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Introduction
Central Pancreatectomy (CP) is a parenchyma sparing operation,

which involves segmental resection of the pancreas [1-4]. This is most
appropriate to advocate in removal of benign and low-grade malignant
lesions, arising from the neck and proximal body of the pancreas
[4-13]. Such lesions would have traditionally required
pancreaticoduodenectomy or distal pancreatectomy [4,6]. These
procedures while oncologically sound, involves resection of
considerable amount normal parenchyma. Recent literature however
has frequent reports of CP being performed for such low grade or
benign tumours [1-13]. CP, when compared to traditional resection,
achieves significant sparing of normal pancreatic parenchyma and is
believed to offer better preservation of pancreatic function with
acceptable morbidity and mortality [3-7,12]. The debate however is,
what are the benefits and long/short term complications of CP and
does the benefit outweigh the risk?

Historical Perspective
Ehrhardt in 1908 described segmental resection. This was followed

by a report in 1910 by Finney, without performing the reconstruction
part [1]. Guillemin and Bessot carried out CP in 1957, for a patient
with chronic pancreatitis, where two pancreaticoenteric anastomosis
was carried out [13]. In 1959, Letton and Wilson reported CP for a
patient with traumatic transection of the pancreas, describing suture of
proximal stump and pancreaticojejunostomy of the distal segment
[14]. Dagradi and Serio performed the first CP for pancreatic
neoplasm in 1984, where a benign insulinoma was resected [1].
Subsequently Iacono validated it with functional endocrine and
exocrine tests and popularized worldwide [1]. Since then several case
reports/ and series have appeared in the literature [1-13]. Several terms
have been used to describe this procedure and include middle
pancreatectomy, median pancreatectomy, medial pancreatectomy,
segmental pancreatectomy, limited conservative pancreatectomy and
intermediate pancreatectomy. It is however often referred to as central
pancreatectomy [1].

Indication
The frequent use of radiological imaging for assessing abdominal

symptoms has led to the detection of pancreatic lesions, which are
benign or of low grade [3,6,8,11,12]. This has driven to the use of
parenchyma sparing techniques such as enucleation and central
(middle) pancreatectomy. The lesions that usually undergo CP are
those that are benign, low-grade malignant tumours of the pancreas,
or solitary pancreatic metastasis from other tumours [3,6,8,11,1].
While benign or low-grade lesions could also be dealt by enucleation,

those that are most suited for CP among these are the ones with
unfavourable position for enucleation, due to its proximity to the
pancreatic duct. In addition, lesions more than 2 cm in size or those
with a risk of inadequate removal are also appropriate for CP [6,12].
The extent of resection of benign tumours such as serous cystadenoma
and mucinous cystadenoma is influenced by its size. However as only a
small segment of tumour free margin is sufficient to prevent
recurrence in them, these lesions can be resected with significant
amount of pancreatic parenchyma preservation. Successful resections
of lesions by CP include insulinoma [6], solid pseudopapillary
tumours [2] and IPMN [6]. The concern however is the risk of
recurrence in patients with IPMN, due its nature of diffuse ductal
lesions [6]. Fortunately it is low and was reported to be 3.3% (1 out 26
cases) [6].

The contraindications for this procedure include malignant
tumours, especially ductal adenocarcinoma [1,15]. Because of the
limited extent of surgery and the lack of sufficient lymph node
dissection in CP, it is not oncologically appropriate for invasive
adenocarcinoma. Hence, CP should not be considered even if there is
a remote possibility of the lesion being adenocarcinoma6. In addition
to being unable to carry out a R0 resection in such lesions, there is also
a risk of dissemination, if the tumour mass is breached during
dissection [3,6,8]. The other contraindications include neoplastic
involvement from other organs (e.g. stomach or colon), diffuse
chronic pancreatitis, inability to preserve at least 5 cm of distal
pancreatic stump due to a large lesion, distal body–tail atrophy and
Melliere and Moulle type 111 pancreatic vascularization where the
body–tail of pancreas receives its blood supply exclusively from the
transverse pancreatic artery, left branch of the dorsal pancreatic artery
[1,15].

Technical Issues
After incision of superior and inferior margins of pancreas, the

segment of the pancreas harboring the lesion is mobilized and the
pancreas is isolated at its superior margin from the splenic artery,
ligating and severing some collateral vessels. Subsequently, the
posterior surface of the pancreas is carefully dissected from the splenic
vein, taking care to avoid its injury. After placing marginal stitches on
the cephalic and distal side, the pancreas is transected. The resected
specimen is sent for frozen section to ensure that the resection margins
are tumour free [1]. The Pancreatic duct on the proximal segment is
sutured with non-absorbable sutures. Alternatively, it could be stapled.
The distal segment is sutured to a Roux-en Y loop of jejunum, either
end to side (mucosa of gut to duct mucosa, when the duct is > 4 mm in
diameter and pancreas is firm) or by invagination technique, when the
duct size and pancreas texture is not favourable for direct anastomosis
[16] (Figure 1). Some would carry out a gastropancreatic anastomosis
of the distal segment [3].
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Figure 1: Diagram showing central pancreatectomy for a lesion in
the neck/proximal body of the pancreas. The proximal cut end is
sutured and the distal cut end shows end to side
pancreaticojejunostomy.

Laparoscopic central pancreatectomy has been reported to be
carried out in over 51 cases in the literature [2,7,9,17]. However
though feasible and safe, it is presently restricted to few specialized
centers because of the complexity of performing the surgery [17].
Presently the mean operative time is longer (356 minutes), the rate of
pancreatic fistula is significant (46%) and the mean hospital stay is not
reduced (13.8 days) [17]. With more experience gained, these
outcomes could be influenced positively.

Morbidity and mortality
One of the major deterrents to the widespread acceptance of CP

among pancreatic surgeons is the concern of high rate of
complications, especially pancreatic fistula [6,12,18]. The reported
incidence of pancreatic fistula ranges from 0-63% and the fistula
requiring reoperation from 0-18% [5,18-20]. In a recent systemic
review involving 207 patients from 16 different centers, the overall
morbidity was 33% and reported fistula rate 22% [6]. However, in
most reports, the fistula rate is greater than 30%. Some report even a
higher complication rate with a morbidity of 60% and overall
pancreatic fistula rate of 50%. Majority of the pancreatic fistula in most
series though, is grade A [5,6,8,11]. The leakage could occur both from
the closed cut end of the pancreas head and the
pancreaticoenterostomy site [21]. The probable factors could be that
these lesions are generally small and would not have impinged on the
duct; hence the duct is likely to be of smaller caliber and pancreas of
softer texture, both increasing the risk anastomosis leak [6,21]. The
comparison of outcome of CP with Distal Pancreatectomy (DP) is
prudent. Some reports have found no difference between the CP and
DP with regard to intra-abdominal collections and need for
radiological interventions, non-surgical complications and
readmissions. The only difference noted was greater need for

reoperation in DP group (7%) [6,11]. Reports also note of lower blood
loss following CP compared to DP11. In addition, CP facilitates the
preservation of spleen and hence it’s immunological function and
maintains the physiological and anatomical integrity of duodenum
and pancreatic biliary drainage. However the duration of surgery is
longer as is the hospital stay [6,11,12]. In general the perioperative
mortality rate was lower and is reported to be 0.97% following CP [17].
The mean operating time for CP is between 183 to 264 minutes and
the volume of blood loss is 382 to 497 ml [11].

The difference in the outcome has also been related to the type of
anastomosis. The most widely used reconstructive technique after CP
is pancreaticojejunostomy (PJ) (87.6%), although some centers often
carry out pancreaticogastrostomy (PG) (12.4%) [3]. In one study,
complications the pancreatic fistula were more often seen after
pancreatico-gastrostomy than pancreatico-jejunal anastomosis [3].
While some of the observational studies have reported lower incidence
of pancreatic fistula in patients undergoing PG compared to PJ [3].
The incidence of exocrine deficiency however is reported to be higher
because of the obvious influence of gastric juice on the enzymes [3].
Randomized controlled trials and systematic review have shown no
significant difference between PJ and PG after PD regarding the
overall postoperative complications, including pancreatic fistula, intra-
abdominal fluid collection and mortality [21]. The postoperative
mortality ranges from 0% to 2% [3].

The real test of the benefits of CP is measured however in terms of
its goal in preserving the endocrine and exocrine function. The
reassuring aspect of the outcome of CP is that multiple reports stress
the good long-term functional results as a consequence of preserving
pancreas parenchyma and the duodeno pancreas complex [5,6,8,11].
This ensures preservation of endocrine and exocrine function
[5,6,8,11]. The endocrine function is assessed in terms of the
development of new onset diabetes or worsening of concurrent
diabetes [5,11]. The exocrine function is assessed by clinical
manifestations and the need for taking enzymes. Using these criteria
the incidence of both new endocrine and exocrine insufficiency was
significantly higher in the DP group compared to CP, with a 9-fold
increase of new onset diabetes (38% vs. 4%, p=0.0001) and a threefold
increase in exocrine insufficiency (15.6% vs. 5%, p=0.039)11. In
another series, 9.9% of overall patients developed pancreatic
insufficiency after CP, and this incidence further increased in the
presence of chronic pancreatitis [4]. CP was associated with lower
cumulative incidence of this complication compared to DP (11.9
versus 19.1%) [4]. The good results of exocrine and endocrine function
have been reported in several series [5,6,8,19]. These results are also
impressive when one considers the incidence of diabetes mellitus is
10-24% after PD and 8-60% after DP [22,23]. The outcome of CP is
summarized well in a meta-analysis involving nine studies with 735
patients comparing the outcome of CP with DP [11]. The observations
made were that in CP the operative time was longer than DP, but there
was no significant difference in the volume of intra-operative blood
loss, blood transfusion and length of postoperative stay [11]. CP
however had a higher overall post-operative complications rate (Fixed
effects model: RR: 1.30; 95% CI 1.05-1.62; p<0.05), pancreatic fistula
rate (Fixed effects model: RR: 1.58; 95% CI: 1.20-2.08; p<0.05).
Importantly, the two groups did not differ significantly in fateful
surgical complications such as clinically significant pancreatic fistula
(grades B and C), postoperative bleeding, reoperation and intra-
abdominal effusions/abscess [11]. The perioperative mortality rate was
also comparable. During the follow up period, the patients after DP
were more likely to suffer pancreatic exocrine insufficiency (fixed
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effects model: RR: 0.53; 95% CI: 0.32-0.86; p<0.05) and endocrine
impairment (Fixed effects model: RR: 0.19; 95% CI: 0.11-0.33; p<0.05).
In addition, both endocrine and exocrine deficiency takes significantly
longer time to develop in the CP group [11]. A comparison in terms of
the enzyme substitution between CP (4%) and right pancreatectomy
(32%) is also favorable [6,11].The incidence of exocrine insufficiency
after pancreatic resection however varies significantly and is
influenced by the pre-existing pancreatic abnormalities and the extent
of pancreatic resection. In the presence of chronic pancreatitis this
ratio increases to as high as 40% after PD and to 85% after DP [24,25].

Concern of Local Recurrence
One of the concerns of limited resection is the potential risk of local

recurrence. The overall local disease recurrence is reported to be 3.3%
[6]. While CP is advocated in several benign and low grade malignant
lesion, the risk of recurrence is most likely in patients with IPMN due
to the nature of the disease involving the duct diffusely [6]. On table
frozen section analysis of the resected margin for dysplasia or positive
margin and intraoperative pancreaticoscopy to inspect the duct for
residual lesions are some of the measures that could be advocated to
reduce this risk [26]. The preference of PG anastomosis by some
facilitates the inspection of pancreatic duct so that recurrence could be
detected by endoscopy and biopsy, during surveillance [26,27].
Moreover use of endoscopic ultrasound and pancreaticoscopy is
feasible in patients with PG [26,27].

Conclusion
CP is a safe and organ preserving option for benign or low-grade

malignant lesion in the neck and proximal body of the pancreas.
Several reports including meta-analysis note that the complications of
CP are comparable with distal pancreatectomy, a procedure with more
extensive parenchymal resection. Even though the concern of
pancreatic fistula exists, they are usually of minor nature and are
managed conservatively. Importantly, based on the present evidence,
CP offers better long-term preservation of pancreatic endocrine and
exocrine function and hence is an option that should be considered in
suitable lesions. Hence the benefits outweigh the risk when CP is
carried out for appropriate lesions.

References
1. Iacono C, Ruzzenente A, Bortolasi L, Guglielmi A (2014) Central

pancreatectomy: the Dagradi Serio Iacono operation. Evolution of a
surgical technique from the pioneers to the robotic approach. World J
Gastroenterol 14:15674-81.

2. Chen XM, Zhang Y, Sun DL (2014) Laparoscopic central pancreatectomy
for solid pseudopapillary tumors of the pancreas: our experience with ten
cases. World J Surg Oncol 12: 312.

3. Venara A, de Franco V, Mucci S, Frampas E, Lermite E, et al. (2012)
Central pancreatectomy: comparison of results according to the type of
anastomosis. J Visc Surg 149: e153-158.

4. Shikano T, Nakao A, Kodera Y, Yamada S, Fujii T, et al. (2010) Middle
pancreatectomy: safety and long-term results. Surgery 147: 21-29.

5. DiNocardia J, Ahmed L, Lee MK, Reavey PL, Yakaitis EA, et al. (2010)
Better preservation of endocrine function after central versus distal
pancreatectomy for mid-gland lesions. Surgery 148:1247-54.

6. Iacono C, Verlato G, Ruzzenente A, Campagnaro T, Bacchelli C, et al.
(2013) Systematic review of central pancreatectomy and meta-analysis of
central versus distal pancreatectomy. Br J Surg 100: 873-885.

7. Kang CM, Lee JH, Lee WJ (2014) Minimally invasive central
pancreatectomy: current status and future directions. J Hepatobiliary
Pancreat Sci 21: 831-840.

8. Du ZY, Chen S, Han BS, Shen BY, Liu YB, et al. (2013) Middle segmental
pancreatectomy: a safe and organ-preserving option for benign and low-
grade malignant lesions. World J Gastroenterol 19: 1458-1465.

9. Song KB, Kim SC, Park KM, Hwang DW, Lee JH, et al. (2015)
Laparoscopic central pancreatectomy for benign or low-grade malignant
lesions in the pancreatic neck and proximal body. Surg Endosc 29:
937-946.

10. Del Chiaro M (2014) Are there really indications for central
pancreatectomy? JAMA Surg 149: 364.

11. Xu SB, Zhu YP, Zhou W, Xie K, Mou YP (2013) Patients get more long-
term benefit from central pancreatectomy than distal resection: a meta-
analysis. Eur J Surg Oncol 39: 567-574.

12. Xiang GM, Tan CL, Zhang H, Ran X, Mai G, et al. (2012) Central
pancreatectomy for benign or borderline lesions of the pancreatic neck: a
single centre experience and literature review. Hepatogastroenterology
59: 1286-1289.

13. Guillemin P, Bessot M (1957) chronic calcifying pancreatitis in renal
tuberculosis: pancreatojejunostomy using an original technic. Mem Acad
Chir (Paris)83: 869-871.

14. Letton AH, Wilson JP (1959) Traumatic severance of pancreas treated by
Roux-Y anastomosis. Surg Gynecol Obstet 109: 473-478.

15. Asanuma Y, Koyama K, Saito K, Tanaka J (1993) An appraisal of
segmental pancreatectomy for benign tumors of the pancreatic body: a
report of two cases. Surg Today 23: 733-736.

16. Machado NO (2012) Pancreatic fistula after pancreatectomy: definitions,
risk factors, preventive measures, and management-review. Int J Surg
Oncol 2012: 602478.

17. Machado MA, Surjan RC, Epstein MG, Makdissi FF (2013) Laparoscopic
central pancreatectomy: a review of 51 cases. Surg Laparosc Endosc
Percutan Tech 23: 486-490.

18. Zhou YM, Zhang XF, Wu LP, Su X, Li B, et al. (2014) Pancreatic fistula
after central pancreatectomy: case series and review of the literature.
Hepatobiliary Pancreat Dis Int 13: 203-208.

19. Xiang GM, Tan CL, Zhang H, Ran X, Mai G et al. (2012) Central
pancreatectomy for benign or borderline lesions of the pancreatic neck: a
single center experience and literature review. Hepatogastroenterology
59:1286-9.

20. Sperti C, Beltrame V, Milanetto AC, Moro M, Pedrazzoli S (2010)
Parenchyma-sparing pancreatectomies for benign or border-line tumors
of the pancreas. World J Gastrointest Oncol 2: 272-281.

21. Wente MN, Shrikhande SV, Müller MW, Diener MK, Seiler CM, et al.
(2007) Pancreaticojejunostomy versus pancreaticogastrostomy:
systematic review and meta-analysis. Am J Surg 193: 171-183.

22. Roggin KK, Rudloff U, Blumgart LH, Brennan MF (2006) Central
pancreatectomy revisited. J Gastrointest Surg 10: 804-812.

23. Lillemoe KD, Kaushal S, Cameron JL, Sohn TA, Pitt HA, et al. (1999)
Distal pancreatectomy: indications and outcomes in 235 patients. Ann
Surg 229: 693-698.

24. Huang JJ, Yeo CJ, Sohn TA, Lillemoe KD, Sauter PK, et al. (2000) Quality
of life and outcomes after pancreaticoduodenectomy. Ann Surg 231:
890-898.

25. Hutchins RR, Hart RS, Pacifico M, Bradley NJ, Williamson RC (2002)
Long-term results of distal pancreatectomy for chronic pancreatitis in 90
patients. Ann Surg 236: 612-618.

26. Machado NO. al Qadhi H, al Wahabi K (2015) Intraductal papillary
mucinous neoplasm of pancreas. North Am J Med Sci7:160-75.

27. Tomimaru Y, Ishikawa O, Ohigashi H, Eguchi H, Yamada T et al. (2006)
Advantage of pancreaticogastrostomy in detecting recurrent intraductal
papillary mucinous carcinoma in the remnant pancreas: a case of
successful re-resection after pancreaticoduodenectomy. J Surg Oncol 93:
511–515.

 

Citation: Machado NO (2015) Central Pancreatectomy: A Center of Debate of Risk versus Benefit. Pancreat Disord Ther 5: e138. doi:
10.4172/2165-7092.1000e138

Page 3 of 3

Pancreat Disord Ther
ISSN:2165-7092 PDT, an open access journal

Volume 5 • Issue 2 • 1000e138

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4229532/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4229532/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4229532/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4229532/
http://www.ncbi.nlm.nih.gov/pubmed/25307540
http://www.ncbi.nlm.nih.gov/pubmed/25307540
http://www.ncbi.nlm.nih.gov/pubmed/25307540
http://www.ncbi.nlm.nih.gov/pubmed/22317930
http://www.ncbi.nlm.nih.gov/pubmed/22317930
http://www.ncbi.nlm.nih.gov/pubmed/22317930
http://www.ncbi.nlm.nih.gov/pubmed/19682717
http://www.ncbi.nlm.nih.gov/pubmed/19682717
http://www.ncbi.nlm.nih.gov/pubmed/21134558
http://www.ncbi.nlm.nih.gov/pubmed/21134558
http://www.ncbi.nlm.nih.gov/pubmed/21134558
http://www.ncbi.nlm.nih.gov/pubmed/23640664
http://www.ncbi.nlm.nih.gov/pubmed/23640664
http://www.ncbi.nlm.nih.gov/pubmed/23640664
http://www.ncbi.nlm.nih.gov/pubmed/25155152
http://www.ncbi.nlm.nih.gov/pubmed/25155152
http://www.ncbi.nlm.nih.gov/pubmed/25155152
http://www.ncbi.nlm.nih.gov/pubmed/23539545
http://www.ncbi.nlm.nih.gov/pubmed/23539545
http://www.ncbi.nlm.nih.gov/pubmed/23539545
http://www.ncbi.nlm.nih.gov/pubmed/25149632
http://www.ncbi.nlm.nih.gov/pubmed/25149632
http://www.ncbi.nlm.nih.gov/pubmed/25149632
http://www.ncbi.nlm.nih.gov/pubmed/25149632
http://www.ncbi.nlm.nih.gov/pubmed/24577602
http://www.ncbi.nlm.nih.gov/pubmed/24577602
http://www.ncbi.nlm.nih.gov/pubmed/23465182
http://www.ncbi.nlm.nih.gov/pubmed/23465182
http://www.ncbi.nlm.nih.gov/pubmed/23465182
http://www.ncbi.nlm.nih.gov/pubmed/22366388
http://www.ncbi.nlm.nih.gov/pubmed/22366388
http://www.ncbi.nlm.nih.gov/pubmed/22366388
http://www.ncbi.nlm.nih.gov/pubmed/22366388
http://www.ncbi.nlm.nih.gov/pubmed/13503655
http://www.ncbi.nlm.nih.gov/pubmed/13503655
http://www.ncbi.nlm.nih.gov/pubmed/13503655
http://www.ncbi.nlm.nih.gov/pubmed/14416087
http://www.ncbi.nlm.nih.gov/pubmed/14416087
http://www.ncbi.nlm.nih.gov/pubmed/8400678
http://www.ncbi.nlm.nih.gov/pubmed/8400678
http://www.ncbi.nlm.nih.gov/pubmed/8400678
http://www.ncbi.nlm.nih.gov/pubmed/22611494
http://www.ncbi.nlm.nih.gov/pubmed/22611494
http://www.ncbi.nlm.nih.gov/pubmed/22611494
http://www.ncbi.nlm.nih.gov/pubmed/24300922
http://www.ncbi.nlm.nih.gov/pubmed/24300922
http://www.ncbi.nlm.nih.gov/pubmed/24300922
http://www.ncbi.nlm.nih.gov/pubmed/24686549
http://www.ncbi.nlm.nih.gov/pubmed/24686549
http://www.ncbi.nlm.nih.gov/pubmed/24686549
http://www.ncbi.nlm.nih.gov/pubmed/22366388
http://www.ncbi.nlm.nih.gov/pubmed/22366388
http://www.ncbi.nlm.nih.gov/pubmed/22366388
http://www.ncbi.nlm.nih.gov/pubmed/22366388
http://www.ncbi.nlm.nih.gov/pubmed/21160640
http://www.ncbi.nlm.nih.gov/pubmed/21160640
http://www.ncbi.nlm.nih.gov/pubmed/21160640
http://www.ncbi.nlm.nih.gov/pubmed/17236843
http://www.ncbi.nlm.nih.gov/pubmed/17236843
http://www.ncbi.nlm.nih.gov/pubmed/17236843
http://www.ncbi.nlm.nih.gov/pubmed/16769536
http://www.ncbi.nlm.nih.gov/pubmed/16769536
http://www.ncbi.nlm.nih.gov/pubmed/10235528
http://www.ncbi.nlm.nih.gov/pubmed/10235528
http://www.ncbi.nlm.nih.gov/pubmed/10235528
http://www.ncbi.nlm.nih.gov/pubmed/10816633
http://www.ncbi.nlm.nih.gov/pubmed/10816633
http://www.ncbi.nlm.nih.gov/pubmed/10816633
http://www.ncbi.nlm.nih.gov/pubmed/12409667
http://www.ncbi.nlm.nih.gov/pubmed/12409667
http://www.ncbi.nlm.nih.gov/pubmed/12409667
http://pathology.jhu.edu/pc/IPMN.php?area=nu
http://pathology.jhu.edu/pc/IPMN.php?area=nu
http://www.ncbi.nlm.nih.gov/pubmed/16615155
http://www.ncbi.nlm.nih.gov/pubmed/16615155
http://www.ncbi.nlm.nih.gov/pubmed/16615155
http://www.ncbi.nlm.nih.gov/pubmed/16615155
http://www.ncbi.nlm.nih.gov/pubmed/16615155

	Contents
	Central Pancreatectomy: A Center of Debate of Risk versus Benefit
	Keywords:
	Introduction
	Historical Perspective
	Indication
	Technical Issues
	Morbidity and mortality
	Concern of Local Recurrence
	Conclusion
	References




