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An enlarged fatty liver makes laparoscopic surgery of the upper gastrointestinal tract (GIT) more technically challenging.1 A 35-
year-old female was referred to the dietitian for a preoperative very low-calorie diet (VLCD) to assist in decreasing hepatic
volume and visceral adiposity. This case study highlights that the same benefits shown using preoperative VLCDs in
bariatric patients as part of enhanced recovery after surgery (ERAS) guidelines can be observed in non-bariatric upper GIT
surgery patients as well.2 In a time period of two weeks on a VLCD, a 50.7% reduction in left hepatic lobe volume (LHLV)
was observed, as well as 1.4 kg fat loss around the abdomen.

Keywords: laparoscopic surgery, Nissen fundoplication, hepatic volume, very low-calorie diet (VLCD)

Background
A 35-year-old female was scheduled to undergo a laparoscopic
Nissen fundoplication to repair her hiatus hernia in a high-
volume upper gastrointestinal (GIT) surgical unit in Pretoria,
South Africa. As part of the surgeon’s preoperative protocol,
all patients scheduled for such surgery undergo an abdominal
sonar to measure left hepatic lobe volume (LHLV). Upon assess-
ment, it was determined that she had an enlarged fatty liver and
was referred as an outpatient to the dietitian for implemen-
tation of a two- week preoperative very low-calorie diet
(VLCD) to allow for decreasing LHLV.

The self-reported medical history indicated that the patient did
not have hypertension, diabetes, or hypercholesterolaemia. She
did not smoke, only consumed alcohol occasionally, and did not
binge drink.

The study obtained ethical approval: UFS-HSD2024/2026/0110.

Assessments done prior to dietary intervention

Pre-dietary intervention abdominal sonar
To measure her LHLV during the pre-intervention abdominal
sonar, the patient was asked to lie supine so the sonogram
could be done via the subcostal or intercostal window.3 Her
liver was measured, and the LHLV was calculated at 456 ml
using the formula to calculate the volume of an ellipsoid
object.3

Pre-dietary intervention anthropometry
Routine anthropometric measurements were undertaken
during the initial dietetic consultation with the patient, which
took place just over two weeks prior to the scheduled surgery
date (Table 1). The patient’s height was ascertained using a sta-
diometer, and her body composition analysis was done using
bioelectric impedance analysis (BIA) with an InBody 120® scale
(InBody Co. Ltd, Seoul, Korea). Waist circumference was
measured using a non-elastic measuring tape at the narrowest
part of the abdomen between the lowest rib and the iliac crest.4

Pre-dietary intervention urine ketone analysis
The patient was asked to provide a urine sample and Medi-Test
Combi 9 urine dipsticks were used to detect urine ketones.

Dietary intervention
During the consultation with the dietitian, the patient was edu-
cated on the reasoning for placing her on a VLCD meal plan and
was given the food-based two-week preoperative VLCD consist-
ing of 800 kcal per day. The meal plan comprised 40% protein,
25% carbohydrate, and 35% fats. An exchange list portion-sized
meal plan was given to the patient and a seven-day sample
menu. The meal plan comprised one starch exchange, one
starchy vegetable exchange, eight protein exchanges, and
one fat exchange. There was no limitation to the amount of
non-starchy vegetables included. The dietary guidelines also
indicated that all drinks consumed should be sugar-free, and
two litres of water should be included daily. Alcohol consump-
tion was also to be avoided. The patient was instructed to start
the meal plan 14 days before her surgery.

Assessments done post-dietary intervention

Post-dietary intervention abdominal sonar
The patient underwent a repeat abdominal sonar on the day of
her surgery, and using the same technique her LHLV was calcu-
lated to be 225 ml. Her LHLV decreased by 50.7% following a
two-week VLCD.

Post-dietary intervention anthropometry
Repeat BIA and waist circumference measurement was done on
the day of the surgery to determine the changes in body com-
position and waist circumference, respectively (Table 1). Follow-
ing the two-week VLCD intervention, the patient lost 4.1 kg and
had a body fat mass loss of 2.2 kg. Her waist circumference
decreased by 4.7 cm, and she lost 1.4 kg of fat around the
abdomen.
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Post-dietary intervention urine ketone analysis
The ward completed a urine sample test prior to surgery, and no
urine ketones were detected. This indicates that she did not
enter ketosis after following the two-week VLCD. The measure-
ment of urinary ketones was intended to be used as an indicator
of meal plan compliance, as we expected the patient to enter
ketosis. Self-reported compliance with the meal plan was 75–
100%.

Surgical intervention
The patient underwent a laparoscopic Nissen fundoplication
procedure where incisions were made for 4 x 10 mm trocars
and one 5 mm incision for insertion of the Nathanson retractor.
The operating time, from inserting the first trocar to removing
the last trocar, was 22 minutes.

Discussion
Laparoscopic Nissen fundoplication is a surgical technique done
for the treatment of gastroesophageal reflux disease (GERD).5 It
involves a hiatus hernia repair and an anti-reflux procedure
using a 360-degree fundoplication with posterior closure of
the crura.5 For the surgeon to easily access the hiatus, the
patient is placed into a steep anti-Trendelenburg position and
a Nathanson retractor is used to elevate the part of the liver
left of the falciform ligament.5 Difficulty accessing the oesopha-
gogastric junction and risk of hepatic injury may result in an
unnecessarily technically challenging surgery, a higher inci-
dence of conversions to open surgery, as well as intraoperative
and perioperative complications.4,6,7 Several patient character-
istics can hinder this access, including hepatomegaly and visc-
eral adiposity.8

Obesity is commonly associated with hepatomegaly due to
non-alcoholic fatty liver disease (NAFLD), or, as it has recently
been named, metabolic dysfunction associated steatotic liver
disease (MASLD).9,10 However, individuals with a healthy body
mass index (BMI) may still develop MASLD, commonly referred
to as non-obese or lean MASLD, usually related to various meta-
bolic risk factors.11 Overnutrition and a sedentary lifestyle are
some of the lifestyle factors that lead to weight gain, obesity,
visceral adiposity, and hepatic steatosis.12 Research indicates
that dietary factors such as increased glucose, fructose, and
saturated fat intake result in hepatic de-novo lipogenesis as
well as inflammation and insulin resistance in the adipose
tissue and liver.12

Hepatomegaly, as a result of hepatic steatosis, results in an
enlarged fatty liver that bleeds easily and is prone to injury
due to the constant need for readjustment of the retractor
during laparoscopic surgery (Figure 1).13,14

Hepatic steatosis is known to be reversible with weight loss, and
preoperative VLCDs have been widely studied and
implemented in patients undergoing bariatric surgery to
decrease both hepatomegaly and visceral adiposity (Figure 2a
and b).9,15 A VLCD is defined as a diet consisting of ≤ 800 kcal
per day.15 However, it is important to keep in mind that a
reduction in hepatic volume is attributed to weight loss in
general and is not dependent on the specific type of diet.16 A
systematic review by van Wissen et al. (2016), included seven
studies that investigated the effects of preoperative calorie
restriction on hepatic volume. These studies found that low-
calorie diets (LCD) can reduce the hepatic volume by 2.4% per
week.17 An LCD is defined as consisting of between 800 and
1 500 kcal/day.18 The amount of protein, carbohydrates, and
fats in a preoperative nutritional meal plan is important in redu-
cing hepatic volume. Low-carbohydrate diets commonly result
in weight loss and decreased intrahepatic triglyceride levels
and are therefore often used for the management of
NAFLD.16 High-protein diets can promote weight loss, but few
studies explain the relationship between protein intake and
NAFLD.16,19 Bortolotti et al. (2011) showed that supplementing
the diet with 60 g of whey protein per day for 30 days without
energy restrictions resulted in a decrease in visceral fat and
hepatic volume.16,19

As with use in bariatric surgery enhanced recovery after surgery
(ERAS) guidelines, the use of a preoperative VLCD has been
applied in this non-bariatric surgical case as the same benefits
can be observed.2 Implementing a preoperative VLCD is
intended to assist in the loss of predominantly fat mass (1.0
to 1.5 kg/ week) while preserving lean muscle mass.20

Table 1: Changes seen in anthropometric measurements

Factor Baseline measurements Post-dietary intervention measurements Changes observed post-VLCD

Weight (kg) 76.9 72.8 −4.1

Body Mass Index (BMI) (kg/m²) 31.2 29.5 −1.7

Body fat mass (kg) 35.7 33.8 −2.2

Muscle mass (kg) 22.7 21.3 −1.4

Visceral fat score 19 18 −1

Fat around the abdomen (kg) 18.7 17.6 −1.4

Waist circumference (cm) 101.7 97 −4.7

Figure 1: An enlarged left hepatic lobe with visible signs of hepatic stea-
tosis posing a challenge for the surgeon to lift with the Nathanson
retractor to access the oesophagogastric (EG) junction. Note: Images
used with permission from the photographer and are intended for edu-
cational purposes only.
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The results in the current case study echo the results of a pro-
spective study done by Sivakumar et al. (2019) where 60 partici-
pants were placed on a two-week preoperative meal
replacement shake VLCD prior to bariatric surgery.6 Body com-
position analysis was completed both before and after the
dietary intervention using a dual-energy X-ray absorptiometry
(DXA) scanner.6 The results indicated a significant weight
reduction: mean (±SD) decrease of 4.5 ± 2.3 kg and a reduction
of body fat mass by mean (±SD) 1.7 (±1.4) kg. Lean muscle mass
was decreased by a mean (±SD) of 2.8 (±2.2) kg.6

Similarly, a study done by Childs et al. (2022) included 17 partici-
pants placed on an LCD consisting of food and meal replace-
ment shakes for a period of two to eight weeks.18 In that
study, Childs et al. measured the change in total hepatic
volume using both magnetic resonance imaging (MRI) and
ultrasound. They concluded a 16% and 18% reduction, respect-
ively, and observed that the greatest reduction in hepatic
volume occurred within the first two weeks of the dietary inter-
vention.18 In the current case study, LHLV was decreased by
50.7% and it can be assumed that a reduction in LHLV indicates
a reduction in total hepatic volume.18

The results of the study by Childs et al. (2022) indicate that it
may not be necessary for a VLCD to be followed if similar
results can be observed by following an LCD. This has been con-
firmed by a systematic review and meta-analysis done by
Chowdhury et al. (2024), which included 21 studies in the
review and 20 studies in the meta-analysis of obese patients
placed on an LCD and VLCDs prior to benign upper gastrointes-
tinal surgery.21 The results indicated that whilst a preoperative
VLCD is effective in reducing hepatic volume and weight,
there was no statistically significant difference noted in follow-
ing a preoperative LCD.21 An LCD may allow for greater compli-
ance with the prescribedmeal plan, as it may be easier to follow.

Although this case study did not directly assess side effects, it is
well documented that VLCDs can lead to common adverse
effects such as headaches, dizziness, halitosis, and consti-
pation.20 These symptoms are primarily attributed to the
diet’s low carbohydrate content, which can induce a state of
ketosis. A reduction in carbohydrate intake often also leads to
decreased fibre intake, exacerbating the risk of constipation.
To address these concerns, the sample menu incorporated
low GI carbohydrate sources, various non-starchy vegetables,

and a recommendation of two litres of water daily. Although
the patient in this case study did not enter ketosis, the use of
an LCD rather than a VLCD may further mitigate these side
effects by providing a slightly higher carbohydrate and fibre
intake, reducing the likelihood of ketosis and its associated
symptoms.

Surgery such as done in this case study is usually not considered
emergency surgery. If the surgeon can easily access the hiatus
without repeated adjustment of the retractor or risk of
hepatic injury, it can potentially result in a decrease in theatre
time and perceived ease of the procedure, as well as a potential
decrease in postoperative complications. The surgical benefits
observed may justify the postponement of the surgery by two
weeks to allow for significant decreases in hepatomegaly and
visceral adiposity.

Disclosure statement – No potential conflict of interest was
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