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case, we use a biological graft – cor-matrix, which is acellular segment of the submucous part 
of the small intestine, graft that is highly rich with collagen which physically covers the defect, 
but also stimulates the surrounding area to colonize with epithelial cells from the trachea. This 
graft is used mainly in cardio-surgery, but it proved to be great patch also in other surgical areas.6

If a tracheal lesion is suspected, a precise and definite diagnosis should be made as soon as 
possible, so the prompt and adequate treatment can be performed. It will disable further loss of 
the air while breathing and possible disorder of the respiratory function as well as it will prevent 
spread of an infection into the mediastinum and mediastinitis.

If subcutaneous emphysema of the neck occurs after surgical intervention where endotra-
cheal anesthesia was provided, a possible lesion of the trachea should always be suspected and 
appropriate diagnostic and therapeutic measures need to be taken as soon as possible in order to 
prevent further complications (5).
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ABSTRACT
Background and objectives: In this era of minimally invasive surgeries, at the University 

Clinic for Urologic Surgery in Skopje, the laparoscopic radical cystectomy (LRS) was performed 
in 11 patients for the first time. In this paper, we have evaluated and summarized the anesthesia 
management, features and complications of LRC.

Material and method: In a retrospective manner, we evaluated all patents who underwent 
LRC at our Clinic over a one-year period. We noted and analyzed the following parameters: 
patients’ demographic data, preoperatively and postoperatively, laboratory data, intraoperative 
fluid volume, estimated blood loss, allogeneic transfusion requirements. Respiratory parameters 
including arterial blood gas data, anesthesia time, surgical time, time of oral intake, admission 
to ICU, hospital stay and any adverse events during the whole period of hospitalization were 
also analyzed.

Results: This evaluation included 11 patients who were successfully operated and their data 
were analyzed. Patients had similar demographic characteristics. Estimated intraoperative blood 
loss was 472 ml and decreased transfusion requirement was noticed. Due to prolonged surgical 
time and CO2 pneumoperitoneum, hypercarbia was observed in few patients. Patients had shorter 
period of bowel dysfunction and rapid oral intake, shorter hospital stay and fewer complications.

Conclusion: We believe that these data from our initial experience with newly performed 
minimally invasive radical cystectomy will reflect to our daily routine practice in radical cystec-
tomy surgery towards laparoscopy. However, some larger prospective evaluation is to be made 
for summarizing the overall conclusions.

Key words: anesthesia consideration, laparoscopy, radical cystectomy.
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Introduction
Bladder cancer control depends on the aggressiveness of the resection, and hence, usually this 
procedure is done with open surgery (1-5). Today’s minimally invasive laparoscopic surgery is 
a choice for management of urologic diseases. This approach is mainly reserved for kidney and 
prostatic conditions (6-8), although recent literature data support the feasibility of laparoscopic 
radical cystectomy (LRC) for patients with bladder cancer (9-12).

Open radical cystectomy (ORC) is mainly associated with a high morbidity. Alternative ben-
efits from laparoscopy are well known. They include avoiding big incisions and thus decreasing 
pain, discomfort and blood loss, faster recovery, shorter hospital stay, and fewer complications.

In our hospital, laparoscopic radical cystectomy has not yet been established as a standard 
treatment for patients with bladder cancer. In the literature there are debates regarding results 
associated with ORC and LRC for the potential benefits of the perioperative and postoperative 
complications. Regarding anesthesiologists’ point of view, patients presented for LRC experience 
longer surgical time, increased intra-abdominal pressure and carbon dioxide (CO2) insufflation, 
expressive Trendelenburg position and all consequences associated with all the above mentioned. 
Therefore, the aim of our study was to evaluate and summarize the anesthesia management, 
features and complications of LRC.

Material and Methods
In the period from December 2018 until December 2019, 52 consecutive patients were treated 
for radical cystectomy. Out of these patients, 11 underwent LRC, performed by a team of three 
surgeons. In every patient radical lymphadenectomy was performed. All patients with confirmed 
metastasis by computer tomography or magnetic resonance did not undergo surgery. Carcinoma 
stage was determined by the histopathological report from transurethral biopsy and TNM classi-
fication, CT scans and MR images. The American Society of Anesthesiologist (ASA) score was 
assessed in all patients. We noted and analyzed the following parameters: patients’ demographic 
data, preoperatively and postoperatively, laboratory data, intraoperative fluid volume, estimated 
blood loss, allogeneic transfusion requirements. Respiratory parameters (end-tidal carbon diox-
ide-EtCO2 and respiratory rate), arterial blood gas data (pH, partial pressure of oxygen and carbon 
dioxide PaO2/ PaCO2), anesthesia time, surgical time, time of oral intake, admission to ICU, hos-
pital stay and any adverse events during the whole period of hospitalization were also analyzed.

Statistical analysis was performed with SPSS program. Categorical variables were expressed 
as percentage and data were reported as median and ranges.

Results
Over a one-year period, 11 patients underwent successful LRC. Demographic characteristics of 
the patients and characteristics of the surgery are shown in Table 1.

Table 1. Demographic characteristics and characteristics of the surgery

Variables LRC (n=11)

Gender (Male/Female) 11 / 1

Age (years) 64.4 ± 9.6

BMI
(normal 18.5-24.9%) 9

(overweight 25-29.9%) 2

Smoking status (yes/no) 10/1

ASA (II/ III) 3/8

Duration of anesthesia (min) 450.90 ± 27.37

Duration of surgery (min) 346.36 ± 24.60

Data presented as mean and SD.

Postoperative pathohistological findings revealed stage IIC in one patient; stage IIB in 7 
patients and IIA in 3 patients. Preoperative laboratory data findings demonstrated lower level of 
Hb in five patients. Intraoperative volume was maintained with crystalloids and natural colloids 
(albumen and FFP) 750 to 1000 ml per hour. Intraoperative blood loss was 472.72 ± 87.64 and 
transfusion requirement to maintain blood volume was as follows: patients with preoperative 
anemia were transfused with 2 units of RBC, 4 patients received one unit of RBC and 2 patients 
did not receive any transfusion. Respiratory parameters and arterial blood gas analyses were 
investigated at two time points: T0 before preoxygenation and induction in anesthesia and the 
second time point T1 was one hour after CO2 insufflation. Respiratory parameters and arterial 
blood gas analysis are presented in Table 2.

Table 2. Arterial blood gas analyses

Variables Investigated times LRC (n=11)

SaO2%
T0 95.1 ± 2.54

T1 97.2 ± 1.27

PaO2 (mmHg)
T0 91.4 ± 9.1

T1 165.3 ± 34

PaCO2 (mmHg)
T0 36.4 ± 6.1

T1 46.7 ± 9.8

Ph
T0 7.42 ± 0.04

T1 7.30 ± 0.07

Data presented as mean and SD, SaO2% – oxygen saturation, PaO2 – partial pressure of oxygen, 
PaCO2 – partial pressure of carbon dioxide.

PaCO2 was managed with mechanical ventilation parameters. PaCO2 higher than 55 mmHg 
in the arterial blood gas were noticed in 2 patients. Hemodynamic data of the patients are shown 
in Table 3.
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Table 3. Hemodynamic parameters

Variables Investigated times LRC (n=11)

HR
T0 85 ± 20.4
T1 69 ± 11.5

MAP (mmHg)
T0 79 ± 10.2
T1 74 ± 9.5

IAP (mmHg) T1 12 ± 2.8
APP (mmg) T1 64 ± 6.5

Data presented as mean and SD, LRC – laparoscopic radical cystectomy, HR – heart rate, MAP meddle artery 
pressure, IAP – intra-abdominal pressure, APP – abdominal perfusion pressure.

Abdominal perfusion pressure was maintained normal (above 60 mmHg) in each patient 
ensuring adequate tissue perfusion and oxygenation. Postoperative hospital stay was 6.9 ± 2.5 
days and only one patient was postoperatively admitted to ICU. Conversion to open surgery was 
not performed in any patient. The second postoperative day oral intake was started in all patients 
and no bowl dysfunction was noticed. The observed postoperative complications included in-
fection in one patient and subcutaneous emphysema in another patient.

Discussion
This study presents our initial experience with minimally invasive laparoscopic radical cystectomy. 
Our findings appeared comparable with those found in the literature (9-14). We noticed lower es-
timated blood loss, resumption of bowel activity, early mobilization and shorter length of hospital 
stay in our group of patients, which is similar to the results presented in the meta-analysis (9-11). 
On one hand, there were notable alterations in arterial, blood gases analyses towards hypercarbia, 
which was expected due to the prolonged surgical time and CO2 insufflation in laparoscopy. On 
the other hand, Trendelenburg position is well tolerated, but it may have impact on ventilation and 
oxygenation especially if patients have respiratory comorbidities. Another study of Gavrilovska and 
coauthors showed similar alteration in arterial blood gasses and mechanical ventilation in patients 
with increased intra-abdominal pressure (15,16). In this evaluation, patients were managed with 
appropriate ventilation and did not have any prolonged adverse events or encountered any mental 
or neurological disorders. We had two cases when hyperventilation showed no improvement; the 
intra-abdominal pressure was then reduced to less than 15 mmHg, and the condition improved. 
Metabolic acidosis occurred in 2 patients and sodium bicarbonate was administered.

Closhen et al. in their study showed decreased cerebral oxygen saturation over 4 hours 
with Trendelenburg position and CO2 pneumoperitoneum in patients who had undergone ro-
botic surgery (17). Similarly, decreased cerebral oxygen saturation was shown in the study of 
Kuzmanovska et al. (18) Collins et al. reported that when more experienced team accomplished 
the procedure, improved performance and decreased surgical time was noticed (19). The reported 
surgical time in their study was 441 minutes, 368 minutes, 307 minutes in 30 cases, 30-50 cases 

and in more than 50 cases, respectively. In our 11 cases we had median surgical time of 450 
minutes. These are our initial results and our surgery team has to gain more experience in order 
to shorten the duration of surgery.

LRC is a technically challenging procedure. It offers advantages compared to the classic 
open radical cystectomy despite longer surgical time. Results presented in the literature showed 
benefits of LRC over ORC. Laparoscopy as minimally invasive procedure and hence it is the 
main reason for minimal blood loss and hemorrhage, which makes it safer surgery, and leads 
to less adverse events. Estimated blood loss in our group was 472 ml and we noticed decreased 
transfusion requirement. Novara et al. reported 375 ml estimated blood loss and lower transfusion 
rate in LRC compared to ORC group (11). On the other hand, Khan et al. did not find significance 
in blood loss and transfusion requirement between LRC and robotic surgery. Similar results were 
reported in the meta-analysis and systematic review of Fonseka (9).

In only few of the 11 evaluated patients complications were observed. One patient had subcuta-
neous emphysema and one patient had infection, which means in total 18%. Our results are similar to 
those presented in the literature. Massumoto et al. in their randomized trial included 10 patients with 
LRC and found adverse events in only 3 of them. A systematic review and meta-analysis comparing 
complications among robotic, LRC and ORC showed rates of 28%, 72%, and 47%, respectively (9). 
In another review, complication rates of 8% and 42% between LRC and ORC were reported (20).

Our data demonstrated that although LRC did not show severe complications in the small 
number of analyzed patients, in the literature taking precaution is advised for patients under-
going ORC. This is because these patients usually have a history of abdominal surgery prior to 
radical cystectomy.

Conclusion
In this new minimally invasive surgery era, laparoscopy provides effective cancer control with 
minimal impact on the quality of life. We believe that these data from our initial experience with 
minimally invasive radical cystectomy will reflect our daily routine practice in radical cystectomy 
surgery. We can advocate LRC over ORC. However, some larger prospective evaluation is to 
be made for summarizing the overall conclusions. LRC is a technically challenging procedure, 
but it can have excellent results performed by an experienced team.
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ABSTRACT
Progressive systemic sclerosis (PSS) or scleroderma is rare progressive fibrotic disorder 

of the connective tissue. Together with the connective tissue changes, atrophy of the skin, the 
involvement of various internal visceral organs may be present in these patients, as well. Not 
rarely, involvement of the alimentary tract, lungs, heart, kidney, CNS, the presence of the au-
toantibodies, collagen deposition on different body parts, together with the possible profound 
vascular hypersensitivity, are reported separately and in combination as possible anesthesiology 
challenges, sometimes even reported with detrimental outcome. We present a case of a successful 
anesthesiology management of a patient with PSS undergoing thoracic surgery and we discuss 
facts from the literature about this disease’s issues and anesthesia.
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