
Materials	&	Methods
ü Population: we enrolled 80 obese patients, 35 subjects with severe obesity, consecutively treated with VLCKD + LSG by the

Multidisciplinary Unit for the Treatment of Obesity at the University Hospital of Perugia (Italy) and a control group of 45
subjects treated with LSG only, matched for age, sex and body mass index (BMI), randomly selected among patients
treated by the same Unit.

ü Parameters: weight and height (measured using a scale) were collected at prescription of VLCKD, during pre-operative
visit, and 1 year after the intervention. BMI was calculated as weight (kg)/height (m2).

ü VLCKD: Patients underwent a nutritional treatment with severe caloric restriction (<800 kcal/day). Carbohydrate intake
was <50 g/day (corresponding to <200 kcal/day) with a protein intake of 1.4 g/kg of ideal body weight (corresponding to
>300 kcal/day for women and >350 kcal/day for men). The remaining caloric intake was composed of fat (<250 kcal/day,
corresponding to <30 g/day). The protein intake was achieved, in part, with a dietary supplement composed of milk whey
protein (Nepicomplex, PromoPharma® 39 g/day corresponding to 156 kcal/day) diluted in water or skimmed milk. The
remaining part was achieved with fresh aliments in appropriate quantities, depending on ideal body weight (Solus
multinutrient and Xalifom, PromoPharma®). Water intake was fixed to no less than 2 L/day. Self-testing of urinary ketones
was carried out once daily. Urine ketone concentrations were measured using over-the-counter reagent strips (Accu-Chek
Ketur Test, Roche Diagnostics GmbH, Mannheim, Germany). Urine ketones were assessed using a semi-quantitative scale.
The compliance of patients to the VLCKD was verified by the presence of ketones in the urine.

Conclusions
Subjects treated with	VLCKD	+	LSG	experienced a	significantly larger weight	loss than subjects treated with	LSG	only.	Nonetheless,	the	average weight	loss before and	after	LSG	was not
significantly different between the	two groups	and	the	overall difference between the	two groups	is comparable	to	the	weight	loss achieved through the	VLCKD.	Pre-operative	VLCKD	does not
modify the	weight	loss obtained through LSG	intervention.	Although a	difference has been observed between the	groups,	and	it can	be	attributed to	the	weight	loss achieved through the	VLCKD.	
However,	since the	target	of	treating obesity is the	durable weight	loss,	the	combination of	VLCKD	and	LSG	could be	considered more	effective than LSG	alone.

Background	&	Aim
Very	low-carbohydrate	ketogenic	diets	(VLCKDs)	are	an	emerging	nutritional	treatment	for	severe	obesity,	providing	a	significant,	well-tolerated,	and	rapid	loss	of	body	weight.	The	aim	of	VLCKDs	
is	to	promote	a	shift	of	energy	metabolism	from	carbohydrates	to	triglycerides,	with	the	formation	of	ketone	bodies	(i.e.,	β-hydroxybutyrate,	acetoacetate,	and	acetone).	This	induces	a	faster	
weight	loss	than	balanced	low-caloric	diets,	with	no	fast	weight	recovery	afterward.	For	this	reason,	it	has	been	successfully	used	in	subjects	with	severe	obesity,	suitable	for	bariatric	surgery,	in	
order	to	achieve	a	fast	pre-operative	weight	loss,	which	has	been	demonstrated	to	reduce	the	risk	of	pre- and	post-operative	complications.

Very-low	Carbohydrate	Ketogenic	Diet	(VLCKD)	is	widely	employed	to	achieve	a	fast,	significant	weight	loss	before	obesity	surgery,	in	order	to	reduce	the	of	risk	surgical	complications.	With	this	
retrospective	pilot	study,	we	investigate	whether	pre-operative	VLCKD	modifies	the	weight	loss	obtained	through	laparoscopic	sleeve	gastrectomy	(LSG).
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Results
Figure 1. Weight loss in patients undergoing Very-low Carbohydrate Ketogenic Diet and 
Laparoscopic Sleeve Gastrectomy. Values are expressed as mean ± SE. 
 

 
Figure 3. Comparison of percentage of body weight loss between patients undergoing Very-low 
Carbohydrate Ketogenic Diet + Laparoscopic Sleeve Gastrectomy and patients undergoing 
Laparoscopic Sleeve Gastrectomy only. 
 

 

Table 1. Baseline characteristics of enrolled patients. Values are expressed as number (%) or 
mean (SD). 
 
Parameter LSG (n= 45) LSG + VLCKD (n= 35) p 
Sex (female, %) 25.0 (71.4) 29.0 (64.4) .632 
Age (yrs) 46.5 (8.9) 44.2 (10.1) .286 
Weight (kg) 135.5 (28.0) 132.1 (19.2) .543 
Height (m) 1.66 (0.11) 1.64 (0.07) .357 
BMI (kg/m2) 49.0 (8.1) 48.8 (6.2) .932 
Waist circumference (cm) 144.7 (19.1) 136.4 (15.2) .073 
	

Figure 2. Weight loss in patients undergoing Laparoscopic Sleeve Gastrectomy only. Values are 
expressed as mean ± SE. 
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