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ABSTRACT

Epidemiological metrics indicate a persistently high regional prevalence of cystic
echinococcosis, demanding targeted evaluations of intraoperative parasitic eradication.
The current investigation analyzes the multidimensional dynamics of residual cavity
management following conservative hepatic echinococcectomy, utilizing a novel triple-
agent protocol. The study population comprised 132 adult patients diagnosed with
hepatic hydatid cysts, monitored over 36 months via a prospective, randomized-
controlled design. Empirical clinical data demonstrate a robust inverse correlation
between the application of the integrated germicidal solution (3 percent hydrogen
peroxide, 20 percent hypertonic saline, and 0.02 percent chlorhexidine) and
postoperative complication rates. Analytical outputs confirm that this targeted profiling
optimizes intraoperative cavity sterilization, yielding a complete protoscoleces
eradication rate of 100 percent within 5 minutes, compared to 87.8 percent in the
standard hypertonic saline cohort. The dynamics of the obtained results mandate a shift

from generalized monotherapy toward targeted chemical interventions. Patients
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subjected to the novel protocol exhibited a significantly reduced hospital stay (7.1 +/-
1.2 days versus 11.4 +/- 2.5 days) and zero parasitic recurrence. These findings bridge
persistent literature gaps by validating a comprehensive chemical interaction model,
establishing a rigorous foundation for future hepatobiliary surgical strategies.

Keywords: Hepatic echinococcectomy, residual cavity, cystic echinococcosis,
scolicidal agents, biliary fistula, surgical recurrence, hypertonic saline.

INTRODUCTION

Current epidemiological landscapes illustrate a trajectory where human cystic
echinococcosis (CE) progressively undermines public health infrastructure in endemic
zones of Central Asia. The focal point of contemporary surgical challenge lies in the
unpredictable chronicity of residual cavity complications post-echinococcectomy. A
systematic review of international literature exposes a definitive scientific gap regarding
the optimal scolicidal agent that guarantees absolute parasitic eradication without
inducing sclerosing cholangitis or exacerbating postoperative biliary fistulas.

Within the scope of the research object, this investigation targets the precise
physicochemical shifts occurring during the intraoperative sterilization of the fibrous
capsule. Traditional reliance on 20 percent hypertonic saline monotherapy frequently
results in incomplete eradication of the germinative layer. The primary objective is to
delineate the correlative strength between a novel triple-agent germicidal sequence and
the geometric reduction of postoperative complications, proposing a structurally safe
alternative for residual cavity management.

MATERIALS AND METHODS

The structural architecture of this study was established as a prospective,
randomized-controlled cohort analysis, strictly adhering to the Declaration of Helsinki.
The sample population was actively recruited and surgically treated between January
2022 and December 2025.
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Inclusion criteria mandated the presence of stage CE2 to CE4 hepatic hydatid cysts
measuring 5 to 15 centimeters. Patients with severe hepatic cirrhosis or extrahepatic
cysts were systematically excluded. The validated cohort consisted of 132 subjects,
randomized into two equivalent arms: the Main Group (n=66) receiving the novel triple-
agent protocol, and the Control Group (n=66) receiving standard 20 percent hypertonic
saline therapy.

During conservative echinococcectomy, the Main Group's residual cavity was
managed utilizing a sequential triple-agent germicidal combination: 3 percent Hydrogen
Peroxide, followed by 20 percent Hypertonic Saline, and concluding with 0.02 percent
Chlorhexidine gluconate. Total exposure time was strictly 5 minutes. The Kolmogorov-
Smirnov test evaluated data distribution normality. Subsequent comparisons utilized
Student's t-test and Chi-square analysis. Statistical thresholds were established at p <
0.05, utilizing SPSS v.26.0.

RESULTS

Baseline morphometric and demographic assessments revealed absolute statistical
homogeneity between the cohorts (mean age 44.8 +/- 10.9 years, average cyst volume
335 +/- 80 mL). The postoperative observational vector, however, revealed a severe
divergence in surgical outcomes.

Viability testing of the intracavitary scrapings confirmed the pathogenetic
dominance of the triple-agent approach. Complete (100 percent) scolicidal efficacy was
achieved in the Main Group within the designated exposure window. Conversely, the
Control Group exhibited viable protoscoleces in 12.2 percent (n=8) of cases upon
microscopic examination post-irrigation (p < 0.01).

The incidence of prolonged biliary fistulas dropped strictly to 3.0 percent (n=2) in
the Main Group, compared to 13.6 percent (n=9) in the standard care cohort (p = 0.028).
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Postoperative cavity suppuration occurred in a single patient (1.5 percent) within the
intervention arm versus 7.5 percent (n=5) of the controls.

Over a 36-month ultrasound-verified follow-up period, parasitic recurrence was
entirely absent (0 percent) in the Main Group. The Control Group registered a recurrence
rate of 4.5 percent (n=3). Consequently, the mean duration of inpatient hospitalization
dropped significantly from 11.4 +/- 2.5 days in the control arm to 7.1 +/- 1.2 days in the
intervention arm (p < 0.001).

DISCUSSION

The findings from this cohort provide an uncompromising view into the
physicochemical mechanisms driving parasitic eradication. The resulting data
fundamentally challenge the passive monotherapy protocols traditionally applied in
hepatic echinococcectomy.

This functional superiority is grounded in synergistic biochemical interactions. The
oxidative burst generated by hydrogen peroxide dissolves the mucopolysaccharide
matrix of the germinative layer, disrupting the parasite's structural integrity. This
preliminary degradation dramatically amplifies the subsequent osmotic shock induced
by the hypertonic saline, ensuring immediate protoscolex rupture. Finally, chlorhexidine
neutralizes opportunistic bacterial flora colonizing the devitalized tissue. The synergy
between these three distinct mechanisms minimizes the margin of error associated with
conventional frameworks, avoiding highly toxic agents like formalin that provoke
severe biliary endothelium necrosis.

SCIENTIFIC NOVELTY AND PRACTICAL SIGNIFICANCE

For the first time in regional hepatobiliary practice, this study mathematically
quantifies the precise clinical advantage of a synergistic oxidative, osmotic, and
antiseptic sequence for hydatid cyst sterilization. Practical application of these insights

demands the immediate integration of the described triple-agent protocol into routine
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surgical algorithms. This methodological pivot definitively eliminates the risk of
Intraoperative parasitic dissemination and optimizes postoperative recovery trajectories.

CONCLUSION

The functional recovery of the hepatic parenchyma following hydatid cyst removal
Is inextricably linked to the efficacy of intraoperative cavity sterilization. The analytical
parameters derived from this prospective cohort confirm that the proposed triple-agent
protocol acts as an absolute catalyst for parasitic eradication while remaining safe for
the biliary infrastructure. Prioritizing this combined chemical intervention will
substantially reduce postoperative biliary fistulas and neutralize recurrence risks,
redefining the standard for residual cavity management.
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