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Abstract
AIM: To analyze our results after the introduction of a 
fast-track (FT) program after laparoscopic liver surgery 
in our Hepatobiliarypancreatic Unit.

METHODS: All patients (43) undergoing laparoscopic 
liver surgery between March 2004 and March 2010 
were included and divided into two consecutive groups: 
Control group (CG) from March 2004 until December 
2006 with traditional perioperative cares (17 patients) 
and fast-track group (FTG) from January 2007 until 
March 2010 with FT program cares (26 patients). Pri-
mary endpoint was the influence of the program on the 
postoperative stay, the amount of re-admissions, mor-
bidity and mortality. Secondarily we considered duration 
of surgery, use of drains, conversion to open surgery, 
intensive cares needs and transfusion.

RESULTS: Both groups were homogeneous in age and 
sex. No differences in technique, time of surgery or con-
version to open surgery were found, but more malignant 
diseases were operated in the FTG, and then transfu-
sions were higher in FTG. Readmissions and morbidity 
were similar in both groups, without mortality. Postop-
erative stay was similar, with a median of 3 for CG vs  2.5 
for FTG. However, the 80.8% of patients from FTG left 
the hospital within the first 3 d after surgery (58.8% for 
CG).

CONCLUSION: The introduction of a FT program af-
ter laparoscopic liver surgery improves the recovery of 
patients without increasing complications or re-admis-
sions, which leads to a reduction of the stay and costs.
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INTRODUCTION
During the last two decades, we have attended to the pro-
gressive introduction and development of  laparoscopy 
for the treatment of  different disorders. Thus, laparosco-
py has become the gold-standard for some of  them (cho-
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lelithiasis, morbid obesity, reflux and adrenal diseases)[1]. 
Among the advantages, we can find a faster recovery of  
patients, better aesthetic results and a reduction of  the 
postoperative stay[2].

Therefore laparoscopic liver surgery has many requi-
rements, such as a large experience in liver surgery and 
advanced laparoscopy, resolutive skills in haemorrhage 
control, availability of  specific equipment for parenchy-
mal transection, etc.[3]. For these reasons, the evolution 
of  laparoscopy in this particular area has been slower. 
However, nowadays its indications and results are totally 
comparable to open procedures[4].

“Fast-track” (FT) was introduced by Kehlet[5] in 1997. 
It is known as a group of  perioperative assessments 
aimed to enhance recovery of  patients undergoing sur-
gery by minimizing organ dysfunction caused by the 
surgery. Patient’s collaboration and acknowledgement 
of  the procedures (early oral intake and deambulation, 
multimodal and opioid-sparing analgesia…) as well as 
collaboration of  other professionals [anaesthesiologists, 
intensive care units (ICU), nurses, etc.] are essential for the 
achievement of  a FT program. Regarding this, minimally 
invasive surgery, appropriate use of  drains and probes, 
strict control of  fluids and regional anaesthesia, are defi-
nitely the tools leading to a faster recovery of  our pa-
tients. No increase of  morbidity must be associated with 
the adoption of  these therapeutic options, and normally a 
decrease of  hospital stay may be reached. Evidence with 
these programs exists in colon surgery[6,7], but there is still 
limited information about its feasibility in liver surgery, 
either open or laparoscopic[8-10].

We report our results after the implantation of  a FT 
program in patients undergoing laparoscopic liver surgery 
in a specialized Unit of  Hepatobiliarypancreatic Surgery.

MATERIALS AND METHODS
Design
We designed an analytic observational study, over a co-
hort of  consecutive patients undergoing laparoscopic liv-
er surgery during the period from March 2004 to March 
2010. For the analysis, we considered a control group (CG) 
of  patients operated between March 2004 and December 
2006, who had traditional perioperative cares (17 cases), 
and a fast track group (FTG), including the patients op-
erated between January 2007 and March 2010, with the 
perioperative cares of  the FT program (26 cases).

Basically, our FT program for laparoscopic liver sur-
gery consisted in: (1) reduction of  indications of  drains 
after surgical procedure; (2) changing location of  patients 
in the early post-operative period, considering not neces-
sary ICU admission for patients without severe morbid-
ity, undergoing atypical resections or typical up to two 
segments, without transfusions and without/less than 
30 min vascular clamping; (3) obviate necessity of  a na-
sogastric tube; (4) prescription of  early oral intake and 
ambulation (introduced the same evening of  surgery, 6-8 
h after); and (5) optimization of  analgesia, according with 

Anaesthesia Department suggestions, with metamizol/8 
h and paracetamol/8 h alternating, initially intravenous 
and oral afterwards, avoiding opioids. A description of  
the whole FT program is shown in Table 1.

Primary endpoint of  our study was to settle the influ-
ence of  the FT program on the postoperative stay, de-
fined as number of  nights at hospital, including readmis-
sions during the following 30 d[8,9]. Also morbidity and 
mortality were considered. Secondarily, we considered 
duration of  surgery, use of  drains, conversion to open 
surgery, transfusions and the need of  intensive cares in 
both groups. Time until reintroduction of  oral intake, 
ambulation and withdrawal of  nasogastric tube were also 
considered.

Patients were all previously informed about the FT 
program, understanding and accepting all the explana-
tions about their clinical course during postoperative 
period. All of  them left the hospital after ambulation 
and positive oral diet without vomiting. Follow-up was 
accomplished by the same surgeon the following day 
after leaving the hospital (by telephone) and 7 d after dis-
charge.

Surgery
All the surgeries were performed, in both periods, by 
a qualified surgeon of  the Hepatobiliarypancreatic and 
Transplantation Surgery Unit. We included as candidates 
for laparoscopic surgery those patients with lesions lo-
cated in segments Ⅱ, Ⅲ, Ⅳb, Ⅴ and Ⅵ. Eventually we 
included lesions in segment Ⅶ. Patients with lesions lo-
cated in segment Ⅷ or Ⅳa were excluded.

According to location of  the lesions, patients were 
placed in French position (anterior segments and left 
lobe) or left lateral decubitus (segments Ⅵ-Ⅶ). Pneumo-
peritoneum was made with Verres Needle or Hasson’s 
trocar, depending on the preference of  the surgeon. Four 
or five trocars were used depending on the size and loca-
tion of  lesions. Pringle’s manoeuvre was applied when it 
was necessary, using a vascular tape around the hepatic 
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Table 1  Fast track program in laparoscopic liver surgery

Preoperative cares
   No liquid intake 8 h before surgery
   Administration of anaesthetic premedication
Intraoperative cares
   Control of fluids
   Removing nasogastric tube at the end of surgery
   No urinary tubes in procedures of < 180 min
   Selection of indications of intraabdominal drains
Postoperative cares
   Early: ICU/recovery room
   Oral intake 6-8 h after the surgery
   Mobilization 6-8 h after the surgery
   Analgesia: intravenous metamizol/8 h + intravenous paracetamol/8 h
   within the first 24 h and then oral analgesia
   Removal of drains (when used) 24-48 h
   Blood test 24 h after (haemogram, coagulation and hepatic profile)

ICU: Intensive care unit.



hilum (we find very useful Fabretti’s retractor for this ma-
noeuvre).

Parenchymal transection was performed using Liga-
sure Atlas, achieving haemostasis and biliostasis using 
Tissue-Link. Portal pedicles and suprahepatic veins were 
controlled with vascular staplers. Surgical specimens were 
removed with a plastic bag through scars of  previous 
surgeries (appendectomy, laparoscopic cholecystectomy 
or median laparotomy), widening a trocar incision or 
performing a Pfannestiel incision. An additional surgical 
technique was indicated in 11 occasions (9 cholecystecto-
mies and 2 appendectomies).

Statistical analysis
Statistical analysis was made with SPSS version 15.0 for 
Windows (SPSS, Chicago, IL, United States). Continuous 
variables (age, sex, post-operative stay and duration of  
surgery) were defined by median (rank) or mean and ana-
lyzed with the Mann-Whitney U test. Qualitative variables 
(use of  drains, conversion, transfusion, intensive cares, 
readmissions and morbidity) were defined by percentages 
and analyzed by χ 2 test with Yates correction and Fisher’s 
exact test.

RESULTS
Both groups were homogeneous in age, sex and anaes-
thetic risk (all patients were classified as ASA Ⅱ-Ⅲ). 
However, more patients with malignant diseases were 
operated in the FTG (17.5% vs 46.2%, P < 0.05) (Table 2). 

Table 3 shows results related with the surgical proce-
dure. The surgical technique (atypical resection, unroof-
ing, lobectomy, etc.), the duration of  surgery [177.35 min 
vs 180.19 min, not significant (NS)] and Pringle’s manoeu-
vre (29.4% vs 26.9%, NS) were all similar in both groups. 

The number of  transfusions was higher in FTG (5.8% vs 
19.2%, P < 0.05). Conversion to open surgery was similar 
in both groups (11.8% vs 19.2%, NS), caused principally 
by difficulty in haemorrhage control of  portal pedicles or 
suprahepatic veins (5 cases). Technical difficulties were 
the reason in the other two cases. Drains were considered 
necessary during a significantly higher number of  proce-
dures in the GC (88.2% vs 23.1%, P < 0.001).

The location of  patients in the early postoperative 
time changed drastically after the introduction of  the FT 
program. We found that 70.6% of  patients of  the CG 
had intensive cares, and only 15.3% of  them in FTG (P 
< 0.001). Meanwhile a nasogastric tube was prescribed to 
all patients in CG, only one patient in the FTG needed a 
nasogastric tube in postoperative time due to a contained 
evisceration. Early oral intake and mobilization (defined 
as the moment when the patient is able to get up and 
leave the bed) were introduced the same evening of  sur-
gery (6-8 h) in all of  the patients not needing intensive 
cares in the FTG. In the CG these events were always 
introduced after the first post-operative day, with a rank 
of  1-4 d for intake and 1-7 d for mobilization. With the 
sequence of  analgesia prescribed a good control was 
achieved in 95% of  cases in the FTG, and thus neither 
epidural pumps nor opioids during post-operative time 
were indicated

Complications were present in five patients (11.62%): 
two cases in CG and three in FTG (11.8% vs 11.5%, NS). 
Those in CG were both respiratory infections (basal atel-
ectasia and right basal pneumonia). These complications 
prolonged hospital stay 5 d and 22 d, respectively. Those 
in FTG were an evisceration of  the laparotomy through 
which the specimen was removed, a gaseous embolism 
and a perihepatic haematoma not surgically treated. Stay 
was prolonged because of  these complications 15 d, 39 d 
and 17 d respectively. None of  the patients presented bil-
iary fistula or hepatic failure and no mortality was found 
in both groups. Readmissions were similar (5.8% vs 3.8%, 
NS), due to a pneumonia in the CG and an intraabdomi-
nal haematoma in the FTG (Table 4). Postoperative stay 
(defined as the number of  nights at the hospital including 
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Table 2  Demographic data  n  (%)

Control group
(n  = 17)

Fast-track group
(n  = 26) 

P 
value

Age (yr) 52.5 (29-84)   58.3 (29-77) NS
Sex (M:F) 10:7 15:11 NS
ASA NS
   Ⅱ      8 (47.05) 13 (50)
   Ⅲ      9 (52.94) 13 (50)
Indication < 0.05
   Benign/malignant    14 (82.4)/

   3 (17.6)
      14 (53.8)/

   12 (45.2)
Pathology
   Haemangioma            1             1
   Hidatidosis            1             2
   FNH            6             4
   HCC            3             3
   ColangioCa            0             1
   Metastasis            0             8
   Policystosis/simple cyst            5             7
   Others            1             0

ASA: American society of anaesthesiologists index; FNH: Focal Nodular 
hyperpasia; HCC: Hepatocelular carcinoma; ColangioCa: Colangiocarci-
noma; M: Male; F: Female; NS: Not significant.

Table 3  Surgical procedure results  n  (%)

Control group 
(n  = 17)

Fast-track group 
(n  = 26)

P 
value

Technique NS
   Left lateral sectionectomy   4 (23.5)   5 (19.2)
   Atypical resection   7 (41.2) 12 (46.2)
    Unroofing   5 (29.4)   7 (26.9)
   Cystopericystectomy 1 (5.9) 2 (7.7)
Surgery time, min (range)   177 (80-300)   180 (60-345) NS
Conversion   2 (11.8)   5 (19.2) NS
Pringle   5 (29.4)   7 (26.9) NS
Transfusion 1 (5.8)   5 (19.2) < 0.05
Drains 15 (88.2)   6 (23.1)   < 0.000
ICU 12 (70.6)   4 (15.4)   < 0.000

ICU: Intensive care unit; NS: Not significant.
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the readmissions in the 30 d after the surgery) was slightly 
higher in the CG [3 (1-22) vs 2.5 (1-39), NS]. Likewise, in 
the FTG, 80.8% of  the patients could leave the hospital 
within the next 3 d after the surgery, whereas in the CG, 
only the 58.8% of  them could do so (NS) (Figure 1). 
Even when not statistically significant, the reduction of  
costs with this event was estimated in around 30%. 

DICUSSION 
Laparoscopy in liver surgery provides a reduction of  
postoperative stay comparing to traditional surgery[3,11]. 
Despite the lack of  evidence, some studies show a reduc-
tion of  postoperative stay (in both open and laparoscopic 
surgery) after the introduction of  FT programs[8,9]. The 
early oral intake and mobilization after surgery is well 
known to reduce postoperative ileus as well as the need 
of  intravenous fluids[12,13]. In our FT program, we reintro-
duced oral intake 6-8 h after surgery and mobilization is 
initiated the same evening of  the surgery. This sequence 
is very similar to van Dam’s group, starting oral intake 4h 
after surgery[8].

Systematic use of  drains has been abandoned in this 
type of  surgery, using them only in 6 patients (23%). 
Nowadays, evidence supports that drains cannot prevent 
either biliary collection or reoperation[14], and it has been 
reported that they may lead to intraabdominal abscess 
formation[15].

The fact that all of  our patients underwent laparo-
scopic surgery has helped us to an adequate control of  

pain, using conventional intravenous analgesia during the 
first 24 h (oral analgesia afterwards), not being necessary 
thoracic epidural catheters. In Stoot et al[9] study all the 
resections were also laparoscopic, but it is not clarified 
the way to control postoperative pain. It is proved that 
laparoscopic surgery reduces pain and analgesia require-
ments.

We did not find a reduction of  the time of  surgery, 
but the need of  transfusions was higher in the FTG, 
probably related with the higher rate of  malignant dis-
eases operated during this period, defining a group of  
patients with a higher complexity (chirrosis, previous che-
motherapy...). Stoot et al[9] reported times slightly shorter 
and less haemorrhages, and this is explained by the fact 
of  having improved their technique.

We found a very similar morbidity rate in both groups 
(11.8% vs 11.5%), since complications such as fistula, 
haemorrhage or hepatic failure are not related with the 
postoperative cares[3]. Eighty percent of  our complica-
tions occurred in patients with malignant diseases (hepa-
tocellular carcinoma and metastasis), which suits perfectly 
with the results reported as these patients must be identi-
fied as having a higher postoperative risk (50% vs 11%)[16].

Our study shows a tendency to reduction of  postop-
erative stay after the introduction of  a FT program (me-
dian: 2.5 d). As well as in Scott’s series, we could not find 
statistical significance, probably because the number of  
patients is still very small, but tendency is clearly shown 
in Figure 1. However, in both studies the stay is slightly 
reduced comparing to other series[11,17]. van Dam et al[8] 
found differences in open hepatic surgery of  161 patients 
after a FT program (6 d vs 8 d, P < 0.0001). In colon sur-
gery the reduction of  the stay is clearly proved in several 
studies[6,7,18], up to 3-4 d.

Differences between our FT program and classical 
clinical pathway for patients who undergo laparoscopic 
liver surgery begin preoperatively. Due to the special 
characteristics of  liver surgery, the possibility of  being 
discharged less than 3 d after surgical procedure may be 
inconceivable. This is the reason why a FT program must 
begin with the identification of  potential candidates for 
laparoscopic approach (exclusion of  lesions on segments 
Ⅳa and Ⅷ) and with detailed preoperative information 
to be sure that the patients understand and accept this 
policy. Even when other FT programs establish age > 70 
years as the limit for including patients, in our opinion 
age per se must not be considered a formal contraindica-
tion, but patients with inadequate performance status or 
ASA > Ⅲ must be excluded. Perioperatively, indication 
of  nasogastric and urinary tubes or drainages must be 
strongly restricted to selected cases. After surgery, ICU 
must be avoided if  atypical resections or typical less than 
2 segments have been perfomed, without or with no 
more than 30 min of  hilar clamping and if  transfusions 
have not been necessary. Oral intake and mobilization 
must be prescribed as soon as possible, and opioids must 
not be used as analgesia. After discharge, patients must 
be comfortable and must feel that hospital devices and 
organization are behind them, so we consider essential 
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Table 4  Complications, postoperative stay, morbidity and 
mortality  n  (%)

Control group
(n  = 17)

Fast-track group 
(n  = 26)

P 
value

Postoperative stay   3 (1-22) 2.5 (1-39) NS
   < 3 d 10 (58.8)   7 (41.2)
   > 3 d 21 (80.8)   5 (19.2)
Complications   2 (11.8)   3 (11.5) NS
Readmissions 1 (5.8) 1 (3.8) NS
Mortality             0             0

NS: Not significant.

Figure 1  Graphic of post-operative stay (more or less than 3 d). CG: Con-
trol group; FTG: Fast-track group.
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the immediate follow-up that we carry out the day after and  
7 d after patients leave the hospital. In summary, this study 
shows the applicability of  a FT program in laparoscopic 
liver surgery, leading to an early recovery of  patients, 
without increasing morbidity, mortality or the amount of  
readmissions, leading to a considerable reduction of  costs. 
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Background
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ing the recovery of their patients. Laparoscopic approach has been one of the 
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Previous reports show benefits with the application of FT tendencies to liver 
surgery. Another papers report the advantages of laparoscopic approach to this 
surgical field. Very few, however, have considered the option of joining lapa-
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