
1. These stranded dolphins were not associated temporally nor spatially with any primary anthropic acoustic activities.

2. CLL were primarily confined to the right liver lobe with a dorso-caudal to cranio-ventral progression and they were
associated with phlebothrombosis, intravascular gas bubbles and moderate-severe trematodal cholangiohepatitis.

3. The macroscopic features of CLL were similar among all individuals but the extent of the parenchyma involved varied.
The histologic features of CLL were similar in all cases with slight variations, primarily relating to their chronicity, and
along with their distribution, revealed a ordered progression from hepatic veins into the adjacent hepatic parenchyma.

4. There was a clear progression from cystic spaces partially lined or circumferentially lined by fibrin (“acute”) and
erythrocytes towards cystic spaces bound by variably dense bands of connective tissue (“chronic”).

5. Cysts are not of epithelial origin as cysts described in Polycystic Kidney Disease in humans.
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Systemic acute gas embolism lesions
(intravascular gas bubbles, disseminated 

microvascular haemorrhages, fat embolism) 
*First observed in beaked whales

Two decades ago, acute decompression-like sickness  related to acoustic factors such as mid-frequency active naval military sonar (MFAS) was 
described in different cetaceans (Jepson et al., 2003; Fernández et al, 2004;  Fernández et al., 2005). Different pathological changes were proposed to 
be correlated with the decompressive event: 

Gas filled cavities in parenchymous organs
(cystic liver lesions)

*Observed in other cetacean species, mainly dolphins

In vivo gas bubble formation due to acute rapid 
decompression (consistent with human 
decompression sickness) (Fernández et al., 2005). 

directly related to  
mid frequency 
military sonar ? 

Figure 1. (A) Macroscopic features of CCL in dolphins. (B) Immunohistochemistry features of CCL in dolphins. Factor VIII is 
expressed in endothelial cells and some fibrin (arrow and right upper inset) clusters lining hepatic venous cystic dilatations (*). 

Right lower inset: Partially organized fibrinous thrombus exhibits Factor VIII labelling
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Figure 2. Histochemical features of cystic liver lesions in dolphins. (C)Moderate calibre hepatic vein with an obliterative 
thrombus. The latter contains numerous cystic spaces (arrows). Adjacent hepatic veins are cystically dilated (*). (D) Chronic cystic 

liver lesion characterized by fibrous connective tissue (blue), minimal marginal fibrin (arrows), and atrophic hepatic cords (*).

Case Gas composition
1 Intestinal gas: 60.7% CO2; 39.3% H2

2 Not performed.

3 Cystic liver lesions: 83.7 ± 2.1% N2; 2.7 ± 0.5% O2; 13.5 ± 2.4% CO2

4 Cystic liver lesions: 85.2 ± 2.2% N2; 4.8 ± 2.3% O2; 10.1 ± 0.3% CO2

Table 1. Gas composition analysis results

Further research is needed to determine 
precise etiopathogenesis(es) and 

contributing factors for CLL in cetaceans.

but lack of comparable 
CLL in human 
decompression sickness.
(Piantadosi et al., 2004)

Our data strongly suggests that CLL are the result of the combination of a pre-existing hepatic vascular disorder 
superimposed and exacerbated by ex novo, in situ or circulating decompressive related gas resulting in hepatic 

cysts, and clearly differ from acute systemic gas embolism in beaked whales linked to MFAS.

Twenty years later, after 
1200 cetacean 

necropsies, cetacean 
CLL and their 

etiopathogenesis were 
reassessed. 

After the pathologic investigations (n=1200), only 4 male striped dolphins (Stenella 
coeruleoalba) showed these cystic liver lesions (CLL), with a low prevalence (2%) (n= 172)
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Can Dolphin CLL be 
associated with a  
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cetaceans?

YES

RESULTS DISCUSSION

Figure 3.  Thrombi within hepatic veins and nitrogen gas bubbles. Figure 4.Corrosion cast model of the complex vasculature of a striped 
dolphin’s liver. Arrows indicate the CLL distribution, from the  right 

liver lobe with a dorso-caudal to cranio-ventral progression 

Thrombosis in hepatic veins (Budd-Chiari-like Pathology) + Decompressive Nitrogen Bubbles 
Dolphin Polycistic Liver Pathology

BUT

A B

C

Hepatic vein

REFERENCES
• Fernandez, A., Jepson, P.D., Diaz-Delgado, J. et al. Budd-Chiari-like pathology 

in dolphins. Sci Rep 12, 12635 (2022). 
• Fernández, A., Sierra, E., Díaz-Delgado, J. et al. Deadly acute Decompression 

Sickness in Risso’s dolphins. Sci Rep 7, 13621 (2017). 
• Fernández A, Edwards JF, Rodríguez F, Espinosa de los Monteros A, Herráez P, 

Castro P, Jaber JR, Martín V, Arbelo M. "Gas and fat embolic syndrome" 
involving a mass stranding of beaked whales (family Ziphiidae) exposed to 
anthropogenic sonar signals. Vet Pathol. 2005 Jul;42(4):446-57

• Fernández, A., Arbelo, M., Deaville, R. et al. Whales, sonar and 
decompression sickness (reply). Nature 428, 2 (2004). 

• Jepson, P., Arbelo, M., Deaville, R. et al. Gas-bubble lesions in stranded 
cetaceans. Nature 425, 575–576 (2003). 

• Jepson, P.,  & Deaville, R.,  & Patterson, I & Pocknell, A & Ross, H & Baker, J & 
Howie, F.,  & Reid, R & Colloff, A.,  & Cunningham, A., (2005). Acute and 
Chronic Gas Bubble Lesions in Cetaceans Stranded in the United Kingdom. 
Veterinary pathology. 42. 291-305. 10.1354/vp.42-3-291. 

• Piantadosi, C., Thalmann, E. Whales, sonar and decompression 
sickness. Nature 428, 1–2 (2004). 

?

OBJECTIVE


