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PELVIC 
REGION 



PELVIC BONE TUMORS 

 Pain 

 

 Pathological fracture 

 

 Restricted ambulation 



CHONDROSARCOMA OSTEOSARCOMA EWING SARCOMA 

- iliac bone  78% 

- pubic bone 22% 

PRIMARY PELVIC BONE SARCOMAS 

MIELOMA 

BONE METASTASES 
SECONDARY PELVIC BONE TUMORS 



SOME PROBLEMS... 

 Late diagnoses: 
 Mistakes in symptoms and imaging 
 
 

 Difficult to get surgical margins: 
 Extended lesions 
 Complex anatomy  

Weber  
 
 

 Reconstruction: 
 Restoration of the anatomy 
 Post-op complications 

Local Recurrence rate: 28 - 71% 

Complication rate > 50% 

206 pts. 32 years 

Overall survival 50% 



 Multidisciplinary therapeutic approach: 

  - Medical oncologist  

  - Radio-therapeutic oncologist 

  - Radiologist 

  - Pathologist 

  - Orthopaedic Surgeon 

 Goals of treatment:  

  - healing 

  - pain relief 

  - impending fractures  

   - emotional acceptance 

  - independent ambulation 

PELVIC BONE SARCOMAS 



 

Pelvic tumor surgery is highly demanding:  
 

 
 

 

PELVIC BONE SARCOMAS 

BIG TUMORS 

“SPECIAL” ANATOMY 

HIGH RATE COMPLICATIONS 

BAD LOCAL CONTROL 

“FINE” DIAGNOSES 

PERIACETABULAR RESECTIONS 

IMPLANTS “SMALL”/SAFE 

INTRA-OP NAVIGATION 



Before 1970 After 1970 After 1989 

Overall 75% 50% 33% 

Fatal 10% 2% 0% 

5-year OS 25-30% - 37% 

(Conrad, 1998) 

PELVIC BONE SARCOMAS: COMPLICATIONS 

      Biologic   Pelvic               Saddle 

     reconstr.   prosthesis. 

 

O`Connor and Sim   1989    29% 

Donati et al    1993    25% 

Abudu et al    1995     26% 

Uchida et al    1996   18% 

Gradinger et al  1991   11% 

Windhager et al     1996   11%  25% 

Schwameis et al   2002   30% 

Ozaki et al   2002   25% 

Ajassir et al  2005     37% 

Guo et al   2007   32% 

Tunn et al   2007   42% 

Falkinstein et al  2008   29% 

Jaiswal et al  2009   30% 

INFECTION (30%) 



CHECKLIST: PELVIC SARCOMA SURGERY 
 

 Biopsy, imaging, histology 

 Multidisciplinary pre-op planning 

 Urology, vascular surgery,  

 plastic surgery, general surgery 

 Bladder catheter, colon cleansing  

 Vascular embolization, cava filter 

 Fast blood supply, blood units and plasma 

 Prophylaxis and continuous  

 antibiotic treatment  

 (gram+/-, anaerobic) 

 Pain management (catheter, CIP) 

 ICU, postoperative management 

 Mobilization and physiotherapy  





   Clinical Orthopaedic and Related Research 1993 Jan;(286):241-6. 

A system for the functional evaluation of reconstructive procedures after surgical 
treatment of tumors of the musculoskeletal system 

Enneking WF, DunhamW, Gebhardt MC, Malawer M, Pritchard DJ 

University of Florida, Gainesville. 

PELVIC BONE TUMORS 



P1 
P4 

P2 

P3 

H1 

H2 

H3 

RECONSTRUCTION: 
 Affected Area (P1, P2, P3, H1) 
  Tumor Local Extension 

MSTS 



ZONE I 

ZONE 
II 

ZONE 
III 

59 

44 

25 

SANT PAU series 
128 PELVIC TUMORS 

1997-2017 



PELVIC RESECTIONS Enneking P I-IV  

Biological 

Prosthetic 

PELVIC BONE TUMORS 
 

SANT PAU RECONSTRUCTIONS  



 

 

 



AMPUTATION 

EXTERNAL HEMIPELVECTOMY 

 



                                     

Intensive care  

 Long surgical time (> 5 hours) 

 Massive haemorrage 

 Disection and tying of big vessels 

 Visceral disection (risk of lesions) 

Perioperative mortality 
• J. H. Pringle, Br J Surg, 1916    68.4% 

  

• R. Capanna et al, GIOT, 1990  1.3%  

EXTERNAL HEMIPELVECTOMY 



Necrosis and cutaneous dehiscence (30%) 

 

EXTERNAL HEMIPELVECTOMY 







SALVAGE LIMB SURGERY 

RECONSTRUCTION 



  

 Iliac bone+sacrum 

 Lumbopelvic restoration 

 

AREA I+P4:  

SACROILIAC JOINT 

P1 
P4 

P2 

P3 

H1 

H2 

H3 







AREA I: ILIAC BONE 

  

 Iliac bone 

 Non 
weight-
bearing 



3 Months 

1 year 



AREA II: ACETABULUM 

  

 Acetabulum 

 Weight-
bearing area 



LIMB SALVAGE SURGERY 

  

HIGH SURGICAL RISK 

PELVIC TUMOR RECONSTRUCTION: 
 Multiple technical options 
 Oncologic complications: 

•Local recurrences 
•General dissemination 

 Orthopedic complications: 
•Infection 
•Hemorrhage  
•Biomechanical problems  



PELVIC SURGERY 
 

 Iliofemoral arthrodesis 

 “Saddle” prosthesis (Saddle prosthesis) 

 Structural allograft 

 Allograft+prosthesis (APC) “composite” APC 

 “Compound” Osteosynthesis 

 “Custom-made” prosthesis 

 “Floating” hip (Girdlestone) “Flail hip” 

 Suspension plasty (LARS) 

 External Hemi-pelvectomy   
“Forequarter amputation” 





“SADDLE” 
PROSTHESIS 

“ICE-CONE” 
PROSTHESIS 



75 y. CS II/III  







45 y. CS II/III  



45 y. CS II/III 







45 y. CS II/III  





VIDEO CAMINANDO 



AREA III: ISQUION & PUBIS 

  

 Isquion & Pubic bone 

 Non weight-bearing 







CT SCAN 3 months 



XR 6 months 



MRI 4 years 





AREA II+III: ISQUION & 
PUBIS+ACETABULUM 

  

 Isquion & Pubic+acetabulum 

 Weight-bearing area 

























Methods: We retrospectively reviewed one hundred consecutive patients who received 
reconstruction with modular hemipelvic endoprostheses from June 2001 to March 2010. The 
living patients were followed for an average of 52.9 (range, 24-103) months. There were 85 
primary tumors and 15 isolated metastases. 
Results: At the time of last follow-up, fifty-eight patients were alive with no evidence of 
disease and thirty-six patients died of disease. Twenty patients experienced a local recurrence 
and twenty-eight patients developed distant metastasis. Patients with wide surgical margins 
had a significantly lower local recurrence rate than those with inadequate margins (p¼ 0.03). 
The mean MSTS (Musculoskeletal Tumor Society) 93 score was 57.2% (range, 16.7-86.7%). 
The mean Karnofsky Performance Score (KPS) was 64.4 (range, 30-90). Postoperative 
complications occurred in 45% of the patients. Wound healing disturbance (18%) and deep 
infection (15%) were the most predominant. Less frequent complications included 
dislocation, which occurred in nine patients and mechanical complications including 5 
breakages and 2 aseptic loosening. 
Conclusion: The modular hemipelvic endoprosthesis can provide a versatile reconstruction 
option for a variety of pelvic defects with an acceptable rate of complication. Wide margins 
whenever possible should be the goal for these complex patients. 



Series Pts Reconstruction L.R. 
(%) 

INFECCIÓN 
(%) 

Guo et al., JSO 2010 45 Different types 22.2% 11.1% 

Wei et al., CORR 2007 28 Modular hemipelvic prosth. 25 % 32.1% 

Delloye et al., JBJS 2007 24 Allograft 29 % 12.5% 

Aljassir et al., CORR 2005 27 Saddle prosthesis 22 % 37  % 

Wirbel et al., Acta Orthop 1999 39 Megaprosthetic replacement 23 % 25.6% 

Abudu et al., JBJS 1997 35 Prosthesis 24 % 26  % 

Ruggieri et al. , JBJS 2010  228 Different types 20 % 18.2% 





82 y.  

UPS 

Area 1+4 



45 y.  

OS 

Area H2 



3 YEARS POSTOP LR PROGRESSION 



4 YEARS SECOND POSTOP  





To ensure good surgical results… 

•“Careful” patient selection 

•“Careful” surgical planning and technique 

 

Necessary  

•To minimise complications 

•To provide correct evolution 

PELVIC BONE TUMORS 



PELVIC BONE TUMORS & PELVIS BONE RESECTIONS 

 Very demanding surgery with significant functional, social 
and psychological impact on the patient. 

 Surgery associated with high morbid-mortality. 

 The introduction of adjuvant chemotherapy and 
radiotherapy, plus the improvement in 
reconstruction techniques, limb salvage surgery has 
replaced in a high number of cases the aggressive hemi-

pelvectomy. 



 Pelvic resection is complex. 

 Pelvic bone resection is technically difficult due 
to the large size of pelvic tumors and the proximity 
to the pelvic organs and neurovascular structures 
of the pelvis and inferior extremities 

 Abundant technical and human resources are 
necessary. 

 

PELVIC BONE TUMORS & PELVIS BONE RESECTIONS 



 Great morbidity and high risk of neurological 
lesions and infection. 

 Surgical complications higher than 50-60%. 

 Worst results with peri-acetabular resections 

 A high emotional acceptance by patients is 
probably the most important factor to advocate 
for pelvic resection with limb salvage. 

PELVIC BONE TUMORS & PELVIS BONE RESECTIONS 



 A large volume of pelvic tumors commonly 
produces a high incidence of marginal bone 
resections.  

 Extensive pelvic tumor resection surgery is only 
done in approximately 65% of cases. 

PELVIC BONE TUMORS & PELVIS BONE RESECTIONS 



 Benign pelvic tumors and pelvic bone 
metastases which do not affect the hip joint 
such as the involvement of ischium, pubis and 
sacroiliac region can usually be managed by 
conservative methods such as: 

  -external radiotherapy (isolated).  

  -minimally invasive procedures    
  (radiofrequency ablation, cryosurgery or percutaneous  
  osteo-plasties). 

PELVIC BONE TUMORS 









Anatomic location, tumor size, and 

margin predicted survival. Fifteen 

patients (35%) had local 

recurrence. 

 43 patients who had high-grade 

pelvic tumors  

The 5-year event-free survival rate in 

patients with no metastasis at 

presentation was 35%. 

Between January 1948 and December 

2004, 18 male and 15 female patients 

aged 3 to 48 (mean, 20)  

59 cases of pelvis chondrosarcoma 

Function was better among patients treated by 

conservative surgery, and among them, even better 

when the periacetabular area remained intact 

Our study confirmed that resection margins quality is 

a major prognostic factor both for local control and 

for survival. On the other hand, local recurrence  

Is an adverse survival prognosis factor and its 

correlated with resection margins quality  







Series Pts Reconstruction L.R. 
(%) 

INFECTION 
(%) 

Guo et al., JSO 2010 45 Different types 22.2% 11.1% 

Wei et al., CORR 2007 28 Modular hemipelvic prosth. 25 % 32.1% 

Delloye et al., JBJS 2007 24 Allograft 29 % 12.5% 

Aljassir et al., CORR 2005 27 Saddle prosthesis 22 % 37  % 

Wirbel et al., Acta Orthop 1999 39 Megaprosthetic replacement 23 % 25.6% 

Abudu et al., JBJS 1997 35 Prosthesis 24 % 26  % 

Ruggieri et al. , JBJS 2010  228 Different types 20 % 18.2% 



Mankin et al., Surg Oncol Clin N Am 2005  

 206 pts. with pelvic tumors treated 

in a period of 32 years 

 Overall survival:  

 50% at a mean of 5.2 y (range, 0.5–24 y) 

 Patients with hemipelvectomies and 

allograft replacements survived just 

as well or poorly as patients with 

partial resections.  

 Marginal and wide margins had 

almost identical outcomes; 

intralesional margins fared less well.  



SURGERY The futur… 



3D 
PLANIFICATION 

(CAD-CAM) 
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In summary 

The development of the imaging techniques and surgical 
techniques has increased limb salvage procedures. 

In selected patients with pelvic bone tumors oncological 
and functional results may be favorable. 

A tumor-free surgical margin is necessary to improve 
cancer outcomes and survival in pelvic tumors. 

The probability of obtaining  free margins during resection 
of pelvic tumors decreases with respect to tumor resections 
in appendicular skeleton. 



In summary 

 Difficult surgery:  
o large tumors 

o complex Anatomy  

o complicated reconstruction, especially in the acetabulum 

 High rate of pelvic reconstructive surgery complications 
requiring surgery afterwards:  

o mechanical (loosening, fractures, etc)  

o infection  

o local recurrence 

 External hemi-pelvectomy is rarely required after the 
improvement of pelvic bone tumor salvage surgery. 
 

 



 In some cases we consider acceptable marginal 
resections and intra-tumoral curettage (selected cases of 
bone metastases and benign tumors).    

 The only cases to consider tumor resections similar to 
sarcomas of bone, in cases of bone metastases, would be 
isolated pelvic metastasis in primary tumors of good 
prognosis (kidney, thyroid, breast). 

In summary 



In summary 

 In recent decades major improvements in reconstructive 
osteo-articular surgery permit different valid options for 
pelvic reconstruction.    

 The experience of the oncological orthopedic surgeon in 
reconstruction is very important. 

 Treatment of pelvic bone tumor disease is very difficult 
and requires a multidisciplinary approach.   

 Surgical indications are very difficult to establish and an 
individualization of the cases is necessary 





SURGERY The present … 



GRACIAS 



Thank you for your attention 
igracia@santpau.cat 
apeiro@santpau.cat 

ltrullols@santpau.cat 
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