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Abstract 
Bariatric surgery results in significant weight loss in severely obese patients and is associated with beneficial as well as 
unintended negative consequences. Here we highlight the divergent impact of rapid weight loss in two individuals who 
underwent bariatric surgery. The first patient is a 58-year-old severely obese [body mass index (BMI) of 48.8 kg/m2] 
Caucasian woman with metabolic syndrome and impaired left ventricular systolic function [preoperative left ventricular 
ejection fraction (LVEF) 29%]. After undergoing gastric banding, the LVEF improved to 65% at 24 months. This, along 
with a marked reversal of obesity-related comorbidities following surgery highlight the beneficial impacts that have 
popularized bariatric surgery. The second patient is a 27-year-old extremely obese (BMI = 81.0 kg/m2) Hispanic man 
without metabolic syndrome and with normal preoperative cardiac and end organ function. One year after undergoing 
Roux-en-Y gastric bypass, his BMI had decreased to 28 kg/m2. The initial weight loss was rapid and paralleled by a loss of 
lean mass, muscle wasting and the development of cachexia with progressive liver failure and a diagnosis of crytopgenic 
hepatic cirrhosis.  

Herein we discuss the cases in detail and provide insight into the divergent impact of rapid weight loss on metabolic 
homeostasis, the heart, and end organ function. We hope this will aid with the preoperative risk/benefit assessment of 
severely obese patients being considered for weight loss surgery. 
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1 Introduction  
Bariatric surgery results in significant weight loss in severely obese patients.  The two most common surgical techniques 
are Roux-en-Y and gastric banding; the benefits of this method on weight loss and cardiometabolic health and longevity 
are well documented [1-4]. We previously advanced a metabolic hypothesis that seeks to explain the relationship between 
weight loss and improved cardiac and metabolic function [5]. While some of these benefits are observed within the first few 
months, the alteration of the gastrointestinal anatomy and physiology is not without consequence and patients are 
predisposed to nutritional and metabolic complications [6, 7]. Another consequence of rapid weight loss appears to be the 
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impact on liver function. While nonalcoholic steatohepatitis in obese patients improves with weight loss surgery, the rate 
and degree of weight loss may predispose patients to the development of portal inflammation and fibrosis [8].   

The positive and negative outcomes of weight loss surgery are secondary to multifactorial and interrelated processes; the 
rate and degree at which weight loss occurs likely plays a role in the evolution of both.  In this report we highlight the 
beneficial and negative consequences of bariatric surgery on the heart and liver, respectively. 

2 Case report 

2.1 Patient A  
Patient A was a 58-year-old Caucasian woman with clinically severe obesity who underwent laparoscopic gastric banding 
(LGB). She was part of a larger cohort of patients followed by us for two years after surgery [9, 10], and the only patient 
among the 42 patients to exhibit severe left ventricular systolic dysfunction. At surgery she weighed 128.1 kg with a BMI 
of 48.8 kg/m2 and 53.2% fat mass (FM) (see Figure 1A, top panel). Aside from obstructive sleep apnea, treated with 
continuous positive airway pressure (CPAP), she suffered from hypertension and non-ischemic systolic and diastolic heart 
failure. For treatment of hypertension, the patient received valsartan (160 mg/d) and hydrocholorthiazide (25 mg/d). 
Echocardiography demonstrated left ventricular hypertrophy (left ventricular mass, LVM = 108 g/m2.7, upper limit of 
normal: 47 g/m2.7) and a reduced left ventricular ejection fraction (LVEF= 29%). There was evidence of pre-diabetes 
(fasting serum glucose =114 mg/dL), but fasting insulin levels and HOMA-IR (homeostasis model of insulin resistance) 
values were normal. The hemoglobin A1c was 6.4% and fasting triglyceride levels were 240 mg/dL. There was no 
evidence of liver dysfunction. She did not use tobacco or drink alcohol.  

In the postoperative period weight loss was most pronounced in the first three months (Figure 1A, top panel). At three 
months, fasting serum glucose levels were normal (96 mg/dL), and the patient no longer required either antihypertensive 
medications or CPAP. Nine months after surgery the rate of weight loss had slowed, and her systolic blood pressure 
required reinstitution of treatment with lisinopril (10 mg/d) and hydrocholorthiazide (25 mg/d). However, in spite of a 
subtle return of the comorbidity there was a dramatic effect on cardiac structure and function. After an initial decline to 
23% at three months the LVEF improved progressively (see Figure 1A, bottom panels). Over the same time there was a 
nearly linear decline in LVM. At two years both LVEF and LVM were normal (see Figure 1A, bottom panels), although 
the patient was still clinically obese (BMI 36.5 kg/m2, 47% FM). She returned to full time work within two months. While 
we have previously observed improved diastolic function, and a progressive decrease in LVM in obese patients following 
weight loss surgery [9-11], in this patient there was a dramatic improvement in left ventricular systolic function as well.    

2.2 Patient B 
Patient B was a 27-year-old Hispanic-American man with normal cardiac function who underwent Roux-en-Y gastric 
bypass surgery (RYGB) for morbid obesity refractory to medically-supervised weight loss regimens. Approximately one 
year after the surgery he was referred to our institution for evaluation for liver transplantation with the diagnosis of 
cryptogenic cirrhosis. We retrospectively reviewed the patient’s record and report on data gathered before and after his 
referral.   

At the time of surgery, the patient weighed 262.6 Kg (BMI of 81.0 kg/m2) and suffered from hypertension, but no 
metabolic imbalance. He had no history of diabetes, cardiovascular disease, or liver disease. He was not a smoker and did 
not drink alcohol. Fasting serum glucose levels were 96 mg/dL and triglyceride levels were 140 mg/dL. A hepatic function 
panel was normal. An electrocardiogram was normal. After surgery the weight loss was very rapid (see Figure 1B, top 
panel). In addition, the patient experienced persistent diarrhea, nausea, vomiting, and anorexia. In the first postoperative 
year, the patient was evaluated at an outside hospital for worsening of these symptoms, for abdominal distension, and for 
muscle wasting. He was found to have to be cachectic with large amount of ascities. Pre- and post-operative plasma levels 
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of total protein and albumin are depicted in Figure 1B, bottom panels. The decline in both blood components reflects 
impaired biosynthetic function of the liver. Fourteen months after surgery, the patient was admitted for transplant 
evaluation. On physical exam, he appeared cachectic and weighed 90.9 kg (BMI 28.1 kg/m2) with a distended and tender 
abdomen showing shifting dullness secondary to ascities. He exhibited asterixis, spider nevi, temporal wasting, atrophic 
upper limbs, and 2+ pitting edema in the lower extremities. A paracentesis was performed and 5 L of a transudative fluid 
were drained. Abdominal and pelvic computed tomography scans indicated portal hypertension, including a minimally 
prominent portal vein, anasarca, ascities, and splenomegaly. Fasting serum glucose level was normal (97 mg/dL). 
Abnormal laboratory findings included: Na+ 125.0 mmol/L, total protein 5.1 g/dL, albumin 1.8 g/dL, alkaline phosphatase 
146/1U/L, INR 1.5, Hb11.5 g/dL, total serum iron 28 μg/dL, ferritin 1173 ng/mL, iron saturation 35%, antismooth muscle 
antibody titers were 1:120. Workup for hepatitis and HIV were negative; esophagogastroduodenoscopy revealed a small 
gastric pouch, but no stenosis, obstruction, or esophageal varicies. A transjugular liver biopsy revealed increased iron 
deposition and cirrhosis of the liver. No focal hepatic lesions were identified. Workups for viral or autoimmune hepatitis, 
for Wilson’s disease and for hemochormoatosis were negative. The diagnosis of cryptogenic cirrhosis stage IV was made 
with a Model of Endstage Liver Disease score of 13; the patient was placed on the transplant list. The patient’s cardiac 
workup included an echocardiogram with normal left ventricular systolic and diastolic function (LVEF 60%-65%). 
Prophylactic treatment of spontaneous bacterial peritonitis was instituted and the patient was eventually placed on total 
parenteral nutrition. The patient continued to lose weight with worsening cachexia and ascities requiring multiple 
subsequent paracenteses. Yet in spite of a dramatic course with multiple subsequent hospital admissions and BMI reaching 
a nadir of 23.8 kg/m2 18 months after surgery (see Figure 1B, top panel), the patient was managed conservatively, as 
described. The degree of weight loss stabilized and liver function was noted to gradually improve with time. He has since 
made a protracted recovery and is no longer on the transplant list; he is back to work at 28 months after surgery. 

 

Figure 1A. Contrasting outcomes of weight loss surgery showing improvements in impaired cardiac function (Patient A) 
and development of impaired liver function (Patient B). Panels A depict serial measurements of BMI, LVEF and LVM for 
Patient A.   
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Figure 1B. Contrasting outcomes of weight loss surgery showing improvements in impaired cardiac function (Patient A) 
and development of impaired liver function (Patient B). Panels B depict serial measurements of BMI, total protein and 
albumin for Patient B. The lower limits of normal are shown as broken lines.  See text for more detail.  

3 Discussion 
The basic and clinical science underpinnings of bariatric surgery procedures are still evolving. Here we describe the 
contrasting outcomes of two severely obese patients after weight loss surgery in order to draw attention to the potential for 
reverse remodeling of the failing heart on the one hand, and the potential for pathologic remodeling of the liver on the 
other hand. Before surgery Patient A was considered a relatively high risk patient with metabolic syndrome and heart 
failure prior to surgery, yet the patient responded overall better to weight loss surgery than Patient B, who was 
metabolically healthier and considered a relatively lower risk patient. The lack of concomitant cardiac complications in 
Patient B suggests that the heart may remain resolute in the face of metabolic disorder induced by rapid weight loss after 
surgery. The question is: What accounts for the difference in the outcomes; does the patient’s metabolic profile and 
comorbidities prior to surgery contribute to the outcome of weight loss surgery? What role does the rate and degree of 
weight loss play in the evolution of benefits and complications after bariatric surgery? 

For Patient A, bariatric surgery was a life-saving procedure that led to substantial weight loss and simultaneous reversal of 
the patient’s failing heart and the metabolic derangements and comorbidities. Of interest was the reversal of heart 
dysfunction beyond the improvement in weight and correction of metabolic imbalance, without evidence of liver 
dysfunction. Weight loss surgery appears to break the vicious cycle of pre-diabetes, hypertension, and increased systemic 
levels of catecholamines. These factors are associated with the metabolic syndrome and have been implicated in the 
development of left ventricular hypertrophy and failure in the obese [12-16]. In a series of papers [9, 10, 17, 18] we have been able 
to corroborate the positive effect of weight loss surgery on the metabolic profile, muscle metabolism, and cardiac structure 
and function. We demonstrated the reversal of lipid accumulation in muscle [9] and evidence of progressive cardiac 
remodeling for at least two years after surgery while patients remained clinically obese [10]. Also, despite the apparent 
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complications of weight loss surgery observed in Patient B, the lack of concomitant cardiac complications emphasizes the 
beneficial effects of weight loss surgery on the heart. We postulated that bariatric surgery improves cardiac function by 
alleviating the metabolic and mechanical stressors of obesity on the heart [5]. Yet, even though Patient B maintained 
normal cardiac function after surgery, the development of cryptogenic cirrhosis of the liver calls attention to yet another 
potential grave consequence of weight loss surgery. We are not the first to report hepatic complications with weight loss 
surgery. The development of NASH has been reported in patients who underwent jejunoileal gastric bypass surgery or 
sudden rapid weight loss, but it has not been specifically associated with the modern techniques of weight loss           
surgery [19, 20]. Vice versa, several recent studies have reported improvement of NAFLD in clinically severe obese patients 
after weight loss surgery [21, 22]. The reason for the development of liver cirrhosis and muscle wasting in Patient B remains 
unclear. The rate and degree at which weight is lost along with the acuity in the shift of in-body composition in the early 
months postoperatively may play a role. In a prospective study of morbidly obese patients undergoing caloric restriction 
with diet and gastroplasty, Andersen et al. demonstrated a higher risk of portal inflammation and fibrosis in patients with 
fast weight reduction [8]. Roux-en-Y gastric bypass is associated with more pronounced and rapid weight loss, dumping 
syndrome, nutritional and metabolic complications, and a rapid shift in body composition that may altogether account for 
the liver complication observed with Patient B. It is tempting to further speculate that RYBG surgery results in the 
generation of some form of hormonal signals which have yet to be identified in this case. 

4 Conclusion 
The divergent response to non-pharmacological weight loss suggests that obesity is not a homogenous entity. After 
surgery the patient with previous heart failure and the metabolical syndrome lost weight, reversed the heart failure, and 
reversed the metabolic syndrome, while the previously metabolically healthy patient rapidly lost weight and developed 
hepatic cirrhosis. We speculate that weight loss surgery can be cardioprotective in patients exhibiting features of the 
metabolic syndrome and insulin resistance, but may be a metabolic risk for the liver. Whether the metabolic profile or 
comorbidities prior to surgery contribute to the outcomes of weight loss surgery remains to be determined. Nonetheless, 
we hope that our experiences may help in the evaluation of patients considered for weight loss surgery and consideration 
of the possibility liver complications postoperatively. 
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