological 

oncological entities with the following characteristics: develops in the retroperitoneal space; are primitive, 

not belonging to metastatic secondary tumors or to invasive ones in the vicinity; do not have organic 

membership (pancreas, adrenal glands, kidneys, ureters) or bones, are of mesenchymal, neuro-ectodermal 

or vestigial origin [1-5]. Tumors located in the pelvic retroperitoneal space also refer to primitive 

retroperitoneal tumors except those derived from the bladder or prostate. As an argument for the inclusion 

of the latter in the group of primitive retroperitoneal tumors also serves their common biological 

characteristic, which is why the therapeutic tactics are common. 

Having different histological structures, PRT are part of the group of tumors developed from extra-

skeletal soft non-epithelial tissues, except for the reticulo-endothelial system, glia and stromal tissue of 

the parenchymal organs. Soft tissue tumors constitute an extremely heterogeneous group, thus they are 

classified according to the cytogenetic criterion and according to the adult resembling tissues [8]. PRTs, 

embryogenic, are grouped into 4 categories: mesenchymal, neurogenic, teratomas or vestigial and 

retroperitoneal cysts. Tumors of mesenchymal origin constitute about 75.0% [9-11], consisting of fat, 

smooth or striated muscle, blood or lymphatic vessels, fibrous connective tissue. 

Having different histological structures, PRT are part of the group of tumors developed from extra-

skeletal soft non-epithelial tissues, except for the reticulo-endothelial system, glia and stromal tissue of 

the parenchymal organs. Soft tissue tumors constitute an extremely heterogeneous group, thus they are 

classified according to the cytogenetic criterion and according to the adult resembling tissues [8]. PRTs, 

embryogenic, are grouped into 4 categories: mesenchymal, neurogenic, teratomas or vestigial and 

retroperitoneal cysts. Tumors of mesenchymal origin constitute about 75.0% [9-11], consisting of fat, 

smooth or striated muscle, blood or lymphatic vessels, fibrous connective tissue. 

Retroperitoneal cysts are tumor formations consisting of a capsule and fluid content. The histological 

structure of the cysts, as well as their content, are different, depending on the etiology and the time period 

in which they were formed. There are 2 types of cysts: neoplastic or genuine and false (pseudocysts). The 

capsule of the veridic cyst is most often padded with a layer of epithelial cells less often endothelial, while 

the capsule of the pseudocysts has fibrous structure being the result of the local inflammatory process. 

Etiopathogenetic, retroperitoneal cysts, are classified into inborn and acquired. 

The inclusion of these tumors in a single nosological form is due to the common space of development 

- retroperitoneal space (RPS), similar clinical manifestations, similar diagnostic principles, common 

principles of treatment, the basic being surgical. The anatomical complexity and the tissue polymorphism 

hosted by it are reflected in the favorable neoplastic conditions for the development of numerous tumor 

entities. Retroperitoneum space, can accommodate a large group of tumors both benign and malignant 

[14], the malignant ones being 4 times more common (H. Chang et al.2017). PRT constitutes 

approximately 0.1%-0.2% of all malignancies of the human body, 80-90.0% of them being malignant 

[18]. 

Classification of tumors in benign-malignant is more conventional. The conventionality of classifying 

tumors in benign and malignant is due to the fact that, although it is an index of malignancy, some benign 

tumors often have an infiltrative growth character and have a high relapse rate. Often, even if 

histologically the presence of sarcomatose structures is confirmed, tumors have a capsule and rarely 

metastasize [6, 15-17]. The multistructurality of PRT complicates their unitary classification. Thus, 

several classifications have been designed according to the concepts on which they are based. 

The incidence of PRT varies from year to year, due to the modernization of investigation methods. 

Analyzing literature data, PRTs are tumors rarely found in clinical activity of practitioners representing 

0.01-1.0% of all neoplasms of the human body [6,7]. Pack and Tabah provide PRT incidence data of 0.2% 

of 60,000 tumors researched, and Bucalossi - 0.07% of 30.00 cases analyzed. Primitive retroperitoneal 
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tumors (PRTs) are a heterogeneous and morphological group, about 80.0% of them being malignant. 

Retroperitoneal sarcomas constitute approx. 15.0% of all sarcomas of the human body. Affecting more 

often the female gender, 1,5-2 times than the male sex, it can be said that PRT are characteristic of the 

adult's age, being more affected patients of the decade 5 and 6 [19- 22]. 

Because the area of the SRP is very large, PRT develops in an asymptomatic clinical silencer for a long 

time, eventually reaching an exaggerated tumor volume presenting a varied clinical picture. Clinical 

manifestations of PRT are non-specific, and depend on their location and relationship to adjacent 

structures. 

Small tumors are usually asymptomatic and can only be detected incidentally. When the tumor grows, 

symptoms appear as a result of compression, displacement or invasion of adjacent organs. Clinical 

symptoms of retroperitoneal tumors are determined by the specific properties of places of development. 

Thus, the tumor in compression or infiltration of blood vessels, nerves, or other vital organs and structures 

leads to the emergence of symptoms and syndromes corresponding [76,77]. 
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CHARACTERISTIC OF CLINICAL OBSERVATION MATERIAL AND 

METHODS OF RESEARCH 
The study represents a complex, prospective structural and retrospective analysis of clinical, anamnestic, 

imagistic, morpho pathological and immunohistochemical data of 118 patients with primitive and non- 

primitive retroperitoneal tumors, investigated and treated within the Public Medical-Sanitary Institution 

Oncological Institute of Moldova (IMSP IO), during 2015 - 2020. In order to determine the informativity 

of the investigation methods used, the representative research group was calculated in the EpiInfo 

Program 7.2.2.6, compartment "StatCalc-Sample Size and Power" for transversal study based on the 

following parameters: 

Confidence interval for 95.0% significance of results, 

Statistical power - 80.0%, 

- Frequency 0,01-0.2% is on average up to 1.0% [6,7,19-22]. 

Result: for 95.0% CI the calculated value is 15.21 design performed 

(nx4: size, structure, multifoquality of the tumor, involvement of adjacent organs) = 60,8 and with 10.0% 

of the non-response rate n=67. For the given research was created the group of patients with 

retroperitoneal tumors or tumors suspected to be retroperitoneal, n=118 respecting the criteria of inclusion 

and exclusion from the research. 

The study group should contain at least 67 patients. This study group consisted of 118 patients with 

retroperitoneal tumors. In order to exclude the secondary catheter of retroperitoneal tumors, the patients 

included in the study were examined in a complex, clinical and paraclinical manner using individual 

questionnaires according to a predetermined algorithm. 

 

The study group was established according to the criteria of inclusion and exclusion in the study as 

follows: 

 

Inclusion criteria: 

 Adult patients who did not have absolute contraindications for carrying out investigations and 

submitting them to surgery, necessary for the study; 

 Patients with primitive retroperitoneal tumors or tumors of the abdominal cavity that remained 

suspected retroperitoneal. 

 Patients were included in the study based on the informed and signed agreement. The necessary 

information regarding the investigated parameters was collected after the observations made on 

the patients, taken from medical records and clinical monitoring cards in the wards: Gastrology, 

Urology, Malignant Tumors of the Musculoskeletal System and Malignant Melanoma (ALM), 

Profile Cabinets within CCD IO. 

 

Exclusion criteria: 

 Tumors with origin in the retroperitoneal organs (pancreas, adrenal, kidney, ureters); 

 Patients in terminal states, swollen or with severe states caused by organ failure (cardiovascular, 

pulmonary, hepatic, renal). 
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COMPARATIVE ANALYSIS OF DIAGNOSTIC METHODS OF PRTs 

 

The study group consists of 118 patients, 84 (71.18%) of whom are diagnosed with primitive 

retroperitoneal tumor (PRT) and 34 (28.81%) with non-PRT tumors, peritoneal cavity or secondary 

retroperitoneal space tumors. Of the patients with PRT, 48 (57.1% (95% CI 46.5, 67.3)) were female and 

36 (42.9% (95% CI 32.7, 53.5) were male. The mean age of patients with PTR in the research group is 57 

years (σ=12.0), Me =59, Q1=51, Q3=67. 

 

Table 1. Gender and age distribution of patients with TRP tumors 
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Figure 1. Gender and age distribution of patients 

 

According to the data presented in the table below, which illustrates the distribution of patients according 

to age, we observe an identical percentage distribution for the cases included in the study where patients 

aged up to 55 years predominate. 

"Primitive Retroperitoneal Tumor" is a common term used to define a group of tumors developed from 

mesenchymal, neuronal or vestigial tissue in retroperitoneal space. Of the total of 118 patients with 

retroperitoneal and abdominal tumors included in the study group, the diagnosis of primitive 

retroperitoneal tumor was established in 84 cases (73.0%, p< 0.05), the remaining 31 tumors (27.0%, p< 

0.05) being metastatic or abdominal cavity. Primitive retroperitoneal tumors were represented by 32 

3 

9 

16 

11 

7 

2 2 2 
4 

10 

15 

3 
0

2

4

6

8

10

12

14

16

18

20-29 30-39 40-49 50-59 60-69 70-79 >80

Femei Bărbați 



10  

benign tumors (38.1%, p<0.05) and in 52 cases malignant tumors (61.9%, p< 0.05). 

Table 2. Ratio of primitive vs non-primitive tumors 

 Benign/Malignant  

Total Benign Malignant 

Classify Secondary No. 11a 23a 34 

retroperitoneal No. expected 11,6 22,4 34,0 

tumors or 

 

abdominal cavity 

% 32,35% 67,64% 100,0% 

 % , 

Benign/Malignant 

25,6% 27,8% 27,0% 

PRT Nr. 32a 52a 84 

No. expected 31,4 52,6 84,0 

% 38,1% 61,9% 100,0% 

%, 

Benign/Malignant 

74,4% 72,2% 73,0% 

Total No. 43 75 118 

No. expected 43,0 75,0 118,0 

% 36,44% 63,55% 100,0% 

%, 

Benign/Malignant 

100,0% 100,0% 100,0% 

 

Analyzing the clinical manifestations presented by the patients on admission, we can mention that these 

were varied and were mainly due to involvement or dislocation of retroperitoneal organs by massive 

tumors. 

Table 3. Clinical manifestations of PRT 

 

 Abs. % 

Presence of palpable volume 

Formation 

No 63 53.4% 

Yes 55 46.6% 

Localized pain in tumor area No 54 45.8% 

Yes 64 54.2% 

Pain with lumbar or lower limbs 

Irradiation 

No 81 68.6% 

Yes 37 31.4% 

Dyspepsia No 49 41.5% 

Yes 69 58.5% 

Edema of the lower limbs No 113 95.8% 

Yes 5 4.2% 

Urinary symptoms (haematuria, 

polyuria, dysuria, anuria) 

No 107 90.7% 

Yes 11 9.3% 

Fever No 110 93.2% 

Yes 8 6.8% 

Weight decrease >5 kg No 62 52.5% 

Yes 56 47.5% 
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For the establishment of the diagnosis of "Primitive retroperitoneal tumor", the primordial for the 

clinician, is to exclude the organic or secondary character of the tumor. Thus, patients were examined by: 

Abdominal USG - 118 patients (100%), abdominal and small pelvis CT with intravenous contrast - 118 

patients (100), MRI - 3 patients (2.5), fibroesogastroduodenoscopy - 32 patients (27.1%), 

fibrocolonoscopy - 31 patients (26.3%), irrigography - 4 patients (3.4%), urography - 29 patients (24.6%). 

 

Given the fact that the retroperitoneal space is a vast space, the content of which is consisted of fat, 

connective tissue, blood vessels, fascia and organs, retroperitoneal tumors develop unhindered in an 

asymptomatic clinical silentium over a long period of time, reaching large dimensions at the time of 

diagnosis. As shown in Table no.10 and Figure 4, patients are hospitalized with tumors in an average of 

cm (σ=10.5), with a median disease period of 13 months (σ=20). It points out that only 25% of patients 

with PRT have addressed tumors under 10 cm. It should be mentioned that for non-PRT tumors, their 

dimensions are in the environment of 12.6 cm (σ=20), and the disease period is much shorter, only 7 

months (σ=6). This may be explained by the precocciity of clinical sign development in non-PRT tumors 

with visceral involvement, leading patients to seek medical attention earlier. 

 
Table 4. Tumor sizes and disease period 

 

  

 

PRT 

Tumors 

non-PRT 

Tumor size Mean 17.3 12.6 

Median 13.0 10.0 

Standard 

Deviation 

10.5 12.3 

Percentile 25 10.0 5.5 

Percentile 75 25.0 14.0 

Disease 

period 

Mean 13 7 

Median 6 6 

Standard 

Deviation 

20 6 

Percentile 25 3 3 

Percentile 75 12 12 
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Figure 2. Graphical representation of interdependence of tumor size, tumor type and disease period 

 

Appreciation of tumor location is paramount to the scheduling of the type of surgery. The diagnostic test 

used to determine the intra- or retroperitoneal location of the tumor based on CT with i.v. contrasting, 

showed the integrative value of sensitivity and specificity at the level of 0.620 (CI 95% 0.496, 0.743, p < 

0.001), while the USG-based test demonstrated the same integrative values of sensitivity and specificity 

of 0.641 (IC 95% 0.541, 0.740, p < 0.001), which indicates that both CT and USG indicate good 

diagnostic accuracy compared to the occasional test, Figure 3a. Analyzing the average quality of 

diagnostic models, the USG is insignificantly higher compared to the CT with i.v. contrast. (0.54 vs 0.53, 

Figure 3 b). The differences determined are not of statistical significance because the AUC values are 

within the confidence interval. 

 

 

Figure 3a Figure 3b 
 

Pearson ꭓ2 test with continual corrections was used to determine the correlation between the regular or 

irregular nature of the tumor and the type of tumor (benign or malignant). For primitive tumors, because 

the p- value is less than the chosen significance level α = 0.05, we can reject the null hypothesis and 

conclude that there is a significant association between the edge carater and the benign or malignant type 

of tumor (ꭓ2 = 9.843, df =1, p <0.001). Thus, tumors localized in the retroperitoneal space, with the 

unclear contour have a higher probability of being malignant. 
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Table 5. Assessment of the correlation between regular/irregular tumor margins and 

benign/malignant tumor type 

 

Character of the edges of the 

post-operative part 

 

 

Total Irregular Regular 

Non-primitive Benign/Maligna 

nt 

Benign 9 2 11 

Maligna 

nt 

19 7 26 

Total 28 9 37 

Primitive Benign/Maligna 

nt 

Benign 7 25 32 

Maligna 

nt 

26 19 45 

Total 33 44 77 

Total Benign/Maligna 

nt 

Benign 16 27 43 

Maligna 

nt 

45 26 71 

Total 61 53 114 

 

Also, a significant association between tumor consistency (solid, cystic, mixed) and benign or malignant 

type of tumor was identified. For primitive tumors, because the p-value is less than the chosen 

significance level α = 0.05, the null hypothesis is rejected and we conclude that there is a significant 

association between the consistency of the tumor and the benign or malignant type of tumor (ꭓ2 = 7.526, 

df =2, p=0.023). 

 

Table 6. Assessment of the correlation between the tumor structure and the benign/malignant type 

of tumor 
 

Structure of the tumors  

Total Solid Cystic Mixed 

Non-primitive Benign/Malign 

ant 

Benign 3 1 7 11 

Maligna 

nt 

17 0 10 27 

Total 20 1 17 38 

Primitive Benign/Malign 

ant 

Benign 23 5 4 32 

Maligna 

nt 

38 0 7 45 

Total 61 5 11 77 

Total Benign/Malign 

ant 

Benign 26 6 11 43 

Maligna 

nt 

55 0 17 72 

Total 81 6 28 115 
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In determining the uni- or multi-center character of the tumor, the CT showed an intergrative sensitivity 

and specificity value of 0.733 (CI 95% 0.527, 0.939, p < 0.001), while the USG a value of 0.644 (CI 95% 

0.415, 0.873, p < 0.001). Comparing the average quality of the USG vs CT model (0.42 vs 0.53, Figure 4   

) , in the detection of multifocal carcater tumors, CT is more valuable. 

 

 

Figure 4 a Figure 4 b 

 
Contrast i.v. CT, as a diagnostic test to identify the character of tumor marigins, showed the integrative 

sensitivity and specificity value of 0.617 (95% CI 0.490, 0.745, p < 0.001, which denotes that contrast CT 

shows significantly better ability compared to an occasional diagnostic test, Figure 3.6 a). At the same 

time, the method based on USG showed the higher absolute value of AUC 0.720 (IC 95% 0.601, 0.838, p 

< 0.001, interpretations being similar to contrast CT, Figure 5 a), the average quality of the USG model 

being higher compared to the CT with intravenous contrasting (0.60 vs 0.49, Figure 5b). 

 

Figure 5 a Figure 5 b 

Correct assessment of the neighborhood ratio of tumors with adjacent organs is a must for determining the 

treatment tactics and the volume of surgery. Thus, the cerebral blood vessels were involved in 23 cases, 

which constitutes (19.49%), the small intestine - 22 cases (18.64), the pancreas - 17 cases (14.40%), the 

colon in 15 cases (12.7%), the kidneys - 9 cases (7.62%), adrenal gland - 9 cases (7.62%), spleen - 7 cases 

(5.93%), stomach – 3 cases (2.54%), bladder - 3 cases (2.54%) (Figure 6). 
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Figure 6. Detection of organs involved in the tumor process during the surgery 

 

Often the resectability of the tumor is compromised by multiple invasions of organs with the impossibility 

of resection or prosthetics of these organs in case of involvement of the main vessels. Analyzing the 

imaging results with reference to the qualitative assessment of the tumor invasion in the adjacent organs, a 

superiority of the CT versus the USG is shown (Table 16). Although, according to AUC and AQD 

calculated in part for each statistical parameter investigated, CT showed superiority to USG, only a 

diagnostic method cannot be used in the clinical management of primitive retroperitoneal tumors. These 

two diagnostic methods should be used in tandem to obtain as real information as possible about the 

retroperitoneal neoplastic process. 

 
Table 7. Comparative analysis of diagnostic tests used in the study 

 

 USG CT 

 AUC AQD 

 

AUC AQD 

 

Tumors localisation 

0.641 

(IC 95% 0.541, 

0.740, p < 

0.001). 

0.54 0.620 

(IC 95% 0.496, 

0.743, p < 

0.001). 

0.53 

 

Uni- or multicenter type 

of Tumor 

0.644 

(IC 95% 0.415, 

0.873, p < 

0.001). 

 

0.42 0.733 

(IC 95% 0.527, 

0.939, p < 

0.001). 

0.53 

Edges character 0.720 

(IC 95% 0.601, 

0.838, p < 

0.001). 

0.49 0.617 

(IC 95% 0.490, 

0.745, p < 

0.001). 

0.60 

 

T
u

m
o
r
 

N
e
ig

h
b

o
r
h

o
o
d

 

R
e
p

o
r
t 

 
Colon 

0.767 

(IC 95% 0.611, 

0.922, p < 

0.001). 

0.61 0.908 

(IC 95% 0.810, 

1.006, p < 0.001) 

0.81 

Bowels 0.795  

(IC 95% 0.672, 

0.917, p < 

0.001). 

0.67 0.930  

(IC 95% 0.858, 

1.002, p < 

0.001). 

0.85 
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Pancreas 0.838 

(IC 95% 0.705, 

0.971, p < 

0.001). 

0.71 0.911 

(IC 95% 0.818, 

1.005, p < 

0.001). 

0.82 

 

Kidney 

0.861 

(IC 95% 0.699, 

1.024, p < 

0.001). 

0.70 0.866 

(IC 95% 0.703, 

1.029, p < 

0.001). 

0.70 

Spleen 0.567  

(IC 95% 0.326, 

0.808, p < 

0.001). 

0.33 0.853  

(IC 95% 0.649, 

1.056, p < 

0.001). 

0.65 

Adrenal 

glands 

0.593 

(IC 95% 0.377, 

0.808, p < 

0.001). 

0.38 0.778 

(IC 95% 0.571, 

0.985, p < 

0.001). 

0.57 

 
Blood Vessels 

0.674 

(IC 95% 0.532, 

0.816, p < 

0.001). 

0.53 0.777 

(IC 95% 0.647, 

0.908, p < 

0.001). 

0.65 

 

 

Depending on the resectable or non-resectable status of the tumor that was assessed based on the 

information obtained from the investigations, the patients included in the study were subjected to the 

laparotomy with a diagnostic or curative purpose. In primitive benign retroperitoneal tumors, excisional 

biopsy was performed in 12 patients (35.3% (95% CI 20.9, 52.0) and 17 patients (34.0%).(95% CI 22.1, 

47.7)) tumor excision was performed. Primitive malignant retroperitoneal tumors were subjected to 

excisional biopsies in 15 cases (44.3% (95% CI 20.9, 52.0)), and in 27 cases (54.0% (95% CI 40.3, 67.3)), 

the tumor was completely exuded. Although retroperitoneal cysts are in most cases benign, which we 

demosntrated in our study as well, all 6 cysts identified were benign, the full excision of cysts was 

successful in only 2 cases (4.0% (95% CI 0.8, 12.2), in 4 cases what constituted (11.% (95% CI 20.9, 

52.0)) partial excision of cysts was performed. Non-Hodgkin's lymphomas with primary damage of the 

retroperitoneal lymph nodes were confirmed in 7 cases, in 3 cases by excisional biopsy (8.8% (95% CI 

4.1, 25.6)), and in 4 cases, when the disease was manifested by the presence of a formation or a solitary 

conglomerate, the entire formation or conglomerate was removed (8.0% (95% CI 2.8, 17.9)). Analyzing 

the overall, radical excision of primitive tumors was possible only in 50 cases (59.52%, p<0.05), in 34 

cases (31.48%, p<0.05) performing excisional biopsy. 

 

Table 8. Type of interventions undertaken 

 

                                                                                          Biopsy/Partial Radiacal 

                                                                                            excision excision 

 P
R

T
 

cl
as

si
fi

ca
ti

o
n
 

1-PRT benign Absolute number 12a 17a 

Relative number (%) 35,3% 34,0% 

95,0%, Inf. Limit IC 

for No. relative 

20,9% 22,1% 

95,0%, Sup limit IC 

for No. relative 

52,0% 47,7% 

2-PRT 

malignant 

Absolute number 15a 27a 

Relative number (%) 44,1% 54,0% 

95,0%, Inf. Limit IC 

for No. relative 

28,5% 40,3% 
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95,0%, Sup limit IC 

for No. relative 

60,7% 67,3% 

3- 

Retroperitonea l 

cyst 

Absolute number 4a 2a 

Relative number (%) 11,8% 4,0% 

95,0%,Inf. Limit IC 

for No. relative 

4,1% 0,8% 

95,0%, Sup limit IC 

for No. relative 

25,6% 12,2% 

4 – LNH Absolute number 3a 4a 

Relative number (%) 8,8% 8,0% 

95,0%, Inf. Limit IC 

for No. relative 

2,5% 2,8% 

95,0%, Sup limit IC 

for No. relative 

21,7% 17,9% 
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A variety of benign and malignant lesions (primary or metastatic) can be detected in the retroperitoneal 

space. The study showed 84 cases of primary retroperitoneal tumors (71.18 %), confirmed by 

morphopathological examination, out of a total of 118 cases originally included in the study. Data from 

the literature indicate that malignant tumors are four times more frequent than benign lesions (Hong 

Chang et al. 2017). Retroperitoneal space is the second most common soft tissue sarcomas development 

site, constituting 80% of malignant retroperitoneal tumors of mesenchymal origin, is associated with an 

unfavorable prognosis of long-term survival. In our study the most common form of sarcoma found was 

liposarcoma: in 20 cases (42.55% of all malignant tumors), followed by undifferentiated pleomorphic 

sarcoma - in 6 cases (12.76% of malignant tumors), and leiomyosarcoma, in 4 cases (8.51% of malignant 

tumors). The adverse prognosis in these types of tumors is due to the technical difficulties in obtaining R0 

resections during surgery. Although liposarcoma compared to leiomyosarcoma reaches much larger 

dimensions, both forms of sarcoma are characterized by an aggressive loco-regional development, 

frequently invading adjacent organs and tissues. Other malignant tumors diagnosed in the study were: 

fibrosarcoma - 3 cases (3.57%), MPNST - 2 cases (2.38%), hemangiopericytoma, myofibrosarcoma, 

osteosarcoma, synovial sarcoma, ectopic seminoma - each one case (1.19%). The vast majority of 

malignant lymphomas detected in the study were non-Hodgkin's type, derived from B cells, in 7 cases 

(14.89% of malignant tumors). These tumors were diagnosed by biopsy, morphological diagnosis being 

confirmed by immunohistochemistry. Among benign PRTs, the most common were lipoma and benign 

schwannoma 

- 7 each (8.33%) and retroperitoneal cyst - 6 cases (7.14%). The most rare histopathological forms were: 

retroperitoneal lymphoadenopathy - 3 cases (3.57%), mesenchyma and neurofibroma (each with 2 cases 

(2.38%)), angiolipoma, fibrolipoma, granuloma, leiomyoma, lymphangioma (each with one case what 

constituted (1.19%)). 

Completion of the diagnosis was possible after histopathological examination of tumor tissues. 

Immunohistochemical techniques were used in addition to the examination of H & E colored sections in 

44 cases which constituted (37.28%). The use of immunohistochemical diagnostic techniques allowed to 

finalize the morphopathological diagnosis of PRTs in 30 cases (25.42%), and in 14 cases, what 

constituted (11.86%) was confirmed the non-PRT status of tumors, these being: metastases of carcinoma 

in 4 cases (3.39%), neuroendocrine tumor - 4 cases (3.39%), GIST - 5 cases (4.23%), peritoneal 

pseudomixoma - 1 case (0.84%). However, due to the inherent limitations of immunohistochemistry, in 6 

cases what constituted (7.14%) was not possible to determine the morphological diagnosis. To prevent 

cases of diagnostic uncertainty, complementary immunohistochemistry techniques should be 

supplemented with molecular genetic testing (Miettinen et al. 2000). 

 

Figure 7. PRT histological type 

A. Malignant primitive retroperitoneal tumor. B. Benign retroperitoneal tumor 

 
An important feature of malignant retroperitoneal tumors is a tendency to relapse. Patients who 

experienced relapses of retroperitoneal tumors 29 (34.52%) were also included in the study after radical 

A B 
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Liposarcoma 

Leiomiosarcoma 

Monofazic synovial sarcoma 

Undifferentiated pleomorphic 
sarcoma 

Fibrosarcoma 

Lipoma 

Fibrolipoma 

4% 
7% 

4% 

3%3% 

55% 

24% 

surgical treatment. Thus, 15 of the patients in the study addressed repeatedly on the first relapse (which 

was 17.85%), 4 patients on the second relapse (4.76%) and 2 patients on the third relapse (2.38%). The 

most common relapsed liposarcoma. This type of retroperitoneal sarcoma relapsed in 8 cases - once 

(34.78%), in one case - 2 relapses (4.34%) and in 2 cases - 3 relapses (8.69%). Undifferentiated 

pleomorphic sarcoma was the second most frequent relapses. It relapsed in 3 cases (13.04%) once and in 2 

cases (4.34%) 2 times. As with 2 relapses (4.34%) a patient was diagnosed with fibrosarcoma. A 

recurrence of monophasic synovial sarcoma was also recorded. Although benign tumors, lipomas and 

fibrolipomas have each relapsed once. In 2 cases, the patients were hospitalized with a diagnosis of 

relapsing liposarcoma, clinically-imagistically confirmed and undergoing surgical treatment, and the 

morphological examination of the removed postoperative part established the diagnosis of granuloma and 

iflamator process. 

 

Figure 8. Share of PRT recurrences 
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GENERAL CONCLUSIONS 

 
1. To determine the topographic localization, the tumour texture as well as the uni- or multicentric 

character of the tumour, both USG and CT with i.v. contrast. demonstrate virtually the same 

informativeness. In assessing the tumour size as well as the proximity ratio of the tumour to the 

adjacent organs, the CT with i.v. contrast. it is superior to ultrasonography. 

2. Considering the large size of the tumour, on average 17.3 cm, preference was given to the 

laparotomy approach which offered the possibility of macroscopic evaluation of the tumour with 

excisional biopsy or cytoreductive excision of the tumour in 34 cases, which constituted 40.47 % 

and the pathological examination of the fully removed tumour, in 50 cases, which is 59.53%. 

3. Analyzing the data obtained in the study, we can affirm that the USG and the CT with i.v. 

contrast. it provides information about location, tissue texture, the uni- or multicentric nature of 

the tumour and the relationship between the tumour and the adjacent anatomical structures that 

allows the assessment of the indications for surgical treatment. The pathological and 

immunohistochemical examination of the excised tumour or the biopsy material allows the 

definitive diagnosis of TRP with the definitive assessment of the morphological type of the 

tumour. 

4. A diagnostic algorithm and clinical approach to patients with retroperitoneal tumours were 

developed with its implementation in the work of surgeons and oncologists.
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PRACTICAL RECOMMENDATIONS 

a. For medical practitioners: 

 

 

1. In order to optimize the diagnostic-curative management and increase 

the yield of surgical treatment in patients with primitive retroperitoneal tumors, the 

"Algorithm of conduct of patients with PRT" is recommended, proposed to clinicians 

(surgeons, oncologists, family doctors, imaging physicians) in the Republic of 

Moldova, developed in accordance with the conditions of local activity. 

a. For the administration IMSP IOM 

 

2. Ultrasound is the diagnostic method used in the first stages of 

diagnosis, but it can also be used in the finalization of the diagnosis - a guiding 

method for puncture-biopsy of tumors, especially in the case of giant tumors that 

exceed the retroperitoneal space dislocating the organs of the abdominal cavity. 

The use of the Doppler module provides the opportunity to study the vascular 

behavior patterns of some tumors in real time, with a superior resolution. Also, 

ultrasound can be used at the post-operative monitoring stage, the method being 

accessible and efficient. Thus, providing the institution with specialists trained to 

perform investigation tablets, equipping the institution with performant ultrasound 

apparatus and providing the supplies needed to perform ultrasound guided biopsies 

would facilitate the diagnosis and programming of combined treatment stages. 

3. Providing patients access to high-resolution Computed 

Tomography investigation, with the possibility of performing CT-guided biopsies, 

would offer the possibility of establishing morphopathological diagnosis 

minimizing the weight of diagnostic laparotomy and traumatic impact of this 

procedure. 

4 Providing the Morphopathology section with the supplies necessary 

for the immunohistochemical study of tumors through financial and logistical 

supply efficiency. 
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APPENDIXES 

Appendix no. 1 

 

PRACTICAL APPROACH TO RETROPERITONEAL MASSES 
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Appendix No. 2 

THE DIAGNOSIS AND MANAGEMENT OF THE RETROPERITONEAL MASSES 
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Appendix No. 3 

 

PREDICTIVE ASSESSMENT OF RETROPERITONEAL TUMOR BASED ON 

IMAGING FEATURES 
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LNH – Non-Hodgkin Limfom LS – 

liposarcoma 

MDM 2 – p53 gene activity regulating oncoprotein 

MPNST –Malignant peripheral nerve sheath tumors OMS 

– World Health Organization 

PCNA – Nuclear proliferation antigen PPR 

– Posterior perirenal space 

RMS – rabdomiosarcoma 

ROC – Receiver Operating Characteristics RPS 

– retroperitoneal sarcoma 
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S-100 – peripheral nerve sheath superficial protein 

SATB – ideintified marker in metastases of colorectal carcinoma SMA 

– smooth muscle actin 

SRP – Retroperitoneal space 
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STS – Soft tissue sarcomas 

TLS/EWS-CHOP 

TNF – Tumor necrosis factor 

PRT – Primitive retroperitoneal tumor USG 

– ultrasonography 

VCI – Inferior vena cava Vim 

– vimentin 


