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A case of Wernicke’s encephalopathy following complicated 
laparoscopic pylorus-preserving pancreaticoduodenectomy
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Laparoscopic pylorus-preserving pancreaticoduodenectomy (PPPD)/ pancreaticoduodenectomy (PD) is cautiously re-
garded as a safe and effective approach in well-selected patients with periampullary cancer. However, postoperative 
pancreatic fistula (POPF), delayed gastric emptying (DGE), postoperative bleeding, and sepsis and detrimental compli-
cations that can follow PPPD/PD. These complications can result in poor oral intake for a significant period of nothing 
per oral (NPO) or deterioration of long-term function. A 65-year-old man underwent laparoscopic PPPD for ampulla 
of vater (AoV) cancer. After surgery, He experienced POPF, DGE, Postoperative bleeding and these complications 
result in poor oral intake for one month. Approximately 50 days after surgery, an abrupt confused state was noted. 
He had horizontal nystagmus and ataxia. Abnormal Brain magnetic resonance imaging tomography findings detected 
in the bilateral medial thalami, dorsal midbrain, and medulla. The association of confusion, ataxia, and horizontal nystag-
mus along with poor oral intake and the MRI findings suggested acute Wernicke’s encephalopathy. After thiamine 
therapy, He recovered completely. Wernicke’s encephalopathy is very rare, but it can progress coma and even death. 
Therefore, Wernicke’s encephalopathy needs to be considered in patients with complicated PPPD/PD associated with 
malnutrition. (Ann Hepatobiliary Pancreat Surg 2019;23:295-299)
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INTRODUCTION

Pylorus-preserving pancreaticoduodenectomy (PPPD)/ pan-

creaticoduodenectomy (PD) is a commonly-known, safe, 

standardized surgical procedure performed on patients with 

periampullary cancer. Laparoscopic PPPD/PD is cautious-

ly regarded as a safe and effective approach in well-se-

lected patients with periampullary cancer. 

However, the complication rate for PPPD/PD is high 

(delayed gastric emptying (DGE) 45-50%, postoperative 

pancreatic fistula (POPF) 15-20%, biliary fistula 4-5%, in-

tra-abdominal hemorrhage 3-5%, UGI hemorrhage 3-5%, 

etc.), and related surgical mortality is reported to be 1-3%.1 

Furthermore, POPF, DGE, postoperative bleeding, and 

sepsis are detrimental complications that can follow PPPD/ 

PD. In recent years, most patients have been able to re-

cover due to development of new surgical techniques, in-

terventional radiotherapy, antibiotics, and nutritional sup-

port. Nevertheless, these complications can result in poor 

oral intake for a significant period of nothing per oral 

(NPO) or deterioration of long-term function. Proper man-

agement is important for patient recovery following com-

plicated PPPD/PD.

We report a case of Wernicke’s encephalopathy (WE) 

in a patient with ampulla of vater (AoV) cancer with per-

sistent poor oral intake and POPF-grade C after laparo-

scopic PPPD along with a review of literature.

CASE

A 65-year-old male underwent laparoscopic PPPD for 

AoV cancer. During laparoscopic resection, enlarged lymph 

nodes around peripancreatic lesions were noted and in-

cluded in the surgical specimen. The remnant pancreas 
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Table 1. Nutritional assessment at diagnosis and the time of 
mental change 

Initial 
diagnosis

At the time of 
mental change

Reference 
range

Body weight (kg) 65 55
BMI (kg/m2) 23.03 19.49
Protein (g/dl) 6.5 5.9 6-8.0
Albumin (g/dl) 3.7 2.4 3.3-5.3
Cholesterol (mg/dl) 105 97 142-240
Potassium (mmol/L) 3.8 5.0 3.5-5.5
Calcium (mg/dl) 9.1 8.6 8.5-10.5
Phosphorus (mg/dl) 3.1 4.3 2.5-4.2
Magnesium (mg/dl) 1.54 1.42 1.09-1.46

was noted to be friable and crunch with a 5 mm-sized 

pancreatic duct. Laparoscopic duct-to-mucosa anastomosis 

(7 interrupted sutures) for pancreaticojejunostomy with a 

short stent was performed. The total operation duration 

was 392 minutes, and the estimated intraoperative blood 

loss was 150 cc. The patient did not receive an intraop-

erative transfusion.

In the postoperative period, He had POPF. The drain 

was removed on postoperative day 16. The patient was 

expected to go home on postoperative day 21. However, 

he experienced postoperative hemorrhage and underwent 

embolization around the common hepatic artery, stump of 

the gastroduodenal artery (GDA), and the proper hepatic 

artery from bleeding at the GDA stump. Subsequently, ad-

ditional percutaneous drain catheters were inserted for 

multiple intra-abdominal hematomas and abscesses, and 

broad-spectrum antibiotics were given. Initially we thought 

that a grade A-POPF had developed. But He finally diag-

nosed a grade C-POPF. He was temporarily admitted to 

the intensive care unit (ICU) and then transferred to the 

general ward after his vital signs were stable. During the 

recovery period, the patient suffered repeated nausea and 

vomiting, and poor oral intake persisted for one month af-

ter surgery. Parenteral nutrition and poor oral intake per-

sisted. 

Approximately 50 days after surgery, an abrupt con-

fused state was noted. On neurological examination, the 

patient was awake but disorientated to people, location, 

and time. A short-memory deficit was also found. The pu-

pils were equal and reactive to light. Motor strength was 

normal. There were no focal neurological signs or patho-

logical reflexes other than a few hand tremors. However, 

he had horizontal nystagmus and ataxia. His Nutritional 

re-assessment was performed at the time of his mental 

change (Table 1).

Brain magnetic resonance imaging (MRI) tomography 

showed a symmetrically distributed, abnormal, hyperin-

tense signal on fluid-attenuated inversion recovery and 

T2-weighted imaging scans in the medial thalami, dorsal 

midbrain, and medulla (Fig. 1).

The association of confusion, ataxia, and horizontal nys-

tagmus along with poor oral intake and the MRI findings 

suggested acute WE. The patient’s serum thiamine level 

was 2.3 ug/dl, which is in the lower normal range (refer-

ence range, 2.0-7.2 ug/dl). Administration of thiamine (500 

mg daily, intravenously) was initiated and resulted in rap-

id improvement of his condition, and the symptoms com-

pletely subsided after 14 days of treatment. He was dis-

charged from the hospital on postoperative day 73 with 

a prescription for vitamin B complex and was advised to 

watch his diet. He is now in good condition (about 3 

months postoperatively), and planned for postoperative 

adjuvant chemotherapy.

DISCUSSION

Literature review

Using the PubMed database, we identified seven addi-

tional patients who suffered from WE following pan-

creaticoduodenectomy from seven reports. The clinical char-

acteristics of all seven cases are summarized in Table 2. 

Patient age ranged from 27 to 68 years (median age, 47 

years), and there were 5 men (71.4%) and 2 women 

(28.6%). One patient (14.3%) had confirmed chronic alco-

hol abuse, while the other cases denied a history of abuse, 

or it was not specifically mentioned. In most cases, there 

was a factor exacerbating acute WE, such as poor oral 

intake, pneumonia, or intestinal obstruction. However, it 

is interesting to note that WE can occur even in the late 

postoperative period following PD. For instance, the pa-

tients in cases one and four experienced an uneventful re-

covery and were found to have WE a few years after 

surgery. However, patients with postoperative complica-

tions, such as infection and hemorrhage as in cases 2, 3, 

5, 6, and 8, were diagnosed with WE within days or 

weeks after surgery, which prolonged the length of hospi-

tal stay, as in the present case. However, there were many 
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Fig. 1. Fluid-attenuated inversion
recovery-weighted axial (A-C) 
and sagittal (D) magnetic reson-
ance imaging scans showed ab-
normal, symmetrical, hyperin-
tense signal (arrows) in the bi-
lateral medial thalami, dorsal 
midbrain, and medulla.

Table 2. Summary of reports of Wernicke’s encephalopathy following pancreaticoduodenectomy

No. Authors Year Age/sex Diagnosis/year Op. name Aggravating factor Diagnosis of WE LOH

1 Tsujino et al.11 2007 68/M AoV cancer, 
1998

PD Loop Diuretic 8 years after surgery -

2 da Silva et al.12 2010 28/M Duodenal ulcer 
bleeding, 2010

WP Pneumonia, POI 1 week after surgery -

3 Onieva-González 
et al.13

2011 27/M Duodenal ulcer 
bleeding, 2010

PD Pneumonia, septic 
shock, POI

Several days after 
surgery

87 days

4 Karayiannakis 
et al.14

2011 52/M Pancreas head 
cancer, 2010

WP Alcohol abuse, 
POI

14 months after 
surgery

-

5 Kilinc et al.15 2015 38/F Pancreas head 
cancer, 2015

WP Obstruction, POI 16 days after 
surgery

31 days

6 Wu et al.16 2017 45/F Pancreas cancer, 
2014

PD POI 8 weeks later 20 days 
over

7 AbdelRazek 
et al.17

2018 54/M Pancreas cancer, 
2015

WP - 5 years after surgery 8 days 
over

8 Present case 2018 65/M AoV cancer, 
2018

Laparoscopic 
PPPD

Postoperative 
bleeding, DGE, 
POPF, POI

50 days after 
surgery

73 days

PD, pancreaticoduodenectomy; PPPD, pylorus-preserving PD; WP, Whipple procedure; POI, poor oral intake; DGE, delayed 
gastric emptying; POPF, postoperative pancreatic fistula; AoV, Ampulla of Vater
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cases in which the length of the hospitalization was not 

reported.

WE is an acute neurological disorder resulting from a 

vitamin B1 (thiamine) deficiency. Thiamine is a water- 

soluble vitamin absorbed in the duodenum by an active 

mechanism, and it breaks through the blood-brain barrier 

by active and passive mechanisms.2 The main cause of 

thiamine deficiency is alcohol abuse. Among others, nota-

ble causes include chronic dietary deficiency (unbalanced 

diet or parenteral nutrition without thiamine), poor absorp-

tion or low intake (celiac disease, pyloric obstruction, re-

current vomiting, or gravidic hyperemesis), excessive in-

take of carbohydrates in relation to the supply of thi-

amine, and a greater need for nutrients (growth, exercise, 

pregnancy, or infection).2,3 The clinical presentation of the 

typical classic triad of ataxia, confusion, and nystagmus 

is present in 16-38% of patients.4

In the present case, the patient had the classic clinical 

triad of nystagmus, ataxia, and confusion. He had several 

possible causative factors for acute WE: deficiency of thi-

amine absorption after PPPD, long-time poor oral intake, 

and vomiting associated with postoperative complications. 

In addition, these were exacerbated by lack of supply of 

thiamine in long-time parenteral nutrition and increased 

requirement of vitamin B1 secondary to sepsis following 

grade C-POPF.

The Nutritional support for postoperative complication 

patient after PPPD is the key of conservative therapy.5 

Postoperative early resumption of oral intake is safe and 

should be encouraged within enhanced recovery protocols.6-9 

In patient with POPF, There is no evidence of the benefit 

of avoiding oral intake in clinically stable patients.6 Grade 

A-POPF and stabilized Grade B-POPF can start oral in-

take.6 But severe Grade B-POPF and Grade C-POPF have 

to avoid oral intake.6 During avoid oral intake, an artifi-

cial nutritional support is needed.10 Enteral nutrition is 

preferred whenever possible over parenteral nutrition.5 

Nasogastric tube insertion or Nasojejunal tube insertion, 

feeding gastrostomy, feeding jejunostomy can be perform-

ed.6 If enteral nutrition is difficult, we can choose paren-

teral nutrition. For more effective parenteral nutrition, 

central venous catheterization is required. In addition, pe-

riodic nutritional checks is important and be supplemented 

with insufficient trace elements, vitamins, albumin, to pre-

vent nutritional imbalances.

PPPD is associated with many complications and their 

associated DGE, which inevitably leads to long-term NPO 

or poor oral intake. Most of these patients have underlying 

sepsis, and physicians should rule out septic progression 

to diagnose WE when the patient has mental changes. In 

this case, septic progression was ruled out by follow-up 

abdominal CT showing evidence of decreased intra-ab-

dominal abscesses.

In summary, postoperative acute WE is very rare, but 

it can develop in patients with PPPD/PD. If a patient who 

underwent a complicated PPPD/PD is of older age, has 

poor oral intake associated with a postoperative complica-

tion, or is in poor general condition, physicians must con-

sider the possibility of acute WE when the patient experi-

ences acute mental changes without specific reason. Serum 

thiamine level by itself may not be useful for diagnosis 

of WE, but brain MRI can be helpful. 

WE is a rare disease, and it is difficult to detect. Left 

untreated, patients can progress to coma and even death. 

Therefore, WE needs to be considered in patients with 

complicated PPPD/PD associated with malnutrition.
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