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Abstract
The aim of this study is to present and report the perioperative outcomes, intraoperative, and postoperative complications according to the Clavien—Dindo classification. Clinical data of 448 patients who underwent 3D laparoscopy in a single center over 1 year was retrospectively analyzed, and the postoperative complications were stratified adopting the Clavien—Dindo (CD) classification. During the study period, 448 patients underwent gyneclogical 3 D laparoscopic surgery, TLH (259), laparoscopic myomectomy(104), surgery for endometriosis(20), ovarian cyst(24), and miscellaneous(41). The overall rate of intraoperative complications were 0.9 %. There were two cases of bowel injury (0.4 %), one with intra-operative bladder injury (0.2 %) and one with ureteric injury (0.2 %). In all the above cases, recovery was uneventful and no further intervention was needed. There were no incidences of vascular injury, clinical thromboembolism, ICU admission, or death. The incidence of CD Grade I complications was 1.1 %. There were two cases of postoperative vertigo which was treated with betahistine dihydrochloride. One case each of urinary tract infection and vault infection treated with antibiotics and one case of postoperative dysuria treated with flavoxate hydrochloride. Blood transfusions were required in four patients. The incidence of CD Grade II complications was 2.0 %. Two patients (0.4 %) of TLH underwent vault re-suturing under general anesthesia (CD Grade IIIb). There were no cases of CD Grade IV and Grade V complications. The complication rate in our study compares favorably with those reported by other large studies. The authors believe that a widespread implementation of a common standardized system for reporting of complications is essential for comparability of clinical data.
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Introduction
The registration of postoperative complications represents an essential component in the evaluation of surgical treatment procedures [1], but there is no consensus on the protocol for reporting and grading postoperative complications.
For a valid assessment, relevant data on outcome must be obtained in a standardized and reproducible manner to allow comparison among different centers, between different therapies and within a center over time [2, 3].
In 1992, Clavien et al. proposed a classification of complications, which was critically reevaluated and modified in 2004 to increase its accuracy and its acceptability in the surgical community [4]. This classification relies on the principle of grading complications based on the therapy used to treat the complication; this prevents the down rating of complications. This is particularly important in retrospective analyses.
The objective of our study is to retrospectively analyze the gynecological cases operated with 3D laparoscopy over 1 year and report the perioperative outcomes, intraoperative complications, and postoperative complications according to the Clavien–Dindo classification.

Patient and methods
Clinical data of 448 gynecological patients who underwent 3D laparoscopy in a single center over 1 year from 1st of January, 2015 to 31st of December, 2015, was retrospectively analyzed. This included 366 patients from within the same city and 82 patients from outside the city or country. Operations were performed using 3D laparoscopy by an experienced surgical team that always included the same chief endoscopic surgeon. The same evidence-based enhanced recovery protocols were followed in all the patients. Both handwritten and electronic charts were reviewed retrospectively. Patient files were analyzed for complications, including those that affected the bladder, rectum, ureter(s), vessel lesions, and thromboembolism. The evaluation period included all inpatient postoperative days and till 30 days post-surgery.
The Clavien—Dindo (CD) classification of surgical complications was applied for complications that occurred during the postoperative course. Complications were defined as any deviation from the normal postoperative course.
A sequelae is an “after-effect” of surgery that is inherent to the procedure. If the original purpose of surgery has not been achieved, this is not a complication but a “failure to cure”. Sequelae and failure to cure were not included in the complications.
In the Clavien—Dindo classification [ [4]]:-	
                              Grade I was assigned to any deviation from the normal postoperative course without the need for pharmacological treatment or surgical, endoscopic, and radiological interventions. Allowed therapeutic regimens are: drugs as antiemetics, antipyretics, analgetics, diuretics and electrolytes, and physiotherapy. This grade also includes wound infections opened at the bedside.

	
                              Grade II: Requiring pharmacological treatment with drugs other than such allowed for Grade I complications. Blood transfusions and total parenteral nutrition are also included.

	
                              Grade III: requiring surgical, endoscopic, or radiological intervention

	
                              Grade III-a: intervention not under general anesthesia

	
                              Grade III-b: intervention under general anesthesia

	
                              Grade IV: life-threatening complication (including CNS complications) requiring IC/ICU-management

	
                              Grade IV-a: single organ dysfunction

	
                              Grade IV-b: multi organ dysfunction

	
                              Grade V: death of a patient




                  
Microsoft Excel 14.3.7 was used for the descriptive statistical analysis.

Result
During the study period, 448 gynecological patients underwent 3D laparoscopy. Out of the 259 patients of total laparoscopic hysterectomy, in 215 patients, the specimen weight was less than 500 g, including ten cases of malignancy who underwent pelvic lymph node dissection, and in 44 patients the specimen weight was more than 500 g. Laparoscopic myomectomy was done in 104 patients. There were 20 patients of endometriosis, 24 patients of ovarian cyst, and 41 patients who underwent other miscellaneous procedure like Burch colposuspension, sacrocolpopexy, ovarian detortion, rudimentary horn excision, salpingectomy, adenomyoma excision, and diagnostic procedures (Tables 1 and 2).Table 1Patient characteristics


	Total cases (N = 448)
	Total Laparoscopic hysterectomy (N = 259)
	Laparoscopic myomectomy (N = 104)
	Laparoscopic surgery for endometriosis (N = 20)
	Laparoscopic surgery for ovarian cyst (N = 24)
	Miscellaneous (N = 41)

	Age <50
	168 (64.9 %)
	104 (100 %)
	20 (100 %)
	24 (100 %)
	36( 87.8 %)

	Age >/=50
	91 (35.1 %)
	0(0 %)
	0 (0 %)
	0 (0 %)
	5 (12.2 %)

	BMI < 8.5
	0 (0 %)
	2 (1.9 %)
	3 (15 %)
	1(4.2 %)
	0 (0 %)

	BMI 18.5–24.99
	81 (31.3 %)
	56 (53.8 %)
	10 (50 %)
	16 (58.3 %)
	20 (48.8 %)

	BMI 25–29.99
	102(39.4 %)
	34 (32.7 %)
	6 (30 %)
	10 (29.2 %)
	16 (39.0 %)

	BMI >/=30
	76( 29.3 %)
	12 (11.6 %)
	1 (5 %)
	2 (8.3 %)
	5 (12.2 %)

	Hypertension
	41 (15.8 %)
	0 (0 %)
	1 (5 %)
	1 (4.2 %)
	2 (4.9 %)

	Diabetes mellitus
	30 (11.6 %)
	2(1.9 %)
	0 (0 %)
	2 (8.3 %)
	2 (4.9 %)

	Asthma
	10 (3.9 %)
	4 (3.8 %)
	1 (5 %)
	0 (0 %)
	1 (2.4 %)

	Hypothyroidism
	41 (15.8 %)
	17 (16.3 %)
	1 (5 %)
	3(12.5 %)
	3 (7.3 %)

	Anemia with preoperative parenteral iron supplementation
	26 (10.0 %)
	11(10.6 %)
	2(10 %)
	0 (0 %)
	3 (7.3 %)

	Previous LSCS
	61(23.6 %)
	14 (13.5 %)
	2(10 %)
	0 (0 %)
	11 (26.8 %)

	Previous abdominal surgery
	32(12.4 %)
	4 (3.8 %)
	0 (0 %)
	5 (20.8 %)
	4 (9.8 %)

	Previous pelvic surgery
	64(24.7 %)
	19 (18.3 %)
	4 (20 %)
	2 (8.3 %)
	12 (29.3 %)




                     Table 2Operative time, blood loss and specimen weight


	 	Duration of surgery
	Blood loss
	Weight of specimen

	TLH (uterus <500 g) (N = 215)
	Mean 55.8 min
	Mean 52.5 cm3
                                    
	Mean 222.1 g

	Median 50 min
	Median 30 cm3
                                    
	Median 195 g

	Range 26–130 min
	Range 5–650 cm3
                                    
	Range 44–498 g

	TLH (uterus >500 g) (N = 44)
	Mean 83.8 min
	Mean 229.1 cm3
                                    
	Mean 864.8 g

	Median 75 cm3
                                    
	Median 100 cm3
                                    
	Median 672 g

	Range 45–210 min
	Range 10–1600 cm3
                                    
	Range 511–2725 g

	Laparoscopic myomectomy
	Mean 65.1 min
	Mean 120.5 cm3
                                    
	Mean 241.6 g

	Median 55.5 min
	Median 50 cm3
                                    
	Median 138 g

	Range 19–210 min
	Range 5–1700 cm3
                                    
	Range 10–1243 g

	Laparoscopic surgery for endometriosis
	Mean 55.6 min
	Mean 78 cm3
                                    
	 
	Median 44.5
	Median 50 cm3
                                    

	Range 30–165 min
	Range 10–250 cm3
                                    

	Laparoscopic urgery for ovarian cyst
	Mean 39.4 min
	Mean 18.6 cm3
                                    
	 
	Median 34 min
	Median 10 cm3
                                    

	Range 10–110 min
	Range 2–100 cm3
                                    

	Miscellaneous
	Mean 41.8 min
	Mean 21.6 cm3
                                    
	 
	Median 35 min
	Median 5 cm3
                                    

	Range 12–116 min
	Range 0–300 cm3
                                    




                  
Intraoperative
Two cases of TLH were converted to open surgery. Overall conversion rate was 0.4 %. The reason for conversion in one of the patients was difficult approach to vault due to large 32 week size uterus (specimen weight 2,725 g). In the second patient (specimen weight 1,000 g with components of endometriosis and multiple prior surgeries), dense rectal adhesions were present and the left side ureter was adhered to the tubo-ovarian mass.
There were two cases of bowel injury, one was a superficial serosal injury for which prophylactic stitch was taken. The second case was in a patient with large 26-week size uterus, two prior surgeries for endometriosis, and dense rectal adhesions with distorted anatomy, for which primary repair of sigmoid colon was done.There was a ureteric injury in the same case in which the left ureter was ligated with vascular bundle, identified immediately, ligature was removed, and prophylactic DJ stenting was done.
The incidence of bowel injury was 0.4 % and the incidence of ureteric injury was 0.2 %.
There was one case of bladder injury in a patient of laparoscopic myomectomy with a large 20 × 10 cm anterior wall fibroid, stretching the bladder. The rate of bladder injury was 0.2 %.
The overall rate of intraoperative complications was 0.9 %.
In all the above cases, recovery was uneventful and no further intervention was needed. There were no incidences of vascular injury, clinical thromboembolism, ICU admission, or death (Table 3).Table 3Intra-operative complications


	Total cases (N = 448)
	Total laparoscopic hysterectomy (N = 259)
	Laparoscopic myomectomy (N = 104)
	Laparoscopic surgery for endometriosis (N = 20)
	Laparoscopic surgery for ovarian cyst (N = 24)
	Miscellaneous (N = 41)

	Vascular injury
	–
	–
	–
	–
	–

	Bowel injury
	2
	–
	–
	–
	–

	Bladder injury
	–
	1
	–
	–
	–

	Ureteric injury
	1
	–
	–
	–
	–

	DVT/PE
	–
	–
	–
	–
	–




                     

Postoperative
There were five cases of non-infectious diarrhea. The incidence of CD Grade I complications was 1.1 %.
There were two cases of postoperative vertigo which was treated with betahistine dihydrochloride.
One case each of urinary tract infection and vault infection treated with antibiotics and one case of postoperative dysuria treated with flavoxate hydrochloride.
Blood transfusions were required in four patients. In one patient of laparoscopic myomectomy with specimen weight of 1240 g and 1700 cm3 blood loss; and in three patients of TLH with previous multiple surgeries and dense adhesions with 1000, 1000, and 1600 cm3 blood loss. These included the patient converted to open surgery and the patient with bowel and ureteric injury. The incidence of CD Grade II complications was 2.0 %.
Two patients of TLH were readmitted 25 and 30 days after surgery with complains of bleeding per vaginum and underwent examination under general anesthesia and vault re-suturing. These were classified under the CD Grade IIIb classification. The incidence of CD Grade III complications was 0.4 %. There were no cases of CD Grade IV and Grade V complications (Table 4).Table 4Postoperative complications classified adopting the Clavien—Dindo classification


	Total cases (N = 448)
	Total laparoscopic hysterectomy (N = 259)
	Laparoscopic myomectomy (N = 104)
	Laparoscopic surgery for endometriosis (N = 20)
	Laparoscopic surgery for ovarian cyst (N = 24)
	Miscellaneous (N = 41)

	Grade I
	2
	2
	1
	–
	–

	Grade II
	8
	1
	–
	–
	–

	Grade III a
	–
	–
	–
	–
	–

	Grade III b
	2
	–
	–
	–
	–

	Grade IV
	–
	–
	–
	–
	–

	Grade V
	–
	–
	–
	–
	–




                     


Discussion
Gynecological-laparoscopic interventions are in general associated with a low surgical morbidity [5, 6] and the use of 3D laparoscopy leads to a further reduction in patient morbidity and operating time [7].
Mirhashemi determined the surgical morbidity rates after gynecological-laparoscopic interventions in an academic teaching hospital; the overall complication rate in this study amounted to 19.6 % and the rate of severe complications with an indication for surgical revision to 4.7 % [8]. Saidi reported a similar complication rate (10.4 % overall; 5.1 % severe complications) after gynecological-laparoscopic interventions of various degrees of difficulty [9]. A French report evaluated 1033 gynecological-laparoscopic procedures of moderate and enhanced degrees of difficulty at a single treatment center and stated a complication rate of 3 % [10].
Definitive assessment of therapeutic procedures is limited by the lack of consensus on how to report and grade surgical complications. Subjective terms such as ‘major’ or minor should be discarded.
By means of a standardized registration system such as the Clavien—Dindo classification it appears to be possible to limit the methodologically caused underestimation of surgical morbidity in the retrospective evaluation of gynecological-endoscopic therapeutic procedures [11].
The registration of surgical morbidity in clinical case series is also difficult due to the lack of a widely accepted definition of the term “complication” [12] Standardized classification systems provide uniform definitions for the existence of a complication as well as for its degree of severity thus improving the comparability of individual studies on surgical procedures [13] and leading to a higher quality of care [14, 15] Since its introduction the Clavien—Dindo classification has experienced an exponential use in the visceral and urological clinical research [16, 17, 18, 19] A standardized system for reporting and grading surgical complications has yet to find regular use in gynecological research, with only a few studies reporting surgical complications according to the CD classification [11, 20, 21, 22]. The classification was found be simple, reproducible, logical, and comprehensive and may present a compelling tool for quality assessment in surgery in all parts of the world. It had a significant correlation with the complexity of surgery as well as with the length of the hospital stay [4].
Disadvantages of the Clavien—Dindo classification include the fact that complications with different morbidity may be classified similarly. Also, the choice to use general vs regional anesthesia as in vault re-suturing and the criteria for ICU admission may vary from hospital to hospital. This diminishes the validity when comparing different series [23]. Another disadvantage of the CD classification is that it is only to be used for postoperative complications. Myatt et al. suggested a modification of the Clavien—Dindo system for urological procedures to include intraoperative complications [24].
The complication rate in our study compares favorably with other large studies [[8–10]], and the authors believe that the widespread use of a simple, easy to use standardized system such as Clavien—Dindo classification would help in comparison of surgical outcomes leading to improvement of surgical care.
Author’s contribution
R Sinha: project development, manuscript writing, manuscript editing
I Jalote: data collection, data analysis, manuscript writing
M Sinha: project development, manuscript writing, manuscript editing
S Raje: project development, manuscript editing
G Rao; data analysis, manuscript editing
.


Compliance with ethical standards
Funding
The authors have no funding information to disclose.
                     

Conflict of interest
The authors declare that they have no conflict of interest.

Ethical standards
All procedures performed in the study involving human participants were in accordance with the ethical standards of the institute and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.

Informed consent
Informed consent was obtained from all the patients for being included in the study.


References
1.
Veen MR, Lardenoye JW, Kastelein GW, Breslau PJ (1999) Recording and classification of complications in a surgical practice. The European journal of surgery 165(5):421–424CrossRefPubMed

2.
Clavien PA, Sanabria JR, Strasberg SM (1992) Proposed classification of complications of surgery with examples of utility in cholecystectomy. Surgery 111(5):518–526PubMed

3.
Khuri SF, Daley J, Henderson W, Hur K, Demakis J, Aust JB, Chong V, Fabri PJ, Gibbs JO, Grover F, Hammermeister K (1998) The Department of Veterans Affairs' NSQIP: the first national, validated, outcome-based, risk-adjusted, and peer-controlled program for the measurement and enhancement of the quality of surgical care. National VA Surgical Quality Improvement Program. Ann Surg 228(4):491CrossRefPubMedPubMedCentral

4.
Dindo D, Demartines N, Clavien PA (2004) Classification of surgical complications: a new proposal with evaluation in a cohort of 6336 patients and results of a survey. Ann Surg 240(2):205–213CrossRefPubMedPubMedCentral

5.
Pini G, Porpiglia F, Micali S, Rassweiler J (2012) Minilaparoscopy, needlescopy and microlaparoscopy: decreasing invasiveness, maintaining the standard laparoscopic approach. Arch Esp Urol 65(3):366–383PubMed

6.
Juhasz-Böss I, Mallmann P, Möller CP, Solomayer EF (2013) Use of laparoscopy in the treatment of endometrial and cervical cancer–results of a 2012 Germany-wide survey. Geburtshilfe Frauenheilkd 73(9):911CrossRefPubMedPubMedCentral

7.
Sinha R, Sundaram M, Raje S, Rao G, Sinha M, Sinha R (2013) 3D laparoscopy: technique and initial experience in 451 cases. Gynecol Surg 10(2):123–128CrossRef

8.
Mirhashemi R, Harlow BL, Ginsburg ES, Signorello LB, Berkowitz R, Feldman S (1998) Predicting risk of complications with gynecologic laparoscopic surgery. Obstet Gynecol 92(3):327–331PubMed

9.
Saidi MH, Vancaillie TG, White AJ, Sadler RK, Akright BD, Farhart SA (1996) Complications of major operative laparoscopy: a review of 452 cases. Obstetrical & gynecological survey 51(11):661–662CrossRef

10.
Leonard F, Lecuru F, Rizk E, Chasset S, Robin F, Taurelle R (2000) Perioperative morbidity of gynecological laparoscopy: a prospective monocenter observational study. Obstetrical & Gynecological Survey 55(6):353–354CrossRef

11.
Radosa MP, Meyberg-Solomayer G, Radosa J, Vorwergk J, Oettler K, Mothes A, Baum S, Juhasz-Boess I, Petri E, Solomayer EF, Runnebaum IB (2014) Standardised registration of surgical complications in laparoscopic-gynaecological therapeutic procedures using the clavien-dindo classification. Geburtshilfe Frauenheilkd 74(8):752CrossRefPubMedPubMedCentral

12.
Sokol DK, Wilson J (2008) What is a surgical complication? World J Surg 32(6):942–944CrossRefPubMed

13.
Dindo D, Clavien PA (2009) Interest in morbidity scores and classification in general surgery. Cirugía Española (English Edition) 86(5):269–271CrossRef

14.
Gruber IV, Schmidt EH, Frank V, De Wilde RL, Wallwiener D, Brucker S (2007) Aspects of quality assurance in gynecological endoscopy. Geburtshilfe Frauenheilkd 67(4):352–358CrossRef

15.
Solomayer EF, Rody A, Wallwiener D, Beckmann MW (2013) Assessment of university gynaecology clinics based on quality reports. Geburtshilfe Frauenheilkd 73(7):705CrossRefPubMedPubMedCentral

16.
Mamoulakis C, Efthimiou I, Kazoulis S, Christoulakis I, Sofras F (2011) The modified Clavien classification system: a standardized platform for reporting complications in transurethral resection of the prostate. World J Urol 29(2):205–210CrossRefPubMed

17.
Akilov FA, Giyasov SI, Mukhtarov ST, Nasirov FR, Alidjanov JF (2013) Applicability of the Clavien-Dindo grading system for assessing the postoperative complications of endoscopic surgery for nephrolithiasis: a critical review. Turkish journal of urology 39(3):153CrossRefPubMedPubMedCentral

18.
Khan A, Palit V, Myatt A, Cartledge JJ, Browning AJ, Joyce AD, Biyani CS (2013) Assessment of clavien-dindo classification in patients > 75 years undergoing nephrectomy/nephroureterectomy. Urology annals 5(1):18CrossRefPubMedPubMedCentral

19.
Mitropoulos D, Artibani W, Graefen M, Remzi M, Rouprêt M, Truss M (2012) Reporting and grading of complications after urologic surgical procedures: an ad hoc EAU guidelines panel assessment and recommendations. Eur Urol 61(2):341–349CrossRefPubMed

20.
Park JY, Kim TJ, Kang HJ, Lee YY, Choi CH, Lee JW, Bae DS, Kim BG (2013) Laparoendoscopic single site (LESS) surgery in benign gynecology: perioperative and late complications of 515 cases. European Journal of Obstetrics & Gynecology and Reproductive Biology 167(2):215–218CrossRef

21.
Wechter ME, Mohd J, Magrina JF, Cornella JL, Magtibay PM, Wilson JR, Kho RM (2014) Complications in robotic-assisted gynecologic surgery according to case type: a 6-year retrospective cohort study using Clavien-Dindo classification. J Minim Invasive Gynecol 21(5):844–850CrossRefPubMed

22.
Mothes AR, Mothes HK, Radosa MP, Runnebaum IB (2015) Systematic assessment of surgical complications in 438 cases of vaginal native tissue repair for pelvic organ prolapse adopting Clavien–Dindo classification. Arch Gynecol Obstet 291(6):1297–1301CrossRefPubMed

23.
de la Rosette JJ, Opondo D, Daels FP, Giusti G, Serrano Á, Kandasami SV, Wolf JS, Grabe M, Gravas S (2012) Croes Pcnl study group. Categorisation of complications and validation of the Clavien score for percutaneous nephrolithotomy. Eur Urol 62(2):246–255CrossRefPubMed

24.
Myatt A, Palit V, Burgess N, Biyani CS, Joyce A (2012) The Uro-Clavien–Dindo system—will the limitations of the Clavien–Dindo system for grading complications of urological surgery allow modification of the classification to encourage national adoption within the UK? British Journal of Medical and Surgical Urology 5(2):54–60CrossRef




OEBPS/sidebar.gif





OEBPS/contact.gif





