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Kak mbl 310 genaem. Mpocrtoii, 6bicTPbI U HageXHbIU NAHKPEeaTOIHTEePOaHACTOMO3.

(Pull-through M- with locking U-sutures and internal STent one-layer invaginated end-to-end
Pancreaticojejunostomy (MUST).

Eaopos B.U., llempoes P.B.

MocneaHue 120 naHKpPeaTOIHTEPOAHACTOMO30B NOC/e NaHKpeaToAyoAeHa /IbHbIX pe3eKLni
Mbl  CGOPMMPOBANN  HUMKEOMUCAHHBIM METOAOM W  YAOBNETBOPEHbI pe3yabTaTamMu  ero
npvmeHeHuA. Mo cpasHeHUIO € NpeablaywmMm 9-neTHUM nepruoaom NpUMeHeHUa aHacTomo3a
TMna Cattell-Warren 6bln0 AOCTUTHYTO 3HAYMTE/IbHOE CHUMKEHWE KOAMYEeCTBA KAMHUYECKM
3HAUYMMDbIX MAHKpeaTUYecknx puctyn. 34ecb Mbl NPUBOAMM ONUCAHNE METOAA U BUAEO.

Sman 1. MNepeceveHne Touwen KULLIKK, npealecreytouee vAaneHuo
naHKpeaToayoAeHaNbHOro KOMMJeKca, Npou3BoAMUTCA MOHOMONAPHbBIM KOarynatopom. JInHuA
nepecevyeHna KULIKW HaunmHaeTca B obnactm bpbikeeyHoro Kpas B 1 cm OT nocnegHero
NUTAIOLLErO COCYAA B HanpaBaeHUM K cBo6oaHOMY Kpato, cmeLasnch Ha 1-1,5 cm no anaroHanu
ANA afanTaunmn AmMameTpa KULIKKW U cpesa Kenesbl. Py-netna nposoantcA no3aamoboaoyHo
yepes KOKHO» B ME30KO/OH.

*Kenesa nepecekanacb ynbTPa3ByKOBbIMU HOXHULAMKU. KynbTa MK mobunmsosbiBanack Ha
NPOTAXEHUN 3 CM OT PeTpPonaHKpPeaTUYEeCKOM KNeTYaTKW, Cene3eHOYHOM apTepUn U BeHbl. B
obnactu cpesa BM3ya/IM3MPOBANCA [/1aBHbIA MNaHKpeaTUYecKMi NpoToK. B Hero BBoawmnca
TEPMONNACTUYHbIA MNAACTUKOBbLIA CTEHT (KenyaouHblii 30HA, ANA HOBOPOXAEeHHbIX 4 Ch/Fr
«Apexmed International B.V.», Hugepnangbl) Ha raybuHy 5-10 cm u  ¢duKcmuposancs
NOAUNPONMAEHOBOM HUTbIO 5/0 K cTeHKe NpoToKa. Cnpaea M ceBa OT MPOTOKA HA NapeHXMmy
HaKNaAblBaNIUCb reMOCTaTUYECKME WBbI Ha cpes Kenesbl (Puc 1.) Ecam BM3yanmsaums rnaBHoro
NaHKpeaTUYeCcKoro NpoToKa Moc/ie nepeceyeHus »Kenesbl YbTPA3BYKOBbIM CKasbnenem 6bina
3aTpyAHeHa, mbl npuberann K NOBTOPHOMY cpe3y rKenesbl ObObl4HbIM CKasnbnenem. lNocne
remocTasa BO BCex C/Ay4yasax NPOTOK APEeHWPOBaAH CTEHTOM HapyXHbiMm AuMameTpom 1,2 mm. B
nocneaHee BpemA HepeaKOo C remMoCTaTUYEeCKOM Lenbld  Mbl  TaKXKe HaKnagblBaem
reMoCTaTUYeCcKyH NaacTuHy (TaxoKkomb) Ha NOBEPXHOCTb Cpe3a XKenesbl.

Puc.1



Sman 2. B o6nact 6pbixkeeyHoro Kpas B 1 cm OT KpasA KUWKKM HUTbio PDS 3/0 HaknaabiBancs
CEPO3HO-MbILEYHbIN-NOACAN3UCTLIM  WOB.  3aTeM  NpOWMBANOCb  HWXKHee  pebpo
noayKenyaoyHoM Kenesbl B 3 cM OT cpesa, rybuHa cTerKKka Ha kenese He meHee 1 cm. Los
3aBA3bIBancA. Kopotkaa HUTb cpe3anackb. OTcTynue 0,5 cm OT 3aBA3aHHOrO y3/a, 4e/13a/1ICA BKOA
UINON HeNPepbIBHOM HUTK B CTEHKY KMLIKM B 1 CM OT ee nepeceyeHHOro Kpas, rnybuHoi 1 cm ¢
3aXBAaTOM CEPO3HO-MbIWEYHO-NOACIN3NCTOIO  CNOA. 3aTeM  WUrAa  HEenpepbiBHOW  HUTH
BbINPAMAAMACL ABYMA 3a*KMMamMW nepes nepBbiM TPAHCNAPEHXMMATO3HbIM MPOBeAEHUEM.
Mocne BKONA CO CTOPOHbI A0P3a/IbHOM NOBEPXHOCTM B 3 CM OT Cpe3a Mria nNpoxoamna CTporo
BEPTMKA/NIbHO 4Yepe3 MapeHXMMy Kefesbl M OKasblBasNacb Ha BEHTPA/IbHOW MNOBEPXHOCTMU.
MOBTOPHbIN BKOM CO CTOPOHbI BEHTPA/IbHON NOBEPXHOCTU OCYLLECTBNANCA C 3TOM }KE CTOPOHDI
OT [N1aBHOrO NaHKpeaTU4yecKoro npoTtoka B 3-4 MM OT TOYKM npeablaywiero Bbikona. B
06pa3oBaBWYOCA HA BEHTPA/IbHOM MNOBEPXHOCTU OpraHa NeTl0 HenpepbiBHOW HUTU
NpoBOAMNACb ABYXUIO/ibHaA aTpaBmaTuyeckasa HUTb PDS 3/0. Mocne w3BneYEeHUA MUIAbl CO
CTOPOHbI A0P3a/IbHOM MOBEPXHOCTM *Kenesbl BHOBb MPOLIMBANACL CTEHKA KMULIKM CEepO3HO-
MbILLIEYHO-NOACANINCTbIM LWBOM, oTcTynme 0,5 cm oT npeapigyero cTexkka. Mrna nposoamnach
TpaHCNapeHXMMaTo3HO € Apyroi ctopoHbl oT MM Ha paccToAHMM 3 cMm OT cpesa, a 3aTeM Urna
TPAHCNAapeHXMMATO3HO BO3BpaLLanacb Hasag, obpasya NeTaio Ha BEHTPA/NbHOM NOBEPXHOCTH,
B KOTOpYlO npoBoauncsa GpparmeHT paHee yNnOMAHYTON ABYXMIONbHOW HUTU. BHOBb CTEHKa
KWMLWKK 3axBaTbiBasaCb WINON paHee ONUCaHHbIM obpa3om. HUTb CcHOBa npoBoAMnach
TpaHcnapeHXxumaTo3Ho 4vepes3 MK Ha pacctoaHuUM 3 cm OT cpesa, 3aTem MNpoLwmBana CTEeHKY
KUMKW M 3aBA3biBafacCb, 3aBepllana HaNOXKeHWe HenpepbiBHOro TpaHcnapeHxXxumaTtosHoro M-
obpasHoro wBa Ha 3agHiot ryby aHactomosa. Mpu aTom  4Yepe3 BepwuHbl «M» 6Hbinia
nposegeHa U-o6pasHaa ABYXMro/ibHaa HWUTb, KOTOpasa BnocneactsmMm byaeTr [oOnNONHUTENbHO
3atarnBatb M-06pasHbIi LWOB, KrepMeTU3nPYsa» aHaCcTomMo3 (puc.2)

Puc. 2.



Puc. 3

CteHT m3 MM npoBOoAMNCA B NPOCBET TOHKOWM KULWKW U UTNAaMU ABYXUFOIbHOM HUTU U-
obpasHoro wea, NpowmrBanacb NepeaHAa CTeHKa TOHKOM KMLWKM B 1 CM OT Kpasa C 3axBaTom
CEPO3HO-MbILLIEYHO-NOACAN3INCTOrO CoA. 10 BEPXHEMY M HUXKHEMY Yr1amM aHAaCTOMO3a BOKPYT
Y3/10B HENpPepbiBHOTO LWBA HaknagbiBaaucb [-obpasHble WBbl Ha KUWKY W KpaAa
noaenyaodHoln Kenesbl (3axBaT Kesesbl He meHee 1 cm) Takum obpasom, 4Tobbl Npu KX
3aBA3blBaHMM y3€1 pacnonarancsa Ha Kuwke (Puc. 4a).

Puc.4.

BbinosHANACb MHBArMHaUMa parmeHTa KyabTW NOAXKENYAOYHON Kee3bl B MPOCBET KULLKMU.
(Puc. 46) 3atarmBaHve u ¢ukcauma U-obpasHoro weBa M NpuBOAMNA K AOMNOJHUTENbHOMY
HaTAXeHuto M-o6pasHoro wea, a 3aBaA3biBaHMe [1-06pasHbIX LWBOB 3aBEPLIANO MHBArMHaLMIO.
Ona repmetMsaumm coycTbA HaknagbiBanucb [ — obpasHble WBbI cnpaBa W cnesa oOT
3aBf3aHHoOro y3na U-obpasHoro waea. (Puc.5)
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Puc.5

OcTanbHble 3Tanbl BbINOAHAANCL TPAAULMOHHO C popMMpOBaHMEM Ha 3TOM Ke Py netne
HenpepbIBHOroO nnu Yy3/710B0rO oAHopAAHOro renaTMKoeroHOaHacTomo3a n
racTposHtepoaHactomosa. Onepauma 3asepllianacb MO3ULMOHMPOBAHUEM MIOCKUX MATKUX
MUKponepdopmnpoBaHHbIX OpeHaken JxekcoHa-lMpatTa noa " Hapg,
NaHKpeaToeroHOAHACTOMO30OM C Le/iblo KOHTPOAA amunasbl B nepseble 1-3-7 gHW, a B Ciydae
Pa3BUTMA NAHKPeaTMYecKon GUCTYNbl, NOALEPKAHNA MPOXOAMMOCTU APEHAXKa NPOMbIBAaHUEM.
Bo Bpemsa onepauum OCywWwecTBAANACb CTAHAAPTHAA aHTMbakTepuanbHas npoduNaKTMKa
(ueHdpTpuakcoH 1r u metporun 500 mr 3a 30 MMH A0 paspesa BHYTPUBEHHO), KOTopas
nepexoanna B Tepanuio B Ciy4yae NpeaLlecTBYOLWEro X0/aHrmTa Uam CTEHTUPOBAHMUA XKeN4YHOro
Aepesa. Bcem naupeHTam $opmmpoBaiacb HUNNENbHAA HYTPUTUBHAA 3HTEpPOCTOMa Ha 20 cm
HUKe racTposHTepOoaHacTomo3a: KateTep 6-8 Fr BBogu/ca yepes To4eUHOe OTBEPCTUE B TOLLYIO
KMWKY Ha 20 CM HWXKe racTposHTepoaHacTomo3a. OTBepcTve B KUWKe (GUKCMPOBANOCb Mo
nepudepunn K nepeaHen BPIOWHON CTEHKE.

BBeseHMe rNOKO30-3/1EKTPONIUTHBIX CMeCcen HauMHANoCh Yyepes 12 yacos nocne onepaumm,
MHOTOKOMMOHEHTHbIE NUTaTe/ibHble CMEeCUM BBOAWMIUCL B IHTEPOCTOMY yepe3 24 vyaca nocne
onepaunun. HasoracTpanbHblii 30HA, yAananca nepen skcTybaumMen M BHOBb yCTaHaBAMBAJICA B
cnydyae HeobxogMmOCTM NpW  BO3HMKHOBEHWM npobnem ¢ 3Bakyauuein. [1poToKOAbI
onpeaeneHua naHkpeatuyeckon oéuctynbl (ISGPF), ractpoctasa (DGE), nocTpeseKuMOHHOro
KpoBoTeuyeHuAa (PPH) npumeHsnucb pyTUHHO. AKTMBM3aLMA (BCTaBaHMe C MocTenu U xoapba)
HauYMHanncb Yepes 16 yacos nocse aKkcTybauum.

MpodunakTUKa aMBOINYECKUX OCAOKHEHUI NPOBOAMNACH CTAHAAPTHbIMM A03UPOBKAMMU
SHOKCcanapuHa HaTpua. [podunakTMKa pasBUTUS MNaHKpeaTUdeckon GUCTYAbl NOAKOMKHbIM
BBeAEHMEeM pacTBopa okTpeoTuaa (200 mKr 3a 1 yac 40 onepauMm U B NocaeonepauuoHHOM



nepuoge B go3e 100 MKr x 3 pa3a B AeHb B TeYeHue 5-7 aHein) npoBoAnNacCh TO/IbKO B CAy4YasX
«BbICOKOFO PUCKA» HecocToATeNbHOCTU [19 aHacTomo3a: NpuM HEeUM3IMEeHEHHOW, MATKON uau
xpynkon MK c y3kum (40 3 Mm) NpPOTOKOM. BaKHbIM Mbl CYMTANM OrpaHUMYEHME BBeAEHMUA
XMOKOCTU: BO BPEMA M NOC/E onepauun NosoKUTeNbHbIA BOAHbIN 6anaHC AO/XKeH OblTb He
6onee 500 mn.

NB: CteHT 13 MM gonxeH BbicToATb Ha 1,5 -2 cm He 6bonee. Ha BMaeo — oH A/iMHHee.

MorpyeHne 60NbWON KynbTH, @ TaKXKe TpaHCNApPeHXMMaTO3HOe MPOLIMBAHUE Kenesbl,

0COBEHHO MATKOM, UMeeT CBOM 0COHEHHOCTH, He ONMUCaHHbIE Bbllle, MOCKO/IbKY Ky/bTA Xenesbl
MOXET ObITb LUIMPOKOM, NNOCKOWN NN MMETb HENPaBUAbHYIO GOpMY. YCTAHOBKA ApPEHAXKeEN ToXe
Ba)KHa: WX afeKBaTHOE MNO3ULMOHMPOBAHWE MOMKET O4YeHb BbipyYuTb. Ecam Bam Hpasutcs
TEXHWKA, U Bbl pewmnte eé nNpuMmeHATb, Ay4yle nNpuexatb K HamM M NOCMOTPETb Ha HIOAHCHI
3Tanos.

Tabnunupbl pe3ynbTaToB B KOHUe nybankaumn. C MOMeHTa ee BbIXoAa NOABUAMUCH HOBblE AaHHble
N TeXHWKA HECKO/IbKO M3MEHWNACb, O YeM Mbl COOBLLIMM MO3XKe.

A new, simple and safe pancreaticojejunal anastomosis. How we do it.
Egorov V.1, Petrov R.V.

Bakhrushins Brothers Hospital, Moscow, Russia

Introduction

Pancreatic fistula and postoperative erosive bleeding are serious complications following
pancreatodigestive anastomosis (PDA) formation, accounting for 2-25% and 1-8% of cases,
respectively. These complications extend the length of hospital stay, increase mortality risk as
well as the cost of treatment, and are signs of a poor prognosis due to delay or cancelling of
chemotherapy.

In order to provide a safe joining of the bowel or the stomach to the pancreas various
techniques were suggested. Yet due to the existence of a wide range of modifications, surgeons
once were and still are at a loss when making a decision about the type of reliable anastomosis,
especially in risky pancreatic remnant. The necessity of further comparative study was doubted
by some researchers because of assumption that it is personal experience and compliance with
basic surgical rules (careful treatment of tissues, absence of bowel tension, preservation of
sutured organs blood supply) and not the anastomotic technique are the key factors for a safe
PDA. But this concept fails to work in case of a ‘high risk’ pancreatic anastomosis. The
PANasta Trial initiated in 2016 proves that the search for an “optimal” anastomosis is still on,
which is also true for the development of the standardized approach to the ways of joining
pancreas to the jejunum or stomach.

By the end of 2014 the authors had formed more than 400 consecutive pancreatojejunal
anastomoses (PJA) mostly by the end-to side two-layer duct-to-mucosa technique (modified
Cattell ~-Warren). In November 2014 this anastomotic method was fully substituted by a pull-



through M- with locking U-sutures and internal STent one-layer invaginated end-to-end
pancreaticjejunostomy (MUST). After 100 PJs performed by this method the results of its use
seemed to us worth publishing.

Patients and Methods

From November 2014 to September 2016 a new technique was used in 100 consecutive
pancreatic resections (Tabl.1). In most cases a pancreaticoduodenectomy (PD) with pylorus
removal was performed. Midline laparotomy was used as an access. Standard dozes of
enoxaparin sodium were administered to prevent embolic complications. For the prevention of
pancreatic fistula somatostatin analogues (200 pg/hour preoperatively and 300 pg 3 times a day
postoperatively for 5-7 days) were administered only in case of a “high risk pancreas” in patients
with normal and fragile pancreas and a narrow pancreatic duct (< 3 mm). We also believed
restrictive fluid administration is a key factor for better anastomotic healing, so intraoperative
and postoperative fluid balance has to be about zero, exceeding it by no more than 500 ml.
During surgery a standard preventive antibiotic treatment (ceftriaxone 1g and metronidasole 500
mg intravenously 30 minutes before the incision) was provided. In case of a previously existing
cholangitis or biliary stenting the treatment became therapeutic. In all the cases a nipple
nutritional enteral nutritional tube with 6-8 Fr catheter 20 cm below the gastroenteroanastomosis
was used. The surgery was regarded as complete when flat Jackson-Pratt drains were placed
under and above the pancreatico — and hepaticojejunal anastomoses in order to control amylase
level on days 1-7. To avoid clogging the drain tubes were flushed 2 times a day.
Microenterostomy began to use for the glucose-electrolyte solution 12 hours and for enteral
feeding 24 hours after surgery and was removed on day 4-7 in the absence of delayed gastric
emptying (DGE). Patients’ activation (getting out of bed and walking) began 16 hours after the
extubation. The international study group on pancreatic fistula (ISGPF), DGE,
Postpancreatectomy hemorrhage (PPH) classifications were routinely used.

Procedure

Step 1. PD with en-bloc removal was preceded by a jejunum transection with a monopolar knife.
The line of jejunal dissection began at the mesenteric border 1 cm away from the last blood
vessel towards the antimesenteric edge with a diagonal shift of 1-1,5 cm to approximate the
jejunum circumference and pancreas cut surface. The Roux-en-Y loop was passed through the
“window” in the transverse mesocolon.

The pancreas was transected with ultrasonic shears and the pancreatic remnant was mobilized for
3 cm from the retroperitoneum, splenic artery and splenic vein. A thermoplastic tube (an infant
feeding tube 4Ch/Fr (1,2 mm) “Apexmed International B.V.”, Netherlands) was inserted 5-10
cm deep into the main pancreatic duct and was fixed to the wall of the duct with a
polypropylene 5/0 suture. To the right and to the left of the duct 1-2 hemostatic U-sutures were
placed on the pancreatic cut margin (Fig.1). In 3 cases when the visualization of the major
pancreatic duct was hampered we resorted to the repeated cut of the pancreas with a scalpel.



Fig. 1 e Fig.2

Fig.1. The pancreas is transected, stented and 1-2 hemostatic U-sutures are placed to the right
and to the left of the duct on the pancreatic cut margin.

Fig. 2. Mesenteric margin 0,7-1 cm away from the jejunal cut edge is sutured to the inferior
border of the pancreas 3 cm away from the cut edge. The depth of the transpancreatic stitch is at
least 1 cm deep.

Step 2. Within the mesenteric margin 0,7-1 cm away from the jejunal cut edge a sero-muscular-
submucosal suture was placed using a PDS II or Maxon 3/0 needle. Then stitch at least 1 cm
deep were put on the inferior edge of the pancreas 3 cm away from the cut (Fig.2) and tied. The
short end of the thread was cut off. Half a centimeter away from the tied knot a needle with a
sero-muscular-submucosal suture came into the wall of the jejunum 1 cm away from its
transected margin. Then the needle straightened with two clamps traversed the pancreatic
parenchyma from back-to-front 3 cm away from the cut in a strictly vertical direction coming out
from the ventral surface. Repeated needle insertion from the ventral surface was performed
front-to-back from the same side of the major pancreatic duct 2-3 mm from the place the needle
came out. Through the resulted all-through suture loop on the ventral part of the organ (the first
pike of M-suture) a double-armed PDS 3/0 suture was pulled. After the needle came out from the
dorsal surface of the pancreas the wall of the jejunum was stitched 0,5 mm away from the
previous stitch. The needle traversed the whole thickness of the parenchyma on the other side of
the main pancreatic duct (MPD) 3 cm from the cut of the pancreas and went back through the
whole thickness of the parenchyma forming another loop on the ventral surface of the gland
(second pike of M-suture), through which a part of the above mentioned double-armed suture
was inserted (Fig.3). The wall of the jejunum was again picked up with the needle in the above
mentioned way. The suture went through the whole thickness of the pancreas parenchyma 3 cm
away from the cut, then stitched the jejunum wall and was tied, completing the all-through M-
suture forming the posterior lip of anastomosis. At the same time a double-armed “blue” U-
thread was pulled through the peaks of big “M” which will then tighten the “red” M- suture
“locking” the posterior side of anastomosis (Fig. 4).



Fig.3 sl 3 Fig.4

Fig.3. Transpancreatic (red) M-suture circumflexing the main pancreatic duct is placed with the
double-armed (blue) U-thread pulled through the peaks of big “M”.

Fig. 4. Transpancreatic (red) M-suture is tied to the jejunum and the back wall of the
anastomosis is completed. The stent is inserted in the bowel lumen. Usually it is not more than 2-
cm long for easier positioning.

The stent of the MPD (which had to go beyond the pancreatic cut surface not more than 2 cm)
inserted into the loop of the small intestine and with a double-armed U-suture the anterior wall of
the intestine was stitched 1 cm away from the cut margin. At the upper and lower aspects of
anastomosis U- sutures were placed on the intestine and pancreas margins around the knots
(coming on to the pancreas at least 1 cm deep) so that while tying them up the knot could be
positioned on the intestine (Fig. 5 a)

Fig. 5a

Fig.5. a. U- sutures are placed on the jejunal and pancreatic margins at the upper and lower
aspects of anastomosis around the knots (coming on to the pancreas 1 cm deep) so that while
tying them up the knot could be positioned on the intestine; b. The pancreatic stump is
invaginated into the jejunum.

The pancreatic stump is easily invaginated into the jejunum by slight pressure on the hemostatic
sutures knots on the upper surface of the pancreas. (Fig.5b) Tightening and locking “blue” U-
suture resulted in additional tension of M-suture, and tying up “black” U-sutures completed the
invagination. To lock the anastomosis additional (black) U-sutures were placed on the right and
on the left sides of the U-suture knot. (Fig.6a,b). The sketches of the anastomotic longitudinal
and transverse sections are presented on the Fig.7.



Fig. 6 a

Fig. 6. The view of the front aspect of the anastomosis:a. Positions of the locking (blue) U-suture
and (black) U-sutures at the upper and lower aspects of the pancreas; b. All the threads are tied
including additional U-suture on the both sides of locking (blue) suture. Anastomosis is
completed.

Fig.7. The sketch of the anastomotic longitudinal and transverse sections.

The cardiac accident and stroke accounted for mortality in two patients aged over 75
with initially compensated cardiovascular parameters. In one case, a 70-year-old male patient
died due to a hypophysis vein thrombosis, on the background of peptic ulcer bleeding
successfully treated by endoscopy. Computed tomography examinations performed
postoperatively for different reasons never revealed ischemic or other adverse changes of the
invaginated pancreatic stump (Fig.8) as well as the findings at the all three autopsies (Fig.9).

Fig.8. Computed tomography performed for suspected ileus, arterial phase. Nine days after PD
for solid-pseudopapillary carcinoma. There are no ischemic or other adverse changes of the



invaginated pancreatic stump (thing arrow) or bowel in which it is intussuscepted, even in the
place of suturing (thick arrow). Pancreatic duct is not dilated and stent at the right posirtion.

Fig.9. Autopsy of 75-year-old woman, died of stroke 45 days after PD for common bile duct
carcinoma. There are no ischemic or other adverse changes of the invaginated pancreatic stump
(thing arrow) or bowel in which it is intussuscepted (thick arrow). The main pancreatic duct is
patent.

The same patient can develop several complications. Senior patients developed a
large number of nonsurgical complications and more often cognitive dysfunction. This hampered
patients activation and often resulted in a prolonged respiratory support, hypostatic pneumonia,
the delayed gastric emptying, deep vein thrombosis and other problems. Preoperative drainage
and bile duct stenting in patients with jaundice contributed to the bacterial contamination of the
biliary tree which called for a postoperative antibiotic administration .

The protocol which is routinely used in hospital meets the national antibiotics guidelines and
includes antibiotics combinations administered in large surgical series. This accounted for 3
cases of pseudomembranous colitis and required a specific therapy.

Results

Table 1. Demographic and clinical characteristics of patients

Characteristics N
Number 100
Age, years (min-max) 65.1(21-82)
Sex, M/F 53/47
Disease

Pancreatic ductal adenocarcinoma 71
Neuroendocrine tumors 7
Mucinous cystadenocarcinoma 2
Solid pseudopapillary tumor 2
Malignancy of papilla Vater, duodenum, CBD 14
Chronic pancreatitis 4
Surgery

*Whipple procedure with pylorus removal 75
Pylorus- preserving Whipple 6
*Whipple procedure + pancreatic body resection 14
Central pancreatectomy 3
Center-preserving pancreatectomy 1
Beger procedure 1
PV-SMV Resection/ WATSA 31/5

CBD — common bile duct, PV — portal vein, SMPV — superior mesenteric vein, WATSA
("Whipple at the Splenic Artery") — Whipple procedure + resection of the superior mesenteric-
portal vein confluence with PV-SMV reconstruction and splenic vein ligation.

Table 2.  Intraoperative parameters and short-term results



Parameter

Value

Surgery duration, min
PJ time, min

Blood loss, ml
Drainage time, days
Postoperative stay, days

319 +101
18 (10-35)
294 (100-1100)
11 (7-19)
15 (7-54)

Mortality, n 3

PJ — pancreatojejunostomy

Table 3. The nature and type of postoperative complications and mortality

Complications N
Total number of patients with complications/complications 39/67
Lymphorrhea (> 2 weeks) 19
Pancreatic fistula Grade A 5
B 3
Delayed gastric emptying Grade A 4
B 3
Pneumonia 5
Delirium 5
Gl bleeding 3
Antibiotic-associated colitis 3
Deep vein thrombosis 4
Hepaticojejunal anastomosis leakage 1
Cerebrovascular stroke 1*
Pituitary apoplexy 1*
Cardiac infarction 1*
Hepatic vein thrombosis 1
Wound infection 7
Pulmonary embolism 1

*Death

Table 4. Dependence of post-operative pancreatic fistula (POPF) formation on the pancreas
texture and pancreatic duct size (after PJA using MUST technique)

POPF, n No POPF, n P-value
MPD > 3 mm 1 62
MPD< 3 mm 7 30 0.008
Hard texture* 2 70
Normal texture 13 10 0.0001**
Fragile texture 4 1

* Any pancreatic texture harder than normal, ** - when compared cases with normal an fragile
texture were united

Table 5. POPF rate (%) and Grade related to the type of pancreatojejunal anastomosis




POPF

MUST, n (%)

Modified CWA, n (%)

P-value (chi-square)

Patients 100 344

No POPF 92 (92%) 283 (82%)

Any grade (4, B, C) 18 (18%) 61 (18%) 0.05
Grade B and C 3(3%) 35 (10%) 0.0399*
Grade C 0 15 (4%)

* Statistically and clinically significant difference




