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Abstract: Background and Objectives: Cystic echinococcosis (CE) remains a significant
health concern in endemic areas, including Romania, where hepatic hydatid cysts frequently
require surgical treatment. Surgery represents the cornerstone of therapy, particularly in
large, complicated, or symptomatic cysts, where medical or minimally invasive options
may be insufficient. This study aims to investigate the clinical characteristics, risk factors,
and postoperative evolution of patients undergoing surgical intervention for hepatic CE in
a tertiary care center over a five-year period. Materials and Methods: This retrospective
study examined data from 62 patients who underwent surgical procedures for hepatic CE
during a 5-year period. The analysis focused on demographic parameters, cyst morphology,
surgical techniques employed, and postoperative complications, with particular attention
to the frequency, management, and outcomes of biliary fistulas. Results: The study cohort
had an average age of 44.1 years, with a slight predominance of female patients (51.6%).
The majority of cysts (62.9%) were located in the right hepatic lobe, with an average di-
ameter of 10.9 cm. Postoperative complications were recorded in 25.8% of cases, with
biliary fistulas being the most frequent (12.9%). Patients who developed biliary fistulas
presented significantly larger cysts (152.13 ± 105.68 mm vs. 102.20 ± 37.86 mm, p = 0.012)
and required an extended length of hospitalization, particularly in high-output cases (29 vs.
9.3 days, p = 0.045). Hospital stays and treatment expenses were notably higher among
patients with biliary fistulas. Conclusions: Biliary fistulas were observed exclusively
in patients who underwent partial cystectomy. This finding highlights the need for in-
creased caution when performing partial cystectomy, especially in cases involving large
or recurrent cysts, where the risk of postoperative biliary fistulas is higher. Tailoring the
surgical technique based on cyst characteristics and incorporating intraoperative strategies
to manage or prevent biliary leakage may help reduce morbidity. Early identification
and multidisciplinary management of high-risk cases are key to improving outcomes in
hepatic CE.

Keywords: surgical outcomes; biliary fistula; postoperative complications; cystic
echinococcosis; hepatic hydatid cyst

1. Introduction
Cystic echinococcosis (CE), also known as hydatid disease, is a zoonotic infection

of major global public health significance caused by the larval stage of the Echinococcus
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granulosus parasite [1]. This parasitic disease remains endemic in numerous regions
worldwide, including Eastern Europe, Central Asia, North Africa, and Latin America,
exerting a substantial burden on healthcare systems and local economies [2]. Human
infection tends to peak during the fourth and fifth decades of life. It occurs through the
ingestion of eggs excreted by definitive hosts (dogs and other canids), which, once ingested,
lead to the development of hydatid cysts predominantly in the liver and lungs. However,
other organs may also be affected [3]. Romania’s rural population constitutes about 45%
of its total populace, with a significant proportion involved in agricultural activities on
a daily basis [4]. Notably, Romania has been identified by the World Health Organization
as an endemic region for specific health issues [2]. This designation is substantiated by
elevated incidence rates observed across several counties between 1991 and 2008, which
varied between approximately three to nine cases per hundred thousand residents [5].

Upon the ingestion of Echinococcus granulosus eggs in the human host environ-
ment, these release oncospheres are capable of penetrating through the intestinal wall
and disseminating hematogenous material throughout the body. This process leads to
the formation of hydatid cysts predominantly within hepatic tissues (60–70% of cases),
followed by pulmonary involvement (20–25%). Less common sites include splenic renal
cerebral or osseous regions where such cysts may also develop, albeit more rarely [6,7].
The evolution of these cysts is characterized by slow growth and an asymptomatic initial
phase during which they do not typically cause noticeable symptoms until they have
expanded sufficiently to compress adjacent structures [8,9]. Clinical manifestations are
generally nonspecific but may include symptoms such as abdominal pain, hepatomegaly,
and obstructive jaundice—particularly when the cysts are located in the liver—or dyspnea
if the cysts are situated within pulmonary tissues [10–12]. In the absence of appropriate
treatment, cystic echinococcosis can progress towards severe complications, including
rupture with subsequent peritoneal dissemination secondary infections and biliary fistulas,
among other serious health issues that may arise from untreated disease progression [13].

The management of cystic echinococcosis is contingent upon the size, location, and
characteristics of the lesions, following current international recommendations, particularly
those provided by the WHO Informal Working Group on Echinococcosis (WHO-IWGE) [14].
Initial assessment includes imaging techniques—such as ultrasound and CT—to establish
the type and stage of the hepatic cystic echinococcosis, which are crucial in determining
the appropriate therapeutic pathway. Surgical treatment remains the therapeutic stan-
dard for voluminous, complicated, or symptomatic lesions; however, it is associated with
postoperative risks, including biliary fistulas and recurrences [8,15]. Over the past two
decades, minimally invasive techniques have emerged as effective alternatives in selected
cases. Minimally invasive techniques include percutaneous imaging-guided drainage
(PAIR—puncture, aspiration, injection, re-aspiration), which has significantly reduced post-
operative morbidity [13,16]. The injection phase involves introducing a scolicidal solution
into the cyst. In most cases, agents such as hypertonic saline (15–20%) or absolute ethanol
are used, both being effective in neutralizing viable parasitic elements and minimizing the
risk of recurrence or dissemination. This method is indicated for small to medium-sized
cysts without communication with the biliary tree. PAIR represents an efficient procedure
allowing strict control over cyst content and preventing parasitic dissemination during
medical interventions [16]. Albendazole therapy is recommended both before and after
surgical interventions or PAIR procedures. It should be administered at least one month
prior to open surgery and for two months following the procedure. Albendazole plays
a crucial role in preventing parasitic recurrences by inactivating protoscolexes within
hydatid cysts [7,17].
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Despite advancements in surgical techniques and the integration of chemotherapy, re-
currence remains a significant concern in the treatment of hydatid disease. Recurrence rates
for CE vary widely, ranging from 0% to 22%, and can occur at intervals spanning from three
months to twenty years following initial surgery. Recurrences are often linked to severe
complications such as intrabiliary rupture, anaphylactic reactions, and pyogenic infec-
tions [18]. These complications underscore the need for vigilant postoperative monitoring
and comprehensive management strategies.

This study aims to analyze the clinical presentation of human cystic echinococcosis
and the postoperative outcomes in patients hospitalized in the surgical department of
a tertiary care center in Romania over a five-year period. In order to avoid the confounding
effects introduced by major systemic disruptions, the study focused exclusively on the
pre-pandemic period. The COVID-19 pandemic, which officially reached Romania on
February 26, 2020, has been associated with significant shifts in healthcare accessibility
and a documented decline in surgical interventions across the country [19–25]. Cystic
echinococcosis was no exception, with pandemic-related disruptions affecting both diag-
nosis and treatment, as reported in both global and Romanian contexts [26,27]. Therefore,
limiting the analysis to the pre-pandemic interval allows for a more accurate reflection of
standard clinical patterns. A separate investigation is planned to assess the pandemic’s
impact on the epidemiology and management of hydatid disease.

2. Materials and Methods
The objective of this retrospective study was to conduct an in-depth analysis of pa-

tients subjected to surgical interventions for hydatid disease at the Third Surgical Clinic
of Bucharest’s Emergency Clinical Hospital during a five-year interval spanning from
1 January 2015 through 31 December 2019.

2.1. Inclusion Criteria

The study relied on clearly defined inclusion criteria to ensure a consistent and clin-
ically meaningful patient cohort. Only patients with a confirmed diagnosis of hydatid
disease who underwent surgical treatment at our clinic during the established study period
were included. A key requirement was that all patients included had received Albendazole
therapy for at least four weeks prior to surgery, which was in line with recommendations
from existing literature [7,17]. This protocol was routinely followed in our clinical practice,
and no surgical interventions were performed without prior antiparasitic treatment.

2.2. Analysis of Clinical Variables and Surgical Data

Following the fulfillment of the inclusion criteria for this study, the cohort analysis
encompassed a range of variables, including patient demographics such as age, gender
and geographical origin, along with clinical presentations at admission, which included
symptoms like abdominal or thoracic pain dyspnea palpable abdominal masses fever
and jaundice. Surgical interventions were classified into two categories: total cystectomy
versus partial cystectomy, with procedures being performed via both laparoscopic and
open techniques. Furthermore, an assessment was made regarding recurrence rates among
these patients.

Regarding the characteristics of hydatid cysts, their localization and size were an-
alyzed, along with the presence of calcifications. Additionally, the cysts were classified
according to the World Health Organization—Informal Working Group on Echinococcosis
(WHO-IWGE) classification system [14]. Each patient was assigned a cyst stage (CE1–
CE5) based on the imaging data available at the time of admission, primarily derived
from abdominal ultrasound. These evaluations were performed during routine diagnostic
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workups by radiologists with experience in hepatobiliary imaging. Although our team did
not include a dedicated sonographer as a named investigator, the staging was conducted
retrospectively using detailed ultrasound reports documented in the medical records. The
descriptions provided were sufficiently clear to allow accurate categorization in accordance
with WHO guidelines.

Postoperative complications were systematically evaluated utilizing the Clavien–
Dindo classification system to standardize reporting and comparison across different
surgical contexts. The Clavien–Dindo classification is a grading system for postopera-
tive complications. It ranges from Grade I (minor deviations from normal recovery) to
Grade V (patient death). In parallel, the severity of bile leakage was assessed accord-
ing to the standardized criteria established by the International Study Group of Liver
Surgery (ISGLS), which classifies bile leaks into grades A, B, or C based on both clinical
manifestations and diagnostic parameters [28]. Biliary fistulas were identified in patients
exhibiting daily bile drainage exceeding 30 mL through their surgical drains that persisted
beyond a duration of 48 h. These fistulas were further stratified based on output volume
as either low (<300 mL/day) or high (>300 mL/day). Furthermore, an assessment of
whether endoscopic interventions such as papillosphincterotomy via Endoscopic Retro-
grade Cholangiopancreatography (ERCP) were required added another dimension to this
comprehensive evaluation assessed.

This study comprehensively analyzed several key parameters related to biliary fis-
tulas. Specifically, the duration required for fistula closure and its mean output volume
were examined in detail. Furthermore, an assessment was made regarding the length
of hospitalization and the associated treatment costs for both patients who experienced
uncomplicated recoveries following surgery and those who encountered postoperative com-
plications. Lastly, a thorough evaluation of postoperative mortality rates was conducted
over a 90-day period.

2.3. Statistical Analysis

For the statistical analysis and interpretation of results, we utilized IBM SPSS Statistics
25 software for Windows (IBM, Armonk, NY, USA). To determine if the numerical data
adhered to a normal distribution, the Shapiro–Wilk test was employed with a significance
level set at p < 0.05 to indicate normality. Descriptive statistics encompassing measures of
central tendency and dispersion were applied to summarize numerical variables. For the
categorical data, frequency distributions and percentages were computed to illustrate vari-
ations across different study periods. To compare the two independent groups, statistically
significant differences were assessed using the Student’s t-test. The Mann–Whitney test
was used to compare two independent groups when at least one subgroup did not follow
a normal distribution. For the categorical variables, group comparisons were conducted
using the Chi-square test or Fisher’s exact test, depending on the expected frequency dis-
tribution. A p-value less than 0.05 was deemed statistically significant across all analyses,
indicating that observed findings were unlikely due to random variation alone.

3. Results
This retrospective study was conducted at the Third Surgical Clinic of Bucharest’s

Emergency Clinical Hospital and included a cohort of 62 patients who met the inclusion
criteria and underwent surgical interventions for hydatid disease treatment. Among the
operated patients, 30 were males (48.33%) and 32 were females (51.61%). The mean age of
the cohort was 44.1 years, with an age range spanning from 17 to 74 years. The majority of
patients (n = 56, >90%) originated from southeastern Romania, a region endemic for hydatid
disease. Regarding their place of origin, most patients came from rural areas (42 individ-



Healthcare 2025, 13, 1077 5 of 12

uals, accounting for approximately 67.74%), while fewer were from urban environments
(20 individuals, representing about 32.26%).

The types of symptoms and clinical signs that patients presented when they came to
the hospital are presented in Table 1.

Table 1. Symptoms and clinical signs.

Symptoms or Clinical Signs Present (%) Absent (%)

Abdominal or thoracic pain 49 (79.03%) 13 (20.96%)
Dyspnea 4 (6.45%) 58 (93.54%)

Asymptomatic 6 (9.67%) 56 (90.32%)
Palpable abdominal mass 32 (51.61%) 30 (48.39%)

Fever 9 (14.51%) 53 (85.48%)
Jaundice 6 (9.67%) 56 (90.32%)

Among the 62 patients, 39 (62.9%) presented with cysts localized in the right hepatic
lobe, while 23 (37.1%) had cysts situated in the left hepatic lobe. Additionally, eight patients
(12.9%) exhibited intraperitoneal localization, and four patients (5.8%) had pulmonary
localization. The mean size of the cysts was 10.9 ± 9.1 cm, with a range spanning from
3.5 to 40 cm. Calcifications were identified in eleven patients (17.7%). Regarding the
surgical approach, 10 patients (16.12%) were treated laparoscopically, whereas 52 (83.87%)
underwent traditional open surgery. The distribution of cysts according to the WHO-IWGE
classification is detailed in Table 2.

Table 2. WHO-IWGE classification.

Cyst Type According to WHO-IWGE n Total (%) Open Surgery Laparoscopic

CE 1 12 (19.35%) 9 (17.3%) 3 (30%)
CE 2 28 (45.16%) 24 (46.2%) 4 (40%)

CE 3a 6 (9.67%) 5 (9.6%) 1 (10%)
CE 3b 10 (16.12%) 9 (17.3%) 1 (10%)
CE 4 4 (6.45%) 3 (5.8%) 1 (10%)
CE 5 2 (3.22%) 2 (3.8%) -

Patients who underwent laparoscopic surgery had a mean cyst diameter of
10.4 ± 3.7 cm, compared to a mean diameter of 10.7 ± 5.5 cm in the open surgery group.
The independent samples t-test revealed no statistically significant difference between the
two groups (p = 0.620).

The type of cystectomy varied among patients. Specifically, seven patients (11.29%)
underwent total cystectomy, while the majority, 55 patients (88.71%), received partial cys-
tectomy. A total of nine patients (14.51%) presented with recurrent disease; they underwent
surgical treatment for the second time for the treatment of this disease. These patients
underwent surgery via a conventional approach.

Postoperative Outcomes and Complications

Among the 62 patients, 16 (25.8%) experienced postoperative complications. The
distribution of these complications according to the Clavien–Dindo classification is detailed
in Table 3.
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Table 3. Postoperative complications.

Clavien–Dindo Classification

Grade I 1 (1.6%)
Grade II 7 (11.2%)

Grade IIIa 6 (9.6%)
Grade V 2 (3.2%)

The postoperative mortality rate was 3.22% (n = 2 patients). The most frequent
complication encountered was postoperative biliary fistula, occurring in eight patients
(12.9%), which accounted for 50% of all observed complications. Additionally, three patients
(4.88%) developed an abscess of the residual cavity.

Patients who developed biliary fistula had a mean age of 40.12 ± 15.94 years, compared
to 44.68 ± 16.44 years in those without this complication.

The mean cyst size in patients with biliary fistula (152.13 ± 105.68 mm) was sig-
nificantly larger compared to those without this complication (102.20 ± 37.86 mm),
p = 0.012.

All patients who developed biliary fistula underwent partial cystectomy.
The distribution of hydatid cyst types according to the WHO-IWGE classification,

comparing patients who developed biliary fistula with those who did not, is presented
in Table 4.

Table 4. Comparison of cyst types. Patients with fistula vs. patients with no fistula.

Cyst Type According to WHO-IWGE No Fistula Fistula p

CE 1 11 (17.74%) 1 (1.61%)
CE 2 24 (38.7%) 4 (6.45%)
CE 3a 5 (8.06%) 1 (1.61%) 0.891
CE 3b 8 (12.9%) 2 (3.22%)
CE 4 4 (6.45%) 0
CE 5 2 (3.22%) 0

According to ISGLS criteria, out of the eight patients (12.9%) who developed biliary
leakage, two patients (3.2%) were classified as grade A, six patients (9.6%) as grade B, and
no cases were classified as grade C.

Among these, five patients (8.06%) had a low-output fistula (according to our classi-
fication), whereas three patients (4.83%) presented with a high-output fistula. The mean
fistula output volume was 437.5 ± 232.6 mL per day, ranging from a minimum of 100 mL
to a maximum of 800 mL per day.

The mean fistula closure time was 23 ± 14.91 days, with a minimum of 5 days and
a maximum of 50 days.

When analyzed based on fistula output, the closure duration was significantly longer
in patients with high-output fistulas compared to those with low-output fistulas (29 vs.
9.3 days), p = 0.045.

Among patients with external biliary fistula, spontaneous closure occurred in
two cases after 5 and 6 days, respectively.

For the remaining six patients, endoscopic retrograde papillosphincterotomy was
required, with a mean fistula closure time of 27 days (range: 10–50 days) in these patients.

Of these patients, three (50%) subsequently developed cholangitis, which resolved
under conservative treatment.

The mean hospital stay for patients with complications was significantly longer, at
26.13 ± 15.08 days, compared to those without biliary fistulas, who had a mean stay of
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11.81 ± 10.18 days (p = 0.001). Additionally, the costs associated with hospitalization were
higher for patients with biliary fistulas (€2106 ± €1694 vs. €4172 ± €1323; p = 0.027).

To further explore the statistical associations, we analyzed the relationship between
various study variables and the presence of biliary fistula as a postoperative complication.
Our analysis revealed significant correlations between the presence of biliary fistula and
several factors:

• The presence of an abscess in the residual cavity (p = 0.004);
• A recurrence of disease (p = 0.03).

Additionally, a statistically significant association was found between the presence of
biliary fistula and cyst size (p = 0.04).

4. Discussion
Our retrospective study included a sample of 62 patients diagnosed with hydatid

disease who underwent surgical interventions at the Third Surgical Clinic of Bucharest’s
Emergency Clinical Hospital. The mean age of the patients was 44.1 years, ranging from
17 to 74 years, which aligns with the literature indicating a peak incidence in the fourth and
fifth decades of life [29]. The gender distribution was relatively balanced (48.33% males and
51.61% females), although previous studies suggest that women may have a predisposition
to developing this pathology [30,31]. The majority of patients (>90%) originated from
southeastern Romania, a region endemic to hydatid disease [32]. Regarding their place
of origin, most patients came from rural areas (67.74%), highlighting the significance of
socio-economic and cultural factors in disease transmission. These findings are supported
by recent studies showing higher prevalence rates in rural areas due to direct contact with
infected dogs and consumption of contaminated water [33,34]. The primary symptom
reported by patients was abdominal or thoracic pain (79.03%), consistent with another
study that noted this symptom in 67.57% of cases [35].

Among hepatic localizations, 62.9% of the cysts were identified in the right lobe
and 37.1% in the left lobe. This pattern aligns with established findings in the literature,
which indicate that hepatic involvement is the most common due to initial larval filtration
through the portal circulation [36,37]. More than 60% of global cases present with hepatic
localization, with a consistent predominance in the right lobe attributed to its vascular
architecture and increased perfusion [37,38]. The mean cyst diameter recorded in this
cohort was 10.9 ± 9.1 cm, closely reflecting data from similar studies, where an average
size of approximately 10.6 cm was reported [35].

Surgical management in this study primarily consisted of partial cystectomy, per-
formed in 88.71% of cases, while total cystectomy was applied in only 11.29%. This trend
reflects standard surgical decision-making in scenarios where full resection may be con-
traindicated by anatomical constraints or increased operative risk. A laparoscopic approach
was utilized in 16.12% of patients. Although less commonly employed, laparoscopy is gain-
ing recognition for its advantages in select cases. The current literature supports its efficacy,
citing faster recovery and fewer postoperative complications, with outcomes comparable
to those of conventional surgery [15,39–41]. One study, in particular, demonstrated a signif-
icantly shorter hospitalization and lower morbidity in patients undergoing laparoscopic
procedures [39]. Nonetheless, careful patient selection remains imperative, as not all cases
are amenable to minimally invasive techniques without compromising safety [42].

Postoperative complications occurred in 25.8% of patients. The postoperative mor-
tality rate was 3.22%, which is comparable to other studies reporting mortalities between
1–10% [43,44]. The most frequent complication observed was postoperative biliary fistula
(12.9%), a well-documented issue in the literature [35,45]. Calcified hydatid cysts are gener-
ally considered to represent inactive or end-stage disease (CE4–CE5) [14]. These lesions
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are typically associated with extensive fibrosis, necrosis, and reduced intracystic pressure—
factors that significantly lower the risk of rupture into the biliary tract. In contrast, active or
transitional cysts (CE2–CE3) are more likely to maintain communication with the biliary
system due to their higher internal pressure and ongoing parasitic activity. Consequently,
the likelihood of developing postoperative biliary complications, such as biliary fistulas,
appears to be lower in patients with calcified cysts [39,42].

The mean size of cysts in patients with biliary fistulas was significantly larger, at
152.13 ± 105.68 mm, compared to those without this complication, who had a mean size of
102.20 ± 37.86 mm (p = 0.012). These findings align with the literature indicating that larger
cyst sizes increase the risk of damaging biliary structures [46,47]. Additionally, all patients
with biliary fistulas underwent partial cystectomy, a technique associated with an increased
risk of biliary complications due to incomplete manipulation of the cystic cavity [47].

The mean duration for fistula closure was 23 ± 14.91 days, which is significantly
longer in patients with high-output fistulas (29 days) compared to those with low-output
fistulas (9.3 days; p = 0.045). ERCP was necessary in 75% of cases of external biliary fistula to
facilitate biliary drainage. This procedure proved effective in accelerating fistula closure by
reducing intrahepatic pressure and promoting healing [48]. However, ERCP is not devoid
of risks, as it was associated with a post-procedural cholangitis rate of 50% among patients
in our cohort who developed complications. This finding aligns with recent literature
reporting cholangitis rates between 30% and 60% among patients treated for external
biliary fistulas via ERCP [49]. The elevated risk of post-ERCP cholangitis underscores the
need for close monitoring and appropriate antibiotic prophylaxis to mitigate the risk of
septic complications.

The mean hospital stay was significantly longer for patients with external biliary
fistulas compared to those without complications (p = 0.001). Additionally, treatment costs
were nearly doubled for patients with biliary fistulas (p = 0.027). Similar findings have been
reported in other studies: one study from the western part of our country noted a hospital-
ization period ranging from 8 to 14 days with a mean stay of 12.6 ± 7.8 days [27], while
another study with a similar cohort reported an average hospitalization of approximately
9.5 days [50]. In Italy, between 2001–2012, about half of the patients were hospitalized for
less than a week, and the mean length of stay was around 12 ± 1 days [51]. In Turkey,
Akkucuk et al. found an even shorter average hospitalization duration (5.42 ± 3.16 days)
in liver hydatid disease cases [52].

In the present study, no significant associations were observed between preoperative
laboratory findings and the incidence of postoperative biliary complications. However, it is
a well-known fact that elevated levels of liver enzymes such as ALT, AST, GGT, and ALP,
as well as hyperbilirubinemia, have been associated with an increased likelihood of biliary
tract involvement or occult cysto-biliary communication [34,39]. These abnormalities may
reflect subclinical cholestasis or early rupture into the biliary system, even in the absence of
overt symptoms [46].

Statistical analysis demonstrated significant associations between external biliary
fistulas and several clinical variables, including abscesses in residual cavities (p = 0.004),
recurrence of hydatid disease (p = 0.03), and cyst size. Clinically, these factors are commonly
encountered in patients with more complex postoperative courses. Abscess formation,
recurrent disease, and larger cysts may contribute to anatomical distortion or delayed
healing, thereby increasing the risk of biliary leakage. For instance, voluminous cysts can
compress bile ducts or alter normal anatomy, while recurrent disease may involve fibrotic
tissue planes that complicate surgical dissection [35]. Similarly, residual cavity abscesses
may prolong inflammation and favor persistent leakage. These patterns have led clinicians
to consider whether such variables could consistently predict postoperative complications
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and guide risk stratification [45]. Our findings confirm these concerns, supporting their
potential use as early markers for identifying patients at increased risk of biliary fistulas
and related complications.

Biliary fistulas are recognized in the literature as one of the most common post-surgical
complications associated with hydatid disease interventions [50]. The size of the cyst is
often correlated with the risk of their occurrence; Kilic et al. [53] reported a direct association
between maximal cyst size and biliary–cyst communication, identifying 7.5 cm as a cutoff
point with optimal predictive value (sensitivity 79%, specificity 73%).

Studies have shown that the presence of abscesses in residual cavities is associated
with an increased incidence of biliary complications, highlighting the importance of careful
postoperative evaluation of patients [43]. Furthermore, incomplete surgical interventions or
inadequate management of residual cavities can significantly increase the risk of recurrence
and postoperative complications [50,53]. These observations suggest that identifying
predictive markers could enhance postoperative management strategies and contribute
to reducing morbidity associated with surgical interventions for hydatid disease [54].
Therefore, the rigorous monitoring of patients with large hydatid cysts or abscesses is
essential for preventing severe complications and optimizing clinical outcomes.

Study Limitations

Several limitations of this study warrant consideration. Firstly, the retrospective nature
of the investigation relies on the data collected from the patient’s medical records, which
may not encompass all relevant epidemiological factors that could serve as potential risk
factors for infection. Secondly, the database is confined to hospitalized cases in one of
the three clinics of a tertiary hospital in Romania’s capital city. Consequently, there is
a need for nationwide studies to analyze and interpret data comprehensively, aiming to
develop protocols that significantly influence patient prognosis. Furthermore, these patients
were operated on by multiple surgeons. Although the foundational principles guiding
interventions remain consistent across all surgeons, individual techniques vary due to
differences in experience and expertise. Despite not having an exceptionally large sample
size, our findings align with numerous studies both domestically and internationally,
thereby validating our results. This study highlights ongoing challenges requiring future
strategic implementation for managing patients with hydatid disease effectively.

5. Conclusions
This study provides a comprehensive analysis of the clinical characteristics and post-

operative evolution of cystic echinococcosis in patients undergoing surgical management in
a tertiary care center in Romania. Biliary fistula emerged as the most prevalent postop-
erative complication, with a significantly higher incidence in patients presenting with
larger cysts. Notably, high-output fistulas required prolonged healing, underscoring the
complexity of postoperative management in these cases.

The findings highlight the critical need for a multidisciplinary approach that integrates
advanced surgical techniques, endoscopic interventions, and targeted pharmacological
strategies to optimize patient outcomes and minimize postoperative morbidity. Rigorous
perioperative management and vigilant long-term monitoring remain paramount in en-
hancing clinical outcomes and improving the overall prognosis of patients with hepatic
hydatid disease.
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