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a b s t r a c t 

Background: Longitudinal pancreatojejunostomy with partial pancreatic head resection (the Frey proce- 

dure) is accepted for surgical treatment of painful chronic pancreatitis. However, conduct and reporting 

are not standardized and thus, making comparisons difficult. This study assesses the reporting standards 

of this procedure. 

Data sources: A systematic literature review was performed between January 1987 and January 2020. 

The keyword and Medical Subject Heading “chronic pancreatitis” was used together with the individual 

operation term “Frey pancreatojejunostomy”. Reports were included if they provided original information 

on conduct and outcome. Thirty-three papers providing information on 1205 patients constituted the 

study population. Risk of bias in included reports was assessed. 

Results: Etiology of chronic pancreatitis (alcohol) was reported in 26 of 28 (93%) studies, duration of 

symptoms prior to surgery in 19 (58%) studies and pre-operative opiate use in 12 (36%) studies. In terms 

of morphology, pancreatic duct diameter was reported in 17 (52%) studies and diameter of the pan- 

creatic head in 13 (39%) studies. In terms of technique, three (9%) studies reported weight of excised 

parenchyma. There were 9 (0.7%) procedure-related deaths. Post-operative follow-up ranged from 6 to 

82.5 months. No studies reported post-operative portal hypertension. 

Conclusions: There is substantial heterogeneity between studies in reporting of clinical baseline, mor- 

phology of the diseased pancreas, operative detail and outcome after longitudinal pancreatojejunostomy 

with partial pancreatic head resection. This critically compromises the comparison between centers and 

between surgeons. Structured reporting is necessary for clinicians to assess choice of procedure and for 

patients to make informed choices when seeking treatment for painful chronic pancreatitis. 

© 2021 First Affiliated Hospital, Zhejiang University School of Medicine in China. Published by Elsevier 

B.V. All rights reserved. 
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In 1987 Frey and Smith reported a new operation for treat- 

ent of painful chronic pancreatitis [1] . The procedure comprised 

wo components: 1) the main pancreatic duct in the body and 

ail of the pancreas was opened longitudinally and drained into a 

oux loop of jejunum. This is the longitudinal pancreatojejunos- 

omy reported by Partington and Rochelle [2] ; 2) the pancreatic 

arenchyma in the head of the gland was “cored” out leaving a 

im of pancreatic tissue along the inner aspect of the duodenum –
∗ Corresponding author. 
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artial pancreatic head resection [1] . Frey and Smith’s report ac- 

nowledged that the second component of their procedure derived 

rom the contemporaneously reported duodenum-preserving pan- 

reatic head resection (DPPHR; Beger procedure) [ 1 , 3 ]. The Frey 

nd Smith operation differed from the original description of the 

eger procedure in three aspects. Firstly, the Frey and Smith op- 

ration undertook a longitudinal pancreatojejunostomy which was 

ot a component of the initial report of the duodenum-preserving 

ancreatic head resection; secondly, the Frey and Smith operation 

voided transection of the neck of the pancreas [4] ; and thirdly, 

ifference in the extent of removal of pancreatic parenchyma from 

he head of the gland: the Beger procedure undertook a subto- 

al pancreatic head removal whereas the Frey and Smith operation 

as a partial pancreatic head resection. 
a. Published by Elsevier B.V. All rights reserved. 
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Fig. 1. PRISMA flowchart. 

w

e

F

t

p

t

s

a

t

h

c

a

s

p

g

t

i

s

t

a

a

c

s

o

M

I

t

J

b

s

n

S

i

y

i

I

o

t

i

w

c

c

e

g

v

t

D

a

c

F

s

c

d

b

l

s

o

d

e

Since the publication of Frey and Smith procedure, it has been 

idely adopted and reported [ 5 , 6 ]. With hindsight, although the 

xtent of partial pancreatic head resection is clearly reported in 

rey and Smith’s original paper, subsequent dissemination of the 

echnique has not required adoption of a standard operative ap- 

roach. As the procedure “cores out” the pancreatic head, descrip- 

ions of the operation incorporating various amounts of head re- 

ection have been described. It is also not clear whether there is 

n optimal extent of “coring” of the pancreatic head or whether 

he procedure is effective because the parenchymal resection in the 

ead decompresses the main duct. 

In order to improve the quality of description of surgery for 

hronic pancreatitis, the International Study Group for Pancre- 

tic Surgery (ISGPS) recently published standards for reporting on 

urgery for chronic pancreatitis [7] . The eponymous term “Frey 

rocedure” was replaced by the anatomical descriptive term “lon- 

itudinal pancreatojejunostomy with partial pancreatic head resec- 

ion” [7] . The aim of this report is to assess standards of report- 

ng of the longitudinal pancreatojejunostomy with partial head re- 

ection with specific reference to the reported clinical baseline at 

he time of surgery, the morphology of the diseased gland, oper- 

tive detail including extent of pancreatic parenchymal resection 

nd outcome. The data will provide what is thought to be the first 

omprehensive assessment of the reporting of this procedure. This 

hould lead to better standardization of reporting of this important 

perative procedure. 

ethods 

nformation sources 

A systematic review of the literature was performed using 

he Scopus database for publications between January 1987 and 

anuary 2020. The Scopus database was selected as it provides 
111 
roader coverage of publications than other search databases. The 

earch was cross-checked with PubMed and Embase databases and 

o additional articles were retrieved. The keyword and Medical 

ubject Heading “chronic pancreatitis” was used together with the 

ndividual operation term “Frey pancreatojejunostomy”. The search 

ielded 83 records. The PRISMA flowchart of the search strategy 

s shown in Fig. 1 . A PRISMA checklist is provided in Table S1. 

nclusion criteria were manuscripts providing original information 

n the conduct and outcome of the longitudinal pancreatojejunos- 

omy with partial pancreatic head resection. Papers were excluded 

f they were case reports, reviews without original information and 

ere not in English. After removing irrelevant articles, 42 unique 

itations were screened for eligibility and 36 papers met the in- 

lusion criteria. Three reports were further excluded as they were 

ither long-term or early reports of substantially the same patient 

roups as other reports in the series. In each case, the report pro- 

iding the most data was retained. Thirty-three reports constitute 

he final dataset. 

ata extraction and synthesis of results 

Data were extracted independently by two authors (Baltatzis M 

nd Jegatheeswaran S). Data were extracted in compliance with the 

urrent reporting standards for surgery for chronic pancreatitis [7] . 

irst, information was sought on clinical baseline at the time of 

urgery. This included information on the etiology of chronic pan- 

reatitis, median duration of symptoms, opiate use prior to surgery, 

iabetes mellitus prior to surgery and whether or not there had 

een an elective surgical intervention on the pancreas prior to the 

ongitudinal pancreatojejunostomy with partial pancreatic head re- 

ection. Second, information was sought on reported morphology 

f the diseased gland. This included information on the maximum 

iameter of the main pancreatic duct, the antero-posterior diam- 

ter of the pancreatic head, whether or not the main portal vein 
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Table 1 

Clinical baseline in patients undergoing longitudinal pancreatojejunostomy with partial pancreatic head resection. 

Studies 

Number of 

patients ( n ) 

Etiology 

(alcohol) 

Duration of 

symptoms (mon) 

Opiate use 

prior to surgery 

Diabetes mellitus 

prior to surgery 

Prior surgical 

intervention 

Frey et al. [10] ∗ 50 40 (80%) NR NR 9 (18%) 23 (46%) 

Izbicki et al. [11] ∗∗ 31 25 (81%) 60 (12–120) NR 9 (29%) NR 

Keleman et al. [12] 13 13 (100%) 57.8 (mean) NR NR 7 (54%) 

Frey et al. [13] ∗ 141 NR NR NR 32/53 (60%) NR 

Chaudhary et al. [14] 41 22 (54%) 66 (18–132) NR 20 (49%) 4 (10%) 

Rollins et al. [15] 8 0 27 (1-72) NR 2 (25%) 0 

Aspelund et al. [16] 12 NR NR NR NR NR 

Falconi et al. [17] 40 27 (68%) NR 4 (10%) 10 (25%) 4 (10%) 

Pessaux et al. [18] 34 32 (94%) 74 (12–300) 20 (59%) 4 (12%) 3 (9%) 

Chiang et al. [19] 25 12 (48%) 21.4 ± 10.5 25 (100%) NR NR 

Terrace et al. [20] 22 NR NR 11 (50%) NR NR 

Amudhan et al. [21] 77 36 (47%) 46 (mean) NR 22 (29%) 7 (9%) 

Keck et al. [22] 50 38 (76%) 59 (3–200) NR 13 (26%) NR 

Egawa et al. [23] 71 61 (86%) NR NR NR NR 

Negi et al. [24] 60 31 (52%) 48 (48–84) 19 (32%) 31 (52%) 12 (20%) 

Gestic et al. [25] 73 70 (96%) NR 24 (33%) 11 (15%) NR 

Roch et al. [26] 44 38 (86%) 70 (12–300) 27 (61%) 7 (16%) NR 

Aimoto et al. [27] 6 5 (83%) NR NR 1 (17%) NR 

Cooper et al. [28] 35 12 (34%) 60.9 (2.4–244) NR NR NR 

Jeppe et al. [29] 45 NR NR NR 3 (7%) NR 

Pappas et al. [30] 14 5 (36%) NR 11 (79%) 1 (7%) 4 (29%) 

Rebibo et al. [31] 15 15 (100%) 76 (12–240) 4 (27%) 7 (47%) NR 

Cauchy et al. [32] 33 26 (79%) 60 (24–180) 13 (39%) 16 (48%) 4 (12%) 

Rajendra et al. [33] 24 9 (38%) NR NR 3 (13%) NR 

Tanaka et al. [34] 21 NR NR NR 8 (38%) NR 

Ray et al. [35] 24 0 53 (12–168) NR 0 1 (4%) 

Ueda et al. [36] 41 36 (88%) 64 (2–236) NR 13 (32%) 1 (2%) 

Rath et al. [37] 33 10 (30%) NR NR 5 (15%) NR 

Li et al. [38] 75 45 (60%) 42.7 (mean) NR 24 (32%) NR 

Sato et al. [39] 35 30 (86%) 60 ± 43 NR 13 (37%) NR 

Suzumura et al. [40] 12 9 (75%) 64 ± 36 1 (8%) 8 (67%) 0 

Sah et al. [41] 26 6 (23%) 12 (4–120) 17 (65%) 6 (23%) NR 

Kim et al. [42] 24 16 (67%) NR NR 16 (67%) 0 

Total 1205 ∗

∗ The report by Frey and colleagues from 2003 included patients from their earlier 1994’s study [ 10 , 13 ]. Both reports were retained but the case numbers were adjusted 

to reflect this overlap. 
∗∗ The report by Izbicki and colleagues was a randomized trial [11] . Only data from the patients in the arm undergoing longitudinal pancreatojejunostomy with partial 

pancreatic head resection were included. NR: not reported for all patients in the series. 
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as patent prior to surgery and information on the presence of a 

oncomitant biliary stricture or duodenal stricture. Third, informa- 

ion was collected on reported technical conduct of the operation 

ncluding weight of excised pancreatic parenchyma and the use of 

oncomitant biliary bypass and/or gastrojejunostomy. Finally, data 

ere sought on reported outcome. Specific information was sought 

n re-operation, operative mortality, follow-up, post-operative dia- 

etes mellitus, post-operative opiate use and post-operative portal 

ypertension. 

ssessment of risk of bias in individual studies 

The risk of bias was assessed using the Cochrane collaboration’s 

ool for assessing risk of bias in non-randomized studies of inter- 

entions [8] . 

thics assessment 

The NHS Health Research Authority (HRA) questionnaire 

 http://www.hra-decisiontools.org.uk/research/ ; accessed 20th 

arch 2020) was consulted to assess whether this study should 

e regarded as research. The NHS HRA deemed that this study 

as not research as the participants were not randomized to 

ifferent groups, there was no change in treatment or pa- 

ient care and the findings could not be regarded as wholly 

eneralizable [9] . 
112 
esults 

inal study population 

The final dataset provides information on 1205 patients with a 

edian of 33 (range: 6-141) cases per report ( Table 1 ) [10–42] . 

eporting of clinical baseline in patients undergoing longitudinal 

ancreatojejunostomy with partial pancreatic head resection ( Table 1 ) 

Etiology of chronic pancreatitis (alcohol) was reported in 26 

f 28 (93%) studies. Alcohol-induced chronic pancreatitis was the 

ost common etiological agent in adult populations. Duration of 

ymptoms prior to surgery was reported in 19 (58%) studies. Of 

hose studies which reported delay from onset of symptoms to 

urgery, the median delay was 60 months. Opiate use prior to 

urgery was reported in 12 (36%) studies. Twenty-seven (82%) 

tudies reported diabetes mellitus status prior to surgery. Of these, 

0% of patients had diabetes mellitus prior to surgery. Prior sur- 

ical intervention was reported in 11 (33%) studies with 3 (9%) 

urther reporting that there had been no surgery on the pancreas 

rior to intervention. 

eporting of morphology of the diseased gland ( Table 2 ) 

Main pancreatic duct diameter was reported in 17 (52%) stud- 

es. In all series in adult patients, the median main duct diameter 

http://www.hra-decisiontools.org.uk/research/
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Table 2 

Pancreatic gland morphology in patients undergoing longitudinal pancreatojejunostomy with partial head resection. 

Studies Number of 

patients ( n ) 

Maximum main 

pancreatic duct size 

(mm) 

A-P diameter of 

pancreatic head 

(cm) 

Patent portal 

vein 

Concomitant biliary 

stricture 

Concomitant 

duodenal stricture 

Frey et al. [10] ∗ 50 6.3 (mean) > 3.5 in 23 

patients 

NR 12 (24%) NR 

Izbicki et al. [11] 31 NR 5.6 (4.1–12.6) NR 18 (58%) 2 (6%) 

Keleman et al. [12] 13 5.6 (5–7) ≥ 4 NR 8 (62%) 1 (8%) 

Frey et al. [13] ∗ 141 NR NR NR NR NR 

Chaudhary et al. [14] 41 NR 6.84 ± 1.43 NR 9 (22%) 2 (5%) 

Rollins et al. [15] 8 3–9 (range) NR NR 5 (63%) NR 

Aspelund et al. [16] 12 NR NR NR NR NR 

Falconi et al. [17] 40 NR NR NR 6 (15%) NR 

Pessaux et al. [18] 34 8 (3–10) > 3.5 NR 20 (59%) 2 (6%) 

Chiang et al. [19] 25 > 5 > 3.5 NR 11 (44%) 3 (12%) 

Terrace et al. [20] 22 NR NR NR NR NR 

Amudhan et al. [21] 77 8.5 (mean) 5.53 ± 1.16 NR 2 (3%) NR 

Keck et al. [22] 50 NR NR NR 14 (28%) 5 (10%) 

Egawa et al. [23] 71 NR NR NR NR NR 

Negi et al. [24] 60 7 (4.5–8) 6 (5.1–7.9) NR 10 (17%) 2 (3%) 

Gestic et al. [25] 73 8 (5–15) 6 (4–10) NR 30 (41%) NR 

Roch et al. [26] 44 7.8 (3–12) NR 3 (7%) 7 (16%) 2 (5%) 

Aimoto et al. [27] 6 9.8 (unspecified) 4.95 NR 4 (67%) 3 (50%) 

Cooper et al. [28] 35 > 4 in 23 patients NR NR NR NR 

Jeppe et al. [29] 45 NR NR NR NR NR 

Pappas et al. [30] 14 NR NR 13 (93%) 3 (21%) NR 

Rebibo et al. [31] 15 NR > 4 in 13 patients NR 15 (100%) 1 (7%) 

Cauchy et al. [32] 33 9 (3–30) 5 (3–9) NR 17 (52%) 3 (9%) 

Rajendra et al. [33] 24 8.29 ± 3.18 NR NR 1 (4%) NR 

Tanaka et al. [34] 21 9.3 ± 3.2 2.4 (1.8–3.5) 2 (10%) 3 (14%) NR 

Ray et al. [35] 24 7.46 (2.6–13) NR NR 2 (8%) NR 

Ueda et al. [36] 41 NR NR NR 10 (24%) 2 (5%) 

Rath et al. [37] 33 10.7 ± 4.6 NR NR NR NR 

Li et al. [38] 75 NR NR NR NR NR 

Sato et al. [39] 35 NR NR NR 1 (3%) NR 

Suzumura et al. [40] 12 NR NR NR NR NR 

Sah et al. [41] 26 10 (7–16) NR NR 0 0 

Kim et al. [42] 24 NR NR NR NR NR 

Antero-posterior (A-P) diameter of the pancreatic head refers to A-P diameter of the gland. ∗Both reports by Frey were retained but the 2003 report included patients from 

1994 [ 10 , 13 ]. NR: not reported for all patients in the series. 
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as greater than 5 mm. Antero-posterior diameter of the pancre- 

tic head was reported in 13 (39%) studies. Patency of the main 

ortal vein was discretely reported in three (9%) studies. The pres- 

nce of a concomitant extra-hepatic biliary stricture was reported 

n 22 (64%) studies while a concomitant duodenal stricture was re- 

orted in 12 (36%) studies. 

eporting of operative detail ( Table 3 ) 

Three (9%) studies reported the weight of excised pancreatic 

arenchyma in all patients, which was 5.7 (2–11) g, 14.8 (7–78) 

 and 24 (17–36) g, respectively. Fourteen (42%) studies reported 

n the use of concomitant biliary bypass. Utilization of biliary by- 

ass during longitudinal pancreatojejunostomy with partial head 

esection in those studies reporting this ranged from 0 to 80%. Five 

tudies (15%) reported on concomitant gastrojejunostomy with six 

18%) further categorically reporting no requirement for gastric by- 

ass at the time of surgery. 

eporting of outcome ( Table 4 ) 

There were 9 (0.7%) procedure-related deaths. Post-operative 

ollow-up ranged from 6 to 82.5 months. Twenty-four (73%) stud- 

es reported on post-operative diabetes mellitus. Ten (30%) studies 

eported on post-operative opiate use. No studies reported occur- 

ence of post-operative portal hypertension. 
113 
isk of bias 

Data were likely to be influenced by both sample and case se- 

ection bias as indications for surgery and choice of specific pro- 

edure (longitudinal pancreatojejunostomy with head coring) were 

ot available. Data were also likely to be influenced by report- 

ng bias as procedure and outcome reporting was incomplete. A 

OBINS-I chart illustrating risk of bias in non-randomized studies 

s provided in Supplementary material [43] . 

iscussion 

To the best of our knowledge, this is the first study to assess 

he standards of reporting of the longitudinal pancreatojejunos- 

omy with partial pancreatic head resection. As with all reports 

ased on summation of case cohort series, data are likely to be 

nfluenced by multiple sources of bias and this limitation should 

e borne in mind when interpreting the results [43] . 

What then does this study add to knowledge? First, it is gener- 

lly accepted that the outcome of the procedure will be influenced 

y the baseline condition at the time of surgery [44] . In this re-

ard, reporting of etiology (alcohol) was present in 26 (93%) of 28 

tudies. Given that there is evidence to suggest that duration of 

ymptoms prior to surgery influences outcome, this is important 

o know but was reported in only 19 (58%) of the studies [44] . Pa-

ients who are on opiates may have less favorable outcome than 

hose who are not, yet opiate use prior to surgery was reported 

n only 12 (36%) studies [ 24 , 45 ]. Thus, the first key finding is that
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Table 3 

Operative detail in patients undergoing longitudinal pancreatojejunostomy with partial head resection. 

Studies Number of patients ( n ) Weight of excised head (g) Concomitant biliary bypass Concomitant gastrojejunostomy 

Frey et al. [10] 50 5.7 (2–11) NR NR 

Izbicki et al. [11] 31 NR 0 NR 

Keleman et al. [12] 13 NR NR NR 

Frey et al. [13] 141 NR NR NR 

Chaudhary et al. [14] 41 NR 6 (15%) 2 (5%) 

Rollins et al. [15] 8 NR NR NR 

Aspelund et al. [16] 12 NR NR NR 

Falconi et al. [17] 40 NR 10 (25%) NR 

Pessaux et al. [18] 34 NR 11 (32%) 2 (6%) 

Chiang et al. [19] 25 NR NR NR 

Terrace et al. [20] 22 NR NR NR 

Amudhan et al. [21] 77 NR 2 (3%) 0 

Keck et al. [22] 50 NR NR NR 

Egawa et al. [23] 71 NR 1 (1%) 0 

Negi et al. [24] 60 > 10 g in 19 patients 10 (17%) 2 (3%) 

Gestic et al. [25] 73 14.8 (7–78) 13 (18%) 0 

Roch et al. [26] 44 NR 24 (55%) 2 (5%) 

Aimoto et al. [27] 6 NR NR NR 

Cooper et al. [28] 35 NR NR NR 

Jeppe et al. [29] 45 NR NR NR 

Pappas et al. [30] 14 NR 3 (21%) 0 

Rebibo et al. [31] 15 NR 12 (80%) 0 

Cauchy et al. [32] 33 24 (17–36) 17 (52%) 3 (9%) 

Rajendra et al. [33] 24 NR NR NR 

Tanaka et al. [34] 21 NR NR NR 

Ray et al. [35] 24 NR 2 (8%) NR 

Ueda et al. [36] 41 NR 10 (24%) NR 

Rath et al. [37] 33 NR NR NR 

Li et al. [38] 75 NR NR NR 

Sato et al. [39] 35 NR 1 (3%) NR 

Suzumura et al. [40] 12 NR NR NR 

Sah et al. [41] 26 NR 0 0 

Kim et al. [42] 24 NR NR NR 

Weight of excised head refers to weight of excised pancreatic parenchyma. Biliary bypass consisted of some hepaticojejunostomy, but also some 

choledochoduodenostomy. NR: not reported for all patients in the series. 
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here is substantial heterogeneity between reports on the clinical 

aseline at the time of surgery. 

Second, the morphology of the diseased gland will most likely 

ave an influence on the procedure. In this regard, in all series in 

dult patients, the main pancreatic duct was greater than 5 mm in 

iameter. In relation to “coring” of the parenchyma in the head of 

he gland, it is necessary to know the antero-posterior diameter of 

he head and this was reported in 13 (39%) studies [46] . Patency 

f the portal vein was only reported in 3 (9%) studies, and this is 

ikely to be because this procedure would be undertaken only in 

atients without portal hypertension from an occluded portal vein. 

In order to assess the effectiveness of the procedure, in addi- 

ion to information regarding the presence or absence of a pan- 

reatic head mass, it is important to know how much pancreatic 

arenchyma was excised. In this regard, 3 (9%) of the studies re- 

orted the weight of excised pancreatic parenchyma. 

These provide the second key finding of this report, that infor- 

ation on duct diameter, pancreatic head mass and, critically, in- 

ormation on excised parenchyma (and ratio of extent of head re- 

ection to remnant) is limited. The final component of the study 

as assessment of outcome. In this regard, reporting of early and 

ate operative outcomes appears relatively complete. There were 9 

0.7% of 1205) post-operative deaths indicating that this is an ac- 

eptably safe procedure. The importance of post-operative diabetes 

ellitus is indicated by the fact that 24 (73%) of the studies re- 

orted on this. Interestingly, in light of the premise of the propo- 

ents of the Beger operation that transection of the neck of the 

ancreas is important to prevent subsequent portal vein occlusion 

nd extra-hepatic portal hypertension, it is of note that no studies 

eported portal vein occlusion after longitudinal pancreatojejunos- 

omy with partial head resection. 
114 
In summary, this study undertakes the first comprehensive as- 

essment of reporting of the longitudinal pancreatojejunostomy 

ith partial pancreatic head resection (the Frey procedure). It is 

tressed that the data must be interpreted with caution as they 

ikely incorporate a range of biases. Nonetheless, our study shows 

hat there is substantial heterogeneity between reports on the 

linical baseline at the time of surgery. Details on technical con- 

uct of the operation are limited and likely to compromise com- 

arison between centers and surgeons but also between types 

f procedure. This point has not been adequately appreciated in 

he published literature to date. Finally, these limitations notwith- 

tanding, longitudinal pancreatojejunostomy with partial pancre- 

tic head resection for chronic pancreatitis is a safe procedure 

ith a post-operative mortality rate of 0.7% and seemingly ac- 

eptable outcomes. In order to present a balanced perspective, 

t should be noted that Sakata et al. reported outcome in a se- 

ies of 57 patients undergoing longitudinal pancreatojejunostomy 

ith partial pancreatic head resection [47] . In this small series 

hey found no correlation between weight of excised parenchyma 

nd outcome, suggesting that the key component is adequate 

ecompression of the main pancreatic duct in the head of the 

land. 

In modern surgery it is also likely that this procedure can be 

ndertaken using minimal access techniques [48] . The requirement 

or standardized reporting applies regardless of whether open, la- 

aroscopic or robotic approaches are used. 

In conclusion, this study demonstrates that the reporting of 

ase selection, gland morphology, operative detail and outcome af- 

er longitudinal pancreatojejunostomy with partial pancreatic head 

esection is inconsistent. This inconsistency critically compromises 

he ability to compare reports between surgeons, centers and dif- 
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Table 4 

Outcome after longitudinal pancreatojejunostomy with partial head resection. 

Studies 
Number of 

patients ( n ) 

Re- 

operation Mortality 
Follow-up 

(mon) 

Post-op diabetes 

mellitus 

Post-op opiate 

use 

Post-op portal 

hypertension 

Frey et al. [10] 50 0 0 11 (6–18) 4 (8%) 20 (40%) NR 

Izbicki et al. [11] 31 0 1 (3%) 24 (12–36) 9 (29%) NR NR 

Keleman et al. [12] 13 2 (15%) 0 20.6 (3–46) 3 (23%) NR NR 

Frey et al. [13] 141 NR 1 (1%) 37 (mean) 30/53 (57%) NR NR 

Chaudhary et al. [14] 41 3 (7%) 1 (2%) 38 (2-108) NR NR NR 

Rollins et al. [15] 8 0 0 55 (16–106) 1 (13%) NR NR 

Aspelund et al. [16] 12 1 (8%) 0 36 (6–63) 1 (8%) NR NR 

Falconi et al. [17] 40 0 0 60 (20–79) 3 (8%) 4 (10%) NR 

Pessaux et al. [18] 34 1 (3%) 0 15 (3–37) 7 (21%) 0 NR 

Chiang et al. [19] 25 NR 0 6 (unspecified) NR NR NR 

Terrace et al. [20] 22 0 1 (5%) 33 (2–84) NR 6 (27%) NR 

Amudhan et al. [21] 77 1 (1%) 0 14 (6–42) 24 (31%) NR NR 

Keck et al. [22] 50 3 (6%) 1 (2%) 43 (8–126) 30 (60%) 8 (16%) NR 

Egawa et al. [23] 71 1 (1%) 0 46 (1–196) NR NR NR 

Negi et al. [24] 60 1 (2%) 2 (3%) 77 (54–94) 35 (58%) NR NR 

Gestic et al. [25] 73 2 (3%) 0 77 (12–204) 33 (45%) NR NR 

Roch et al. [26] 44 1 (2%) 0 51 (12–97) 14 (32%) 1 (2%) NR 

Aimoto et al. [27] 6 0 0 70.8 (mean) 1 (17%) NR NR 

Cooper et al. [28] 35 NR 1 (3%) 22 (3–66) NR NR NR 

Jeppe et al. [29] 45 NR NR 24.8 (1–83) 6 (13%) NR NR 

Pappas et al. [30] 14 2 (14%) 0 6 (1–15) NR 6 (43%) NR 

Rebibo et al. [31] 15 0 0 35.2 (7.2–95.4) 9 (60%) NR NR 

Cauchy et al. [32] 33 1 (3%) 0 51 (1–96) 20 (61%) 1 (3%) NR 

Rajendra et al. [33] 24 0 0 12 

(unspecified) 

1 (4%) NR NR 

Tanaka et al. [34] 21 2 (10%) 0 77 (6–182) 10 (48%) NR NR 

Ray et al. [35] 24 0 0 29 (3–78) 0 NR NR 

Ueda et al. [36] 41 1 (2%) 0 47 (13–99) 11 (27%) NR NR 

Rath et al. [37] 33 NR 0 NR NR NR NR 

Li et al. [38] 75 NR NR 50 (median) 35 (47%) NR NR 

Sato et al. [39] 35 NR 0 12 

(unspecified) 

NR NR NR 

Suzumura et al. [40] 12 0 0 82.5 (17–152) 8 (67%) 0 NR 

Sah et al. [41] 26 1 (4%) 1 (4%) 17 (3–38) 7 (27%) NR NR 

Kim et al. [42] 24 0 0 NR NR 1 (4%) NR 

Re-operation refers to return to operating room during index admission. Mortality refers to post-operative mortality; this is not consistently defined. Portal hypertension 

refers to the occurrence of extra-hepatic portal hypertension from portal vein occlusion. NR: not reported for all patients in the series. 
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