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ABSTRACT
Objective To demonstrate safety of barbed sutures for pancreatogastrostomy after pancreaticoduodenectomy, analyzing our results with 
worldwide literature exclusively about post-operative pancreatic fistula, according to the International Study Group for Pancreatic Fistula 
definition. Methods From 1st January 2013 to 30th June 2015, 39 patients underwent pancreaticoduodenectomy with PG reconstruction 
(but only 36 using barbed sutures). We evaluated demographic details of the patients (age, sex and diagnosis), length of post-operative 
hospital stay and rate of POPF. Results Out of 36 patients, 6 patients had a clinically relevant grade B/C fistula (16.6%). B grade post-
operative pancreatic fistula occurred in 4 patients (11.1%), managed with fasting and requiring a delayed discharge. Only 2 patients was 
diagnosed a C grade post-operative pancreatic fistula (5,55%), one requiring a percutaneous computed tomography drain (discharged at 
38th post-operative day) and the other one required a re-operation because of a pancreatogastrostomy dehiscence with delayed discharge 
at 98th post-operative day. Conclusions The use of barbed suture for pancreatogastrostomy reconstruction seems to facilitate the surgical 
actions and to reduce the rate of post-operative pancreatic fistula after pancreaticoduodenectomy, also in a no high volume center of 
pancreatic surgery. The results of this observational study should be validated by largest series also inside multicenter randomized trials. 
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INTRODUCTION
Since its first appears in 1909, Pancreaticoduodenectomy 

(PD) passed through many changes and improvements and 
became soon the treatment of choice for malignant and 
benign diseases of the pancreatic head and periampullary 
region. Its technical difficulties, associated with high 
rates of complications, still represent a hard challenge 
for surgeons, but during the decades many renovations 
has been proposed and widely introduced in the surgical 
practice, with excellent results in terms of reduction 
of mortality and morbidity. Moreover, the creation of 
high-volume centers for pancreatic surgery allowed the 
beginning of clinical trials for new surgical strategies and 
long-term results. 

The pancreaticoenteric reconstruction after PD is one 
of the topics debated in literature in the last 20 years [1]. 
The main issue is represented by the incidence of post 
operative pancreatic fistula (POPF), which is one of the 
most common complications of the anastomosis between 
pancreatic stump and digestive tract [2]. Many trials 
compared two main types of reconstruction, Pancreato-

Jejunostomy (PJ) vs. Pancreato-Gastrostomy (PG), finding 
similar rates of fistula and other complications [3, 4, 5] but 
there is poor studies analyzing the introduction of new 
devices to improve the safety of the procedure [6, 7, 8]. 

The introduction of new surgical technologies 
suggested us to start using a barbed suture (V-Loc™ 
wound closure device. Covidien) for the pancreatoenteric 
anastomosis. This new kind of sutures has been 
introduced in 2011 and tested for plastic surgery, urology, 
gynecology, orthopedics and general surgery operations 
(laparoscopic myomectomy and hysterectomy [9], breast 
reconstructions [10], laparoscopic gastric by-pass [11], 
radical prostectomy [12], hip and knee replacement [13]) 
with excellent results. Many surgeons extended its field 
of applications and different studies have been published, 
and so we did, starting to use this suture for PG after PD. 
The aim of this study is to demonstrate the effective safety 
of this suture for pancreatic surgery, analyzing our results 
with worldwide literature exclusively about POPF.

METHODS
From 1st January 2013 to 30th June 2015, 39 patients 

underwent PD with PG reconstruction in our General 
Surgery Unit. We evaluated demographic details of 
the patients (age, sex and diagnosis), length of post-
operative hospital stay and rate of POPF. According to 
the classification done by the ISGPF, fistula was defined 
as drain output of any measurable volume of fluid on or 
after postoperative day 3 with amylase content greater 
than 3 times the upper normal serum value. POPF was 
classified into three grades: A, B and C. Grade A POPF 
requires little change in management or deviation from 
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the normal clinical pathway. Grade B POPF needs a change 
in management or adjustment of the clinical pathway 
with noninvasive treatment such as parenteral nutrition 
or antibiotics. Grade C POPF includes a major change in 
clinical management due to life-threatening complications. 
These patients required nutritional support, intravenous 
antibiotics, percutaneous drainage or surgical intervention 
[14]. In this study we evaluated the safety of using V-Loc 
for PG and for the anterior gastrotomy, in terms of rate 
of POPF. Other complications such as biliary leakage or 
gastro-jejunal leakage, as well oncological follow-up and 
survival will not be the object of this study.

Surgical Details
The PG reconstruction was first performed by Waugh 

and Clagett in 1946. In recent years it has gained approvals 
for many reasons: the excellent blood supply to the stomach 
wall facilitates the anastomotic healing; the pancreatic 
enzymes secreted in the stomach are inactivated by 
gastric acid, and this may prevent the auto-digestion of the 
anastomosis [15]. 

After classical en-bloc pancreaticoduodenectomy, the 
pancreatic stump is mobilized from the retroperitoneum. 
Two traction sutures are applied on both edges of the 
pancreas. Through an anterior and a posterior gastrotomy 
(3 cm each one), we pull over the pancreatic remnant and 
perform the PG with two single-layer running sutures 
(anterior and posterior) between the pancreatic body 
and the gastric wall (full thickness). The pancreatic stump 
needs to protrude in the stomach at least two-three cm. 
Once the anastomosis is fixed, the anterior gastrotomy is 
closed with a double-layer running suture too. The suture 
selected for the PG has always been PDS 3/0, but since the 
introduction of the V-Loc we started using it for this type 
of pancreatic anastomosis. V-loc has been also used for the 
closure of the anterior gastrotomy. In this study we used 
V-Loc 3/0 suture for 36 patients; the others 3 patients 
received PDS 3/0 suture, and will be excluded from the 
current dissertation.

RESULTS
The mean age of the patients at the day of the operations 

was 70 years (min 46 years, max 83). 17 patients were 
diagnosed with adenocarcinoma of the pancreatic head, 
5 with ampullary adenocarcinoma, 2 with distal bile duct 
adenocarcinoma, 1 with neuroendocrine adenocarcinoma, 
3 with Intraductal Papillar Mucinous Neoplasia (IPMN), 4 
with cistoadenoma, 3 with ampulloma and 1 with bile duct 
adenoma. The mean hospital stay was 28, 80 days (max 98 
days, min 11).  

In terms of post-operative complications, among 36 
patients, 6 had a clinical POPF (16.6%). B grade POPF 
occurred in 4 patients (11.1%), managed with fasting 
and requiring a delayed discharge. Only 2 patients was 
diagnosed a C grade POPF (5.55%), one requiring a CT 
drain (discharged at 38th post-operative day) and the other 
one required a re-operation because of a PG dehiscence 
with delayed discharge at 98th post-operative day. 1 

patient required a reoperation for a gastrotomy bleeding 
complicated by wound infection, frequent positioning of 
laparostomy system, then a multiorgane failure occurred 
and the patient died after 53 days of hospitalization 
(diagnosis: pancreatic head carcinoma).

DISCUSSION
Pancreaticoenteric anastomosis is still a challenge for 

surgeons because of the risk of the anastomotic failure. 
The risk is due to the differences between the pancreas, a 
solid retroperitoneal organ, and the intestine, peritoneal 
organ working via peristalsis that can disrupt a stable 
anastomosis site. Moreover, the pancreatic juice is secreted 
not only from the main duct, but also from several minor 
ducts that can weaken the anastomosis and contribute to 
develop a POPF.

According to literature, two main types of anastomosis 
can be performed after a pancreatoduodenectomy: PJ and 
PG. In terms of post-operative outcome, many surgeons 
have reported a similar rate of complications between the 
two methods, but none of them seems to be safer than the 
other. 

Recently, Kech et al. [16] published their results of 
the RECOPANC multicenter randomized controlled trial, 
showing an overall rate of POPF of 20% in PG anastomosis 
and 22% in the PJ one. Analyzing the data and excluding 
high volume centers for pancreatic surgery (>80 major 
pancreatic resections per-year), the rate of POPF is higher 
after PJ reconstruction (46%) than the PG reconstruction 
(27%). In their reviews, Harnoss et al. [17] reported a 
rate of POPF between 22% and 26%, considering both 
types of anastomosis. Analyzing the data of the last 2 years 
and half, in our center the rate of POPF is 16.6% (6/36 
patients), which seems to be lower than the mean rate 
reported in literature (24%). The only case of death was 
not consequent to a POPF, but to a gastrotomy bleeding 
(complication more frequent in PG reconstruction than 
in PJ [16]), than followed by positioning of laparostomy 
system and a multi-organ failure. 

Although if barbed sutures were produced for few 
kind of surgery (gastric by-pass, inguinal herniorraphy, 
Nissen fundoplication, dermal closure), their use has been 
extended in several operations such as tendon repair, 
urethro-urethral anastomosis after prostatectomy[18], 
bronchoplasty after sleeve lobectomy [19], robotic 
mitral valvuloplasty [20], with acceptable outcomes 
according to literature comparisons. In our study, the 
rate of complications using this new type of suture is 
absolutely similar to other type of sutures used for the 
same anastomosis, as demonstrated by comparison with 
Matsuda et al. [8], using Vicryl in laparoscopic PD, and 
Lee et al. [7], using a combination of Prolene and TFE 
Polymer Pledget: their POPF rates were respectively 20% 
(1/5 patients) and 28.6% (18/63 patients). Moreover, the 
experience we developed in bariatric surgery reinforced 
the certainty that barbed sutures allow us to obtain good 
results in terms of surgical facility and safety.
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CONCLUSIONS
The use of barbed suture for PG reconstruction seems 

to facilitate the surgical actions and to reduce the rate of 
POPF after PD, also in a no high volume center of pancreatic 
surgery. The results of this observational study should 
be validated by largest series also inside multicenter 
randomized trials.

Conflict of interest
The authors declare that there are no conflicts of 

interest.

References
1.	 Tuech JJ, Pessaux P, Duplessis R, Villapadierna F, ROnceray J, 
Arnaud JP. Anastomose pancréatojéjunale ou pancréatogastrique après 
duodénpancréatectomie céphalique. Etude comparative retrospective. 
Chirurgie 1998; 123:450-5. 

2.	 Bassi C, Dervenis C, Butturini G,Fingerhut A, Yeo C, Izbicki J, 
Neoptolemos J, et al. Postoperative pancreatic fistula: An International 
study group (ISGPF) definition. Surgery 2005; 138:8-13. [PMID: 
16003309]

3.	 Grendar J, Ouellet JF, Sutherland FR, Bathe OF, Ball CG, Dixon E. In search 
of the best reconstructive technique after pancreaticoduodenectomy: 
pancreaticojejunostomy  versus pancreaticogastrostomy. Can J Surg 
2015; 58:154-9. [PMID: 25799130]

4.	 Zhou Y, Yu J, Wu L, Li B. Meta-analysis of pancreaticogastrostomy 
versus pancreaticojejunostomy on occurrences of postoperative 
pancreatic fistula after pancreaticoduodenectomy. Asian J Surg 2015; 
38:155-60. [PMID: 25913732]

5.	 Liu FB, Chen JM, Geng W, Xie SX, Zhao YJ, Yu LQ, Geng XP. 
Pancreaticogastrostomy  is associated with significantly less 
pancreatic fistula than  pancreaticojejunostomy reconstruction after 
pancreaticoduodenectomy: a meta-analysis of seven randomized 
controlled trials. HPB Oxford 2015; 17:123-30. [PMID: 24888576]

6.	 Edil BH, Cooper MA, Makary MA. Laparoscopic pancreaticojejunostomy 
using a barbed suture: a novel technique. J Laparoendosc Adv Surg Tech A 
2014; 24:887-91. [PMID: 25412083]

7.	 Lee JY, Kim EY, Lee JS, Lee SH, Na GH, Hong TH, You YK, et al. A 
novel  pancreaticogastrostomy  method  using  only  two transpancreatic 
sutures: early postoperative surgical results compared with conventional 
pancreaticojejunostomy. Ann Surg Treat Res 2015; 88:299-305.  
[PMID: 26029674].

8.	 Matsuda M, Haruta S, Shinohara H, Sasaki K, Watanabe G. Pancreaticogas-
trostomy in pure laparoscopic pancreaticoduodenectomy—A novel pancrea-
tic-gastric anastomosis technique. BMC Surg 2015; 15:80. [PMID: 26133767]

9.	 Bogliolo S, Musacchi V, Dominioni M, Cassani C et al. Barbed suture in 
minimally invasive hysterectomy: a systematic review and meta-analysis. 
Arch Gynecol Obstet 2015; 292:489-97. [PMID: 25700658]

10.	 Thekkinkattil DK, Hussain T, Mahapatra TK, McManus PL, Kneeshaw 
PJ. Feasibility of use of a barbed suture (v-loc 180) for quilting the donor 
site in latissimus dorsi myocutaneous flapbreast  reconstruction. Arch 
Plast Surg 2013; 40:117-22. [PMID: 23532830]

11.	 De Blasi V, Facy O, Goergen M, Poulain V, De Magistris L, Azagra JS. 
Barbed versus usual suture for closure of the gastrojejunal anastomosis in 
laparoscopic gastric bypass: a comparative trial. Obes Surg 2013; 23:60-3. 
[PMID: 22968833]

12.	 Bai Y, Pu C, Yuan H, Tang Y, Wang X, Li J, Wei Q, Han P. Assessing the 
Impact of Barbed Suture on Vesicourethral Anastomosis During Minimally 
Invasive Radical Prostatectomy: A Systematic Review and Meta-analysis. 
Urology 2015; 85:1368-75. [PMID: 25868736]

13.	 Gililland JM, Anderson LA, Barney JK, Ross HL, Pelt CE, Peters CL. 
Barbed  versus standard  sutures  for closure in total knee arthroplasty: 
a multicenter prospective randomized trial. J Arthroplasty 2014; 29(9 
Suppl):135-8. [PMID: 24973931]

14.	 Malleo G, Pulvirenti A, Marchegiani G, Butturini G, Salvia R, Bassi 
C. Diagnosis and management of postoperative pancreatic fistula. 
Langenbecks Arch Surg 2014; 399:801-810. [PMID: 25173359]

15.	 Machado NO. Pancreatic Fistula after Pancreatectomy: Definitions, 
Risk Factors, Preventive Measures and Management – Review. Int J Surg 
Oncol 2012; 2012:602478. [PMID: 22611494]

16.	 Keck T, Wellner UF, Bahra M, Klein F, Sick O, Niedergethmann M, 
Wilhelm TJ, et al. Pancreatogastrostomy Versus Pancreatojejunostomy 
for RECOnstruction After PANCreatoduodenectomy (RECOPANC, DRKS 
00000767): Perioperative and Long-term Results of a Multicenter 
Randomized Controlled Trial. Ann Surg 2016; 263:440-9. [PMID: 26135690]

17.	 Harnoss JC, Ulrich AB, Harnoss JM, Diener MK, Büchler MW, Welsch 
T. Use and results of consensus definitions in  pancreatic  surgery: a 
systematic review. Surgery  2014; 155:47-57. [PMID: 24694359]

18.	 Arslan M, Tuncel A, Aslan Y, Kozacioglu Z, Gunlusoy B, Atan A. 
Comparison of the urethrovesical anastomoses with polyglecaprone 
(Monocryl®) and bidirectional  barbed  (V-Loc 180®) running  sutures  in 
laparoscopic radical prostatectomy. Arch Ital Urol Androl 2014; 86:90-4. 
[PMID: 25017586]

19.	 Nakagawa T, Chiba N, Ueda Y, Saito M, Sakaguchi Y, Ishikawa S. Clinical 
experience of sleeve lobectomy with bronchoplasty using a continuous 
absorbable barbed suture. Gen Thorac Cardiovasc Surg 2015; 63:640-3. 
[PMID: 25566984]

20.	 Watanabe G, Ishikawa N. Use of  barbed  suture in robot-assisted 
mitral valvuloplasty. Ann Thorac Surg 2015; 99:343-5. [PMID: 25555967]


	Bookmark 1

