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ABSTRACT	

Introduction. Chylous reflux is mainly related to lymphatic valvular insufficiency due to chyle-

lymphangectasia and dysplasia. The etiology of chylous ascites (also called chyloperitoneum) 

includes primary abnormalities of lymphatic or chyliferous vessels development or secondary 

causes, such as trauma, surgery or tumors. Conservative approach is the main treatment and 

it includes medical and nutritional therapy. In the event of failure of conservative therapy, 

endovascular procedures and surgical therapy can be used. However, there are cases, 

especially due to primary dysplastic nature, that do not respond to the combined treatment 

reported above and require the implantation of a peritoneum-venous shunt (PVS) (such as 

Denver® Shunts, traditionally used in the eighties for palliation of refractory malignant ascites) 

or other drainage devices.  

Objective. The aim of this study is to evaluate the effectiveness in chylous ascites of the 

application of a device for the peritoneum-venous shunt, in order to achieve the drainage of 

chylous ascites in a central vein, for the recovery of immunological and nutritional components 

(such as proteins, albumin, lymphocytes) into the blood circulation. Where peritoneum-

venous shunts were not successful, also other drainage devices were evaluated, to temporarily 

drain the fluids from the abdomen.  

Materials and methods. The research focused on 3 patients (17- and 47-years old female and 

57 years old male) with recurrent spontaneous chyloperitoneum that were studied and treated 

under local anesthesia with the insertion of a Denver-type peritoneum-jugular shunt. The 

venous end was inserted into a jugular vein via a subcutaneous tunnel that was created and 

the peritoneal end of the shunt was placed at the most caudal part of the pelvis. The Denver 

shunt has a unidirectional pump that was placed in a subcutaneous pocket over the lower ribs 

and allowed daily manual compressions and movement of fluid. Complications related to the 

implant of the valve led us to replace it with an external percutaneous drainage device (Relief® 

system). 

Results and conclusions. All PVS implants were successfully performed. Follow-up period was 

27-32 months (clinical, laboratory and echo-graphic assessment). Significant symptomatic 

relief was obtained in all patients. All patients initially showed a reduction in abdominal 
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circumferences and body weight. Serum albumin, lymphocytes and immunoglobulins levels 

increased significantly following PVS placement. Postoperative complications included 

thrombosis of the jugular vein, treated with low weight heparin subcutaneously. In one patient 

there was a temporary recurrence of the ascites, spontaneously solved, following a proper 

low-fat diet. In the first period, all the patients had a significant improvement of the clinical 

conditions with an acceptable control of chylous ascites and with an improvement of quality 

of life for more than one year. Then, permanent and unsolvable occlusion of the PVS and 

venous thrombosis occurred so all PVS were removed and in 2 patients a Relief ®system was 

implanted to drain the remaining ascites.  

The idea of deriving ascites in a jugular vein did not lead to satisfactory long-term results in 

patients with chylous ascites, so it was necessary to switch to the use of other devices. The 

main problem is the density of the chylous fluid and the presence of coagulation factors that 

promote thrombosis. In the future it will be necessary to evaluate other technical solutions 

and special materials that can allow us to overcome the limits of the proposed method.  
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INTRODUCTION			

Chylous reflux is mainly related to lymphatic valvular insufficiency due to chyle-

lymphangectasia and dysplasia. The etiology of chylous ascites includes primary abnormalities 

of lymphatic or chyliferous vessels development or secondary causes, such as trauma, surgery 

or tumors. The origins of primary forms of chyloperitoneum are correlated with congenital 

dysplastic alterations of chyliferous vessels, cisterna chyli, and the thoracic duct (1; 2) and it is 

not easy to determine its incidence due to a lack of an international registry but they are 

included in rare diseases. These conditions account for approximately 70% of all cases of 

chylous ascites. Pathophysiologically, these malformation-related dysplastic alterations act as 

real obstacles to antigravity lymph drainage just like mechanical obstruction. Primary forms 

are often associated with other clinical features, such as mono- or bilateral chylothorax, 

chylous cysts, mediastinal chyloma or chylomediastinum, chylopericardium, chyluria, chylo-

colpometrorrhea, chyloedema of external genitalia and/or of one or both lower limbs (with 

chylo-lymphostatic verrucosis and chylo-lymphorrhea, chylous joint effusion), and protein-

losing enteropathy (3)(Fig. 1).   

 

 
Fig. 1. 1A, D: Typical “milky” aspect of chylous ascites; 1B, C: omental dysplasia.  

A B 

C D 
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Referring to previous experiences, we found primary cases of chylous ascites more difficult to 

treat than secondary ones, because of their malformative nature. 

Secondary forms of chyloperitoneum due to mechanical causes or obstructions of various 

types or disruptions, including trauma, are less common. 

Chylous ascites causes significant metabolic and immunological alterations, due to loss of 

nutrients (proteins, albumin), coagulation factors and elements of the immune system 

(lymphocytes mostly), contained in large quantity inside the chyle.  

The main purpose of the treatment of this pathology is to avoid the appearance of malnutrition 

that can be life threatening for those patients.  

Conservative approach is the primary treatment and it includes medical and nutritional 

therapy: dietary restriction (based on a low-fat diet and medium chain triglycerides), diuretics 

and the administration of Ocreotide (synthetic analogue of Somatostatin). Repeated 

paracentesis only provides temporary symptomatic relief.  

Concerning the therapeutic approach, these clinical cases, even in the case of an acute onset 

(e.g. chylous peritonitis), should never be subjected to surgical treatment too promptly, at 

least not before having adequately compensated the patient on the metabolic level, with an 

appropriate dietary regimen, based on protein replenishment and limiting the lipid intake 

exclusively to fats based on "Medium Chain Triglycerides" (MCT) which, instead of being 

absorbed through the intestinal cheliferous lymphatic roots, they follow the path of the portal 

system. Decisive, for the faster achievement of a state of metabolic compensation, may be an 

initial regimen of "Total Parenteral Nutrition" (NPT), in order to significantly reduce the flow 

rate of the source of the chylous spreading. 

In the event of failure of conservative therapy, angioradiological procedures and surgical 

therapy can be used.  

Angioradiological procedures consist in the percutaneous puncture of the cisterna chyli and 

embolization of dysplastic chylous branches. 

Surgical procedures are applied when conservative therapy lasting at least 2 weeks has not 

been effective in stopping the leakage of chyle or in case of relapse. In these initial phases, the 

video laparoscopic approach may be useful (Fig. 2), also aimed at the correct positioning of one 
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or more peritoneal drains, in order to drain the effusion in a progressive way such as to avoid 

"ex vacuo" hemorrhagic complications.  

 

 

 

 

 

 

 

 

 

 

These drains can also be used for seriated washes with Trémollières solution (concentrated 

lactic acid) combined with an antibiotic (Rifamicin Sodium, 250-500 mg), for the sclerosing 

effect on lymphatics (particularly advantageous in the treatment of post-operative chylous 

collections after extensive retroperitoneal lymphadenectomy interventions). Subcutaneous 

administration of Octreotide may also be advantageous, as this substance has also been shown 

to significantly reduce chyle production. At this point the surgical "timing" will start, according 

to the response obtained with the valid conservative therapeutic devices described above, in 

the meantime put in place. The administration of a fatty meal (60 grams of butter in 300 ml of 

milk) eaten by the patient 4-5 hours before surgery is very useful to better recognize 

chyliferous collectors) (Fig. 3). 

 

Fig. 2. Laparoscopic findings in a chylous ascites case 
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Fig. 3. Clinical case of primary intestinal and mesenteric lymphangio- chylodysplasia. Note the chyliferous 
vessels of the intestinal wall that appear dilated and highlighted by the "fatty meal" and the mesenteric 
chiliferous gaps responsible for the free chylous effusion. 

 

The videolaparoscopic approach to support the laparotomic one, where not usable as an 

exclusive route, often in association with microsurgical procedures, represents today the 

therapeutic conduct with the greatest number of successes. 

Chylous ligatures and chylous-venous microsurgical anastomoses represent the main 

therapeutic surgical procedures (Fig. 4): anti-gravitational ligatures of dilated and incompetent 

collectors for the treatment of chylous reflux syndrome (Fig. 5), chylous-venous shunts 

performed by microsurgical technique using an 8/0 nylon suture material can be carried out in 

cases with no excessive dysplastic chyliferous vessels. Local application of homologous hyper 

concentrated platelet gel or fibrin glue can be used to seal the chyle leakage (4) (5). 

However, there are cases, especially due to primary dysplastic nature, that do not respond to 

the combined treatment reported above and require a more permanent solution, the 

implantation of a peritoneo-venous shunt (PVS) (such as Denver® Shunts, traditionally used in 

the eighties for palliation of refractory malignant and chylous peritoneal collections). A PVS is 

a connection between the peritoneal cavity and the systemic venous circulation via a shunting 

tube placed subcutaneously connected with a one-way pressure valve (6). It allows continuous 

drainage of the peritoneal fluid from the peritoneum into the venous system, mainly the 
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internal jugular vein or the superior vena cava. It was first introduced by Harry H Leveen et al. 

in 1974, and since then, various modified designs have seen use in clinical practice for the 

management of chronic refractive ascites. As we can find in literature, Denver shunts were 

initially conceived for other kind of ascites and for patients with intractable malignant or 

cirrhotic ascites not responding to medical treatment, for large volumes paracentesis and for 

patients with life expectancy of more than 3 months but there is the indication also for chylous 

ascites (7). Contraindications to the placement of Denver shunt are relative (compensated 

congestive heart failure, simultaneous gastrointestinal surgery, massive pleural effusion) and 

absolute (bloody ascites, respiratory failure with pulmonary edema, liver, kidney, respiratory 

failure, coagulation disorders).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Chylo-lympho-venous shunts 

Fig. 5. Antigravitational ligatures of ectasic and incompetent collectors 
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MATERIALS	AND	METHODS		

The aim of the first year of the research was to evaluate the effectiveness of the application of 

a device for the peritoneum-venous shunt in patients with chylous ascites, in order to achieve 

the drainage of chylous ascites in a central vein, for the recovery of the vital components of 

the ascites, immunological and nutritional elements, into the blood. 

In this work, we focused on 3 particular cases of primary chylous ascites (because of their 

remarkable malformation) we treated with 11,5 Fr double-valved Denver® Shunts (8) (7) (Fig. 

6).  

 

Fig. 6. Pre-operative picture of patient n°1. The 
large amount of chylous fluid in the abdomen 
gives the patient a batrachian aspect. 

  

 

 

 

 

 

 

 

 

 

       

Fig. 7. Pre- and post-operative picture of patient n°3 

 

Three patients (17- and 47-years old female and 57-years old male) with recurrent 

spontaneous chyloperitoneum were studied with lab tests, echography, CT scan, MRI and 

lymphoscintigraphy. Two of them (patient n°1 and n°2) were studied also with CT-

Lymphangiography, that demonstrated the remarkable lymphatic malformation in the 

splanchnic site, responsible for the complex ascitic situation (Fig. 8).  
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Tab. 1 Demographic and clinical features of the patients 

Patient 
n° 

Age Gender Etiology 
Onset 
(age) 

Pre-op 
ascites 
volume 

(L) 

Follow up 
(months) 

Comorbities 

1 57 M Primary 56 14 32 
Ischemic heart disease, 
PAD (therapy with low 

dose Aspirin) 

2 17 F Primary 15 10 31 

Klippel-Trenaunay 
Syndrome and chyledema 

at left lower limb,  
dilated heart disease 

3 47 F Primary 46 12 27 

Congenital pulmonary 
valve stenosis, 

Budd-Chiari Syndrome, 
portal cavernoma, 
immunodeficiency  

(CD4+ cells),  
recurrent left pleural 
effusion, headache, 

ovarian cyst,  
previous chylothorax 

Fig. 8. CT lymphangiography in pt n°1. 8A: red arrows show the site of leakage, the green arrow demonstrates the 
leakage of the tracer, injected in the lymphatic circulation, coming out from the drain tube; 8B-C: yellow arrows 
indicate the visualization of the thoracic duct in the thorax 
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They were all treated with the placement of a Denver-type peritoneo-jugular shunt.  

Clinical and demographic features of the patients can be found in Table 1.  

The shunt is made of two Silastic tubes connected by a compressible unidirectional pump that 

has to be placed in a subcutaneous pocket over the lower right ribs and allow daily manual 

compressions and movement of fluid) (Fig. 9).  

 

Fig. 9 A: Denver Shunt structure (plain arrow: pump; 

dotted arrow: venous end; triple arrow: peritoneal 

end); B: device positioning scheme.  

 

 

 

 

 

 

The procedure was performed under local anesthesia and a moderate sedation. 

The first incision, based on the preoperative drawing, was made on a firm no compressible rib 

in the right lower rib cage, 3 cm lower than where the pump will be, in order to prevent the 

pain during pumping (Fig. 10A). The venous end which has an end hole was inserted into the 

jugular vein, using the same technique used in central venous catheter placement and the 

other catheter which is fenestrated was placed in the peritoneal cavity at the most caudal part 

of the pelvis. The abdominal end of the catheter was introduced through the same incision of 

the abdominal drain we use to drain ascites preoperatively (Fig. 10B). Usually in the 

preoperative phase, we leave a small amount of ascites to prime the shunt.  

Denver shunt is available in two sizes, 11.5 French (3,8 mm) and 15.5 Fr (5,1 mm). The 15.5 Fr 

catheter is used in the internal jugular vein is used and 11.5 Fr catheter is used in saphenous 

or subclavian veins.  The pump is either single valved or double valved. The single valve pump 

provides faster flow rates but the double valved is more effective in preventing reflux; 

therefore, 15.5Fr double valve shunt is the most commonly used shunt. The valve opens once 

the differential pressure is more than 3 cm H2O and can be activated manually by pressing the 

pump.   
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Fig. 10. P-V shunt insertion in patient n°1. A: preoperative drawing; B: insertion of the catheter; C-D: catheter inserted. 

 
 

At the end of the procedure (Fig. 10C-D), an X-ray was performed to verify the correct 

placement of the device.   

 

Fig. 11 and Fig.12 report the P-V insertion in patients n°2 and n°3.  

 

 

 

 

 

 

 

 

Fig. 11. P-V shunt insertion in patient n°2                                          Fig. 12. P-V shunt insertion in patient n°3 
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During the first year, all the measurements to prevent complications of valve positioning have 

been taken. In particular, we focused on valve thrombosis, periprosthetic thrombosis, 

infections etc. using anticoagulant drugs and checking frequently the patency of the valve with 

ultrasounds. 

Notwithstanding this, during the second year of PhD research, valve thrombosis and venous 

thrombosis occurred in all the patients.  

The following procedures have been performed: 

- appropriate anticoagulant therapy 

- antibiotic therapy as needed 

- removal of the valve 

- placement of ReliefÒ drainage system (9) (2 out of 3)  

ReliefÒ system (Fig. 13) is a system of drainage that can be used for pleural or abdominal long-

term drainage of recurrent effusion. It allows the outpatient intermittent drainage through a 

subcutaneous indwelling catheter. The patient can easily manage it at home by himself. 

The indwelling catheter is made of silicone and is 65 cm in length and 15.5 Fr in diameter. The 

distal end of the catheter has several side holes and is placed within the peritoneal cavity. 

There is a polyester cuff midway along the catheter which is sited 1–2 cm within the 

subcutaneous tunnel and helps to secure the catheter in place by encouraging tissue 

ingrowths. The initial subcutaneous course of the catheter reduces the risk of subsequent 

infection and the leakage of the fluid. 

  

 

A 

B 

Fig. 13. A: Relief ® system structure; B: device kit. 

A 
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The set contains among others a 65-cm 15.5-Fr fenestrated silicone catheter, a guide wire 

introducer with needle, a 60-cm J-tip guide wire, a valve 16-Fr peel- away introducer, a metal 

tool for tunnellization, a needle foam stop, and a catheter insertion stylet. 

The maneuver of the placement, performed under local anesthesia, requires only the presence 

of a surgeon and a nurse. Ultrasonography is useful to allow the surgeon to locate the drain 

and to confirm the site of insertion.  

Lidocaine 2% 20 mL was used to inoculate the skin and the soft tissues (Fig. 14A). On the track 

identified during the initial anesthesia, a guide needle was then advanced. Once abdominal 

fluid was seen in the syringe, a guide wire was passed through the needle into the abdominal 

wall, and then the needle was removed. Two 1-cm incisions were made at the entry and exit 

sites. The incision size allowed the catheter to fit tightly beneath the skin, minimizing the risk 

of dislocation of the catheter. The catheter was tunneled from the counter site toward the 

peritoneal entry site. The entry site was dilated, the dilator and the guide wire were removed, 

and a peel-away sheath was left in place. Once the entire catheter was advanced through the 

sheath, it was peeled apart and removed. The incisions were closed and the catheter was 

secured to the skin with a suture material (Fig. 14B). Once the indwelling catheter was secured, 

the abdominal cavity was drained. 

 

 
Fig. 14. Implant of Relief system in patient n°1. A: injection of local anesthesia; B: end of the procedure. 

 

Relief ® system allowed us to significantly reduce the amount of abdominal ascites, not 

observing significant alterations of haemato-chemical parameters and in particular of plasma 

proteins and lymphocytes. These findings are likely to be related to an effect of seizure of 
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ascitic fluid in the abdominal cavity, with a good metabolic adaptation by the body. Even the 

management of the device by the patient didn’t create any problems, thanks to the availability 

of valves, bags and catheters that are very easy to find and use. No infectious episodes 

occurred because of a particular one-way valve system present in the same device. A further 

advantageous aspect was the lack of dislocation of the catheter due to a special implant system 

that implies the tunneling of the catheter itself into the subcutis for few centimeters.  

In patient No. 1 the Relief ® System was removed after 14 months due to the absence of 

leakage of chyle, thanks to a stabilization of the clinical case, confirmed by the ultrasound that 

demonstrates only a modest amount of ascitic fluid that, in any case, from a clinical and 

metabolic point of view is completely acceptable: in these patients it is not possible to obtain 

a complete recovery but it is necessary to try to achieve a good clinical and metabolic balance. 

In patient No. 1, in the follow-up checks, a pulmonary nodule was found and required surgical 

treatment. It was found to be squamous carcinoma. The operation in the chest did not lead to 

further decompensation of the chylous malformative situation.  
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RESULTS		

FIRST	YEAR	

The first follow-up period was 10-15 months (1st year of PhD research) with clinical, laboratory 

and echo-graphic assessment. All PVS implants were successfully performed. Late 

complications included thrombosis of the jugular vein, treated with low weight heparin 

subcutaneously. In the first patient there was a temporary recurrence of the ascites, 

spontaneously solved, following a proper low-fat diet. Significant symptomatic relief was 

obtained in all patients. All patients showed a reduction in volume ascites, monitored by 

ultrasound. Serum albumin, lymphocytes and immunoglobulins levels increased significantly 

following PVS placement.  

Here are reported the first follow up data of the three patients.  

 

Patient n°1. In the follow up there was an increase in plasmatic albumin and lymphocytes, a 

short period of stability of the parameters and then again, a little but significant improvement 

(albumin from 21,5 to 27 g/L; lymphocytes from 0,4 to 1,2 x109/L) (Fig. 15). During the follow 

up period, he had a temporary relapse of the ascites that was due to an incorrect diet. At that 

moment, he was following the low-fat diet and having no relapse. 

 

 
Fig. 15. Patient n°1. Trend of albuminemia and lymphocyte counts 
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Patient n°2. (     Fig. 16) During the follow up, she developed few relapses of the ascites because 

the leg has a connection with the abdominal cavity: the more the leg increases in volume, the 

more it empties in the abdomen. And the relapses were related to episodes of lymphagitis of 

the lower limb due to the dysplastic nature of her pathology. Then she had a thrombosis of 

jugular vein treated successfully with low molecular weight heparin. In the follow up there was 

an increase in plasmatic albumin (from 30 to 40 g/L). As concerns lymphocytes, after an initial 

lymphocytes’ loss, probably due to the chylous reflux in the leg, there was a tendency to 

improvement (from 0,6 to 0,7 x109/L) (Fig. 17). She assumes anticoagulant therapy and 

Sirolimus to hold off the progression of the disease. 

     Fig. 16. Patient n°2: clinical aspect at 14th month during follow up 

 

 
Fig. 17. Patient n°2 Trend of albuminemia and lymphocyte counts 
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Patient n°3. During first follow up period, she had a thrombosis of the jugular vein (treated 

with low molecular weight heparin) and she underwent another surgery for the excision of an 

ovarian cyst. The initial reduction of plasmatic albumin happened since the valve was not 

activated in the first month because the patient had pain at the wound (but with an overall 

increasing from 20 to 31 g/L). As concerns lymphocytes, we saw a continuous increase (from 

0,2 to 0,7x109/L) (Fig. 18). 

 

 
Fig. 18. Patient n°3. Trend of albuminemia and lymphocyte counts 

The main complications occurred in the first year of the research are reported in Table 2.  

 

 

All the patients had a proper reduction of chylous ascites, with an improvement of quality of 

life.  

Patient 
n° 

Age Gender Ethiology 
Onset 
(age) 

Initial 
ascites 
volume 

(L) 

Follow up 
(months) 

Complications 

1 57 M Primary 56 14 15 One temporary relapse 

2 17 F Primary 15 10 14 
Jugular vein thrombosis, 
few temporary relapses 

3 47 F Primary 46 12 10 Jugular vein thrombosis 

Tab. 2  Main complications occurred in the patients. 
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SECOND	YEAR	

During the second year of PhD research, the following happened in each patient in particular.  

 

Patient n°1. In the follow up there was another increase in plasmatic albumin and a stability 

for what concerns lymphocytes (albumin from 27 to 32 g/L; lymphocytes steady on 1,2 x109/L) 

(Fig. 19). During the follow up period, in June 2020 he had a pleural effusion on the right, 

probably due to a non-correct diet. In January 2021 he had a relapse of the ascites, a 

thrombosis of the device, jugular vein thrombosis and a periprosthetic intra atrial thrombosis. 

He has been treated with low molecular weight heparin but it was necessary to remove Denver 

shunt and to implant temporarily ReliefÒ system. In that period, he has been followed the 

low-fat diet and drained approximately 150 to 300 cc of chyle/day.  

 

 
Fig. 19. Two years follow up_ patient n°1. 

 

Patient n°2. The patient developed several infections and ascites relapses and the shunt was 

removed. She developed a paresis of the lower limbs due to a venous malformation in the 

vertebral canal. She was assisted in another hospital in the unit of neurosurgery and therefore 

she could not come anymore to perform the proper follow up.  
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Patient n°3. After 1 year of follow up the patient underwent laparoscopic removal of right 

ovarian cyst and a revision of Denver shunt that appeared not working. It was removed and a 

ReliefÒ system was implanted. After that, the patient underwent hepatic surgery for the 

treatment of portal hypertension. In that period, she was draining approximately 6000 cc of 

chyle/week.  

 

THIRD	YEAR	

During the third year of PhD research, the following happened in each patient in particular.  

 

Patient n°1. The patient had been keeping the ReliefÒ system for almost 6 months, then it was 

removed because it was no longer necessary. Now he has a moderate amount of ascitic fluid, 

mostly chambered in the abdominal cavity, where it forms some kind of sacs divided by septa 

of the peritoneum, that have been formed on a phlogistic basis. The haemato-chemical 

findings are within normal limits (Fig. 20), considering the lymphatic malformative framework, 

and do not excessively compromise the quality of life except the need to maintain a hypo-

lipidic diet with medium-chain triglycerides.  

 

 
Fig. 20. Three years follow up_ patient n°1 
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Patient n°2. Patient n°2 no longer came to the follow-up checks due to pathologies treated at 

the place of residence.  

 

Patient n°3. The patient still keeps the Relief ® device implanted. She had no thrombotic or 

infectious complications. Clinical conditions and nutritional/metabolic picture are stable, as 

can be seen from the haemato-chemical examinations (Fig. 21).  

 

 
Fig. 21.  Three years follow up_ patient n°3 
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DISCUSSION	

In literature, the most common complication is Denver’s malfunction or occlusion (21%) 

followed by thrombosis of the superior vena cava, disseminated intravascular coagulopathy 

and infection, systemic or catheter infections (7). Some studies have mentioned a high 

occlusion rate of 40–60% of patients during first year of follow up. We should underline that 

those data refer to common ascites. Chyle is thicker so the possibility to have an occlusion 

increases. 

It is necessary to underline how these 3 cases chosen for our study were chosen in relation to 

their severe and extensive extra-troncular lymphatic malformation, also associated with other 

important comorbidities.  They are cases that therefore had a low possibility of resolution with 

therapies and treatments traditionally proposed.  

In our study, the occlusion of the catheter occurred in all 3 patients at different timing.  One 

of the causes was a non-correct diet. In all the cases, we observed a thrombosis of the jugular 

vein that was treated with low molecular weight heparin with a complete solution. So, we tried 

to analyze possible pitfalls of this technique and realized occlusion is the most common 

complication.  

Once we know that the higher viscosity of the chyle compared to the blood could more 

probably lead to an occlusion, we decided to prescribe anticoagulant therapy for all the 

patients and to propose a sort of protocol to prevent the occlusion: low molecular weight 

heparin for 1 month and then Sulodexide for the following year.  

We also propose to use Gemfibrozil to reduce the absorption of fat from the bowel, reducing 

the density of the chyle. The exact mechanism of action of Gemfibrozil is unknown; however, 

several theories exist regarding the very low-density lipoprotein (VLDL) effect; it can inhibit 

lipolysis and decrease subsequent hepatic fatty acid uptake as well as inhibit hepatic secretion 

of VLDL; together these actions decrease serum VLDL levels and increase HDL-cholesterol; the 

mechanism behind HDL elevation is currently unknown (10) (11). This therapy had been 

effective for our patients for a limited time (almost 15 months) and had therefore been shown 

to be ineffective in maintaining the long-term patency of the proposed devices.  
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In case of clinical suspect of occlusion of the shunt, we propose to verify the patency by 

radiology exams. It is quite difficult to assess shunt patency, but there are some techniques we 

can use: Doppler ultrasound, direct contrast radiography, CT scan. Of course, it is possible to 

check intra-operatively the patency during abdomen surgery.  

In the cases of our study, we used ultrasound and CT that allowed us to indirectly verify the 

occlusion of the shunt (presence of thrombosis of the catheter tip, undrained ascites).  

In literature the use of scintigraphy has been proposed, also because of its high sensitivity and 

specificity. It consists in intraperitoneal injection of Technetium 99mTc Macro Aggregated 

Albumin (99mTc-MAA) (12): the visualization of lung activity is interpreted as indicative of 

shunt patency.  In our study there was no opportunity to use it, thanks to the use of the other 

radiological methods mentioned above.  
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CONCLUSIONS	AND	FUTURE	PERSPECTIVES		

Chylous ascites causes significant metabolic and immunological alterations.  

Medical and interventional therapies including dietary restriction and diuretics sometimes are 

not completely successful. 

So, looking for a more permanent solution, we thought that peritoneum-venous shunt 

placement could improve patients’ quality of life in the long time. Besides draining the volume 

of the ascites, the shunt allows also to recollect albumin, proteins and lymphocytes etc., 

reducing malnutrition. 

PV shunts are burdened with a significant rate of complications: occlusion, thrombosis, 

infections etc. especially in the first year. That’s why we tried to develop a protocol to prevent 

those complications: anticoagulant (Low Molecular Weight Heparin and Sulodexide) to reduce 

the risk of clotting and Gemfibrozil to reduce chyle viscosity.  

In case of clinical suspect of relapse, it is important to verify the patency of the shunt in order 

to fix it promptly. To prevent occlusion, always explain to the patient the importance to follow 

a low-fat diet as much as possible.  

 

It was found out that the use of these kind of devices is not applicable to patients suffering 

from malformative chylous ascites. In patients with malformations, dysplasia is the most 

difficult aspect to treat: the malformation is more extended and severe than in patients with 

secondary chylous ascites. The dysplasia causes a larger amount of chyle to be reabsorbed, the 

difficulty of valve to drain it and consequently the increased risk of chyle stasis and thrombosis. 

As reported in literature, the risk of complications increased significantly when shunt 

placement is more than 70 days after surgery and in patients with more than 5 paracenteses 

before peritoneum-venous shunt placement (13). Data from literature were confirmed. We 

found this statement particularly true in case of chylous ascites and 1 year after the placement. 

It is fundamental that the patient follows a low-fat diet: in this case the liquid is less thick and 

the loss of protein is lower (Fig. 22: in patient n°1 is easy to observe how chyle turns into a 

milky and thicker liquid after a fatty meal). Unfortunately, often patients find it difficult to 

follow the diet.  
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Fig. 22. A: chyle during low-fat diet; B: chyle after fatty meal. 

 

In cases where there is no extensive dysplasia of the chyliferous vessels with relapsing ascitic 

effusion, poorly responsive to conservative therapies, where surgery does not find indications, 

we proceed with conservative treatment, which consists mainly in a correct diet, in the 

drainage of ascitic liquid and in the correction of the protein set-up. In case of recurrence of 

the clinical picture, mostly related to the difficulty in maintaining the appropriate diet, after an 

appropriate diagnostic study (lymphangio- CT), an angio-radiological approach of embolization 

of the areas of greatest leakage can be carried out or it is possible to place an in-situ catheter, 

such as the Relief® type, described above, not being able to use peritoneal-jugular shunts 

because of the complications we have found and described over the years of research.  

The Relief® device can be maintained for 2-3 years and during this period, keeping the 

abdominal cavity as empty as possible, the formation of visceral and viscero-parietal peritoneal 

adhesions can occur, which involve a sort of seizure of the liquid with the consequent 

formation of sacs, variables in volume and in position.   

With the new abdominal morphological structure, with more limited liquid collections, it is 

possible to schedule the targeted surgical approach on the larger sacs.  

 

 

 

A B 
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It can include the following techniques:  

- Drainage of the chyloperitoneum 

- Identification and treatment of endo-abdominal chylorragic sites 

- Antigravitational ligatures of ectasic and incompetent collectors for the treatment of 

chylous reflux syndrome 

- Removal of lymphangectasic and lymphangiodisplastic tissues, sclerotherapy 

treatment 

- Chylous/lympho-venous shunts: Chylous ligatures and chylous-venous microsurgical 

anastomoses represent the main therapeutic surgical procedures and are carried out 

by microsurgical technique using an 8/0 nylon non absorbable suture material 

- Treatment of chylous cysts 

- Use of homologous hyper- concentrated platelet gel/fibrin glue: the use of platelet gel 

allows a proper healing of tissues and also reduced postoperative pain, lymphatic 

complications, time of persistence of surgical drain and hospital stay. Platelets can be 

obtained in a very inexpensive manner at the Transfusion Center with a manual 

procedure. Some years ago, we used it in one case of refractory secondary 

chyloperitoneum occurring after esophagectomy for cancer (actually we used only 

fibrin glue for oncological reasons). It was introduced both locally and afterwards 

through the surgical drainage and allowed complete stop of the chylorrea.  

It is possible to use also commercial synthetic sealing patches such as TachosilÒ, even 

though they are more expensive than homologous platelet gel.  

Surgical techniques have not been applied in the clinical cases followed during these years of 

research because they were not indicated, due to comorbidities or to a situation of clinical-

metabolic stability that did not require further therapeutic procedures.  

 

Finally, in the most extensive malformative forms such as generalized lymphatic dysplasia, 

drug therapy with Sirolimus (14) (whose active substance is Rapamycin) must be considered, 

and in these cases, it would still be prescribed, only in specialized centers, as off-label therapy, 

because currently therapeutic indication is only in pulmonary lymphangio-leio-myomatosis, 
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for what concerns malformative lymphatic dysplasias. This class of medicines is commonly 

used for post-transplantation and cancer management because of its immunosuppressive and 

antiproliferative properties, respectively: the mechanistic target of rapamycin (mTOR) 

inhibitors are macrocyclic lactone antibiotics derived from Streptomyces hygroscopicus that 

prevent T lymphocyte activation and B cell differentiation, blocking the cytokine signal 

transduction to arrest cells in the G1 to S phase.  

 

The results obtained in this research, carried out at the Surgical Lymphology Unit of the San 

Martino University Hospital in Genoa, that represents a reference center for lymphatic 

pathologies, compared with previous experiences, contributed significantly in formulating the 

correct indications of the different devices that are available nowadays for the combined 

medical-surgical and angio-radiological treatment of the complex pathologies of chyliferous 

vessels.  
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