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Abstract 
Objective: Anesthesia for laparoscopic surgery is particular because of the car-
diopulmonary repercussions of pneumoperitoneum. This study reports the 
experience in secondary level hospital located in suburban environment. 
Methods: This is a cross-sectional study carried out at Monkole hospital from 
May 2016 to May 2023. It concerns patients anesthetized for laparoscopic sur-
gery. Perianesthetic data were collected and analyzed with SPSS 26.0 for p < 
5%. Results: Eighty-four patients (4.2%) were selected out of 2000 eligible 
patients. The median age was 31 years, the range between 15 and 30 years 
(40.5%), female gender and approved patients (70.3%) predominated. Comor-
bidities were: sickle cell disease, high blood pressure, thinness and obesity. The 
ASA class was: I (35.2%), II (36.3%) and III (28.6%). Anesthesia was general 
with intubation for all patients. Generally, the surgery lasted less than two 
hours and the anesthesia lasted more than two hours. Postoperative analgesia 
used morphine in 27.5%. The operative indications were dominated by lithia-
sis with or without cholecystitis (48.4%) and appendicitis (16.5%). Intraoper-
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ative complications (18.7%) were: hypotension, allergy, spasm, accidental 
gallbladder and bile duct perforation. Postoperative complications (9.9%) 
were: anemia, digestive fistula, septic shock, multi-organ failure, acute lung 
edema and two deaths. Alcohol consumption was associated with intraopera-
tive complications. Anesthesia duration greater than two hours, ASA3 class, 
alcohol consumption and cholecystectomy were associated with postoperative 
complications. Conclusion: Celiosurgery is not yet established in Monkole 
probably due to the lack of permanent surgeons and the higher cost than open 
surgery. 
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1. Introduction 

Anesthesia for laparoscopic surgery is particular because of the hemodynamic, 
ventilatory and neurological repercussions induced by the pneumoperitoneum 
and by the positioning of the patient [1]-[4]. Increased intra-abdominal pressure 
and hypercapnia after insufflation of carbon dioxide through the pneumoperito-
neum during laparoscopic surgery are the mechanisms of hemodynamic, respira-
tory, etc. changes. The risks are linked to pneumoperitoneum and positioning (at-
electasis, hypercapnia, gas embolism, renal attack, cardiovascular changes). Intra-
abdominal pressure greater than 20 mmHg increases the risk of respiratory com-
plications (atelectasis, gas embolism), renal attack, high and low blood pressure, 
rhythm disturbances. The main objectives of anesthetic management are under-
standing the primary pathophysiology, optimizing functional status and hemody-
namics, and managing comorbidities to minimize the effects and impacts of pneu-
moperitoneum in patients undergoing this type of surgery [5] [6]. 

This is why this surgery is conventionally done under general anesthesia with 
tracheal intubation [7]. Volume-controlled ventilation with positive end expira-
tory pressure (PEEP) of approximately 5 cmH2O is the most commonly used 
mode. Pressure-controlled ventilation is used if there is a significant rise in airway 
pressure with risk of barotrauma and in this case tidal volume must be monitored 
[6]. The laryngeal mask presents the risks of inhalation and displacement but is 
proposed and used by certain teams [8] [9]. However, publications on the ad-
vantages of locoregional anesthesia, particularly spinal anesthesia, exist in the lit-
erature [10]-[12].  

Laparoscopic surgery is preferable over conventional laparotomy due to its ad-
vantages, such as less trauma, early mobilization, minimal blood loss, more aes-
thetic and small scars, reduced postoperative pain, postoperative recovery time 
and shorter hospital stay, as well as lower mortality and morbidity [5]. 

These advantages mean that it is now practiced in patients of all ages, including 
infants and even newborns [13]. It is performed almost for all surgeries and has 

https://doi.org/10.4236/ojanes.2025.152003


A. Mosolo et al. 
 

 

DOI: 10.4236/ojanes.2025.152003 33 Open Journal of Anesthesiology 
 

become the gold standard for cholecystectomy, appendectomy, splenectomy, gas-
troesophageal reflux surgery, colectomy, abdominal wall hernias, etc. [14] [15]. 

Postoperative pain is short-lived and almost 80% of patients may require the use 
of opioids. Locoregional anesthesia techniques (peri-medullary and peripheral) as 
well as the infiltration of local anesthetics are effective in this type of surgery [6]. 

Patient limitations to laparoscopic surgery can be: difficult access to the abdo-
men, obliteration of the peritoneal space, organomegaly, intestinal distension, and 
the potential for dissemination or recurrence of cancer, pregnancy, increased in-
tracranial pressure, abnormalities of cardiac output and gas exchange in the lung, 
and chronic liver disease and coagulopathy. While many of these conditions were 
formerly considered absolute contraindications to laparoscopy, they are now con-
sidered, by many surgeons, to be only relative contraindications [16]. 

Although laparoscopic surgery has become the gold standard for many thoracic 
and abdominal visceral procedures in high-income countries [14] [15], it has been 
slow to develop in low-income countries. Thus, in the Democratic Republic of 
Congo, its practice dates back more than thirty years but its development is more 
recent and publications in anesthesia on this subject are rare. The study recently 
published in December 2023 by Muamba only concerned digestive endoscopy 
[17]. At the Monkole Hospital Center, the technique began around the year 2016 
and this study reports the experience of anesthesia in laparoscopic surgery in this 
hospital since it has been practiced there. 

2. Methods  
2.1. Type, Period and Setting of the Study 

This is an observational study carried out at Monkole Hospital Center (MHC) 
from May 2016 to May 2023 concerning patients who received anesthesia for lap-
aroscopy for all indications. The MHC is a secondary level private hospital used 
as a general reference hospital for the Mont Ngafula I health zone. It organizes all 
medical services with an operating theater having basic minimum equipment for 
anesthesia. 

2.2. Patient Selection 

Patients of all ages and genders anesthetized for laparoscopy (with pneumoperi-
toneum) whether diagnostic or interventional in the field of gynecology, paediat-
ric surgery and digestive surgery were included. Patients anesthetized for urolog-
ical endoscopy, digestive or bronchial endoscopy were excluded. 

2.3. Collection of Data 

The data were collected by the investigators on the basis of a pre-established col-
lection form containing all the study variables. As there is an anaesthesia database 
at Monkole Hospital, we simply extracted the data relating to laparoscopic surgery 
during the study period. The variables sought were the general characteristics of 
the patients: age according to the date of the last birthday, gender, coverage of 
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healthcare costs by the company or by the patient, home in relation to the health 
zone, medical history and body mass index. Paraclinical variables: hemoglobin 
level, number of platelets, prothrombin level (PT), activated partial thromboplas-
tin time (aPTT), creatinemia, transaminases, performance of cardiac ultrasound 
and electrocardiography (ECG). Anesthetic variables: anesthetic techniques and 
products, ASA class, Mallampati and Cormack grades, airway management, du-
ration of anesthesia and postoperative analgesia. Surgical characteristics: indica-
tion and surgical procedure, surgical specialty, duration of surgery and possible 
transformation into open surgery. Evolutionary variables: intra- and postopera-
tive complications until hospital discharge and length of hospital stay. 

2.4. Anaesthesia Protocol for Laparoscopic Surgery at the MHC 

A pre-anaesthetic consultation is compulsory, and pre-operative examinations are 
requested on a case-by-case basis depending on the patient’s condition. General 
anaesthesia with tracheal intubation and curarisation is the rule. Antibiotic ther-
apy or antibiotic prophylaxis (using cefuroxime or, failing that, amoxicillin + 
clavulanic acid) is administered according to the type of surgery in the Altermeir 
classification. Propofol is used for induction and halogen for maintenance. Mon-
itoring is basic: non-invasive arterial pressure, peripheral oxygen saturation, elec-
trocardiography, alveolar gas, in particular exhaled carbon dioxide, which is 
maintained between 35 and 40 mmHg. Volume-controlled ventilation is the rule: 
a tidal volume of between 6 and 8 ml/kg of predicted weight, a positive end expir-
atory pressure (PEEP) of between 3 and 6 cmH2O, and a plateau pressure that 
must not exceed 30 cmH2O. Intra-abdominal pressure should not exceed 15 mmHg. 
Prevention of nausea and vomiting with dexamethasone plus ondasetron is not 
systematic. Analgesia is multimodal (paracetamol + ketoprofen followed by ibu-
profen for 48 hours plus or minus tramadol or morphine if pain is rated higher 
than 3/10). Infiltration of trocar holes with ropivacaine is inconsistent due to its 
rarity on the Congolese market. 

2.5. Statistical Analysis 

Data was entered using Excel 2013, verified, coded and transferred to SPPS 26.0 
for analysis. Quantitative variables are presented as mean with standard devia-
tions or median with interquartile space and compared with Student’s t test. Cat-
egorical variables are presented as frequency and compared with Pearson’s Chi-
square or Fisher’s exact test. The search for factors associated with complications 
was carried out by logistic regression and the strength of association between a 
factor and a complication was measured by calculating the odds ratio and their 
95% confidence intervals. For all tests, the p-value was set to less than 5%. 

2.6. Ethical and Regulatory Aspects 

The hospital management had given its agreement. The protocol was approved by 
the ethics committee under number ESP/CE/135/2024. The principles of confi-
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dentiality and anonymity were respected in accordance with the Helsinki Con-
vention. We have no conflict of interest in this work. 

3. Results 

During this period, 84 patients were anesthetized for laparoscopy for nearly 2000 
eligible, or 4.5%. All 84 patients were analyzed. 

3.1. General Patient Characteristics 

Table 1 presents the general characteristics of the patients. 
The median age was 31 years old, the group between 15 and 30 years old (34.1%) 

predominated with a significant difference p = 0.034), that of 30 to 45 years old 
represented 24.2%, that of 45 to 60 years old represented 17, 6%, those under 15 
years old represented 15.4% and those over 60 years old represented 8.8%. The 
female gender predominated with a sex ratio M/F: 0.44 without significant differ-
ence (p = 0.081). Patients cared for by their companies were predominant (70.2 %) 
without a significant difference (p = 0.327). Patients from the health zone repre-
sented 17.9% compared to 82.1% for those not belonging to the health zone with-
out significant difference (p = 0.647). Comorbidities were: sickle cell disease 
(25.3%), alcohol intoxication (25%), thinness (21.4%), high blood pressure 
(17.9%), obesity (14.3%), viral hepatitis (4.8%), gastritis (5.9%), digestive cancer 
(3.6%), asthma (2.2%), epilepsy (2.4%), diabetes (2.4%), valvular disease (1.2%), 
renal aggression under extrarenal purification (1.2%), pericarditis (1.2%) and di-
abetes (1.2%). 

 
Table 1. General patient characteristics. 

Variables n = 84 (%) [Min-Max] Median (IQR) p 
Sex    0.081 

Male 26 (31)    

Feminine 58 (69)    

Age  [2 - 80] 31 (20 - 48.5) 0.034 
<15 10 (11.9)    

15 - 30 34 (40.5)    

30 - 45 18 (21.4)    

45 - 60 15 (17.9)    

>60 7 (8.3)    

Patient category    0.327 
Agreement 59 (70.2)    

Private 25 (29.8)    

Origin     

Health zone 15 (17.9)   0.647 
Outside health zone 69 (82.1)    

Antecedent    - 
High blood pressure 17 (20.29)    

Valvulopathy 1 (1.2)    
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Continued 

Pericarditis 1 (1.2)    
Epilepsy 2 (2.4)    
Gastritis 5 (5.9)    

Asthma 2 (2.4)    

Viral hepatitis 4 (4.8)    

Sickle cell disease 22 (26.2)    

Diabetes 2 (2.4)    

Obesity 12 (14.3)    
ARA/ERP 2 (2.4)    

Digestive cancer 3 (3.6)    
Alcohol poisoning 21 (25)    

BMI in Kg/m2  [13 - 45] 22.5 (19 - 27) 0.874 
Thinness 18 (21.4)    

Normal 32 (38.1)    

Overweight 22 (26.2)    

Obesity 12 (14.3)    

Legend: ARA = acute renal attack, ERP = extrarenal purification, BMI = body mass index. 

3.2. Additional Examination Data 

Table 2 presents the data from the additional examinations. 
The hemoglobin level was <7 g/dl in 40.5% and ≥7 g/dl in 59.5%. The platelet 

count was less than 150 × 103/mm3 in 3.6%, between 150 and 450 × 103/mm3 in 
82.1% and >450 × 103/mm3 in 11.9%. The prothrombin level (PT) was normal 
(≥70%) in 51.2%, <70% in 35.7% and not achieved in 13.1%. Activated partial 
thromboplastin time (aPTT) was normal (<40 seconds) in 57.1%, pathological 
(≥40 seconds) in 17.9% and not achieved in 25%. Creatinemia was normal in 
53.6%, pathological in 4.8% and not achieved in 41.6%. Transaminases were nor-
mal in 34.4%, pathological in 9.5% and not achieved in 56%. The electrocardio-
gram was normal in 2.4%, pathological in 6% and not performed in 91.6%. Car-
diac ultrasound was normal in 3.6%, pathological in 4.8% and not performed in 
91.6%. There were no significant differences for all variables. 
 
Table 2. Data from additional examinations. 

 n = 84 (%) [Min-Max] Median (IQR) p 
Hemoglobin in g/dl  [5 - 14] 11 (9 - 12) 0.41 

<7 34 (40.5)    
≥7 50 (59.5)    

Platelet (×103/mm3)  [78 - 783 × 103] 280.5 (214 - 355) 0.121 
<150 5 (5.9)    

150 - 450 69 (82.1)    

>450 10 (11.9)    

PT in %  [10 - 142] 72 (60.5 - 85) 0.742 
Not done 11 (13.1)    
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Continued 

<70 (low) 30 (35.7)    

≥70 (normal) 43 (51.2)    

aPTT in seconds  [20 - 68] 35 (30 - 38) 0.084 

Not done 21 (25)    

Normal 48 (57.1)    

Pathological 15 (17.9)    

Creatinine mg/dl  [0 - 5] 1 (0 - 1) 0.113 

Not done 35 (41.6)    

Normal (1.2) 45 (53.6)    

Pathological (≥1.2) 4 (4.8)    

AST in IU/L (X)  [12 - 474] 28 (15 - 42)  

ALT in IU/L (X)  [6 - 599] 22 (14 - 41)  

Transaminases    0.911 

Not done 47 (56)    

Normal 29 (34.5)    

Pathological 8 (9.5)    

ECG    0.687 

Not done 77 (91.6)    

Normal 2 (2.4)    

Pathological 5 (6)    

Echocardiography    0.724 

Not done 77 (91.6)    

Normal 3 (3.6)    

Pathological 4 (4.8)    

Legend: PT = prothrombin level, APTT: activated partial thromboplastin time, ALT = ala-
nine aminotransferase, AST = aspartate aminotransferase, ECG = electrocardiography. UI 
= international unit, X = average. 

3.3. Anesthetic Data 

Table 3 presents the anesthetic data. 
Mallampati score was I (85.7%), II (12.1%), and III (2.2%). Cormack’s grade 

was I in 94% and II in 6%. The ASA class was: I (35.2%), II (36.3%) and III (28.6%). 
Premedication was used in 19.8%. Anesthesia was general with intubation in 
96.4%, combined with spinal anesthesia in 3.6%. The duration of anesthesia was 
less than two hours in 46.2% and two hours or more in 53.8%. The anesthetic 
products used were: propofol (94.6%), sevoflurane (79.1%), sufentanil (59.3%), 
suxamethonium (47.3%), pancuronium (42.9%), atracurium (40. 5%), fentanyl 
(37.4%), prostigmine (16.5%), isoflurane (16.5%), rocuronium (8.82%), bupiva-
caine (4.4%), morphine (3.3%) and ketamine (2.2%). Postoperative analgesia used 
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morphine in 27.5%. 
 
Table 3. Anesthesia data. 

Variables N = 84 (%) [Min-Max] Median (IQR) p 
Mallampati    0.746 

1 71 (84.5)    
2 11 (13.1)    
3 2 (2.4)    

Grade of Cormack and Lehanne    0.04 
1 79 (94.5)    
2 5 (5.95)    

ASA    0.888 
1 28 (33.3)    
2 31 (36.9)    
3 25 (29.8)    

Premedication 18 (21.4)    
Type of anesthesia    0.072 

GA with OTI 81 (96.4)    
SA + GA with OTI 3 (3.6)    

Duration of anesthesia in hours  [50 - 450] 120 (85 - 170) 0.036 
<2 38 (45.2)    
≥2 46 (54.8)    

Anesthetic products     
Propofol 82 (87.6)    

Sevoflurane 69 (82.1)    
Sufentanil 48 (57.1)    

Suxamethonium 43 (51.2)    
Pancuronium 38 (45.2)    
Atracurium 35 (41.7)    

Fentanyl 36 (42.9)    
Isoflurane 15 (17.9)    

Rocuronium 8 (9.5)    

Bupivacaine 3 (3.6)    

Morphine 3 (3.6)    

Ketamine 2 (2.4)    

Postoperative analgesia    0.330 

Without morphine 60 (71.43)    

With morphine 24 (28.57)    

Legend: ASA = American Society of anesthesiologists, GA= general anesthesia, OTI = oro-
tracheal intubation, SA: spinal anesthesia. 

3.4. Surgical Data 

Table 4 presents the surgical data. 
The indications for surgery were: appendicitis (17.9%), lithiasis with or without 
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cholecystitis (52.4%), diagnostic exploration (5.95%), hernia (7.1%), gynecologi-
cal pathology (5.95%) including: (uterine myoma, endometriosis, ruptured hem-
orrhagic ovarian cyst, recto colpocele) and other pathologies (11.9%) including: 
splenic abscess, splenomegaly, digestive fistula, gastric cancer, duodenal cancer, 
pyocholecyst with liver abscess and Hirschprung disease. The surgical special-
ties were: adult digestive surgery (76.2%), pediatric surgery (17.9%) and gynecol-
ogy (5.95%). The surgical procedures were: cholecystectomy (52.4%), appendec-
tomy (17.9%), exploration (8.3%), hernia repair (7.1%); gynecological proce-
dures (7.1%) including: myomectomy, ovarian cystectomy, hysterectomy and 
removal of endometriosis nodule; other procedures: splenectomy, splenectomy 
with cholecystectomy, gastroduodenal anastomosis, hepato-cholecystectomy, in-
cision drainage of hepatic abscess plus cholecystectomy and cleaning. The average 
duration of surgery was 103 minutes and it was less than two hours in 67.85% and 
two hours or more in 32.15%. Three interventions were transformed into open 
surgery. 
 
Table 4. Surgical data. 

Variables n = 84 (%) [Min-Max] Median (IQR) p 

Indication    0.899 

Appendicitis 15 (17.9)    

Lithiasis + or − cholecystitis 44 (52.4)    

Diagnostic 5 (5.95)    

Hernia 6 (7.1)    

Gynecological 5 (5.95)    

Other intraabdominal pathology 10 (11.9)    

Surgical specialty    0.291 

Gynecology 5 (5.95)    

Digestive Surgery 64 (76.2)    

Pediatric surgery 15 (17.9)    

Main surgical procedure    0.484 

Appendectomy 15 (17.9)    

Cholecystectomy 44 (52.4)    

Exploration 7 (8.3)    

Hernia cure 6 (7.1)    

Gynecological procedures 6 (7.1)    

Other acts 8 (9.5)    

Duration of surgery in hours  [25 - 400] 80 (50 - 140) 0.027 

<2 57 (67.85)    

≥2 27 (32.15)    

Transformation into open 3 (3.6)    
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3.5. Scalable Data 

Table 5 presents the intra-and postoperative complications. 
Intraoperative complications were present in 17.9% and consisted of: arterial 

hypotension (8.3%), probable allergic reaction (3.6%), spasm (2.4%), accidental 
gallbladder perforation (1.2%), common bile duct injury (1.2%), hemorrhage 
(1.2%) and carbon dioxide failure (1.2%). Postoperative complications were pre-
sent in 10% and consisted of: anemia requiring transfusion (3.6%), vomiting 
(1.2%), digestive fistula (2.4%), septic shock (1.2%), failure multi-visceral (1.2%), 
acute lung edema due to valvular disease (1.2%) and there were three deaths or 
3.6% caused by cancer with metastasis, multi-organ failure and a probably stroke 
likely. The length of hospital stay was two days for 18 patients (21.4%), three days 
for 40 patients (47%), four days for 11 patients (13.1%) and five days or more for 
15 patients (17.8%). 

 
Table 5. Intra and postoperative complications.  

Variables Frequency (n = 84) % 
Intraoperative complications   

Absent 69 82.1 
Low blood pressure 7 8.3 

Probable allergic reaction 3 3.6 
Spasm 2 2.4 

Gallbladder perforation 1 1.2 
Common bile duct injury 1 1.2 

Hemorrhage 1 1.2 
Carbon dioxide outage 1 1.2 

Intraoperative transfusion 10 11.9 
Postoperative complications   

Absent 76 90 
Anemia requiring transfusion 3 3.6 

Vomiting 1 1.2 
Surgical revision 3 3.6 

Digestive fistula and biliary fistula 2 2.4 

Septic shock 1 1.2 

Multi-organ failure 1 1.2 

Acute pulmonary edema 1 1.2 

Vaso -occlusive crisis 1 1.2 

Death (stroke, cancer, MOF) 3 3.6 

Length of hospital stay (X and extreme) 4.2 (1 to 10)  

Two days 18 21.4 

Three days 40 47.6 

Four days 11 13.19 

Five days more 15 17.8 

Legend: MOF = multiple organ failure, X = average. 
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3.6. Factors Associated with Complications 

Table 6 presents factors associated with complications. 
In multivariate analysis, alcohol consumption was associated with intraopera-

tive complications. While anesthesia duration greater than two hours, ASA3 class, 
alcohol consumption and cholecystectomy were associated with the occurrence of 
postoperative complications. 

 
Table 6. Factors associated with complications. 

Factors associated with intraoperative complications 

Variables p-Value OR (95% CI) p-Value ORa (95% CI) 

Age < 60 years 0.044 0.11 (0.015 - 0.94) 0.038 0.13 (0.018 - 0.94) 

Anesthesia duration ≥ 2 hours 0.065 1.52 (0.73 - 9.98) 0.371 0.97 (0.55 - 3.6) 

Surgery duration ≥ 2 hours 0.519 0.53 (0.07 - 3.6) 1 0 

Female gender 0.063 1.46 (0.61 - 6.88) 0.091 1.41 (0.45 - 6.05) 

Cardiovascular disease 0.253 1.19 (0.48 - 7.5) 0.418 1.2 (0.35 - 5.6) 

Alcohol consumption 0.082 1.56 (0.71 - 7.7) 0.019 1.98 (1.13 - 9.1) 

Hemoglobin < 7 g/dl 0.87 0.87 (0.17 - 4.45) 0.987 0.81 (0.12 - 4.78) 

ASA3 0.997 1.08 (0.01 - 3.9) 0.72 1.14 (0.14 - 8.7) 

Indication     

Appendicitis and exploration 1 0 1 0 

Cholecystectomy 0.991 0.98 (0.05 - 17.9) 0.013 1.3 (1.06 - 8.84) 

Hernia 1 0 1 0 

Factors associated with postoperative complications 

Variables p-Value OR (95% CI) p-Value ORa (95% CI) 

Age > 60 years 0.296 0.25 (0.02 - 3.29) 0.051 0.15 (0.01 - 1.16) 

Anesthesia duration ≥ 2 hours 0.087 1.2 (0.83 - 11.12) 0.032 2.21 (1.35 - 14) 

Surgery duration ≥ 2 hours 0.998 1.0 (0.83 – 11.12) 0.43 0.48 (0.08 – 2.8) 

Female gender 0.452 0.54 (0.11 - 2.6) 0.336 0.52 (0.13 - 1.96) 

Cardiovascular disease 0.773 1.36 (0.16 - 11.3) 0.925 1.08 (0.2 - 5.8) 

Alcohol 0.046 1.98 (1.32 - 12.3) 0.018 3.27 (1.56 - 19.6) 

Hb < 7 g/dl 0.756 0.74 (0.12 - 4.8) 1 0 

Sickle cell disease 0.612 2.96 (0.05 - 15.9) 0.522 1.89 (0.65 - 7.21) 

ASA3 0.058 2.04 (0.94 - 16.99) 0.017 3.57 (1.57 - 22.3) 

Indication     

Appendicitis and Exploration 1 0 1 0 

Cholecystectomy 0.53 1.87 (0.25 - 13.8) 0.013 1.3 (1.06 - 8.84) 

Hernia 1 0 1 0 

Legend: ASA = American Society of Anesthesiologists, Hb = hemoglobin. 
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4. Discussion 

This study was carried out to report the experience of laparoscopic anesthesia at 
the secondary level hospital locate in suburban environment which only con-
cerned 84 patients or 4.2% of eligible cases. The median age was 31 years with a 
predominance of the group between 15 and 30 years (p = 0.034) and of the female 
gender. Patients cared for by their companies were the majority. Indeed, the cost 
of laparoscopic surgery remains higher than open surgery, so patients whose costs 
(medical expenses, instead of costs) are covered by the company have access to it 
more easily than those who have to provide by themselves. Note that health cov-
erage is not yet effective for surgery in the DRC. Comorbidities were: sickle cell 
disease (25.3%), alcohol consumption (25%), cardiovascular pathology (17.6%) 
and obesity (14.3%). Paraclinical examinations were not systematically requested. 
The ASA class was: I (35.2%), II (36.3%) and III (28.6%). Anesthesia was general 
with intubation for all patients maintained with halogens. The indications for op-
eration were mainly vesicular and appendicular. Anesthesia often lasted more 
than two hours and postoperative analgesia used morphine in 27.5%. All patients 
were treated in hospital. Intraoperative complications were present in 18.7% and 
mainly represented by arterial hypotension (9.8%). Postoperative complications 
were present in 9.9% and consisted mainly of anemia requiring transfusion (5.4%) 
and three deaths (metastatic cancer, multiple organ failure and stroke) were rec-
orded postoperatively. Alcohol consumption and ASA class 3 were associated with 
intraoperative complications. Anesthesia duration greater than two hours, ASA3 
class, alcohol consumption and cholecystectomy were associated with postopera-
tive complications. 

Anesthesia was general with intubation for all patients although the literature 
abounds for locoregional anesthesia, particularly perimedullary anesthesia [11] 
[18]. The debate on the choice between general anesthesia and locoregional anes-
thesia remains open, the patient’s opinion should sometimes be preponderant and 
certain intraoperative positions are uncomfortable for the patient under locore-
gional anesthesia. A recent meta-analysis [19] in laparoscopic gynecological sur-
gery did not show the advantages of spinal anesthesia compared to general anes-
thesia. The laryngeal mask although recommended by certain authors [8] [9] was 
not used due to the risk of inhalation as the duration of surgery often exceeded 
one hour. The little team experience does not yet allow this risk to be taken. No 
cholecystectomy or appendectomy was performed under regional anesthesia. 
However, cases of cholecystectomy and appendectomy by laparoscopic surgery 
under locoregional anesthesia peri-medullary are published in the literature [20] 
[21]. 

Maintenance of anesthesia was done with halogens (sevoflurane or isoflurane) 
for all patients although the literature suggests total intravenous anesthesia with 
propofol because of the postoperative nausea and vomiting common in this type 
of surgery [22]. However, prevention with dexamethasone and ondasetron was 
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often used and vomiting occurred in 1.2%. The duration of anesthesia was less 
than two hours in 46.2% and two hours or more in 53.8%. It must be recognized 
that the durations of the acts were quite long due to learning. In fact, most often 
it was a single laparoscopist who worked with the learners and also trained them 
in the technique, which extended the duration of the procedures. 

Postoperative analgesia used morphine in 27.5% without the use of peripheral 
blocks, particularly the transversus abdominis block, and rarely local infiltration 
of xylocaine, contrary to certain literature which reports nearly 80% use of opioids 
[6]. 

The operating indications were dominated by appendicitis (16.5%) and lithiasis 
with or without cholecystitis (48.4%). This corroborates literature data [14] [15]. 
Pyloromyotomy for hypertrophic pyloric stenosis is currently performed under 
laparoscopic surgery [13]. No cases of newborns were recorded in this series due 
to lack of equipment adapted to this type of patient; the youngest in this series was 
two years old. The management of ruptured ectopic pregnancy, already possible 
even in less developed countries [23], was not possible due to the availability of 
the surgeon. 

Eleven patients, or 11.9%, including 7 who underwent diagnostic laparoscopy, 
were not hospitalized; however, all patients treated for interventional laparoscopy 
were hospitalized, although laparoscopic surgery has the advantage of being per-
formed on an outpatient basis [24] [25]. The reason is the level of understanding 
of patients, the journeys made from home to hospital, the duration of which varies 
greatly due to transport difficulties (traffic jams on the road) in the city of Kin-
shasa. However, a meta-analysis of randomized controlled trials did not show the 
advantages of ambulatory cholecystectomy compared to hospitalization in terms 
of mortality and morbidity except patient satisfaction which was in favor of am-
bulatory surgery [26]. It should be noted that apart from the blood count, all other 
examinations were not systematically requested in all patients in accordance with 
the recommendations of the French Society of Anesthesia and Intensive Care [27]. 

Intraoperative complications were present in 18.7% and dominated by arterial 
hypotension (9.8%) in accordance with literature data [1]-[6]. Indeed, from the 
insufflation of carbon dioxide, after a brief increase in blood pressure linked to 
the increase in vascular resistance, especially splanchnic resistance, the drop in 
venous return following the increase in intra-abdominal pressure is accompanied 
by a reduction in venous return and stroke volume and therefore a reduction in 
blood pressure [1]-[6]. A significant increase in airway pressures was not ob-
served, nor a significant decrease in tidal volume, probably because the increase 
in intra-abdominal pressure was limited to less than 16 mmHg. Indeed, intra-ab-
dominal pressure greater than 20 mmHg is associated with an increase in respir-
atory and hemodynamic complications [6]. An accidental injury to the common 
bile duct had occurred and required conversion to laparotomy for repair without 
any consequences. On the other hand, the accidental perforation of the vesicle 
before its extraction was managed under laparoscopic surgery without problem. 
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It must be recognized that the allergic reactions suspected in 3.6% were not the 
subject of an allergological investigation due to lack of resources. Postoperative 
complications present in 9.9% mainly consisted of anemia requiring transfusion 
(5.4%). This is explained by the fact that 25% of patients had sickle cell disease, 
20% had hemoglobin <7 g/dl preoperatively. Note that for all these sickle cell pa-
tients, no transfusion exchange or measurement of hemoglobin levels was carried 
out. A case of biliary fistula occurred postoperatively and was always treated lap-
aroscopically without any vital or functional consequences. On the other hand, 
the case of digestive fistula (2.1%), on the ground of metastasized cancer in an 80-
year-old patient died in a picture of septic shock. ASA class 3 multiplies by 4 the 
risk of complications in accordance with data from the general literature [28]. 
While age below 60 was protective. Without an obvious explanation, alcohol con-
sumption was associated with the occurrence of intra- and postoperative compli-
cations (risk multiplied by 2 and 3). Indeed, none of the patients in this series had 
cirrhosis, only one had metastatic liver cancer and none were in liver failure. In 
Kamaran’s study [29], male sex was an independent risk factor for conversion to 
open surgery (aOR 2.65 (1.03 - 6.94)). In this series, during cholecystectomy, only 
one case of conversion was recorded following damage to the common bile duct 
without the necessary equipment for its repair under laparoscopy. Cholecystec-
tomy appears to be a factor associated with the occurrence of postoperative com-
plications, but this is a bias probably due to the small size of the sample. Chole-
cystectomy is one of the oldest and easiest procedures to perform in laparoscopic 
surgery [14] [15]. The absence of surgeons trained in laparoscopy seems to be an 
important factor limiting the development of laparoscopic surgery in low-income 
countries such as the DRC, in accordance with the results of the of the systematic 
review carried out by Wilkinson in 2021 [30]. 

This study has the limitations of being single-center and retrospective but has 
the merit of being the first published and allows us to note that laparoscopic sur-
gery is beginning to be practiced in the city of Kinshasa and in the DRC. 

5. Conclusion 

Laparoscopic surgery is not yet established at the MHC due to the absence of per-
manent surgeon(s) and its cost which is higher than open surgery and perhaps 
also the under-information of patients on the advantages of the technique. Subse-
quent studies investigating the determinants of the non-development of laparo-
scopic surgery prove useful in verifying these hypotheses in DRC. 
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