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ABSTRACT

BACKGROUND: Multivisceral procedures involving pancreaticoduodenectomy are associated with postoperative complications
that worsen the general condition of patients, hinder specialized treatment initiation, and increase treatment-related risks.
AIM: To investigate the clinical and functional characteristics of patients undergoing multivisceral surgery with pancreatico-
duodenectomy.

MATERIAL AND METHODS: The study included 251 patients who underwent multivisceral resection with pancreaticoduodenec-
tomy (group 1) for tumors of various localizations between January 2011 and April 2024 at two institutions: National Medical
Research Center of Oncology, named after N.N. Blokhin, and Republican Clinical Oncological Dispansery, named after Prof.
M.Z. Sigal. The control group comprised 832 patients who underwent standard-volume pancreaticoduodenectomy (group 2) at
the same institutions during the same period. The patients’ sex, age, ECOG performance status, ASA physical status classifica-
tion, body mass index, comorbidities, tumor-related complications, and characteristics of the pancreatic remnant, which are
major determinants of postoperative complications, were evaluated. Continuous variables are described using the median and
lower and upper quartiles (Q1-Q3). Categorical variables are presented as absolute numbers and percentages. The continuous
variables of the two groups were compared using the Mann—Whitney U test. Comparison of percentage distributions in 2x2
contingency tables was performed using Pearson’s y? test. Differences were considered significant at p <0.05.

RESULTS: Group 1 had a significantly higher proportion of patients with ECOG scores of 2 (30.3 vs. 8.7%, p <0.001) and 3 (4.4
vs. 0.7%, p <0.001), a lower prevalence of obesity (8.8 vs. 15.7%), and fewer elderly patients (38.6 vs. 54.6%). Anemia (38.2 vs.
10.2%, p <0.001), tumor-related stenosis (19.5 vs. 2.5%, p <0.001), and enteric fistula or peritumoral abscess (10.4 vs. 0.6%,
p <0.001) were significantly more common in group 1, whereas obstructive jaundice was more frequent in group 2 (47.8 vs.
69.5%, p <0.001). The pancreatic duct diameter was significantly smaller in group 1 (0.3 mm [0.2-0.4] vs. 0.4 mm [0.2-0.5],
p <0.001), whereas pancreatic parenchymal density did not significantly differ between the groups.

CONCLUSION: Patients undergoing multivisceral surgery that includes pancreaticoduodenectomy represent a clinically more
complex cohort with poorer overall functional status compared with those undergoing standard pancreaticoduodenectomy
without adjacent organ resection.
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AHHOTALUA

AxTtyanbHocTb. MynbTuBMCLEpanbHBIE OMEpaLMmM ¢ NaHKpeaToLyofeHaNbHON pe3eKLmeil YacTo CONpOBOXAAKTCS OCNOXHe-
HWAMM, 4TO 3HAUUTENBHO YXyaLWaeT 0bLee coCTosHME BOMbHBIX M 3aTPYAHSAET B LIEIOM Hayaso Nboro cneuuanu3upoBaHHo
NeYeHUs U HECET PUCKU B MPOLIECCE ero MPOBEAEHMS.

Lenb. N3yyeHne KIMHUKO-PYHKLUMOHAbHBIX 0COBEHHOCTEN BOMbHBIX, NEPEHECLUMX MYNbTUBMCLIEPANbHYH OMEpPaLMIo C NaH-
KpeaToyoAeHanbHOM pe3eKLmen.

Marepuan u MeTogapl. BrntoueHsl Bce naumenTbl (251 6oMbHOI), KOTOpble NEPEHECN MYTILTUBMCLIEPANbHYIO ONEPaLMIo C NaH-
KpeaTofyofeHanbHol peseKumeit (1-a rpynna) no noBody onyxosien pasnuyHbIX Nokanusauwii ¢ sHeaps 2011 . no anpenb
2024 1. B aBYX yupexaenuax: HMULL oHkonorum um. H.H. bnoxuHa n TAY3 «PKOZ M3 PT um. npog. M.3. Curanax. [lns rpynnbi
KOHTpons BblbpaHa Koropta 13 832 nauMeHToB, NEpPEHECLUMX B YKa3aHHbIN NEPUOL NaHKPeaToAyoLeHabHYI0 PE3EKLIMIO0 B CTaH-
[apTHOM 00bEMe (2-91 rpynna) B YKasaHHbIX KNMHMKax. OueHuBanu: non, Bo3pact, coctosHue no wkane ECOG, wKane pucka
ASA, MHEEeKc Macchl Tena, ConyTcTBYOLME 3a00/1eBaHMs, OCIOXKHEHUS OMYX0M, @ TAKXKE XapaKTEPUCTUKMN KYNbTU NOAXeEny-
[O04HOI enesbl B 3HAaUUTENbHOW CTeneHW onpefensioLme nocieonepaumoHHble ocnoxHeHus. KonuyecTBeHHble nokasatenu
ONMCBIBaM C NMOMOLLbI0 MeauaHbl (Me) u HkHero 1 BepxHero kBapTtunen (Q1-Q3). KateropuankHble AaHHbIE OMUCHIBANM C YKa-
3aHueM abCconoTHBIX 3HAYEHWIA W NPOLIEHTHBIX Aoneid. CpaBHeHWe ABYX rpynn Mo KOMYECTBEHHOMY MOKA3aTesto BbiMOHANM
¢ noMoLbio U-Kkputepus MaHHa—YutHu. CpaBHeHWe NPOLIEHTHBIX A0Nei NpyU aHanu3e YeTbIPEXNOMbHBIX TabnuL, ConpAXEH-
HOCTV NPOM3BOAMIM C NOMOLLBIO KpUTEPUS XMU-KBaapaT MupcoHa. Pa3nunumns nokasateneii cCYUTanm CTaTUCTUYECKW 3HaUMMbIMM
npv yposHe p <0,05.

Pe3ynbTathbl. [locToBepHOE pasninyme BLISBIEHO NO ClefylOLWMM NapaMeTpaM: B 1-i rpynne 60nbHble Yalle UMENM OLEHKM
no wkane ECOG 2 (30,3 npotus 8,7%, p <0,001) n ECOG 3 (4,4 npotus 0,7%, p <0,001); oxxvpeHne otMevanock pexe (8,8 npotus
15,7%); mons nuu, noxunoro Bo3pacta bbina Huxke (38,6 npotus 54,6%). B 1-i rpynne goctoBepHo yalle BCTpevanach aHeMus
(38,2 npotus 10,2%, p <0,001), onyxoneBbi cteHo3 (19,5 npotus 2,5%, p <0,001), BHYTPEHHUI KULLEYHBIN CBULLL/NapaKaHKpOo3-
HbIi abcuece (10,4 npotme 0,6%, p <0,001), Bo 2-i1 rpynne yalue Habnoaanack MexaHudecKas xentyxa (47,8 npotus 69,5%,
p <0,001). lnameTtp naHKpeaTMyecKoro NpoToKa bbin AoctoBepHo MeHble B 1-i rpynne [0,3 MM (0,2-0,4) npotus 0,4 MM
(0,2-0,5), p <0,001], B TO BpEMSA KaK MIOTHOCTb XeJe3bl 3HAYMMO He pa3nnyanack B 06eux rpynnax.

3akntoueHue. aupeHTbl, KOTOPbIM MPOBOAMIM MYNBTUBMCLIEPATIbHYIO OMEpaLyio, BKITIOYAKOLLYH MaHKpPeaTofyofeHanbHYi0
Pe3eKLMI0, NPEACTaBNSAT COBON KOHTUHIEHT KIMHUYECKU Bonee TAXENbIX 60NbHBIX N0 06LeMy QU3MYECKOMY COCTOSHUIO
M0 CpaBHEHMIO C B0/bHBIMM NOCNE NAaHKPEaTOLY0eHaNbHOM pe3eKLmMU Be3 pe3eKLMM CMEKHBIX OpraHoB.

KnioueBble cnoBa: MynbTUBUCLIEPaJibHaA onepaunid; naHkpeatoayoaeHaibHaa pe3ekums; pak FIO,U,)KEﬂy,U,O‘-IHOﬁ JKenesbl; aHec-
TE3UONIONUYECKUIA PUCK.
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BACKGROUND

Multivisceral resection (MVR) with pancreatoduodenectomy
(PD) is a complex and traumatic surgical procedure for ma-
lignant hepatobiliopancreatoduodenal neoplasms and tumors
located outside this anatomically and functionally unified sys-
tem [1-5].

The main indication for MVR with PD is the extent of the tu-
mor process that does not preclude potentially radical surgery
in cases of primary chemoresistant tumors or exhausted che-
motherapy options. Additionally, it may be indicated in cases
of complicated progression of advanced malignancy or syn-
chronous primary multiple tumors [6]. MVR with PD is of-
ten performed for tumors of the pancreas, right-sided colon,
stomach, duodenum, extrahepatic bile ducts, and gallbladder
and less commonly for tumors of the kidney and retroperito-
neal space [2-5, 7-10].

Owing to its extent and the need to resect or remove or-
gans beyond the standard scope of PD, MVR with PD carry ad-
ditional risks for the patient and is accompanied by high post-
operative complication and mortality rates, reaching 73% and
15%, respectively [11, 12].

Tumors requiring MVR with PD are often accompanied by
various complications [13]. The most common include ob-
structive jaundice; bleeding; posthemorrhagic anemia; tumor-
induced stenosis of the gastric outlet, duodenum, or colon;
internal intestinal fistulas at the site of tumor disintegration
involving the duodenum and colon; peritumoral abscess; and
purulent intoxication [13]. These complications impair the pa-
tient’s functional status, hindering or rendering impossible
the administration of full-scale antitumor pharmacotherapy.
In such cases, controlling tumor bleeding, draining a peritu-
moral abscess, or closing a fistula is unachievable without tu-
mor removal [13, 14].

In these circumstances, surgery remains the only feasible
initial stage of specialized treatment, which also aims to elim-
inate tumor-related complications [14].

In addition to tumor-related complications, decreased
functional status may result from comorbidities, which in-
creases postoperative complication and mortality risks [15].

This study aimed to identify and investigate the clinical
and functional characteristics of patients who underwent mul-
tivisceral surgery with PD.

MATERIAL AND METHODS

This retrospective, two-center, controlled cohort study includ-
ed patients who underwent MVR with PD (group 1) for tumors
of various localizations between January 2011 and April 2024
at the N.N. Blokhin National Medical Research Center of On-
cology (Ministry of Health of the Russian Federation) and Re-
publican Clinical Oncological Dispensary named after Prof.
M.Z.Sigal (Ministry of Health of the Republic of Tatarstan).
The control group (group 2) comprised patients who had stan-
dard PD for malignant neoplasms (MNs) of the periampullary

KasaHckui MeamumnHekini xypHan, 2025. Tom 106, N° 3

region without resection of adjacent organs during the same
period at the same institutions.

Indications for MVR with PD included local tumor inva-
sion of adjacent organs and tissues requiring en bloc resec-
tion of the tumor conglomerate, metastatic liver nodules, and
synchronous primary tumors (i.e., coexisting malignancies
of the periampullary region and other organs). Table 1 pres-
ents the tumor localizations for which the surgeries were per-
formed.

In both groups, the most common tumor localization was
MN of the pancreatic head (50.9% in group 1 and 66.5%
in group 2) (Table 1). In group 1, tumors located outside the pe-
riampullary region accounted for 28.3% (71/251).

Among the 251 patients in the study group, MVR with PD
was performed for primary multiple synchronous tumors
in 18 patients (7.2%). In these cases, a tumor of the periam-
pullary region was combined with an MN of the colon in six
cases and with an MN of the stomach in three cases.

In group 1, the tumor stages according to the TNM clas-
sification (8th edition) were distributed as follows: stage 1,
18 cases (7.2%); stage 2, 84 cases (33.5%); stage 3, 80 cas-
es (31.9%); and stage 4, 69 cases (27.5%). The proportion
of stage 4 tumors is relatively high because in some patients,
the indication for MVR with PD was the presence of metastat-
ic tumors (e.g., pancreatic neuroendocrine tumors, secondary
pancreatic tumors, and oligometastatic pancreatic cancer).

The evaluated parameters were sex, age (classified ac-
cording to the World Health Organization [WHQ]), performance
status (assessed using the Eastern Cooperative Oncology
Group [ECOG] scale), surgical risk (evaluated using the Ame-
rican Society of Anesthesiologists [ASA] classification), body

Table 1. Characteristics of patient groups by tumor localization

Group 1 Group 2
Tumor localization MVR with PD PD
n % n %
MN of the pancreatic head 128 50.9 553 66.5
MN of the colon 36 14.3 — —
MN of the Vater ampulla 26 10.4 157 18.9
MN of the stomach 24 9.6 — —
MN of DU 17 6.8 36 4,3
::il[,i ztl::f:e distal common 9 36 84 101
MN of the gallbladder 5 2 — —
MN of the kidney 3 1.2 — —
MN of the bile ducts
(excluding the common 2 0.8 2 0.2
bile duct)
MN of the retroperitoneal ! 04 . .
space
Total 251 100 832 100

Note: MN, malignant neoplasm; DU, duodenum; MVR, multivisceral resec-
tion; PD, pancreatoduodenectomy.
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mass index (BMI), comorbidities, tumor-related complica-
tions, and pancreatic remnant characteristics that influence
postoperative complication risk. The diameter of the pancre-
atic duct and firmness of the pancreatic remnant were intra-
operatively assessed by the surgeon via visual inspection and
palpation, respectively.

Statistical analysis was performed using StatTech soft-
ware, version 4.4.1 (StatTech LLC, Russia). Quantitative vari-
ables were described using the median and interquartile
range (Q1-Q3). Categorical variables were presented as ab-
solute numbers and percentages. The two groups for quan-
titative variables were compared using the Mann—Whitney
U test. The Pearson chi-squared test was utilized to compare
proportions in 2 x 2 contingency tables when the expected cell
frequency exceeded 10. p < 0.05 indicated significant diffe-
rences.

RESULTS

The study included 1083 patients. Group 1 comprised 251 pa-
tients who underwent MVR with PD for MNs of various lo-
calizations. Group 2 included 832 patients who underwent
standard PD without resection of adjacent organs for MNs
of the periampullary region (Table 1).

Table 2 summarizes the clinical and demographic char-
acteristics of the patients in the comparative group analysis.

The median number of neoadjuvant chemotherapy cours-
es was significantly higher in group 1 [6 (5-8) vs 5 (4-6),
p =0.038], whereas the median number of adjuvant chemo-
therapy courses did not significantly differ between the two
groups [4 (3—-6) vs 5 (4-6), p = 0.253].

The immediate outcomes for both groups was com-
pared. No significant differences were found in the incidence
of postoperative complications of Clavien-Dindo grade 3
or higher [97 (38.6%) vs 307 (36.9%), p = 0.194] and mor-
tality rates [18 (7.2%) vs 49 (5.9%), p = 0.460]. In 9 (50%)
of the 18 deceased patients, death occurred following sur-
gery due to a type C postoperative pancreatic fistula: three pa-
tients died from sepsis, two from peritonitis, one from erosive
bleeding, one from renal failure, one from acute myocardial
infarction, and one from pulmonary artery thromboembolism.
In the remaining 9 (50%) deceased patients, type C fistula was
not observed. The causes of death in these patients includ-
ed four cases of acute myocardial infarction and one case
each of disseminated intravascular coagulation with bleed-
ing, mesenteric thrombosis, pneumonia with sepsis, multi-
ple-organ failure, and gastric perforation with peritonitis.

The median duration of surgery in Groups 1 and 2 was
295 (240-372) min and 300 (240-352.5) min, respectively
(p = 0.42); intraoperative blood loss was 600 (250-1500) mL
and 500 (250-1,000) mL, respectively (p = 0.078); and the me-
dian postoperative hospital stay was 19 (14-26) and 19 (15—
27) days, respectively (p = 0.49).

The assessment of immediate outcomes following MVR
with PD should consider multiple factors, including vascular

Kazan Medical Journal 2025, Vol. 106, No. 3

resection and the number of resected or removed organs
in addition to PD, extent of surgery on adjacent organs, pres-
ence and nature of tumor-related complications, and pa-
tient's functional status. These aspects will be analyzed in fu-
ture studies.

DISCUSSION

PD is performed for MNs of the periampullary region and
tumors of other organs located in close anatomic and top-
ographic proximity to the pancreatoduodenal system. PD is
a combined multivisceral procedure when performed for tu-
mor pathology of non-periampullary organs—that is, along
with pancreatoduodenal complex removal and tumor-affected
organ resection or removal [3, 4]. This significantly increas-
es the extent of surgery and intraoperative and postoperative
risks [16, 17]. In the present study, MVR with PD was per-
formed for MNs of non-periampullary origin in 28.3% of cases.

Currently, treatment strategies for patients with MNs are
influenced by nosological indicators and the assessment
of physical status using the ECOG performance scale. Along
with tumor-related complications, it determines the fea-
sibility of neoadjuvant chemotherapy [18, 19]. The present
study shows that patients who underwent MVR with PD were
in poorer physical condition, as reflected by higher ECOG
scores, compared with those in group 2.

The impaired physical condition in group 1 was associated
with the complicated course of the tumor process.

Comparative analysis revealed that the overall incidence
of tumor-related complications did not significantly differ
between the two groups [192/251 (76.5%) vs 607/832 (73%),
p = 0.264]. However, the structure of complications markedly
differed. Patients in group 1 more frequently experienced tu-
mor-related bleeding of varying severity with posthemorrha-
gic anemia; tumor-induced stenosis of the stomach, duode-
num, or colon; and internal intestinal fistula caused by tumor
breakdown involving the colon and duodenum, often compli-
cated by paracancerous abscess formation. These complica-
tions contributed to the deterioration of the patients’ overall
condition and higher ECOG performance status scores.

Notably, the abovementioned complications are consid-
ered indications for urgent hospital admission and their relief
[20]. Moreover, despite advances in minimally invasive sur-
gery, these complications can be managed only by eliminating
all tumor manifestations. Unlike obstructive jaundice, such
tumor-related complications prevent the possibility of che-
motherapy [21, 22].

Ahigher incidence of bleeding, tumor-induced stenosis, and
intestinal fistula with peritumoral abscess may be associated
with tumor localization. Table 1 reveals that 23.9% of patients
in group 1 had malignant neoplasms of the stomach and co-
lon, for which such complications are more characteristic [20].

Furthermore, the more advanced stage of disease in
the MVR group may have affected the patients’ overall func-
tional status.

DO0I: https://doi.org/10.17816/KMJ636265
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Table 2. Clinical and demographic characteristics of patients in both groups
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Parameters

Comparison groups

Group 1 (n = 251)

Group 2 (n=832)

Sex, abs (%):

Male

Female

Age group, abs (%):
<69 years

>70 years

WHO age category, abs (%):
Young
Middle-aged
Elderly

Senile

Obesity, abs (%):
(BMI >30)

ECOG, abs (%):

0

1

2

3

ASA, abs (%):
1
2
3

Controlled DM, abs (%)
Insulin-dependent DM, abs (%)

CAD, abs (%)

CAD with SA, abs (%)

CAD with prior M, abs (%)

CAD with cardiac arrhythmias, abs (%)
CVD, abs (%)

HTN, abs (%)

Tumor-related complications, abs (%)
Hemorrhage/anemia, abs (%)
Tumor-related stenosis, abs (%)
Intestinal fistula/abscess/intoxication, abs (%)
Obstructive jaundice, abs (%)

Management of jaundice:

Percutaneous transhepatic biliary drainage
Biliodigestive anastomosis

Biliary stenting

Cholecystostomy

Nasobiliary drainage

Pancreatic duct diameter (cm),
Me (Q1-Q3)

Pancreatic texture, abs (%)
Soft

Firm

NACT, abs (%)

ACT, abs (%)

125 (49.8)
126 (50.2)

202 (80.5)
49 (19.5)

35(13.9)
95(37.8)
97 (38.6)
24.(9.6)

22 (8.8)

22 (8.8)
142 (56.6)
76 (30.3)
11 (4.64)

93.6)
201 (80.1)
41(16.3)

28(1.2)
1365,2)
79 (31.5)
51(20.3)
6(2.4)
23(9.2)
8(3,2)
123 (49.0)
192 (76.5)
96 (38.2)
49 (19.5)
26 (10.4)
120 (47.8)

51 (42.5)
32(26.7)
24(20.0)
10(8.3)
3(2.5)

0.3(0.2-0.4)

134 (53.4)
117 (46.6)

24 (9.6)
120 (47.8)

376 (45.2)
456 (54.8)

677 (81.4)
155 (18.6)

63 (7.6)
266 (32.0)
454 (54.6)
49(5.9)

131 (15.7)

88 (13.2)
518 (71.4)
58 (8.7)
5(0.7)

15(2.2)
550 (82.2)
104 (15.5)

93 (14.1)
42 (6.4)
183 (27.7)
122 (18.5)
33(5.0)
47 (1.1)
22 (3.3)
368 (55.8)
607 (73.0)
85(10.2)
21(2.5)
5(0.6)
578 (69.5)

256 (44.3)
53(9.2)
152 (26.3)
115 (19.9)
2(0.3)

0,4 (0.2-0.5)

399 (48.0)
433 (52.0)

200 (24)
482 (57.9)

0.199

0.751

Pelderty)
<0.001

0.005

P(ecosz) < 0.001
P(ecoes) < 0.001

0.488

0.247
0.506
0.259
0.522
0.083
0.301
0.915
0.068
0.264
<0.001
<0.001
<0.001
<0.001

14 (biliodigestive anastomosis)

<0.001

p (cholecystostomy) <0.001

<0.001
0.132

<0.001
0.005

Note: DM, diabetes mellitus; CAD, coronary artery disease; SA, stable angina; MI, myocardial infarction; CVD, cerebrovascular disease; HTN, hypertension;

NACT, neoadjuvant chemotherapy; ACT, adjuvant chemotherapy; BMI, body mass index; WHO, the World Health Organization.
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The ASA Physical Status Classification System is wide-
ly accepted for predicting surgical outcomes, including post-
operative complications. A higher ASA class is associated
with an increased risk of complications [23]. In the current
study, ASA class 3 was observed in 16.3% and 15.5% of pa-
tients in Groups 1 and 2, respectively, and no differences were
found (p = 0.488).

The diameter of the main pancreatic duct and texture
(firmness) of the pancreatic stump parenchyma are inde-
pendent negative prognostic factors of postoperative pancre-
atic fistula [24]. Our study showed that patients in group 1
had a significantly smaller pancreatic duct diameter, where-
as gland texture did not significantly differ. The median diam-
eter of the pancreatic duct was 0.3 cm in group 1 and 0.4 cm
in group 2. It has been found that the risk of pancreatic fistula
is high when the duct diameter is <0.3 cm [25].

CONCLUSION

The clinical and functional characteristics of patients who un-
derwent multivisceral surgery with PD indicate that these pa-
tients have significantly poorer general physical status, as-
sessed using the ECOG scale, than those who underwent PD
without resection of adjacent organs. This markedly compli-
cates the administration of perioperative antitumor pharma-
cotherapy, making surgical intervention the only feasible ini-
tial specialized cancer treatment.
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