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Background
Post-hepatectomy liver failure remains a feared complication after extensive 
hepatectomy. The main cause of PHLF is too small residual liver or inadequate
liver function. Loss of liver parenchyma drastically reduces the cross-sectional
area of the portal vein, which can lead to acute portal hypertension (pHT) and in 
turn may exacerbate PHLF. Severe vascular shear stress associated with
endothelial dysfunction has been identified as one of the major underlying
pathomechanisms [1, 2]. Further, this hypothesis is supported by the fact that
small-for-size syndrome can be successfully treated by interventions aimed at 
reducing portal hypertension, such as porto-caval shunting [3], splenic artery
ligation [4] or splenectomy [5]. The round ligament (Lig. teres hepatis) is a 
fibrous cord resulting from the obliteration of the umbilical vein. We
hypothesize that recanalization of the veins in the round ligament (RL) may also 
occur in situations of acute portal hypertension to alleviate portal pressure. In a 
case series of 10 consecutive major liver resections, we investigated the
feasibility and the early outcomes when the RL is preserved. 

Fig. 1 & 2 - Operative situs showing the preservation of the round ligament. Arrows indicate the potential shunt flow

Methods
Patients
We have included 10 patients in this explorative study. One patient with a HCC 
showed preoperatively mild clinical signs of pHT. Patients`characteristics are
detailed here:

Operative procedure
During standard liver resections, the RL is traditionally cut and ligated. In this
study, we have dissected the RL from the peritoneum on the right side and
entirely preserved the ligament down to the umbilicus (see figure 1 and 2). 
Whenever necessary, the falciform ligament was divided, taking care not to
affect the structures of and around the RL.

Results
Recanalization of the umbilical vein
In 6 patients we could confirm recanalization
of the umbilical vein by Doppler ultrasound or
contrast enhanced cross-sectional imaging; 
exemplified in figure 3 and 4.

Fig. 3 - CT scan showing the postoperative recanalization of the umbilical vein. 

Arrow indicates the reopened umbilical vein
Fig. 4 - Postoperative doppler-ultrasound showing hepatofugal flow in the round ligament

Outcome
In the 10 consecutive patients, we observed a perioperative mortality rate of
0%. We observed one surgical complication (Clavien Dindo grade 3b). Two
patients developed right-sided pleural effusion requiring drainage (Clavien
Dindo grade 3a). One out of 10 patients showed mild postoperative liver failure
(grade A) according to the definition for PHLF by the International Study Group 
of Liver Surgery (ISGLS) [6]. The median postoperative length of stay in the
study cohort was 12 days.

Discussion & Conclusion
To our knowledge, this is the first case series describing the preservation of the
RL in major hepatectomy. Our study provides circumstantial evidence for a 
theoretically plausible hypothesis that preservation of the RL may help alleviate
posthepatectomy pHT and thus prevent PHLF. Based on our excellent
experience and the fact that preservation of the RL does not interfere with the
procedure, we recommend that the RL should be preserved in extended liver
surgery and especially in patients with preexisting pHT.
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