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Introduction
Echinococcosis is an worldwide neglected infectious disease, which 

causes serious problems in human and animal health,1 and is caused by 
infection with larvae of Echinococcus granulosus, E. multilocularis, 
E. vogeli or E. oligarthrus, with different clinical presentations 
(hepatic and pulmonary, mainly), and serious complications due to the 
presence of the hydatid cyst, which varies in number, size and location.2 
In Peru, human cystic echinococcosis (CE) has a high prevalence in 
rural areas of the central Andes3–5 and some coastal regions6 and its 
etiology is restricted only to E. granulosus.7 The diagnosis of CE is 
supported by clinical findings, and identification of the hydatid cyst 
by imaging studies such as ultrasonography, radiography, tomography 
and/or magnetic resonance; and confirmation is established by 
immunological and molecular analyzes, such as ELISA (enzyme-
linked immunosorbent assay) and immunoblot.2 However, the study 
by ultrasonography and tomography allows classifying the hydatid 
cyst in 5 categories: CE1, CE2, CE3, CE4 and CE5.8 The classification 
of hydatid cyst is fundamental for the choice of a treatment, which 
usually combines pharmacological and surgical measures.9 Surgical 
treatment is an option that must be carefully evaluated, depending on 
the presence or absence of complicated hydatid cyst, multiple location 

and size.8 Surgical procedures can be radical (total removal of the 
hydatid cyst and removal of its outer layers, in some cases even with 
loss of liver or lung tissue) or conservatives (evacuation of hydatid 
cyst content and removal of its internal layers). In both cases, risk of 
mortality and postoperative complications are imminent, even when 
there are options of equal or greater efficacy and safety, such as PAIR 
(puncture-aspiration-injection and re-aspiration).9,10

Taking into account that surgical treatment in Peru is the most 
viable option for CE in advanced stages, it should be considered that 
there is a risk of postoperative complications that prolong the hospital 
stay of the patient, even more if there is a complicated hydatid cyst, 
which according to evidence, it can occur in up to half of people 
with hepatic CE with postoperative morbidity and recidivism of 
infection after 8 years of intervention;11 although depending on the 
technique applied, it is evident that radical surgery generates fewer 
complications, reinfections and biliary fistulas, than conservative 
surgery.12,13 The presence of complicated hydatid cyst generates a 
greater total burden of disease in the patient, which in turn conditions 
years of life with disability even when the patient can receive surgical 
treatment; and in addition, higher costs to health systems.14 A tendency 
to decrease hospital stay has been established, probably due to early 
diagnosis,15,16 and in other cases to health education.17 In addition, 
possible factors that affect the development of CE18 and hospital stay19 
must be considered.19

The hospital stay due to surgical interventions in patients with 
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Abstract

Background: Echinococcosis is a parasitic zoonosis of high prevalence in some regions of 
Peru, and the treatment of choice in advanced stages is surgery, which leads to prolonged 
hospital stays. In this sense, the research aimed to associate the number of days of post-
surgical hospitalization and the presence of hydatid cyst complication. 

Methods: Cross-sectional study with a population consisting of patients diagnosed with 
echinococcosis in two hospitals in Peru between 2000 and 2011. A primary database was 
used, generated from the exploration of medical records of individuals who underwent 
surgery. Data were recorded on the number of days of post-surgical hospitalization, 
complication of hydatid cyst, affected organ, and type of cyst, number, diameter and volume 
of cysts, type of surgery, pre- surgical and post-surgical anthelmintic prophylaxis, hospital, 
age and sex. The association was evaluated by the exponentiated coefficient adjusted in a 
negative binomial regression. 

Results: We evaluated 655 patients constituted by women in 53.6%, and the average age 
was 32.3±18.6 years. Complication of hydatid cyst occurred in 54.2%, while the median 
post-surgical hospital stay was 9 days, and this did not present significant differences 
according to pre-surgical prophylaxis and age groups. There was no significant association 
between the number of days of post-surgical hospitalization and the complication of the 
hydatid cyst (ecoef: 1.17, CI95%: 1.00-1.39); However, post-surgical prophylaxis and care 
according to Hospital did generate significant differences. 

Conclusion: There is no significant association between the complication of the hepatic 
and pulmonary hydatid cyst and the number of days of post-surgical hospitalization
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confirmatory diagnosis of echinococcosis can vary considerably, 
depending on the stage and progression of the disease,8,20 and especially 
in the presence of complication due to rupture and/or infection of the 
hydatid cyst. Some authors have indicated that early diagnosis of 
echinococcosis is the most important way to reduce complications,21 
and therefore surgical treatment and hospital stay, which generate 
three times the cost of health services, compared to those who 
receive only pharmacological treatment and without hospitalization.22 
In fact, the expenses for hospital stay due to human CE are the 
highest in comparison to similar parasitosis such as fasciolosis or 
neurocysticercosis.23 The importance of assessing hospital post-
surgical stay in people with complicated hydatid cyst may result in 
a reliable indicator to show that the stages of disease condition the 
length of hospital stay, in addition to considering various intervening 
factors (cyst characteristics, albendazol treatment, type of surgery and 
others); therefore, be useful for the prioritization of activities that are 
aimed at promoting and strengthening primary prevention measures 
through early diagnosis with technologies that are easy to implement 
and health education in populations at risk of E. granulosus infection.

Materials and methods

Study design
Cross-sectional study that used historical data from a primary base 

generated from the exploration of medical records of patients with 
CE who were treated surgically during the period 2000 and 2011; 
which aimed to determine the cumulative incidence of twelve years of 
new cystic lesions in patients with hepatic echinococcosis who were 
treated surgically and assess their impact on the quality of life of the 
affected subjects.

Study population
The population consisted of all the data obtained from the 

examination of medical records that refers patients diagnosed with 
CE (based on ultrasound and/or tomographic evaluation) and who 
underwent surgery at Dos de Mayo Hospital from Lima and Daniel 
Alcides Carrión Hospital from Huancayo Both hospitals were 
selected in the primary study (after acceptance of the management 
of each institution), based on their geographical and epidemiological 
characteristics; since Lima and Junín are two of the departments that 
present a greater burden of attention in relation to CE and surgical 
interventions (approximately 20 procedures per year for each 
hospital). Both hospitals maintain the level of care III according to the 
organic structure of the Ministry of Health of Peru.

We excluded those records that did not have an image evaluation 
(ultrasound and / or tomography) before the surgical intervention, and 
the presence of implausible data, after an additional and exhaustive 
review of the clinical history. For the calculation of the statistical 
power in the study, the Poisson regression model was used24 for the 
dependent variable (number of days of post-surgical hospitalization) 
in an independent variable (presence of complicated hydatid cyst), 
normally distributed. The information reported by Herrador et al.15 
was assumed15 (number of days of hospitalization in hepatic and 
pulmonary echinococcosis) with a mean=11 days and standard 
deviation=15 days, using a sample of 655 observations (database of 
the primary study). The power obtained was 100%, at a significance 
level of 0.05, to detect a response rate of at least 1.30 due to a change 
in a unit. The reference rate was 1.0 and the average exposure time 
of 1.0. The sample size was adjusted, since it was expected that a 

multiple regression of the variable of interest in the other covariates in 
the Poisson regression would have an R-square of 0.90. The statistical 
power calculation was made with the PASS software version 11.0.

Variables
Variable outcome: number of days of post-surgical hospitalization

It was the estimated time as the difference from the date of the 
surgical intervention due to the presence of hydatid cyst (s) in the liver 
and / or lung, until discharge from hospital, which was evidenced by 
administrative documents issued by each hospital. The variable was 
treated as a discrete and categorical number.

Variable exposure: complicated hydatid cyst
It was the presence of infection and / or rupture associated with 

the hydatid cyst, which was evidenced in situ during the surgical 
intervention. The variable was dichotomous (presence / absence), and 
subcategorized those hydatid cysts that had complication (infection / 
rupture).

Co-variables
We obtained data on the affected organ, type of cyst, number, 

diameter and volume of cysts, type of surgery, pre-surgical and post-
surgical anthelmintic prophylaxis, hospital, age and sex.

Procedures and techniques
A clinical record designed to collect demographic, epidemiological 

and clinical data of each patient undergoing surgery was used. The 
designed instrument assumed the face validity,25 considering that it 
was applied to collect data from medical records, whose information 
was objective and was based on a confirmatory diagnosis with 
support of images and laboratory tests. The file was filled by qualified 
personnel in double digitation to avoid transcription errors.

Ethical considerations
This research was registered in the Decentralized System of 

Information and Monitoring of Research (SIDISI), and evaluated by 
the Institutional Review Board from Universidad Peruana Cayetano 
Heredia (IRB-UPCH).

Data analysis
The study variables were presented in a descriptive way, the 

numerical variables expressed as measures of central tendency and 
dispersion and the categorical ones in absolute frequencies and 
proportions. The median of hospitalization times was compared 
according to the presence or absence of a complicated hydatid cyst 
using the nonparametric Mann-Whitney test, taking as a significant 
difference a value of p<0.05. The hospitalization times were also 
contrasted according to the study co-variables, using the Kruskall-
Wallis test for cases where there were more than two categories and 
taking as a significant difference a value of p<0.05. The multivariate 
analysis was using the negative binomial regression model, after 
evaluation of data dispersion by graphical method, comparison of 
mean and variance, and the goodness-of-fit test. The adjustment was 
made through variables such as the characteristics of the hydatid cyst 
(number, size and volume), prophylactic treatment (pre- and post-
surgical), type of surgery and hospital; which were selected by the 
likelihood ratio test. The exponentiated value of the coefficients was 
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used as a measure to estimate the average adjusted for the effect of 
the rest of the covariates, finally using the generalized linear model 
(GLM). The data analysis was performed using the statistical package 
Stata 14.0. There were incomplete records in relation to the dependent 
and independent variable, which were excluded from the study; 
however, these did not exceed 10% of the total records eligible for 
the secondary study.

Results
The study population consisted of 655 people (more than half 

women) with confirmatory diagnosis of echinococcosis, who were 
scheduled for surgery where it was found that more than half-
presented complication of the hydatid cyst, whose cause was due 
to cyst infection. (61.4%) and breakage (38.6%). Table 1 shows 
that the number of days of post-surgical hospitalization shows high 
dispersion, as well as the number, diameter and volume covariates of 
hydatid cysts; In addition, the proportion of patients with complicated 
hydatid cyst is similar to those with uncomplicated hydatid cyst.

Table 1 Characteristics of patients with echinococcosis surgically operated in 
two hospitals in Peru, 2000 and 2011

Characteristics N (%)

Sex

Male 304 (46.4)

Female 351 (53.6)

Age (years)* 32.3±18.6

Hospital

Dos de Mayo, Lima 171 (26.1)

Daniel A. Carrión, Huancayo 484 (73.9)

Affected organ

Lung 342 (52.2)

Liver 313 (47.8)

Number of cysts† 1 (1)

Diameter of cyst (cm)† 4 (3)

Total volume of cysts (mL)† 407.7 (838.5)

Type of surgery

Conservative 515 (78.6)

Radical 140 (21.4)

Pre-surgical prophylaxis with albendazole

No 245 (37.5)

Yes 409 (62.5)

Post-surgical prophylaxis with albendazole

No 296 (45.3)

Yes 358 (54.7)

Complicated hydatid cyst

No 300 (45.8)

Yes 355 (54.2)

Hospital post-surgical stay (days)† 9 (6)

*Mean ± standard deviation
†Median (interquartile range)

Table 2 shows the hypothesis contrast of the number of days of post-
surgical hospitalization according to the covariates and complication 
of the hydatid cyst. It is observed that there are significant differences 
(p<0.05) due to the presence of complicated hydatid cyst, in addition 
to other covariates such as sex, hospital, type of surgery, post-surgical 
prophylaxis, number, volume and diameter of the cysts.

Table 2 Factors associated with hospital post-surgical stay in patients with 
echinococcosis operated on in two hospitals in Peru, 2000 and 2011

Variables Hospital post-surgical stay (days)

Median (IQR) p

Sex

Male 10 (8) 0.026*

Female 9 (6)

Affected organ 0.036+

Lung 10 (7)

Liver 9 (6)

Hospital 0.002+
Daniel A. Carrión, 
Huancayo 8 (4)

Dos de Mayo, Lima 10 (8)

Type of surgery <0.001*

Conservative 9 (5)

Radical 11 (8)

Pre-surgical prophylaxis with albendazole 0.148*

No 10 (8)

Yes 9 (6)

Post-surgical prophylaxis with albendazole <0.001*

No 10 (10)

Yes 9 (5)

Age group 0.185+

<18 years 9 (6)

18-35 years 9 (6)

36-60 years 10 (8)

>60 years 10 (5.5)

Number of cysts 0.001*

One 9 (5)

More than one 10 (9)

Diameter of cyst 0.041*

≤4 cm 9 (6)

>4 cm 9 (8)

Total volume total of cysts 0.001*

≤500 mL 9 (5)

>500 mL 10 (8)

Complicated hydatid cyst 0.004*

No 8 (5)

Yes 10 (8)

*Mann- Whitney; +Kruskal-Wallis; IQR, interquartile range
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Table 3 shows that the average in the number of days of post-
surgical hospitalization in those who had hydatid cyst complication 
is 20% higher than those with uncomplicated hydatid cyst, with a 
non-significant value (ecoef: 1.17, CI95%: 1.00-1.39)) and adjusted 
by confounding variables. However, the hospital where the surgical 
intervention was performed and the post-surgical prophylaxis are 
factors that were independently associated with the number of days of 
post-surgical hospitalization.

Table 3 Factors independently associated with the number of days of post-
surgical hospitalization in patients with CE operated in two hospitals in Peru, 
period 2000 and 2011

Variables  Bivariate analysis Multivariate analysis*

ecoef CI 95% p ecoef CI 95% p

Complicated hydatid cyst

No Ref. Ref.

Yes 1.2 1.02-1.41 0.03 1.17 1.00-1.39 0.06

Hospital

Daniel A. 
Carrión, Hyo Ref. Ref.

Dos de Mayo, 
Lima 1.35 1.13-1.62 0 1.28 1.04-1.57 0.02

Type of surgery

ConservativE Ref. Ref.

Radical 1.14 0.94-1.38 0.19 1.13 0.91-1.39 0.26

Pre-surgical prophylaxis with

albendazole 
No

Ref. Ref.

Yes 0.91 0.77-1.07 0.24 0.9 0.76-1.07 0.24

Pre-surgical prophylaxis with

albendazole 
No Ref. Ref.

Yes 0.74 0.63-0.87 0 0.8 0.67-0.96 0.01

Number of cysts

One Ref. Ref.

More than 
one 1.22 1.03-1.43 0.02 1.08 0.91-1.30 0.37

Diameter of cyst

≤4 cm Ref. Ref.

>4 cm 1.12 0.96-1.31 0.16 0.94 0.71-1.25 0.68

Total volume total of cysts

≤500 mL Ref. Ref.

>500 mL 1.22 1.04-1.43 0.01 1.24 0.93-1.66 0.14

Discussion
The findings show that hospitalization time is a variable that has 

a high dispersion, in comparison to the rest of variables that maintain 
similar proportions among their categories. It is also observed that the 
complication of the hydatid cyst is independently associated with the 
time of hospitalization, in such a way that the rate of hospitalization 
time in those with complicated hydatid cyst is 20% more than the 
rate of those who suffer from uncomplicated hydatid cyst. It was also 
observed that the number and volume of cysts significantly influence 
the number of days of hospitalization, so much so that those who had 
more than one cyst and volume greater than 500 mL presented 22% 
more in the number of days of hospitalization in comparison to those 
who had a single cyst and volume less than 500 mL.

The number of days of post-surgical hospitalization depends 
on several variables, being one of the most important, the presence 
of complicated hydatid cysts, which are generated by infection or 
rupture of them and that can be evidenced by image evaluation and in 
situ during the surgical intervention.26 Our findings are similar to that 
reported by Kuzuku et al. who found significant differences (p<0.05) 
in hospitalization time in patients with complicated hydatid disease 
(n=34) and uncomplicated (n=33), with averages of 21 (7-74) and 10 
(7-19) days, respectively; even when they had limitations with respect 
to the sample size19 and they considered time from the internment of 
each individual. The average hospitalization time was also estimated 
by Herrador et al.15 who reported 11 days (0-251) and 10 (0-113) for 
hepatic and pulmonary CE respectively,15 findings different from ours, 
where the average hospitalization time according to the affected organ 
is greater, especially in pulmonary CE with an average of 19 (4-249) 
days. 

However, it must be clarified that taking only the post-surgical 
times, there are no significant differences according to the affected 
organ. This reflects that the number of days of total hospitalization is 
over estimated because there are various conditions that prolong the 
total stay of the affected, such as the delay in the scheduling dates for 
surgical intervention in those patients who are derived from faraway 
places, or the time it takes to make the confirmatory diagnosis in those 
who were admitted for emergencies to the hospital. This last factor has 
relevance in the medical decision to use a certain surgical technique. 
Our findings show that the type of surgery is an important factor 
that prolongs the number of days of post-surgical hospitalization, 
similar to that reported by Ko-Iam W et al.27 who point out that even 
laparoscopic techniques during the procedure play a relevant factor 
that increases the length of hospital stay.27

In relation to the previously discussed, it is necessary to 
highlight that the findings published by various authors, point to 
the complication of the hydatid cyst as an important factor in the 
number of days of hospitalization, but using bivariate models, which 
could have overestimated the association due effect of possible 
confounders. In this sense, our findings value this association with 
a multivariate model, in which given the large dispersion of data, 
we used the negative binomial regression model,28 that according to 
recent publications, is more robust than the classic Poisson models 
that consider hospitalization time as a counting variable.29

Another important aspect to consider is in relation to post-surgical 
prophylaxis with albenzadole to reduce the risk of reinfection 
which can range from 4.6 to 22%.30 Our findings suggest that its 
administration is a factor that significantly decreases the number of 

https://doi.org/10.15406/ijfcm.2020.04.00177



Complicated hepatic and pulmonary hydatid cyst and hospital post-surgical stay in patients intervened 
in two hospitals of Peru, 2000-2011

23
Copyright:

©2020 Rimache et al. 

Citation: Rimache JR, Salazar SS. Complicated hepatic and pulmonary hydatid cyst and hospital post-surgical stay in patients intervened in two hospitals of 
Peru, 2000-2011. Int J Fam Commun Med. 2020;4(1):19‒24. DOI: 10.15406/ijfcm.2020.04.00177

days of hospitalization in those operated on and should be considered 
a mandatory aspect in all those who are scheduled for surgery, even 
more when it is evident that less than half received prophylaxis 
postsurgical However, the implementation of a drug monitoring 
and monitoring system should be considered in order to avoid 
hepatotoxicity, which has already been reported in several studies.31,32 
In this sense, it is a priority to incorporate methodologies that are fast 
and reliable for the quantification of albendazole and its metabolites 
in biological matrices33,34 also considering that the dose administered 
post-surgery is high.35,36

The limitations of the present investigation are related to the 
absence of evaluation of variables such as the patient’s nutritional 
status, as well as the duration of surgery in CE. Several studies have 
suggested that nutritional status plays a fundamental role in the length 
of hospital stay of patients who undergo surgery (RR=2.5 [1.1- 5.8]),37 
to such an extent that even the mortality rate in these risk groups 
increases significantly.38 Regarding the time of surgery, it could also 
generate variation in the number of days of hospitalization, especially 
in cases of CE complication, and in patients who have co-morbid states 
as part of their health history. Radical or conservative surgery has very 
variable times that can range from 3-8 hours,39 and in general, the 
increase in the duration of a surgical procedure is directly related to the 
number of days of post-surgical hospitalization.40 Neither data could 
be obtained that evidences the types of ruptures of the hepatic hydatid 
cyst, as for example, the intrabiliary rupture (with manifestation of 
jaundice in the patient and characteristic of ascending cholangitis), 
occult cistobiliary communication, rupture contained within the cyst 
or peritoneal rupture with risk of anaphylactic shock. In the case of 
pulmonary hydatid cyst, the types of rupture such as that occurring in 
the pleural cavity or bronchi were not recorded.19

Conclusion
In conclusion, we can state that the complication of CE is not 

significantly associated with the number of days of post-surgical 
hospitalization; however, post- surgical prophylactic anthelminthic 
treatment is significant in reducing the number of days of 
hospitalization, and in that sense, future research should include this 
aspect as a potential factor associated with hospitalization time in 
surgically treated patients.
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