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Background: Laparoscopy is a minimally invasive procedure in 

which a camera and a light source are inserted into the abdo- 

men, whereas the postoperative incision appears to be smaller 

than the conventional surgery incisions. In the field of urologic 

surgery, this method of surgical approach causes a few com- 

plications. Method: This research is a retrospective design us- 

ing secondary data from medical records in Dr. Sardjito Hospital 

through a timeframe of January 2017 to January 2020. Includ- 

ed in this study were 82 cases of laparoscopic surgery patients.  

Study results were presented descriptively and analytically. Re- 

sults: The incidence significantly increased with the increased 

difficulty level (p< 0.05). Statistically were the highest morbidi- 

ties found in radical cystectomies, around 55%, if compared 

to other procedures (p<0.05). Types of complications found 

were vascular injuries (4 cases) and organ injuries (5 cases). Five  

laparoscopic procedures (6.1%) had to be converted to open 

procedures. There were no significant differences between the 

three groups according to conversion to open procedures (p > 

0.05). Conclusion: The difficulty level of the procedures was 

correlated to the intraoperative complications. The higher the 

difficulty level of the urology laparoscopic procedures, the high- 

er the incidence of complications. To decrease the incidence of  

complications, there have to be regularly scheduled standard- 

ized courses, to increase the knowledge in laparoscopic pro- 

cedures, anatomical knowledge, and exposure to the different 

procedures. 

Keywords: Laparoscopic urology, difficulty level, intraoperative 

complication 

Antecedentes: La laparoscopia es un procedimiento mínima- 

mente invasivo en el que se inserta una cámara y una fuente 

de luz en el abdomen, mientras que la incisión postoperatoria 

parece ser más pequeña que las incisiones de la cirugía con- 

vencional. En el campo de la cirugía urológica, este método 

de abordaje quirúrgico también causa algunas complicaciones. 

Método: Esta investigación es un diseño retrospectivo utilizan- 

do datos secundarios de registros médicos en el Hospital Dr. 

Sardjito durante el período de enero de 2017 a enero de 2020. 

Se incluyeron en este estudio 82 casos de pacientes de ciru- 

gía laparoscópica. Los resultados del estudio se presentaron de 

manera descriptiva y analítica. Resultados: La incidencia au- 

mentó significativamente con el aumento del nivel de dificultad 

(p<0,05). Estadísticamente las mayores morbilidades encontra- 

das fueron en las cistectomías radicales, alrededor del 55%, si 

se comparan con otros procedimientos (p <0,05). Los tipos de 

complicaciones encontradas fueron lesiones vasculares (4 ca- 

sos) y lesiones de órganos (5 casos). Cinco procedimientos lapa- 

roscópicos (6,1%) tuvieron que convertirse en procedimientos 

abiertos. No hubo diferencias significativas entre los tres grupos 

según la conversión a procedimientos abiertos (p> 0,05). Con- 

clusión: El nivel de dificultad de los procedimientos se correla- 

cionó con las complicaciones intraoperatorias. Cuanto mayor 

sea el nivel de dificultad de los procedimientos laparoscópicos 

urológicos, mayor será la incidencia de complicaciones. Para 

disminuir la incidencia de complicaciones, se deben programar 

cursos estandarizados regularmente, para aumentar el conoci- 

miento en procedimientos laparoscópicos, el conocimiento ana- 

tómico y la exposición a los diferentes procedimientos. 

Palabras clave: Urología laparoscópica, nivel de dificultad, 

complicación intraoperatoria. 
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Introduction

Along with the ever-changing times, experts have developed 
various modern technologies, especially in the health sector. 
With the slogan “Dangerous Disease Requires Treatment That 
Is Not Too Harmful” surgeons have been using minimally inva-
sive technology in their daily practice, one of which is the use 
of laparoscopy1-3.

Laparoscopy is a diagnostic and therapeutic surgical tool used 
to view intra-abdominal organs. Various studies have begun 
to assess the effectiveness and efficiency of laparoscopy when 
compared with conventional surgery. The results suggest that 
laparoscopy has the same effectiveness with an acceptable ef-
ficiency value when compared to conventional surgery. Lapa-
roscopy shows clear advantages, namely reduced postoperative 
pain, better cosmetic aspects, faster recovery, shorter length of 
stay, and lower costs. Based on these various studies, laparos-
copy is used throughout various surgeries, especially in various 
urological cases4-6.

Laparoscopic surgery does have many advantages, but that just 
like any other surgical intervention, laparoscopy also comes 
with a few complications. Significant complications of laparos-
copy include vascular, visceral, intestinal, and urological injuries. 
Operational complications are classified into 2 groups based on 
the Satava hierarchy system, namely error 1. where there are 
no harmful consequences or errors that can be ignored, and 
error 2. where the error must be immediately identified and 
corrected (serious complications). Based on the European Scor-
ing System (ESS) laparoscopic urological surgery is divided into 3 
groups based on the complexity of the operation, namely: easy, 
difficult, and very difficult7-10.

Patients and Methods

Research Methods	

The research design used in this study is a retrospective study of 
patient medical record data starting from surgery until patients 
were allowed to be treated as outpatients. The sampling tech-
nique used was Non-Probability Sampling using convenience 
sampling (accidental sampling). The reason for using this meth-
od is due to the unknown population of patients undergoing 
urologic laparoscopy at Dr. Sardjito Hospital. 

Patient Study

The operating protocol at Dr. Sardjito Hospital was that all pa-
tients had been described and had signed informed consent 
beforehand. Samples taken in this study were urology patients 
who were performed laparoscopic measures at Dr. Sardjito Hos-
pital from January 2017 to January 2020. The inclusion criteria 
of the sample in this study were urology patients who have per-
formed a laparoscopy with pre-operative albumin, hemoglobin, 
and electrolyte values within normal limits. Meanwhile, exclu-
sion criteria were patients who have had previous operations 
and patients with other comorbid diseases.

Statistics
In this study, the analysis was performed using SPSS statistical 
software ver. 22. The p-value was calculated using Chi-Square, 
and a value of p<0.05 was considered statistically significant. 

Results

In this study, it was found that the characteristics of respon-
dents were divided into gender, age, postoperative hospital 
stay, intraoperative bleeding, and duration of surgery. Based on 
the gender of the respondent, consisting of men and women. 
As for the characteristics of other respondents, it was averaged 
based on available data. 

The general characteristics of patients from a total of 82 cases 
and 9 cases with complications are shown in Table 1. Various 
actions were taken to deal with the complications that arise so 
that no further morbidity and mortality occur. The incidence of 
complications in this study was around 11%. Gender in total 
cases was known to be higher in males than females, where-
as in cases with complications the incidence of females was 
higher than males. On the other hand, the results of this study 
indicate that complications clearly occur in older patients. For 
the length of stay, it is known that in cases with complications 
it took 2 times longer than the time needed in total cases. In 
addition, as is well known, that the bleeding volume of surgery 
and the duration of surgery clearly increase in patients who 
have complications. 

Complications Occurring in Laparoscopic Urology
Laparoscopic urology is divided into 3 groups, namely easy, dif-
ficult, and very difficult. The incidence of complications in all 
three groups is shown in figure 1. It is known that the more 
difficult the surgery performed, the incidence of complications 
will also increase significantly (p < 0.05).

The types of complications that occur are shown in figure 2, 
which consists of venous injuries, arterial injuries, and organ in-
juries. The incidence of vascular injury and organ injury is almost 
the same, namely, in this study, there were found 4 vascular 
injuries including inferior vena cava injury (2 cases), iliac artery 
injury (1 case), abdominal aortic injury (1 case), and organ injury 
(5 cases) including 1 case of pleural injury, 1 case of ileal injury, 
and 3 cases of rectal injury.

Convert Durante Operations to Open Operations
As shown in Table 2, cases of conversion to open surgery were 
5 cases including 0 cases in the easy group, 1 case of the diffi-
cult group, and 4 cases in the very difficult group. Of the various 
cases, it is known that conversion to open surgery is carried out 
due to complications. It can be seen in Table 2 that the percent-
age of conversion to open operations is 6.1% of the total cases. 
With statistical analysis, there was no significant difference in 
the incidence rate of conversion from surgery to open surgery 
between easy, difficult, and very difficult groups (p > 0.05).
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Table 1. Characteristics of study samples

Total cases
(n = 82)

Cases with 
complications

(n = 9)
Male 46 (56.1 %) 3 (33.33 %)

Female 36 (43.9 %) 6 (66.67 %)

Average age (years) 43 50

Average length of stay (days) 7 16

Intraoperative bleeding (ml) 586 2167

Average surgery duration (hours) 4 6

Table 2. Complications due to various urologic laparoscopic actions

Urologic laparoscopic actions Total Case       
Convert to Open Operations Complications

Easy
21 (25,6 %)

Resection of renal cyst 4 0 0
Cryptorchidism (diagnostic) 9 0 0
Insertion tenckhoff catheter 8 0 0

Difficult
27 (32,9 %)

Adrenalectomy 4 0 0
Ureterolithotomy 3 0 0
Nephroureterectomy 3 0 1
Pyeloplasty 2 0 0
Nephrectomy 11 1 1
Ureteral neoimplantation 3 0 0
Tumor retroperitoneal 1 0 0

Very Difficult
34 (41,5 %)

Partial nephrectomy 3 0 0
Nephrectomy (living donor) 14 0 1
Partial cystectomy 2 0 0
Radical cystectomy 10 3 5
Radical nephrectomy 4 1 1
Radical prostatectomy 1 0 0

 Total 82 5 (6.1%) 9 (11%)

Discussions

Complication incidence increases with an increase in the diffi-
culty of urologic laparoscopy surgery. Based on ESS, laparoscopy 
surgery is divided into 3 difficulty groups, easy, difficult, and very 
difficult. This research found that very difficult surgeries showed 
complications with the highest incidence, followed by the other 
groups. This occurs because of complex anatomy and higher dif-
ficulty level. It is known that patients with complications must 
immediately receive treatment to correct the condition for a pref-
erable prognosis and may undergo outpatient care11,12. 

This research found the main complication was vascular injury. 
In the beginning, the nescience of anatomy and surgery tech-
nique caused bleeding, requiring immediate treatment or con-
version of a method to open surgery. However, after laparosco-
py was popularized, complications originating from adhesion, 
majorly being vascularization at tumor surfaces, and difficult 
surgery positions. During kidney and adrenal laparoscopy in dif-
ficult groups, is known in two vena cava inferior injuries13,14. 

Vascular vena cava inferior wall avulsion mainly happens from 
surgery errors. Furthermore, there are two arterial injury cases 
(1 case Aorta abdominalis injury and 1 case of Iliaca artery in-
jury) in this research. Injury in the big artery might be an iatro-
genic vascular injury, the worst vascular injury. The aorta is very 
susceptible to retroperitoneal dissection, like in nephrectomy 
or retroperitoneal lymph gland dissection. In many cases, inju-
ries happen because of organs reached close to the adventitia 
aorta, making imaging pre-surgery mandatory to guide intra-
operative management13.

The data show that open surgery conversions in complication 
cases were done. There are many reasons for injuries in big blood 
vessels during laparoscopy, such as the lack of understanding of 
laparoscopic anatomy, an overwhelming amount of force, or 
surgery errors that can cause unpredicted situations, anatomical 
variations, or local dysplasia, and adhesions leading to increas-
ing surgery difficulty. Laparoscopic treatment recommendations 
for major blood vessel injuries are as following; hemostasis by 
clamping or pressing, exact dissociation of perivascular tissue 
to clog blood vessel, sewing with 4-0 atraumatic stitches, and 
clamping blood vessel with a vascular clamp. However, if bleed-
ing occurs and it is impossible to create a clear surgical environ-
ment, the operation method has to be conversed to open sur-
gery. Furthermore, if bleeding cannot be stopped effectively in 
a short time, the patient also has to undergo open surgery13,14. 

This study found that pleural injury is a secondary condition 
from diaphragmatic injury. This usually happens in upper surgi-
cal areas like kidney and adrenal surgeries. This research had 
1 hemothorax case that happened during nephrectomy kid-
ney donor surgery. Hemothorax is a complication seldomly re-
ported. A previous study reported one case (0.08%) from 1129 
patients that underwent urological laparoscopy surgeries.  It is 
known that the intercostal artery ruptured, causing blood accu-
mulation in the pleura after urological surgery. Conditions like 
this need thoracotomy treatment to correct patients’ condition. 
Other reports have shown the existence of hemothorax after 
pyeloplasty laparoscopy, kidney mass cryoablation, and percu-
taneous nephrolithotomy15.

Figure 2. Complications in the action group

Figure 1. Graph of the types of complications in urologic laparos-
copy (p < 0.05)
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Every procedure inside or near the stomach have the risk of ac-
cidental intestine injury for example cystectomy, laparoscopy, per-
cutaneous nephrolithotomy, cystostomy, depending on size and 
location of the injury and whether injury involves electrocautery16.

If the injury is caused by electrocautery, segmental resection must 
be done. The small intestine can usually be reconnected safely. 
The big intestine is normally also reconnected if the fecal spill-
age is minimal. Delayed identification of intestine injury is usually 
accompanied by prolonged ileus, abscess, and intraperitoneal 
sepsis. Early symptoms after laparoscopy do not imply intesti-
nal injury. The patient may only show pain in one trocar wound, 
bloated stomach, diarrhea, and leucopenia. Surgical explora-
tion and washing are indicated in patients with uncontrollable 
leakage to obtain or identify a leak source. Controlled leakage 
(abscess) or retroperitoneal intestine injury in patients is declared 
stable if percutaneous drainage management has succeeded17,18.

Rectal injury is an interesting intestinal injury case in urology. 
Not more than 1% of cases of complications in prostatectomy 
nor cystectomy have been reported. Computed tomography 
(CT) images of a previous study showed air in the urinary blad-
der and rectum in patients with rectum injuries that were not 
identified in surgical treatment that needed proximal intestine 
diversion. Cystogram examination showed fistula between the 
urethra and rectum19.

Developments in surgical technique have decreased surgery du-
ration and complication incidences, being that various unpre-
dictable complications are still present in urological laparoscopy. 
Indication in urological laparoscopy must closely be controlled 
and must be accompanied by a thorough understanding of mi-
crological structure during surgery to prevent accidental inju-
ries. Complications can be minimalized by improving surgical 
technique, substantiate anatomy knowledge, and increased ex-
perience. This through this surgeon can benefit from minimally 
invasive surgeries, without causing complications20.

Conclusion

In this research, a relation between difficulty level of surgery and 
intraoperative complication incidences in urological laparoscopy 
has been established in RSUP Dr. Sardjito (a public hospital). The 
more difficult the urological laparoscopy the higher the level of 
incidences of complications occurred. Complications that were 
discovered in the study included vascular and organ injuries, 
which needed corrections with laparoscopy or open surgeries, 
depending on objective condition. This is related to the anato-
my understanding and difficulty of surgery.
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