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4) Insufficient data (n=18)

Inclusion (n=186)

Non-complication Complication
(n=127) (n=59)

Figure 1. Flow chart of patients enrolled in this study
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Table 1. Difference

in Length of Stay according to the General Characteristics

(N=186)

Variable n (%) Lerﬁ%égnifsgt ay tor F D

Age <65 79 (425) 11.87+4.98 -1.153 .250
>65 107 (57.5) 12.91+46.71

Sex Male 105 (56.5) 12.67£7.15 0.543 538
Female 81 (43.5) 12.21+£4.22

Alcohol Yes 91 (48.9) 12.12+6.45 0.765 445
No 95 (51.1) 12.80+5.64

Smoking Yes 71 (38.2) 13.04+7.57 -0.923 .358
No 115 (61.8) 12.11+4.88

Nutrition Status Low risk 165 (88.7) 12.42+6.09 -0.313 755
High risk 21 (11.3) 12.86+5.78

Body mass index <23 83 (44.6) 12.54+5.00 0.265 7168
>23, <25 47 (25.3) 12.87+7.37
>25 56 (30.1) 12.02+6.31

Previous hospitalizaion  Yes 109 (58.6) 13.08+5.98 -1.658 .099
within 6 months No 77 (41.4) 11.60+6.06

Cancer history Yes 31 (16.7) 11.81+6.16 0.666 506
No 155(83.3) 12.60+6.03

Neoadjuvant Yes 39 (21.0) 12.44+5.12 0.037 971
chemotherapy No 147 (79.0) 12.48+6.28

Drain Yes 79 (42.5) 14.34+7.59 -3.461 001
No 107 (57.5) 11.08+4.11

CPE Yes 20 (10.8) 15.00+9.00 -1.379 183
No 166 (89.2) 12.16+5.55

Number of <5 94 (50.5) 11.79+4.83 -1.552 123
medication >6 92 (49.5) 13.16+7.03

CPE=Carbapenemase-Producing Enterobactericeae
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dzte]l e Adgd S 2 APda= CRP 0.6mg/dl o4 45,
Albumin 3.5g/dl ©]3}t¢l 7%, Hematocrit 36% ©]3tel 749 EA Aoz F9]3
ZFol 7k Atk & CRP7F 06mg/dl ©8kdl A9 Hit ALLF 12.005.61
) 0.6mg/dl o]l A 1435+7.334 =2 fFolgk Aolrt A ATH(t=-2.138,
p=.034). Albumin®] 3.5g/dl ©]Q] A% 11.68+4.92¥, 35g/dl ©]3FQl 725
14.39£7.90L = /9] 3F zFol7F YA L(t=-2.339, p=.022) Hematocrite] 36%°]%+<1
A9t ALLS 11.69+545%, 36% o]kl A -F 1415469142 s Ao
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Table 2. Difference in Length of Stay according to the Preoperative Characteristics
(N=186)
Variable n (%) Lerﬁ%égn(fsg ay tor F D
Diabetes Mellitus Yes 65 (34.9) 12.29+6.26 0.289 773
No 121 (65.1) 12.56+5.95
Hypertension Yes 78 (41.9) 12.82+6.38 -0.675 500
No 108 (58.1) 12.21+5.81
Heart Disease Yes 20 (10.8) 15.104£9.40 -1.375 184
No 166 (89.2) 12.15+5.46
Chronic kidney Yes 2 (1.1 12.00£2.83 0.110 913
disease No 184 (98.9) 12.4746.07
Cerebral Disease Yes 8 (4.3) 10.00+3.42 1.182 .239
No 178 (95.7) 12.58+6.12
C-reactive protein <0.6mg/dl 149 (80.1) 12.00£5.61 -2.138 034
>0.6mg/dl 37 (19.9) 14.35+7.33
White blood cell < 10/uL 159 (85.5) 12.22+5.45 -0.978 336
> 10/ul 27 (14.5) 13.93+8.78
Hemoglobin > 12g/dl 114 (61.3) 11.78+5.84 -1.965 .051
< 12g/dl 72 (38.7) 13.56+6.24
Hematocrit > 36% 127 (68.3) 11.69+5.45 -2.632 .009
< 36% 59 (31.7) 14.15+6.91
Albumin >35g/dl 132 (71.0) 11.68+4.92 -2.339 022
<3.5g/dl 54 (29.0) 14.39+7.90
Bilirubin <1.2mg/dl 158 (84.9) 12.23+5.29 -0.864 394
>1.2mg/dl 28 (15.1) 13.79+9.24
Creatine <1.4mg/d 122 (65.6) 12.43+6.70 -0.129 .898
>1.4mg/dl 64 (34.4) 12.55+4.60
CFS at admission < 3 142 (74.2) 12.11£5.63 -1.472 143
> 3 44 (25.8) 13.64+7.20
ASA score 0-1 4 (2.2) 11.00+3.56 0.157 855
2 162 (87.1) 12.46+5.60
3-4 20 (10.8) 12.85+9.38

ASA=American society of anesthesiologists physical status classification; CEFS=Clinical Frailty
Scale
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TET Y4H 5 F odF AdFo] 100ml ©lsk] 49 11.87+545¢, 100ml
ZHg A5 15577909 2 gk xfol7b AT (t=-2.452, p=.019). F& L8
AZHE 240% ol 3F 11.01+4.509, 240+ =7 13646854 & F ek Aol 7k 919l
th(t=-3.144, p=.002). 2t¥ % F=20 7 -$(Hepatectomy) 11.87+6.26%, 7|4 <]
2] A4 A < (Pancreatoduodenectomy [PD])S Al 888t 79 13744673, #A& =
A 4% (Distal pancreatectomy [DPDS 3t ¢ 10162964 = FA o2 9
gk 2ko]7F AATHE=6.495, p<.002).

TS A4 Ao A FEAL JAS F9 17.7329.76Y, dAFA S 4

- 12.01£541=2 ol Aoz} AJa(t=-2.242, p=.041), T=% 3 B3PS A%
st HI7EA] ™ Alzro]l 24A1%F o]l A9 12.10+5.86%Y, 24A1%ke] gk 4
T 14.00:6.63¢ = SAALSZ F23 Aol FATHt=-1.702, p=.090).
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Table 3. Difference in Length of

Stay according to the Intraoperative and

Postoperative Characteristics (N=186)
. Length of stay

Variable n (%) Mean+SD tor F D

Intraoperative characteristics

Blood loss (ml) <100 156 (83.9) 11.87+5.45 -2.452 .019
>100 30 (16.1) 15.57+7.90

Operation time (min) <240min 83 (44.6) 11.01+4.50 -3.144  .002
>240min 103 (55.4) 13.64+£6.85

Operation type Hepatectomy® 31 (16.7) 11.87+6.26 6.495 002"
PD" 105 (56.5) 13.74%6.73 b>c
DPp* 50 (26.9) 10.16£2.96

Operation method Open 119 (64.0) 13.19+£5.69 2.509 .084
Laparoscopy 53 (28.5) 11.02+5.55
Robot 14 (75) 11.79+9.46

Tumor type Liver Biliary 68 (36.6) 13.34+6.67 2974 054"
Pancreas 103 (55.4) 11.56+4.51
AoV 15 (8.1) 14.73+£10.31

Postoperative characteristics

ICU admission’ Yes 15 (8.1) 17.73+9.76 -2.242 041
No 171 (91.9) 12.01+£5.41

Ambulation start time (hr) <24 150 (81.5) 12.10+5.86 -1.702  .090
>24 36 (18.5) 14.00+6.63

CFS at discharge Normal 45 (24.2) 12.62+5.88 0.196 845
Frailty 141 (75.8) 12.42+6.12

AoV=Ampulla of Vater; DP=Distal Pancreatectomy;, ICU=Intensive Care Unit;

PD=Pancreaticoduodenectomy
“Welch’s value

Reasons for ICU admission(n=15) were postoperative monitoring (n=9), bleeding (n=2),
infectious sepsis (n=2), and intraoperative vassopressor use (n=2).
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W37 A = 9= 7R B (count data)el G-

e

ksl M3& 39 EA(generalized linear model) % ol 39 EA (poisson
regression analysis)¥ &°l& 3|7 &2 (negative binominal distribution) &2
A 3t= Zo] 758tk McCullagh & Nelder et al., 1989). Fols 3] AEA S
T3} FEabo] Zropop shAIwE Fo]dk J|F|EA L HdET #Ate] & FAdiAbE
(overdispersion) | Al A}-g-o] 7}53&}tH(Cameron, & Trivedi, 1986). ¥ A2 A
A4 dlolEl= Hit 1247, E4F 36542 FHAEE Ho] o] ol 37w
o2 ARNE AAsHT A Fh/dfe 19 7MAeSE Zyo] AFe AL e
1] 3}+=d] (McCullagh & Nelder et al., 1989) ¥ ®A HZF 2o HA9 Fh/dfe=
12305 wgo] Aokt

Table 1-37kAol A #Foldld 8709 =9 ¥ = wdd Big oF, =
A Alget CRP, Hematrocrit, Albumin, & &A% 5% A7 &4, T4
IR d3k A3 &84 1] 5-(p=.004)7F ALl frelst o
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Table 4. Influencing Factors on Length of Stay

Wald x?

Variable B SE D

Drain (ref. No) 0.129 0.0714 3.274 0.070
Hematocrit (ref. Normal > 36%) 0.114 0.0667 2.934 0.087
C-reactive protein (ref. Normal <0.6mg/dl) 0.090 0.0831 1.178 0.278
Albumin (ref. Normal >3.5g/dl) 0.016 0.0783 0.040 0.842
Operation name (DP) (ref. Hepatectomy) -0.003 0.1002 0.001 0.972
Operatain name (PD) (ref. Hepatectomy) 0.107 0.0845 1.599 0.206
Blood loss (ref. <100cc) 0.149 0.0827 3.228 0.072
Operation time( ref. <240min) 0.093 0.0710 1.702 0.192
ICU admission (ref. No) 0.322 0.1108 8.443 0.004

x°=26.037(p<.001) deviance/df=.123

Log-likelihood=-658.779

DP=Distal Pancreatectomy; ICU=Intensive Care Unit ; PD=Pancreaticoduodenectomy
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Table 5. Comparison for Clinical Characteristics between Complication Group

and Non-complication Group (N=186)
Total Non Complication
Variable (n=186) 7CO(II?£?2C%UOH (n=59) X?ort p
n (%)

Sex Male 105 (56.5) 73 (57.5) 32 (54.2) 0.172 678
Female 81 (43.5) 54 (42.5) 27 (45.8)

Age <65 79 (42.5) 59 (46.5) 20 (33.9) 2.600 107
>65 107 (57.5) 68 (53.5) 39 (66.1)

Alcohol Yes 91 (48.9) 67 (52.8) 24 (40.7) 2.352 125
No 95 (51.1) 60 (47.2) 35 (59.3)

Smoking Yes 71 (38.2) 47 (37.0) 24 (40.7) 0.230 .632
No 115 (61.8) 80 (63.0) 35 (59.3)

Nutrition status Low risk 165 (88.7) 117 (92.1) 48 (81.4) 4.666 .031
High risk 21 (11.3) 10 (7.9) 11 (18.6)

Body mass index <23 83 (44.6) 54 (425) 29 (49.2) 2024  .363
>23,<25 47 (25.3) 36 (28.3) 11 (18.6)
>725 56 (30.1) 37 (29.1) 95 (32.2)

Previous hospitalization Yes 109 (58.6) 69 (54.3) 40 (67.8) 3.011 .083

within 6 months No 77 (41.4) 58 (45.7) 19 (32.2)

Cancer history Yes 31 (16.7) 20 (15.7) 11 (18.6) 0.243 .622
No 155 (83.3) 107 (84.3) 48 (81.4)

Neoadjuvant Yes 39 (21.0) 30 (23.6) 9 (15.3) 1702 192

chemotherapy No 147 (79.0) 97 (76.4) 50 (84.7)

Drain Yes 79 (42.5) 53 (41.7) 26 (44.1) 0.090 764
No 107 (57.5) 74 (58.3) 33 (55.9)

CPE Yes 20 (10.8) 11 8.7) 9 (15.3) 1.825 177
No 166 (89.2) 116 (91.3) 50 (84.7)

Number of <5 94 (50.5) 70 (55.1) 24 (40.7) 3.360 .067

medication >6 92 (49.5) 57 (44.9) 35 (59.3)

CPE=Carbapenemase-Producing Enterobactericeae
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FIF WATH NTAT FEA 94 5SS MuF Ade o 2
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UH(Table 6). 71 A A2 TG, Addde AR, Adddgols F 3 2ol
7h e ddks e e dxes S STl A 307 (50.8), BIEA

NA 487 (37.8%) 2 1 Yo] JSFE LA ES Hokoy TAASE folgt
2ol= LA TH(p=.093).

FEd Al CRP Z3gke] 0.6mg/dl 233t tidzts S SAolA
189 (305%), HIEATlA 199 (15.0%)Z 593 Aol7b  AAa(x*=6.111,
p=.013), Hemoglobin®] 12g/dl IR/ w2t TS Aol A 28 (49.2%),
H g ol A 437 (33.9%) 2 2l 3k 2ol 7k A A THx?=3.972, p=.046). Hematocrit
o] 36% WIRFQl tidAE WS Aol A 261 (44.1%), HIEAY oAl 337
(26.0%) % el gk 2ol 7k AATH=6.082, p=.014).

Albumin (p=.319), Bilirubin (p=.169), Creatine (p=.371)2 =S A3} H]
Aol A ol gk ol 7k gllth e FoF Bxet &
Xk 2ol 7E AT

ASA score® T
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Table 6. Comparison for Preoperative Characteristics between Complication

Group and Non-complication Group (N=186)
Total C N(l)'nf G Complication®
Variable (n=186) omphcation (n=59) X?ort p
(n=127)
n (%)

Diabetes Mellitus Yes 65 (34.9) 48 (37.8) 17 (28.8) 1430 .232
No 121 (65.1) 79 (62.2) 42 (71.2)

Hypertension Yes 78 (41.9) 48 (37.8) 30 (50.8) 2.818 .093
No 108 (58.1) 79 (62.2) 29 (49.2)

Heart Disease Yes 20 (10.8) 11 (8.7) 9 (15.3) 1825 177
No 166 (89.2) 116 (91.3) 50 (84.7)

Chronic kidney Yes 2 (1.1 1 (0.8 1 @7 0.312 577

disease No 184 (98.9) 126 (99.2) 58 (98.3)

Cerebral Disease Yes 8 (4.3) 4 (3.1) 4 (6.8) 1290 .256
No 178 (95.7) 123 (96.9) 55 (93.2)

C-reactive protein <0.6mg/dl 149 (80.1) 108 (85.0) 41 (69.5) 6.111 .013
>0.6mg/dl 37 (19.9) 19 (15.0) 18 (30.5)

White blood cell < 10/uL 159 (85.5) 110 (86.6) 49 (83.1) 0412 521
> 10/uL 27 (14.5) 17 (13.4) 10 (16.9)

Hemoglobin > 12g/dl 114 (61.3) 34 (66.1) 30 (50.8) 3.972 .046
< 12g/dl 72 (38.7) 43 (33.9) 28 (49.2)

Hematocrit > 36% 127 (68.3) 94 (74.0) 33 (55.9) 6.082 .014
< 36% 59 (31.7) 33 (26.0) 26 (44.1)

Albumin >3.5g/dl 132 (71.0) 93 (73.2) 39 (66.1) 0993 .319
<3.5g/dl 54 (29.0) 34 (26.8) 20 (33.9)

Bilirubin <1.2mg/dl 158 (84.9) 111 (87.4) 47 (79.7) 1.888 .169
>1.2mg/dl 28 (15.1) 16(12.6) 12 (20.3)

Creatine <1l4mg/d 122 (65.6) 86 (67.7) 36 (61.0) 0801 .371
>14mg/dl 64 (34.4) 41 (32.3) 23 (39.0)

CFS at admission < 3 142 (76.3) 95 (74.8) 47 (79.7) 0526 468
> 3 44 (23.7) 32 (25.2) 12 (20.3)

ASA score 0-1 4 (2.2) 3 (24) 117 0.771 680
2 162 (87.1) 112 (88.2) 50 (84.7)
3-4 20 (10.8) 12 (9.4) 8 (13.6)

ASA=American society of anesthesiologists physical status classification; CFS=Crinical Frailty

Scale

“The classification of the types of complications was Cylous fistula (n=22), Post Operative
Pancreatic Fistula (n=11), complicated fluid collection (n=17), Bleeding (n=6), and Others(n=8).

_28_



ST AT BT e A4 S4Y FEF Y4 A9E vu
3 Axts o33 2 (Table 7). 4% AFES 100mlE 298t= 49 ¢4
T HAT A 159 (25.4%), H] HATlA 158 (11.8%) 2 BAA R Foje A}
o] & HATHx*=5518, p=.019). =% AlZro] 240% °| AoH A7} FHST @
Aol Al 429 (71.2%), 240% o]3t® 29 ¥ oA FHZFo] wAex] P
495 618(48.0%) 2 Fod 2ols HATHx=8.741, p=003). ItF= FE& Al

e AR FEFEAA THA19%), ANelAFAALS D B

rr

o

FHZToA 429(71.2%), AF FES AP ddAE FYIFAA 10
(16.9%)0]9l o EAH oz 693 thx?=7.690, p=.021). 2747, 28 sfEe &
& W (p=589), T FFR(E=39)E TAHSE Fog Aolrt fldnt. F=
T AT A TR JALS FHFT BATNA 8 (13.6%), HI Ao A]

78 (55%)E Folg Aol fIAAL(p=061) FEF A BHA7tH A™ AT
(p=153)7 HAA sloF A== o3k Apol7F gl vH(p=.789)

—
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Table 7. Comparison for Preoperative Characteristics and Postoperative
Characteristics between Complication Group and Non-complication Group

(N=186)
Total N(l)-nft- Complication
Variable (n=186) ~ OMPRCAUON T (h=59)  X’ort p
(n=127)
n (%)
Perioperative characteristics
Blood loss (ml) <100 156 (83.9) 112 (88.2) 44 (74.6) 5518 .019
>100 30 (16.1) 15 (11.8) 15 (25.4)
Operation time (min) <240 83 (44.6) 66 (52.0) 17 (28.8) 8741 .003
>240 103 (55.4) 61 (48.0) 42 (71.2)
Operation type Hepatectomy 31 (16.7) 24 (18.9) 7 (11.9) 7690 .021
PD 105 (56.5) 63 (49.6) 42 (71.2)
DP 50 (26.9) 40 (31.5) 10 (16.9)
Operation method Open 119 (64.0) 78 (61.4) 41 (69.5) 1.163 559
Laparoscopy 53 (28.5) 39 (30.7) 14 (23.7)
Robot 14 (75) 10 (7.9) 4 (6.8)
Tumor type Liver Biliary 68 (36.6) 46 (36.2) 22 (37.3) 1.880 .391
Pancreas 103 (55.4) 73 (57.5) 30 (50.9)
AoV 15 (8.1) 8 (6.3) 7 (11.9)
Postoperative characteristics
ICU admission Yes 15 (8.1) 7 (5.5) 8 (13.6) 3519 .061
No 171 (91.9) 120 (94.5) 51 (86.4)
Ambulation < 24 150 (80.6)) 106 (83.5) 44 (74.6) 2.039 .153
start time (hr) > 24 36 (19.4) 21 (16.5) 15 (25.4)
CFS at discharge Normal 45 (24.2) 30 (23.6) 15 (25.4) 0.071 789
Frailty 141 (75.8) 97 (76.4) 44 (74.6)

AoV=Ampulla of Vater; CFS=Clinical Frailty Scale; DP=Distal Pancreatectomy; ICU=Intensive
Care Unit; PD=Pancreaticoduodenectomy
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T T A AP ecls SHHUFRE ol FHT T §FE FHY
T2 ste] g 2A Y 37 EAS AT Z3H(Table 8) 4% =% 19¥
(OR=2.681, 95% CI=1.069-6.727), ==x ALl A CRP 0.6mg/dl &3 7
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Table 8. Univariate Analysis for Risk Factors of Complication

Variable OR (95% CI) D
Nutrition Status (ref. Low risk) High risk 2.681 (1.069-6.727) .036
Previous hospitalizations Yes 1.770 (0.926-3.384) .084
within 6 months (ref. No)
Number of medication category (ref. <5) >6 1.791 (0.957-3.350) .068
Hypertension (ref. Yes) No 1.703 (0.912-3.177) .095
C-reactive protein (ref. <0.6mg/dl) >0.6mg/dl 2.496 (1.193-5.221) .015
Hemoglobin (ref. >12g/dl) <12g/dl 1.888 (1.007-3.542) .048
Hematocrit (ref. >36%) <36% 2.244 (1.173-4.295) .015
CFS at admission (ref. <4) >4 0.758 (0.358-1.604) .469
CFS at discharge (ref. <4) >4 0.907 (0.444-1.854) .789
Blood loss (ref. <100ml) >100ml 2545 (1.148-5.643) .021
Operation time (ref. <240min >240min  2.673 (0.378-5.184) .065
Operation type (ref. Hepatectomy) PD 2.286 (0.904-5.782) .081
DP 0.857 (0.288-2.550) .782

CFS=Crinical  Frailty @ Scale; DP=Distal Pancreatectomy; ICU=Intensive Care Unit;
PD=Pancreaticoduodenectomy
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Table 9. Multivariate Analysis for Risk Factors of Complication

Variable OR (95% CI) J2)
Number of medication category (ref. <5) > 6 1.848 (0.946-3.611) .072
C-reactive protein (ref. <0.6mg/dl) > 0.6mg/dl  2.195 (0.987-4.882) .054
Hematocrit (ref. >36%) < 36% 2.028 (1.007-4.083) .048
Blood loss (ref. <100ml) > 100ml 2.105 (0.896-4.942) .088
Operation time category (ref. <240min) > 240min 2478 (1.230-4.989) .011
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ABSTRACT

Factors Influencing
Length of Stay and Complications

in Patients undergoing Pancreatobiliary Surgery

Kim, Jinjoo

Department of Clinical Nursing
The Graduate Scholl of
Industrial Technology

Directed by Professor

Choi, Hyeran, RN, MPH

This retrospective, single-center cohort study aimed to identify factors
influencing prolonged postoperative length of stay and complications among
patients undergoing surgery for pancreatobiliary cancer. The study included
186 patients who were diagnosed with pancreatic adenocarcinoma or biliary
tract cancer based on final histopathological examination.

The preoperative, intraoperative, and postoperative characteristics of the
patients, along with frailty, were compared using descriptive statistics. The
number of hospital days according to each characteristic was analyzed using
negative binomial regression, and the factors affecting the occurrence of
complications were analyzed using logistic regression.

Length of stay was significantly higher in patients with preoperative biliary

drainage (t=-3.461, p=.001), CRP levels of 0.6 mg/dL or higher (t=-2.138,
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p=.034), albumin levels of 3.5 g/dL or lower (t=-2.339, p=.022), hematocrit
levels less than 36% (t=-2.632, p=.009), intraoperative blood loss of 100 mL or
more (t=-2.452, p=.019), and operation time exceeding 240 minutes (13.64+6.85
days, t=-3.144, p=.002). There were significant differences in the mean
hospital stay when classified by the type of surgery (Hepatectomy,
Pancreatoduodenectomy, Distal pancreatectomy) (t=6.495, p<.002) and for
patients admitted to the ICU postoperatively (t=-2.242, p=.041). The final
negative binomial regression analysis showed that ICU admission (p=.004)
significantly influenced the length of stay.

Postoperative complications were observed in 59 patients. Characteristics of
the complication and non-complication groups revealed significant differences
in malnutrition (x*=4.666, p=.031), preoperative CRP levels (x*=6.111, p=.013),
hematocrit (x?=6.082, p=.014), intraoperative blood loss (x*=5518, p=.019),
duration of surgery (x=8.741, p=.003), and type of surgery (x°=7.690, p=.021).

Multivariate logistic regression analysis showed that hematocrit levels less
than 36% (OR=2.028, 95% CI 1.007-4.083) and operation time greater than 240
minutes (OR=2.478, 95% CI 1.230-4.989) were significant factors influencing
the occurrence of complications.

The results of the study showed that intensive care unit admission
influenced the length of stay, while hematocrit levels less than 36% and
operation duration greater than 240 minutes were factors influencing
complications. To improve postoperative recovery and quality of life for
patients undergoing pancreatobiliary cancer surgery, it i1s essential to identify

the factors influencing.

Keywords: Pancreatic Neoplasms, Biliary Tract Neoplasms, Postoperative

Period, Frailty, Length of Stay, Postoperative complications
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