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According to studies, pelvic sarcomas account for 10-

20% of bone sarcomas, and include such histological 

types as chondrosarcoma in adults, Ewing's sarcoma in 

children, and osteosarcoma in adolescents.
[ 16,17,18 ]

 

According to M. _ U. _ Jawadetal., the most common of 

the primary sarcomas of the pelvic bones is 

chondrosarcoma, osteosarcoma is in second place
[19]

 

While according to research G. Garsia et al. 

osteosarcoma, Ewing's sarcoma, and then 

chondrosarcoma were observed more frequently.
[ 20 ]

 The 

reason for the differences is that the number and age of 

patients varied within different limits, which was 

reflected in differences in prevalence rates. The most 

typical localization of the lesion in pelvic sarcomas is the 

ischial tuberosity, the iliac-pubic branch, the 

acetabulum.
[ 21,22,23,24 ] 

 

 

Description of the preoperative planning technique 

using MSCT and 3D reconstruction 

We used a preoperative planning method using MSCT 

(MSCT Revolution EVO. GE Healthcare 128 scan) and 

3D reconstruction. The main objectives of preoperative 

planning were to determine the extent of the tumor and 

the involvement of surrounding organs and tissues in the 

process, as well as the precise determination of resection 

margins. A distinctive feature of the planning method we 

proposed was that in order to recreate the intraoperative 

situation during MSCT, the position of the patient during 

the study fully corresponded to his position during the 

planned operation, which is really important due to the 

displacement of anatomical structures and changes in the 

topographic location of organs and bones pelvis. 

Significant moments at this stage were the use of various 

types of rollers, pillows, head restraints and fixing 

means, which thereby creating the intraoperative position 

of the patient. The advantage of using the MSCT 

machine for radiation therapy planning is the flat surface 

of the table, which corresponds to the surface of the 

operating table, while the standard MSCT machines have 

a concave surface. 

 

In addition, the patient was marked with a permanent 

marker on the skin and metal wires and dotted metal 

marks, indicating important bone and anatomical 

landmarks, which in turn greatly facilitated orientation 

both during 3D planning and during surgery. 

 

During the use of the Monaco planning system, the 

boundaries of the pelvic osteotomy were delineated, as 

well as measuring the distances from anatomically 

important points, as well as the angles and direction of 

the osteotomy path during the operation. 

 

The criterion for the effectiveness of preoperative 3D 

planning was the status of resection margins after 

surgery, as well as the percentage of intraoperative 
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Due to the low prevalence, variety of histological forms of bone and soft tissue sarcomas (0.2-0.6% of all 

oncological diseases), their diagnosis and treatment present significant difficulties, are poorly understood and still 

remain the subject of research.
[1,2, 3]

 

 

Tumor formations of the pelvic bones are characterized by a variety of histological forms, lesions, clinical course 

and prognosis. Bone tumors of the pelvis are presented as primary (benign and malignant) tumors, as well as 

tumors of metastatic origin.
[4, 5, 6, 7,8,9, 10, 11,12,]

 

 

Most studies have shown that of the malignant neoplasms in the pelvic bones, primary bone sarcomas are the most 

common, followed by soft tissue sarcomas and metastatic lesions. The analysis of available sources revealed 

inconsistency in data on the prevalence of various histological types of sarcomas of the pelvic bones.
[13,14,15] 

http://www.wjpmr.com/
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complications. In addition, MSCT of the resection 

volume in the preoperative period obtained during 3D 

reconstruction and MSCT after resection was compared . 

 

The first stage of preoperative planning was the 

construction of a three-dimensional model of the pelvis 

using MSCT. 

 

To carry out further stages of preoperative planning, a 

planning system for radiation therapy was used. 

 

During preoperative 3D planning, it is possible to 

delineate the resection volume, as well as organs, tissues 

and neurovascular structures on CT sections. The 

scanning step was 1 mm. After MSCT is completed, the 

obtained images are transmitted via the local network to 

the planning system. 

 

The contouring of the resection volume was carried out 

jointly with a radiation therapist and a surgeon-general 

oncologist. When planning the resection volume, both 

the macroscopic volume of the tumor, which is an 

instrumentally visualized volume of the tumor, and the 

boundaries of the possible microscopic spread of the 

tumor, which is 2 cm from the edges of the visible tumor, 

were taken into account. 

 

The postoperative material was compared with the 

volume of resection planned before the operation using 

software. 

 

Clinical example: 1 

Patient B., born in 1976, was admitted to the hospital 

with complaints: pain in the sacrum with irradiation to 

the right leg. 

From the anamnesis: She considers herself ill around 

January 2019, when she noted pain in the lumbar spine 

radiating to the right leg. In September 2019, due to an 

increase in pain syndrome, MRI of the lumbosacral spine 

was performed, which revealed a volumetric formation 

of the S1 vertebra on the right. Biopsy performed. 

Histology - highly differentiated chondrosarcoma. 

Revision of histological preparations No. 4906/19 - 

Highly differentiated chondrosarcoma. 

Statuslocalis: Gets around with crutches. Sparing 

lameness on the right. Visually in the right iliac region 

without signs of tumor growth. On palpation without 

clear signs of a tumor, local pain is noted. The skin is not 

changed. Movement in the hip joint in full. Peripheral 

lymph nodes are not enlarged. ECOG - 1. Karnofski - 90, 

VAS - 4. Watkins -1.  

Diagnosed with MN of the pelvis, sacrum and coccyx, 

diagnosis code according to ICD-10 C41.4. 

Chondrosarcoma sacral vertebrae SI G2T2bN0M0 (IIB) 

The patient underwent preoperative planning according 

to our proposed method. 

 

 
Rice. 1 Preoperative laying and marking of the patient ; 
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Rice. 2 The process of delineating anatomical structures and tumors in various projections. 

 

 
Fig.3 3D reconstruction of the pelvis with the allocation of blood vessels, rectum, bladder (front view) 
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Rice. 4 3 D reconstruction highlighting blood vessels, rectum, bladder (top view) 

 

 
Rice. 5 Stage of determining the relationship of the tumor with large main vessels (side view) 

 

 
Fig.6 Stage 3 D reconstruction of the state after surgery (side view). 
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Surgical treatment was performed in the amount of 

sacrumectomy with restoration of the integrity of the 

pelvic ring. 

The postoperative material, as well as MSCT after 

surgery, were compared with the MSCT picture of the 

macropreparation obtained by 3D planning. 

Histological conclusion: the morphological picture 

corresponds to G2 chondrosarcoma of the sacrum. 

Complications of surgical treatment: none. 

  

For the current period of recurrence and metastases are 

not observed. 

 

Clinical example: 2 

Patient K., born in 1982, was admitted to the department 

of tumors of the musculoskeletal system with complaints 

of pain and the presence of a tumor in the left iliac 

region. 

Anamnesis: She considers herself ill for about 2 years, 

when she noted the appearance of pain in the left iliac 

region. In August 2018, she noted an increase in pain, 

the appearance and growth of a tumor in the left gluteal 

region. Examination at the place of residence revealed a 

tumor of the left iliac bone. On December 6, 2018, an 

open biopsy of the tumor was performed, with a 

histological conclusion, suspicion of chondrosarcoma . 

Description of the presented images (CT and MRI) - In 

the wing of the right iliac bone, a zone of lytic 

destruction is revealed, represented by a tumor of soft 

tissue radiological density, with extraosseous 

components , with a total size of 12x9x11.5 cm. . On the 

anterior surface of the iliac wing, the thickness of the 

extraosseous component is up to 3.2 cm, the iliac muscle 

is expansively pushed forward. On the posterior surface 

of the wing, the thickness of the extraosseous component 

is up to 8 cm; the gluteus maximus and medius muscles 

are pushed back. There is no connection between the 

tumor and the sciatic nerve (separated by muscle 

elements). The patient underwent a biopsy - the 

conclusion of osteosarcoma. 

Status localis: The skin is not changed. Visually, a 

formation is determined in the right iliac region. On 

palpation, there is a dense consistency, moderately 

painful, 15x10 cm in size, without clear boundaries. 

Peripheral lymph nodes are not enlarged. There is no 

dysfunction of the pelvic organs. ECOG - 1. Karnofski - 

80, VAS - 3. Watkins -1. Frenkel -E; 

The diagnosis was established: Malignant neoplasm of 

the pelvis, sacrum and coccyx _ Osteosarcoma of the left 

ilium T 2 b N 0 M 0. 

The patient underwent preoperative planning according 

to our proposed method. 

 

 
Fig.7 Preoperative laying and marking of the patient ; 
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Fig.8 3D reconstruction of the pelvis with the allocation of blood vessels, rectum, bladder (front view) 

 

 
Rice. 9 Stage 3 D reconstruction of the condition after surgery (front view) 

 

An operation was performed resection of the ilium in the 

amount of PI . 

The postoperative material, as well as MSCT after 

surgery, were compared with the MSCT picture of the 

macropreparation obtained by 3D planning. 

 

Histological conclusion: No. 18284/2019 The 

pathohistological picture is most consistent with 

chondroblastic osteosarcoma of a high degree of 

malignancy (high grade). The tumor grows into the 

subcutaneous fat of the skin flap. The edges of the 

resection of the preparation (bone and soft tissue 

structures), without signs of neoplastic growth. 

Complications of surgical treatment: none.  

For the current period of recurrence and metastases are 

not observed. 

 

Clinical example: 3 

Patient V., born in 1978, IB No, was admitted to the 

hospital with complaints: pain in the left lower limb, 

lameness 

From the anamnesis: He considers himself ill around 

March 2019, when he noted pain in the left lower limb. 

In June 2019, due to increased pain syndrome, MSCT of 

the pelvic bones was performed, which revealed a mass 

formation in the acetabular region on the left . Biopsy 

performed. Histology - low-grade chondrosarcoma . 

Status localis: Gets around with crutches. Sparing 

lameness on the left. Visually in the left iliac region 

without signs of tumor growth. On palpation without 

clear signs of a tumor, local pain is noted. The skin is not 

changed. Movement in the hip joint is limited. Peripheral 

lymph nodes are not enlarged. ECOG - 1. Karnofski - 90, 

VAS - 4. Watkins -1.  
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Diagnosed with MN of the pelvis, sacrum and coccyx, 

diagnosis code according to ICD-10 C41.4. 

Chondrosarcoma left ilium in the region of the 

acetabulum T2N0M0 

The patient underwent preoperative planning according 

to our proposed method. 

 

 
Fig. 10 Preoperative laying and marking of the patient 

 

 
Rice. 11 3D reconstruction of the pelvis with exposure of blood vessels, rectum, bladder (front view) 
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Rice. 12 3D reconstruction of the pelvis with exposure of vessels, rectum, bladder (front view) 

 

 
Rice. 13 Stage 3 D reconstruction of the condition after surgery (front view) 

 

 
Rice. 14 Stage 3 D of macroscopic reconstruction (side view) 
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An operation was performed resection of the ilium in the 

amount of PI . 

The postoperative material, as well as MSCT after 

surgery, were compared with the MSCT picture of the 

macropreparation obtained by 3D planning. 

Histological conclusion: classic low-grade (grade 3) 

chondrosarcoma. 

Complications of surgical treatment: none. 

 For the current period of recurrence and metastases are 

not observed. 

In order to study the effectiveness of preoperative 

planning, we studied the time of surgical interventions, 

the number of repeated intraoperative resections, and the 

status of resection margins. 

 

Table 1 

Comparative analysis of the duration of surgery for tumors of the pelvic bones with/without the use of 

preoperative 3D planning. 
 

Duration of resection of the pelvic bones Average duration ( min) 

using 3D planning methodology 60.95±7.3 

without using the 3D planning technique 81.9±10.54 

t=3.705, p < 0.05, degree of freedom =9 

 

Table 2 

Resection Margin Status and Percentage of Intraoperative Resections Depending on the Use of Preoperative 3D 

Planning. 
 

Parameter Using 3D planning Without using 3D planning χ 
2 

p 

Status of resection margins 

Positive resection 

margins 
0 0 eight 30.8 7.134* 0.008 

Negative resection 

margins 
21 100 fourteen 53.8 7.134* 0.008 

Intraoperative resections 

There is 0 0 6 23.1 4.578* 0.033 

Not 21 100 16 61.5 4.578* 0.033 

intraoperative bleeding 

There is 0 0 3 13.6 1.336* 0.248 

Not 21 100 19 86.4 1.336* 0.248 

*value of χ2 criterion with Yates correction (number of observations in one group >5 ) 

 

When analyzing the results of using the preoperative 

planning proposed by us, a statistically significant 

reduction in the duration of the operation was revealed, 

due to a decrease in decision-making time, as well as a 

more accurate idea of the topographic location of the 

tumor, as well as its relationship with the surrounding 

anatomical structures. In addition, it should be noted that 

in the group of patients who underwent preoperative 3D 

planning, there was no resection, as well as a negative 

status of the resection margins in histopathological 

examination. Also, in this group, there was no 

intraoperative complication in the form of bleeding. 

 

CONCLUSION 
 

Resections of the pelvic bones, especially in the area of 

the ischial tuberosity and the iliac sacral joint, are 

technically complex surgical interventions due to the 

complex geometric three-dimensional structure of the 

pelvic bones, as well as the proximity of important 

organs and neurovascular structures. The high percentage 

of local recurrences is due to the complexity of the 

anatomical and topographic structure of the pelvis and 

the limited operational working field, and according to 

various authors, it is 28-35%. In addition, incorrect 

planning, without taking into account the soft tissues of 

the pelvic region, or its failure to perform, leads to 

incorrect performance of intraoperative osteotomy, 

which, in turn, can have far-reaching consequences, 

expressed in a decrease in local control. 

 

Preoperative planning using modern methods of 

radiation imaging makes it possible to determine with 

high accuracy the surgical tactics for pelvic tumors, 

which is due to the possibility of determining the 

important anatomical structures adjacent to the tumor 

(vascular-nervous structures, hollow organs), planning 

the resection volume, as well as studying the 

macropreparation. It also provides an opportunity to 

compare the pre- and postoperative state after the 

operation, as well as the volume of the resected bone 

fragment with the planned one. All these data play an 

important role in determining further treatment tactics, as 

well as an individual approach to adjuvant chemotherapy 

and radiotherapy. 
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