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[Abstract] Objective To analyze the impact of high or low levels of anatomical risk of hepatic alveolar
echinococcosis (HAE) on complications after radical resection. Methods The baseline, surgical, and complication data
were retrospectively collected from hepatic alveolar echinococcosis patients who underwent radical resection at the Ganzi
Branch Hospital, West China Hospital, Sichuan University from 2015 to 2022. The patients were divided into anatomical
low-risk (ALR) and anatomical high-risk (AHR) groups based on the PNM staging system designed by the World Health
Organization (WHO-PNM). Complications were analyzed according to the Clavien-Dindo classification. Univariate and
multivariate logistic regression analyses were performed to assess the effect of high and low risks of lesion anatomy on
complications. Results Radical surgery was performed in 216 HAE patients and 102 of whom were in the AHR group.
The median operative time was 230 (175, 300) min, the median intraoperative blood loss was 600 mL, and 129 (59.7%)
patients developed complications. The complication rate was 73.5% (75/102) in the AHR group and 47.4% (54/114) in the
ALR group, demonstrating statistically significant difference (P<0.05). The incidence of serious complications was 36.3%
(37/102) in the AHR group and 13.2% (15/114) in the ALR group, demonstrating statistically significant difference
(P<0.05). There was significant difference in the proportions of patients having postoperative complications of bile leak,
anemia, fever, pleural effusion and ascites between the AHR group and the ALR group (P<0.05). Multivariate logistic
regression analysis suggested that AHR was the only independent risk factor for complications, including bile leak,
anemia, fever, and pleural effusion, and severe complications. Conclusion The anatomical risk of hepatic alveolar
echinococcosis is independently associated with the development of multiple postoperative complications, and physicians
should choose surgical procedures cautiously according to the actual situation when dealing with patients defined as AHR
according to WHO-PNM.
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Table 1 Basic clinical data of the patient and surgical information

Variable Total (n=216) ALR group (n=114) AHR group (n=102) P
Agelyr, X+s 38.38+10.43 38.86+10.24 37.83£10.68 0.473
Sex/case (%) 0.604
Male 85 (39.4) 43 (37.7) 42 (41.2)
Female 131 (60.6) 71 (62.3) 60 (58.8)
BMI/(kg/m’), median (P, P;,) 22.43 (20.76, 24.22) 23.05 (20.56, 24.48) 22.72 (21.01, 23.98) 0.877
HAE lesionnumberc/case (%) 0.662
Single 141 (65.3) 75 (65.8) 66 (64.7)
Multiple 75 (34.7) 39 (34.2) 36 (35.3)
Maximum lesion diameter/cm, median (P,;, P;;) 7.4 (5,7.4) 7.4 (5.4,10.2) 7.6 (4.7,10.47) 0.559
Lesion site/case (%) 0.000
Unilateral 125 (57.9) 88 (77.2) 37 (36.3)
Bilateral 91 (42.1) 26 (22.8) 65 (63.7)
Laboratory test
ALT/(U/L), median (P, P,;) 22 (16, 37) 22 (15, 35) 23 (16.5,46.5) 0.201
AST/(U/L), median (P,;, P;) 21(17,29) 20 (17, 25) 22 (18, 34.5) 0.013
Total bilirubin/(umol/L), median (P, P,;) 7.5(5.2,10.3) 7.85 (5.3, 10.85) 6.9(5.2,9.5) 0.190
Prealbumin/(mg/L), ¥+ s 179.78+53.39 194.8+54.52 162.83+46.83 0.000
Albumin/(g/L), X+ s 38.44+3.65 39.51+3.03 37.23+3.91 0.000
INR (median [P,;, P;s]) 1.07 (1.02, 1.13) 1.08 (1.03, .13) 1.05(1.02, 1.11) 0.105
PT/s, median (P, P,;) 12.8 (12.2,13.5) 12.9 (12.2,13.6) 12.6 (12.2,13.4) 0.188
Child-Pugh/case (%) 1.000
A 213 (98.6) 112 (98.2) 101 (99.0)
B 3(1.4) 2(1.8) 1(0.9)
HBYV infection/case (%) 0.361
Positive 37(17.1) 17 (14.9) 20 (19.6)
Negative 179 (82.9) 97 (85.1) 82 (80.4)
Cirrhosis back ground/case (%) 0.904
Yes 11 (5.1) 6(5.3) 5(4.9)
No 205 (94.9) 108 (94.7) 97 (95.1)
Procedure/case (%)
Laparoscopic 8(3.7) 8(7.0) 0 (0.00) 0.007
Open 208 (96.3) 106 (92.9) 102 (100)
Hepatectomy/case (%) 0.000
Major 113 (52.3) 35 (30.7) 37 (76.5)
Minor 103 (47.7) 79 (69.3) 24 (23.5)
Operation time/min, median (P, P,;) 230 (175, 300) 226 (176, 284) 238 (175, 315) 0.528
Operation blood loss/mL, median (P,;, P;;) 600 (300, 1000) 800 (300, 1075) 550 (300, 1000) 0.243
Operation blood transfusion/mL, median (P,;, P;;) 250 (0, 600) 225 (0, 625) 300 (0, 600) 0.941
Operation fluid transfusionml (median [P,;, P,;]) 3758 (200, 11450) 3500 (2500, 4500) 3300 (2400, 4300) 0.415
Hospital stay/d, median (P,s, P,;) 15 (13, 19) 14 (12, 18) 17 (14, 17) 0.001
ICU stay/d, median (P, P;) 0.99 (0, 6) 0.18 (0, 3) 0.67 (1, 1) 0.003
Postoperative death/case (%) 1 (0.46) 0(0) 1(0.98) 0.472

BMI: Body mass index; HAE: Hepatic alveolar echinococcosis; ALT: ALanine amino transferase; AST: Aspartate transaminase; INR: International

normalized ratio; PT: Prothrombin time; HBV: Hepatitis B virus; ICU: Intensive care unit.
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Table 2 Analysis of postoperative complications

Variable Total (n=216) ALR group (n=114) AHR group (n=102) )(Z/Z P
Patients with POC/case (%) 129 (59.7) 54 (47.4) 75 (73.5) 15.32 0.000
Postoperative fever/case (%) 26 (12.0) 5(4.4) 21 (20.6) 13.35 0.000
PHLF/case (%) 11 (5.1) 3(2.6) 8(7.8) 3.03 0.082
Incision infection/case (%) 22 (10.2) 11 (9.6) 11 (10.8) 0.08 0.783
PHHS/case (%)* 7(3.2) 1(0.9) 6(5.9) 0.054
Bile leakage/case (%) 18 (8.3) 4(3.5) 14 (13.7) 7.36 0.007
Biliary stenosis/case (%)* 1(0.5) 0(0.0) 1(1.0) 0.472
Pulmonary infection and atelectasis/case (%) 24 (11.1) 9(7.9) 15 (14.7) 2.53 0.112
Subphrenic infection/case (%)* 2(0.9) 0(0.0) 2(2.0) 0.220
Subphrenic encapsulated effusion/case (%) 11 (5.1) 5(4.4) 6(5.9) 0.25 0.617
Postoperative anemia/case (%) 33 (15.3) 8(7.0) 25 (24.5) 12.73 0.000
Postoperative bleeding/case (%)* 7(3.2) 1(0.9) 6(5.9) 0.054
Pleural effusion/case (%) 54 (25.0) 20 (17.5) 34 (33.3) 7.16 0.007
Ascites/case (%) 24 (18.6) 5(9.3) 19 (25.3) 5.36 0.021
UTT/case (%)* 4(3.1) 2(3.7) 2(2.7) 1.000
Intestinal obstruction/case (%)* 5(3.9) 3(5.6) 2(12.7) 0.649
Else/case (%) 13 (10.1) 4(7.4) 9 (12.0) 0.731 0.393
Average number of complications (median[P,, P,]) 1(0,2) 0(0,1) 1(0,3) -5.26 0.000
Number of complications/case (%) 27.9 0.000

None 87 (40.3) 60 (52.6) 27 (26.5)

Single 62 (28.7) 36 (31.6) 26 (25.5)

Multiple 67 (31.0) 18 (15.8) 49 (48.3)
Severity of complications/case (%) 15.74 0.000

Mild 164 (75.9) 99 (86.8) 65 (63.7)

Severe 52 (24.1) 15 (13.2) 37 (36.3)
Clavien-Dindo/case (%) 24.95 0.000

0 87 (40.3) 69 (52.6) 27 (26.5)

1 48 (22.2) 28 (24.6) 20 (19.6)

Il 29 (13.4) 11 (5.1) 18 (17.6)

Ma 33 (15.3) 10 (8.8) 23 (22.5)

b 1(0.5) 0(0.0) 1(0.9)

Va 17 (7.9) 5(4.4) 12 (11.8)

\Y 1(0.5) 0(0.0) 1(0.9)

POC: Post-operative complications; PHLF: Post hepatectomy liver failure; PHHS: Post hepatectomy hypercoagulable state; UTI: Urinary tract infections.

* Fisher exact probability.



774

PR AE2A A (B 2R

5 53%

%3 HAERFIHRELAEER. L EKlogistic EIR5 47

Table 3 Univariate and multivariate logistic regression analysis of postoperative complications of HAE

Univariate analysis

Multivariate analysis

Complication Variable
OR 95% CI P OR 95% CI P

Bile leakage (n=18) AHRvs. ALR 4.375 1.391-13.762 0.012 3.736 1.135-12.298 0.030

Albumin (<35 g/L vs. =35 g/L) 3.018 1.047-8.697 0.041 1.938 0.639-5.878 0.243
Post operative fever (n=26) AHRvs. ALR 4.070 1.233-13.499 0.021 4.070 1.233-13.499 0.021
Post operative anemia (n=33) AHR vs. ALR 5.097 1.767-14.707 0.003 5.097 1.767-14.707 0.003
Ascites (n=24) AHR vs. ALR 2.905 0.788-10.713 0.109 2.905 0.788-10.713 0.109
Pleural effusion (n=54) AHRvs. ALR 3.100 1.416-6.823 0.005 3.100 1.416-6.823 0.005
Severe complications (n=52) AHRvs. ALR 3.757 1.910-7.390 0.000 3.142 1.493-6.612 0.030

Bilateral vs. Unilateral 2.074 1.103-3.902 0.024 1.277 0.626-2.604 0.501

AST (>40 U/L vs. <40 U/L) 3.062 1.359-6.902 0.007 1.004 0.998-1.010 0.151

OR: Odds ratio; CI: Confidence interval.
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