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Spleen invasion in Hodgkin 

lymphoma 

Issue 1: How is splenomegaly defined? 

Issue 2: What is the best imaging 

technique to detect splenic focal lesions? 

Issue 3: What is the best imaging tool to 

characterize the nodules in the spleen?: 



 

 

Issue 1: How is splenomegaly 

defined? 

 

 
Availability of different tools for sizing the 

spleen! 

 

Palpation: >1 cm from the costal border (in 

the midclavicular line), but it is associated 

with 35%-40% false-negative findings* 

  
*Picardi M et al. Haematologica 2003; 88: 794-800  

 

 



Ultrasonography scan: excellent 

tool for sizing the spleen  

• Easy to perform in routine practice 

(at the patient’s bedside)   

• Safe: no ionizing radiation  

• Less expensive than radiological 

tools 

• Performable by hematologists   

Picardi M et al. Bone Marrow Transplantation 1999; 24: 173-177 

Picardi M et al. Blood 2002; 99: 4228-4230 

Picardi M et al. Haematologica 2003; 88: 794-800 

 

 



Issue 1: How is splenomegaly defined? 

 

 

 Ultrasonography-calculated splenic volume    



Ultrasonography-measured longitudinal 

diameter 

Results in 30% of false-

negative findings* 

Spleen may have various 

shapes*  

*Picardi M et al. Blood 2002; 99: 4228-4230 

*Picardi M et al. Haematologica 2003; 88: 794-800 







US-calculated splenic volume inter-observer variability 



R= 0.9 

P< 0.0001 



Issue 1: How is splenomegaly defined? 

 

 
Ultrasonography-calculated volume: >400 mL    

*Glatstein E et al. Cancer 1969; 24: 709–718 

Splenomegaly may occur even if the spleen is 

not affected by HL (hyperplastic or congestive 

enlargement), and involvement does not 

necessarily imply spleen enlargement* 



Issue 2: What is the best imaging 

technique to detect splenic focal lesions? 

 Excellence in ultrasound imaging techniques: 

•  High resolution 

•  Real-time tissue harmonic compound 

•  SonoCT   

•  Contrast-enhanced  

 



The ultrasonography features of 

splenic focal lesions 

 

 

One or more distinct hypoechoic, ovoid, well- 

circumscribed, macro-nodule (>1 cm) or micro-

nodule (<1 cm) by measuring the long axis.   

Nodule behaves differently at i.v. infusion of 

contrast agent containing sulfur hexafluoride-filled 

phospholipid-stabilized microbubbles, including the 

arterial phase (starting 10 sec after injection) and 

the parenchymal phase (starting 40 sec after 

injection, until 7-9 min)   

Picardi M et al. Radiology 2009; 251: 574-582  



Nonenhanced 

harmonic compound 

US shows 1 cm nodule 

Color-Doppler 

examination 

Staging in a patient 

with HL: focus on  

spleen (FDG PET - ) 



Perfusion (arterial and parenchymal) phase contrast-enhanced US shows the 

isoechoic and isoenhanced nodule. Diagnosis was splenic hemangioma  



 

Patient with suspected 

HL relapse in the liver, 

post-bone marrow 

transplantation  

Nonenhanced harmonic 

compound US shows 1 cm 

nodule in the liver (V seg) 

FDG PET/CT scan + 



Perfusion phase contrast- 

enhanced US shows the  

rim-enhancement of the  

nodule  

 

Diagnosis: 

micotic abscess 

(biopsy-proven)  

 



Nonenhanced 

harmonic compound 

US shows a 3-cm 

nodule 

Color-Doppler 

examination 

Staging in a patient  

with HL: focus 

 on spleen (FDG PET + ) 



Arterial phase contrast-enhanced US shows an 

isoechoic and isoenhanced nodule. Parenchymal 

phase contrast-enhanced US shows a clear 

hypoechoic defect in the nodule. 

Diagnosis: nodular infiltration in the spleen by HL 

(biopsy-proven) 



                              

      

 

 

 

 

                           

 

ROI= I / T 

Red-line= Hodgkin lymphoma / Yellow-line= normal tissue    



Issue 3: What is the best imaging tool to 

characterize the nodules in the spleen? 

 

Picardi M et al. Radiology 2009; 251: 574-582  



Aim of the study 
To prospectively compare the 

efficacy of contrast-enhanced 

US, diagnostic CT (with hepatic 

arterial and portal venous 

phases, at 30 and 60 seconds 

after contrast injection) and FDG 

PET (with nonenhanced low-

dose CT for segmented 

attenuation correction) in 

detecting nodular infiltration in 

the spleen of patients with newly 

diagnosed HL, at pre-treatment 

staging. 

Picardi M et al. Radiology 2009; 251: 574-582  



According to the 

Reference Standard*: 
Overall  30/100 patients had 

splenic nodular infiltrations  

 

Sensitivity rates: 
•Perfusion US 100% (30/30 

nodular infiltrations) 

•FDG PET 43% (13/30 nodular 

infiltrations) 

•Perfusion CT 43% (13/30 

nodular infiltrations) 

 

False-negative rates:  
•FDG PET 57% 

•Perfusion CT 57% 

*Picardi M et al. Radiology 2009; 251: 574-582  



13 patients were upstaged, moving from an originally limited disease 

(stage I and stage II with only supradiaphragmatic involvement) to a 

more extended disease (stage IIIs with supradiaphragmatic and 

splenic involvement) 

                                                      Picardi M et al. Radiology 2009; 251: 574-582  



 

 

 

The best imaging tool to detect 

splenic nodular involvement by HL!  



Fused FDG PET/contrast-enhanced CT 

as a single front-line imaging tool to 

stage and to guide treatment strategy 

Picardi M et al. Annals of Oncology 2011; 22: 671-680 



Efficacy of a combined treatment strategy 



                                        Picardi M et al. Annals of Oncology 2011; 22: 671-680  





Picardi M et al. Annals of Oncology 2011; 22: 671-680 





In conclusion 

We should use integrated imaging 

(at least two techniques 

supported by i.v. contrast 

agents) to detect 

spleen invasion in patients 

with Hodgkin lymphoma.  
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