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F or some patients with chronic pancreati-
tis, the best option is to remove the entire 

pancreas. This does not necessarily doom the 
patient to diabetes mellitus, because we can 
harvest the islet cells and reinsert them so that, 
lodged in the liver, they can continue making 
insulin. However, this approach is underem-
phasized in the general medical literature and 
is likely underutilized in the United States. 
 Here, we discuss chronic pancreatitis, the 
indications for and contraindications to this 
procedure, its outcomes, and the management 
of patients who undergo it. 

 ■ CHRONIC PANCREATITIS
IS PROGRESSIVE AND PAINFUL

Chronic pancreatitis is a progressive condition 
characterized by chronic infl ammation, irre-
versible fi brosis, and scarring, resulting in loss 
of both exocrine and endocrine tissue. 
 According to a National Institutes of Health 
database, pancreatitis is the seventh most com-
mon digestive disease diagnosis on hospitaliza-
tion, with annual healthcare costs exceeding 
$3 billion.1 Although data are scarce, by some 
estimates the incidence of chronic pancreatitis 
ranges from 4 to 14 per 100,000 person-years, 
and the prevalence ranges from 26.4 to 52 per 
100,000.2–4 Moreover, a meta-analysis5 found 
that acute pancreatitis progresses to chronic 
pancreatitis in 10% of patients who have a fi rst 
episode of acute pancreatitis and in 36% who 
have recurrent episodes.
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ABSTRACT
In appropriately selected patients, total pancreatectomy 
and islet cell autotransplant controls pain and improves 
quality of life while often minimizing the development 
of overt diabetes. Multidisciplinary management and 
lifelong follow-up help to maximize the benefi t of this 
procedure. This review highlights its history, indications, 
metabolic outcomes, and future directions.

KEY POINTS
Chronic pancreatitis is caused by infl ammation and re-
sults in progressive, irreversible loss of both exocrine and 
endocrine function.

Total pancreatectomy with islet cell autotransplant is a 
defi nitive treatment for chronic pancreatitis, with most 
patients reporting less pain and better quality of life. 

Patients who have undergone this procedure need life-
long pancreatic enzyme replacement therapy along with 
surveillance for and treatment of diabetes. 

Research in this fi eld is expanding our knowledge, from 
altered physiology to patient selection to improvement in 
islet yield and survival.
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 Historically, alcoholism was and still is the 
most common cause of chronic pancreatitis, 
contributing to 60% to 90% of cases in West-
ern countries.6,7 However, cases due to non-
alcoholic causes have been increasing, and in 
more than one-fourth of patients, no identifi -
able cause is found.6,8 Smoking is an indepen-
dent risk factor.6,8,9 Some cases can be linked 
to genetic abnormalities, particularly in chil-
dren.10

 The clinical manifestations of chronic 
pancreatitis include exocrine pancreatic in-
suffi ciency (leading to malnutrition and ste-
atorrhea), endocrine insuffi ciency (causing 
diabetes mellitus), and intractable pain.11 Pain 
is the predominant clinical symptom early in 
the disease and is often debilitating and dif-
fi cult to manage. Uncontrolled pain has a 
devastating impact on quality of life and may 
become complicated by narcotic dependence.
 The pain of chronic pancreatitis is often 
multifactorial, with mechanisms that include 
increased intraductal pressure from obstruc-
tion of the pancreatic duct, pancreatic isch-
emia, neuronal injury, and neuroimmune 
interactions between neuronal processes and 
chronic infl ammation.12

Treatment: Medical and surgical
In chronic pancreatitis, the aim of treatment 
is to alleviate defi ciencies of exocrine and en-
docrine function and mitigate the pain. Pa-
tients who smoke or drink alcohol should be 
strongly encouraged to quit.
 Loss of exocrine function is mainly man-
aged with oral pancreatic enzyme supple-
ments, and diabetes control is often attained 
with insulin therapy.13 Besides helping diges-
tion, pancreatic enzyme therapy in the form 
of nonenteric tablets may also reduce pain and 
pancreatitis attacks.14 The mechanism may be 
by degrading cholecystokinin-releasing factor 
in the duodenum, lowering cholecystokinin 
levels and thereby reducing pain.12 

 Nonnarcotic analgesics are often the fi rst 
line of therapy for pain management, but many 
patients need narcotic analgesics. Along with 
narcotics, adjunctive agents such as tricyclic 
antidepressants, serotonin-norepinephrine re -
uptake inhibitors, selective serotonin reup-
take inhibitors, and gabapentinoids have been 
used to treat chronic pancreatitis pain, but 

with limited success.15

 In patients for whom medical pain man-
agement has failed, one can consider another 
option, such as nerve block, neurolysis, or 
endoscopic or surgical therapy. Neuromodu-
lators are often prescribed by pain clinics.15 
Percutaneous and endoscopic celiac ganglion 
blocks can be an option but rarely achieve 
substantial or permanent pain relief, and the 
induced transient responses (on average 2 to 4 
months) often cannot be repeated.14–17

 Surgical options to relieve pain try to pre-
serve pancreatic function and vary depending 
on the degree of severity and nature of pan-
creatic damage. In broad terms, the surgical 
procedures can be divided into two types:
• Drainage procedures (eg, pseudocyst 

drainage; minimally invasive endoscopic 
duct drainage via sphincterotomy or stent 
placement, or both; pancreaticojejunos-
tomy)

• Resectional procedures (eg, distal pancre-
atectomy, isolated head resection, pancre-
aticoduodenectomy, Whipple procedure, 
total pancreatectomy). 

 In carefully selected patients, total pancre-
atectomy can be offered to remove the cause 
of the pain.18 This procedure is most often 
performed in patients who have small-duct 
disease or a genetic cause or for whom other 
surgical procedures have failed.11

 ■ HISTORY OF THE PROCEDURE

Islet cell transplantation grew out of visionary 
work by Paul Lacy and David Scharp at the 
University of Washington at Seattle, whose 
research focused on isolating and transplant-
ing islet cells in rodent models. The topic has 
been reviewed by Jahansouz et al.19 In the 
1970s, experiments in pancreatectomized dogs 
showed that transplanting unpurifi ed pancre-
atic islet tissue that was dispersed by collage-
nase digestion into the spleen or portal vein 
could prevent diabetes.20,21 In 1974, the fi rst 
human trials of transplanting islet cells were 
conducted, using isolated islets from cadaveric 
donors to treat diabetes.19 
 In the past, pancreatectomy was performed 
to treat painful chronic pancreatitis, but it 
was viewed as undesirable because remov-
ing the gland would inevitably cause insulin-
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causes are 
increasing
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dependent diabetes.22 That changed in 1977 
at the University of Minnesota, with the fi rst 
reported islet cell autotransplant after pan-
createctomy. The patient remained pain-free 
and insulin-independent long-term.23 This 
seminal case showed that endocrine function 
could be preserved by autotransplant of islets 
prepared from the excised pancreas.24 
 In 1992, Pyzdrowski et al25 reported that 
intrahepatic transplant of as few as 265,000 
islets was enough to prevent the need for insu-
lin therapy. Since this technique was fi rst de-
scribed, there have been many advances, and 
now more than 30 centers worldwide do it.

 ■ PRIMARY INDICATION: 
INTRACTABLE PAIN

Interest has been growing in using total pan-
createctomy and islet autotransplant to treat 
recurrent acute pancreatitis, chronic pancre-
atitis, and hereditary pancreatitis. The ra-
tionale is that removing the offending tissue 
eliminates pancreatitis, pain, and cancer risk, 
while preserving and replacing the islet cells 
prevents the development of brittle diabetes 
with loss of insulin and glucagon.26

Proposed criteria for total pancreatectomy
and islet autotransplant
Bellin et al14 proposed fi ve criteria for patient 
selection for this procedure based on imaging 
studies, pancreatic function tests, and histopa-
thology to detect pancreatic fi brosis. Patients 
must fulfi ll all fi ve of the following criteria:
 Criterion 1. Diagnosis of chronic pancre-
atitis, based on chronic abdominal pain last-
ing more than 6 months with either at least 
one of the following:
• Pancreatic calcifi cations on computed to-
mography
• At least two of the following: four or more 
of nine criteria on endoscopic ultrasonogra-
phy described by Catalano et al,27 a compat-
ible ductal or parenchymal abnormality on 
secretin magnetic resonance cholangiopan-
creatography; abnormal endoscopic pancre-
atic function test (peak HCO2 ≤ 80 mmol/L)
• Histopathologically confi rmed diagnosis of 
chronic pancreatitis
• Compatible clinical history and docu-
mented hereditary pancreatitis (PRSS1 gene 
mutation)

OR
• History of recurrent acute pancreatitis 
(more than one episode of characteristic pain 
associated with imaging diagnostic of acute 
pancreatitis or elevated serum amylase or li-
pase > 3 times the upper limit of normal).
 Criterion 2. At least one of the following:
• Daily narcotic dependence
• Pain resulting in impaired quality of life, 
which may include inability to attend school, 
recurrent hospitalizations, or inability to par-
ticipate in usual age-appropriate activities.
 Criterion 3. Complete evaluation with no 
reversible cause of pancreatitis present or un-
treated.
 Criterion 4. Failure to respond to maximal 
medical and endoscopic therapy.
 Criterion 5. Adequate islet cell function 
(nondiabetic or C-peptide-positive). Patients 
with C-peptide-negative diabetes meeting cri-
teria 1 to 4 are candidates for total pancreatec-
tomy alone.
 The primary goal is to treat intractable 
pain and improve quality of life in selected 
patients with chronic pancreatitis or recur-
rent acute pancreatitis when endoscopic and 
prior surgical therapies have failed, and whose 
impairment due to pain is substantial enough 
to accept the risk of postoperative insulin-
dependent diabetes and lifelong commitment 
to pancreatic enzyme replacement therapy.15,26 
Patients with a known genetic cause of chron-
ic pancreatitis should be offered special con-

Pain, the main 
symptom 
early on, 
is often 
debilitating 
and diffi cult 
to manage

TABLE 1

Contraindications to total pancreatectomy 
with islet autotransplant

Active alcoholism

Pancreatic cancer

Poorly controlled psychiatric illness

Illegal drug use

Preexisting type 1 or C-peptide-negative diabetes 

Portal vein thrombosis

Portal hypertension

Steatohepatitis

Prior lateral pancreaticojejunostomy
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sideration for the procedure, as their disease is 
unlikely to remit.

 ■ CONTRAINDICATIONS

Total pancreatectomy and islet autotransplant 
should not be performed in patients with ac-
tive alcoholism, illicit drug use, or untreated 
or poorly controlled psychiatric illnesses that 
could impair the patient’s ability to adhere to 
a complicated postoperative medical regimen. 
 A poor support network may be a relative 
contraindication in view of the cost and com-
plexity of diabetic and pancreatic enzyme re-
placement therapy.18,26 
 Islet cell autotransplant is contraindicated 
in patients with conditions such as C-peptide-
negative or type 1 diabetes or a history of 
portal vein thrombosis, portal hypertension, 
signifi cant liver disease, high-risk cardiopul-
monary disease, or pancreatic cancer (Table 
1).26

 ■ WHEN TO CONSIDER REFERRAL 
FOR THIS PROCEDURE

The choice of total pancreatectomy and islet 
autotransplant vs conventional surgery must 
be individualized on the basis of each patient’s 
anatomy, comorbidities, symptom burden, 
presence or degree of diabetes, and rate of dis-
ease progression. The most important factors 
to consider in determining the need for and 
timing of this procedure are the patient’s pain, 
narcotic requirements, and impaired ability to 
function.26 

Sooner rather than later?
An argument can be made for performing this 
procedure sooner in the course of the disease 
rather than later when all else has failed. First, 
prolonged pain can result in central sensitiza-
tion, in which the threshold for perceiving 
pain is lowered by damage to the nociceptive 
neurons from repeated stimulation and in-
fl ammation.28 
 Further, prolonged opioid therapy can lead 
to opioid-induced hyperalgesia, which may 
also render patients more sensitive to pain and 
aggravate their preexisting pain.26,28

 In addition, although operative drainage 
procedures and partial resections are often 
considered the gold standard for chronic pan-

creatitis management, patients who undergo 
partial pancreatectomy or lateral pancreatico-
jejunostomy (Puestow procedure) have fewer 
islet cells left to harvest (about 50% fewer) if 
they subsequently undergo total pancreatec-
tomy and islet cell autotransplant.22,26 
 Therefore, performing this procedure ear-
lier may help the patient avoid chronic pain 
syndromes and complications of chronic opi-
oid use, including hyperalgesia, and give the 
best chance of harvesting enough islet cells to 
prevent or minimize diabetes afterward.11

 ■ REMOVING THE PANCREAS, 
RETURNING THE ISLET CELLS

During this procedure, the blood supply to the 
pancreas must be preserved until just before 
its removal to minimize warm ischemia of 
the islet cells.18,29 Although there are several 
surgical variations, a pylorus-preserving total 
pancreatectomy with duodenectomy is typi-
cally performed, usually with splenectomy to 
preserve perfusion to the body and tail.30 
 The resected pancreas is taken to the is-
let isolation laboratory. There, the pancreatic 
duct is cannulated to fi ll the organ with a cold 
collagenase solution, followed by gentle me-
chanical dispersion using the semiautomated 
Ricordi method,31 which separates the islet 
cells from the exocrine tissue.32 
 The number of islet cells is quantifi ed as 
islet equivalents; 1 islet equivalent is equal 
to the volume of an islet with a diameter of 
150 μm. Islet equivalents per kilogram of body 
weight is the unit commonly used to report 
the graft amount transplanted.33 
 After digestion, the islet cells can be puri-
fi ed or partially purifi ed by a gradient separa-
tion method using a Cobe 2991 cell processor 
(Terumo Corporation, Tokyo, Japan),34 or can 
be transplanted as an unpurifi ed preparation. 
In islet cell autotransplant for chronic pan-
creatitis, purifi cation is not always necessary 
due to the small tissue volume extracted from 
the often atrophic and fi brotic pancreas.32 The 
decision to purify depends on the postdigest 
tissue volume; usually, a tissue volume greater 
than 0.25 mL/kg body weight is an indication 
to at least partially purify.18,35 
 The fi nal preparation is returned to the op-
erating room, and after heparin is given, the 

Nonnarcotic 
analgesics 
are often 
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but many 
patients 
require
narcotics
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islets are infused into the portal system using 
a stump of the splenic vein, or alternatively 
through direct puncture of the portal vein or 
cannulation of the umbilical vein.32,36 If the 
portal vein pressure reaches 25 cm H2O, the 
infusion is stopped and the remaining islets 
can be placed in the peritoneal cavity or else-
where.18 Transplant of the islets into the liver 
or peritoneum allows the islets to secrete insu-
lin into the hepatic portal circulation, which 
is the route used by the native pancreas.22

 ■ CONTROLLING GLUCOSE 
DURING AND AFTER THE PROCEDURE

Animal studies have shown that hyperglyce-
mia impairs islet revascularization,37 and glu-
cose toxicity may cause dysfunction and struc-
tural lesions of the transplanted islets.11,38 
 Therefore, during and after the procedure, 
most centers maintain euglycemia by an in-
travenous insulin infusion and subsequently 
move to subcutaneous insulin when the pa-
tient starts eating again. Some centers con-
tinue insulin at discharge and gradually taper 
it over months, even in patients who can pos-
sibly achieve euglycemia without it.

 ■ OUTCOMES

Many institutions have reported their clinical 
outcomes in terms of pain relief, islet function, 
glycemic control, and improvement of quality 
of life. The largest series have been from the 
University of Minnesota, Leicester General 
Hospital, the University of Cincinnati, and 
the Medical University of South Carolina.

Insulin independence is common 
but wanes with time
The ability to achieve insulin independence 
after islet autotransplant appears to be related 
to the number of islets transplanted, with the 
best results when more than 2,000 or 3,000 is-
let equivalents/kg are transplanted.39,40

 Sutherland et al18 reported that of 409 pa-
tients who underwent islet cell autotransplant 
at the University of Minnesota (the largest 
series reported to date), 30% were insulin-
independent at 3 years, 33% had partial graft 
function (defi ned by positive C-peptide), and 
82% achieved a mean hemoglobin A1c of less 
than 7%. However, in the subset who received 

more than 5,000 islet equivalents/kg, nearly 
three-fourths of patients were insulin-inde-
pendent at 3 years. 
 The Leicester General Hospital group 
presented long-term data on 46 patients who 
underwent total pancreatectomy and islet cell 
autotransplant. Twelve of the 46 had shown 
periods of insulin independence for a median 
of 16.5 months, and 5 remained insulin-free 
at the time of the publication.41 Over the 10 
years of follow-up, insulin requirements and 
hemoglobin A1c increased notably. However, 
all of the patients tested C-peptide-positive, 
suggesting long-lasting graft function.
 Most recently, the University of Cincin-
nati group reported long-term data on 116 
patients. The insulin independence rate was 
38% at 1 year, decreasing to 27% at 5 years. 
The number of patients with partial graft func-
tion was 38% at 1 year and 35% at 5 years.42 
 Thus, all three institutions confi rmed that 
the autotransplanted islets continue to secrete 
insulin long-term, but that function decreases 
over time.

Pancreatectomy reduces pain
Multiple studies have shown that total pan-
createctomy reduces pain in patients with 
chronic pancreatitis. Ahmad et al43 reported a 
marked reduction in narcotic use (mean mor-
phine equivalents 206 mg/day before surgery, 
compared with 90 mg after), and a 58% re-
duction in pain as demonstrated by narcotic 
independence. 
 In the University of Minnesota series, 85% 
of the 409 patients had less pain at 2 years, 
and 59% were able to stop taking narcotics.18 
 The University of Cincinnati group re-
ported a narcotic independence rate of 55% at 
1 year, which continued to improve to 73% at 
5 years.42 
 Although the source of pain is removed, 
pain persists or recurs in 10% to 20% of pa-
tients after total pancreatectomy and islet cell 
autotransplant, showing that the pathogenesis 
of pain is complex, and some uncertainty ex-
ists about it.26

Quality of life
Reports evaluating health-related quality of 
life after total pancreatectomy and islet auto-
transplant are limited. 
 The University of Cincinnati group re-
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The more
islet cells 
transplanted, 
the better 
the chance 
of insulin 
independence

ported the long-term outcomes of quality of 
life as measured by the Short Form 36 Health 
Survey.42 Ninety-two percent of patients re-
ported overall improvement in their health at 
1 year, and 85% continued to report improved 
health more than 5 years after the surgery. 
 In a series of 20 patients, 79% to 90% re-
ported improvements in the seven various 
domains of the Pain Disability Index. In addi-
tion, 60% showed improvement in depression 
and 70% showed improvement in anxiety. 
The greatest improvements were in those who 
had not undergone prior pancreatic surgery, 
who were younger, and in those with higher 
levels of preoperative pain.30 
 Similarly, in a series of 74 patients, the 
Medical University of South Carolina group 
reported signifi cant improvement in physical 
and mental health components of the Short 
Form 12 Health Survey and an associated de-
crease in daily narcotic requirements. More-
over, the need to start or increase the dose of 
insulin after the surgery was not associated 
with a lower quality of life.44

 ■ OFF-SITE ISLET CELL ISOLATION

Despite the positive outcomes in terms of pain 
relief and insulin independence in many pa-
tients after total pancreatectomy and islet cell 
autotransplant, few medical centers have an 
on-site islet-processing facility. Since the mid-
1990s, a few centers have been able to circum-
vent this limitation by working with off-site 
islet cell isolation laboratories.45,46 
 The University of California, Los Angeles, 
fi rst reported on a series of nine patients who 
received autologous islet cells after near-total 
or total pancreatectomy using a remote islet 
cell isolation facility, with results comparable 
to those of other large institutions.45 
 Similarly, the procedure has been per-
formed at Cleveland Clinic since 2007 with 
the collaboration of an off-site islet cell iso-
lation laboratory at the University of Pitts-
burgh. A cohort study from this collaboration 
published in 2015 showed that in 36 patients 
(mean follow-up 28 months, range 3–26 
months), 33% were insulin-independent, 
with a C-peptide-positive rate of 70%. This is 
the largest cohort to date from a center utiliz-
ing an off-site islet isolation facility.47 

 In view of the positive outcomes at these 
centers, lack of a local islet-processing facility 
should no longer be a barrier to total pancre-
atectomy and islet cell autotransplant. 

 ■ PATIENT CARE AFTER THE PROCEDURE

A multidisciplinary team is an essential com-
ponent of the postoperative management of 
patients who undergo total pancreatectomy 
and islet cell autotransplant. 
 For patients who had been receiving nar-
cotics for a long time before surgery or who 
were receiving frequent doses, an experienced 
pain management physician should be in-
volved in the patient’s postoperative care. 
 Because islet function can wane over time, 
testing for diabetes should be done at least 
annually for the rest of the patient’s life and 
should include fasting plasma glucose, hemo-
globin A1c, and C-peptide, along with self-
monitored blood glucose.26

 All patients who have surgically induced 
exocrine insuffi ciency are at risk of malab-
sorption and fat-soluble vitamin defi cien-
cies.48 Hence, lifelong pancreatic enzyme re-
placement therapy is mandatory. Nutritional 
monitoring should include assessment of ste-
atorrhea, body composition, and fat-soluble 
vitamin levels (vitamins A, D, and E) at least 
every year.26 Patients with chronic pancreati-
tis are at increased risk for low bone density 
from malabsorption of vitamin D and calcium; 
therefore, it is recommended that a dual-ener-
gy x-ray absorptiometry bone density scan be 
obtained.26,49 
 Patients who undergo splenectomy as part 
of their procedure will require appropriate pre-
cautions and ongoing vaccinations as recom-
mended by the US Centers for Disease Con-
trol and Prevention.26,50,51

 ■ WHAT TO EXPECT FOR THE FUTURE

The National Institute of Diabetes and Di-
gestive and Kidney Diseases has reviewed the 
potential future research directions for total 
pancreatectomy and islet autotransplant.15

 Patient selection remains challenging de-
spite the availability of criteria15 and guide-
lines.26 More research is needed to better as-
sess preoperative beta-cell function and to 
predict postoperative outcomes. Mixed meal-
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tolerance testing is adopted by most clinical 
centers to predict posttransplant beta-cell 
function. The use of arginine instead of glu-
cagon in a stimulation test for insulin and C-
peptide response has been validated and may 
allow more accurate assessment.52,53

 Another targeted area of research is the 
advancement of safety and metabolic out-
comes. Techniques to minimize warm isch-
emic time and complications are being evalu-
ated. Islet isolation methods that yield more 
islets, reduce beta-cell apoptosis, and can iso-
late islets from glands with malignancy should 
be further investigated.54 Further, enhanced 
islet infusion methods that achieve lower por-
tal venous pressures and minimize portal vein 
thrombosis are needed.
 Unfortunately, the function of trans-
planted islet grafts declines over time. This 
phenomenon is at least partially attributed 
to the immediate blood-mediated infl amma-

tory response,55,56 along with islet hypoxia,57 
leading to islet apoptosis. Research on differ-
ent strategies is expanding our knowledge in 
islet engraftment and posttransplant beta-cell 
apoptosis, with the expectation that the trans-
planted islet lifespan will increase. Alterna-
tive transplant sites with low infl ammatory re-
action, such as the omental pouch,58 muscle,59 
and bone marrow,60 have shown encouraging 
data. Other approaches, such as adjuvant anti-
infl ammatory agents and heparinization, have 
been proposed.15

 Research into complications is also of clini-
cal importance. There is growing attention to 
hypoglycemia unrelated to exogenous insulin 
use in posttransplant patients. One hypothesis 
is that glucagon secretion, a counterregulatory 
response to hypoglycemia, is defective if the 
islet cells are transplanted into the liver, and 
that implanting them into another site may 
avoid this effect.61 ■
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BLOOD SMEAR

 In addition to hemolytic anemia, the pa-
tient also had neurologic abnormalities, renal 
involvement, and thrombocytopenia. The he-
molytic anemia and thrombocytopenia were 
suffi cient to raise our suspicion of TTP and to 
consider initiation of plasma exchange. Only 
5% of patients with TTP demonstrate the 
classic pentad of clinical features,1 ie, throm-
bocytopenia, microangiopathic hemolytic 
anemia, fl uctuating neurologic signs, renal 
impairment, and fever.
 In 1991, when plasma exchange was intro-
duced for TTP, the survival rate of patients in-
creased from 10% to 78%.1,3 Thus, the diagno-
sis of TTP is an urgent indication for plasma 
exchange. We normally do plasma exchange 
daily until the platelet levels improve.

Our patient received methylprednisone 

125 mg intravenously every 12 hours and plas-
ma exchange daily. After three cycles of plasma 
exchange, she regained normal consciousness, 
and her platelet count had increased to 20.5 × 
109/L on the day of discharge from our hospital.
 TTP is a life-threatening hematologic dis-
order. Evidence of microangiopathic hemolytic 
anemia on a peripheral blood smear is vital to 
the suspicion of TTP. The diagnosis should 
be confi rmed by ADAMTS13 testing, which 
should show decreased activity (< 10%) or 
increased inhibition, or both. Rapid manage-
ment with plasma exchange and steroids can 
lead to a satisfactory outcome. ■
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CORRECTION

Pancreatectomy and islet 
cell autotransplantation
(JUNE 2016)

The article “Total pancreatectomy and islet 
cell autotransplantation: Defi nitive treatment 

for chronic pancreatitis” (Arce KM, Lin YK, 
Stevens T, Walsh RM, Hatipoglu BA. Cleve 
Clin J Med 2016; 83:435–442) incorrectly 
stated that Paul Lacy and David Scharp per-
formed research at the University of Washing-
ton at Seattle. They did their work at Wash-
ington University in St. Louis, Missouri.


