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Abstract
Obesity is having an increasingly significant impact on health care services across the developed world. Although initially laparoscopic surgery was thought to be contraindicated in cases of obesity, surgeons, including gynaecologists, are now routinely performing laparoscopic surgery on obese patients. Limited research has been conducted into the effect of obesity on outcomes of major laparoscopic pelvic surgery. Some authors report worsening outcomes in obese women having laparoscopic hysterectomies; others suggest that complication rates do not increase, but operating times are longer. Here, we report our experience from 250 total laparoscopic hysterectomies performed for benign, malignant and pre-malignant conditions, and we compare outcomes among normal, overweight, obese and morbidly obese patients. We used a composite score index calculated on the basis of operating and theatre times, estimated blood loss, length of stay and number and severity of complications for our comparisons. Our conclusions suggest that meticulous, consistent surgical technique may produce similar outcomes in normal and obese patients having total laparoscopic hysterectomy, with longer operating/theatre times noted only at BMI levels >40.
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Background
According to the Health Survey for England for 2013, 33 % of women were overweight and 24 % were obese [1]. Put together, these numbers suggest that more than half of the women in England have a body mass index (BMI) above 25, the upper normal limit according to the World Health Organisation (WHO) classification. The impact on health care services across the country has grown exponentially in the recent years. Estimates of the direct costs to the NHS for treating overweight and obese patients, and related morbidity in England, have ranged from approximately UK£500 million in 1998 to UK£4.2 billion in 2007 [2]. Surgical teams caring for these patients account for a large part of this burden. Obesity is an independent risk factor for peri-operative surgical morbidity across surgical specialties [3] and was initially considered a contra-indication to laparoscopic surgery. It is now well established that obese patients undergoing laparoscopic surgery benefit from the shorter hospital stays, less post-operative pain and fewer wound infections when compared with obese patients who undergo laparotomy [4]. Few studies have examined the relationship between obesity and outcomes of major pelvic laparoscopic surgery, such as laparoscopic hysterectomy. The majority of these studies include data from a mixture of laparoscopic-assisted vaginal hysterectomies and subtotal and total laparoscopic hysterectomies (TLH). Some authors report that compared to normal-weight patients, obese women tend to have worse peri- and post-operative outcomes [5]. Others suggest that complication rates do not increase, but that operating times are longer [6, 7]. Here, we compared the outcomes of women of different BMI groups undergoing TLH in our department over a period of 3 years.

Materials and methods
The electronic and paper notes of 250 patients who had TLH from June 2011 to May 2014 in our unit were reviewed retrospectively. Three laparoscopic gynaecological surgeons operated the patients (Table 1). Demographic and surgical details were recorded on Excel sheets. The surgical data extracted included surgical indication and procedure, operating and theatre time, estimated blood loss (EBL), length of stay (LOS) recorded in number of nights stayed in hospital, intra-operative and post-operative complications, readmissions, conversion to laparotomy and return to theatre rates.Table 1Number of cases per surgeon


	Surgeon
	Number of cases

	1 (benign and cancer)
	163

	2 (benign)
	57

	3 (benign)
	30




                  
The indications for TLH included benign conditions (pelvic pain/endometriosis, dysfunctional uterine bleeding, fibroids), gynaecological cancers or potential for cancer (early stage cervical or endometrial cancer, ovarian masses with no evidence of metastatic disease, endometrial hyperplasia with atypia, cervical intra-epithelial and glandular intra-epithelial neoplasia—CIN/CGIN) and patients with genetic pre-disposition for gynaecological cancer (prophylactic TLH and bilateral salpingo-oophorectomy).
The BMI was calculated according to the formula of weight (Kg)/height (m)2. The WHO BMI categorisation was used with the exception of the under-weight and normal-weight patients being grouped in the same category (BMI < 25) as we only had two under-weight patients.
To measure our primary outcome, we used a composite surgical outcome index, which has been described by Siedhoff et al. [5]. The method produces a score for each patient, i.e. a single number which represents the patient’s surgical outcome, through a point system which takes into account a number of features as shown in Table 2. The classification of complication severity follows the previously validated Clavien-Dindo classification of surgical complications [8].Table 2Measurement of the composite outcome index


	Estimated blood loss (ml)

	 1 = 0–50

	 2 = 51–150

	 3 = 151–500

	 4 = 501–1000

	 5 ≥ 1000

	Operating time (min)

	 1 = 0–90

	 2 = 91–120

	 3 = 121–240

	 4 = 241–360

	 5 ≥ 360

	Non-operating time (min)

	 1 = 0–30

	 2 = 31–45

	 3 = 46–60

	 4 = 61–80

	 5 ≥ 80

	Hospital stay

	 Number of nights = number of points

	Dindo classification of complication

	 0 = no complication

	 1 = grade 1 (any deviation from normal post-op course)

	 2 = grade 2 (requiring pharmacological treatment)

	 3 = grade 3a (requiring surgical, endoscopic or radiology treatment)

	 4 = grade 3b (same as 3a, but under general anaesthesia)

	 5 = grade 4a (single organ dysfunction)

	 6 = grade 4b (multi-organ dysfunction)

	 7 = grade 5 (death)

	Number of complications

	 Number of points = number of complications




                  
Statistical analysis
The SPSS software was used for statistical analysis. The data failed to meet the specifications of a normal distribution. A non-parametric Kruskal-Wallis ANOVA was performed across the BMI categories to examine differences among their scores. Regression analysis was performed to investigate a possible correlation between score and BMI. p values below 0.05 were considered statistically significant.


Results
The present study included 250 patients who had TLH for benign, malignant or pre-malignant pathology. The mean age of our patient group was 52.7 and the mean BMI was 30.6. Table 3 shows the distribution of patients according to WHO BMI categories. Table 4 shows the indications for surgery.Table 3Distribution of patients according to the World Health Organisation (WHO) BMI categorisation


	BMI category (WHO)
	No. of patients (%)

	<25
	52 (20.8)

	25–29.9
	66 (26.4)

	30–34.9
	63 (25.2)

	35–39.9
	41 (16.4)

	≥40
	28 (11.2)




                     Table 4Indications for surgery


	Indication for surgery
	No. (%)

	CIN/CGIN
	9 (3.6)

	Cervical cancer
	1 (0.4)

	Endometrial hyperplasia
	46 (18.4)

	Endometrial cancer
	56 (22.4)

	Ovarian mass
	17 (6.8)

	Prophylactic
	6 (2.4)

	DUB
	62 (24.8)

	Pelvic pain/endometriosis
	19 (7.6)

	Fibroids
	34 (13.6)



                              CIN/CGIN cervical intra-epithelial neoplasia/cervical glandular intra-epithelial neoplasia, DUB dysfunctional uterine bleeding



                  
The mean operating time was 135 min (range, 58–342 min) and mean theatre time was 154 min (range, 81–362 min). The mean estimated blood loss (EBL) was 73 ml (range, 50–800 ml). The mean length of stay (LOS) was 1.3 nights (range, 1–4 nights). The breakdown of these data according to BMI category is shown in Fig. 1.[image: A10397_2016_968_Fig1_HTML.gif]
Fig. 1Mean operating, theatre times, estimated blood loss (EBL) and length of stay (LOS) according to BMI category




                  
The overall complication in our case series was 2 % (Table 5). There was one conversion to laparotomy (0.4 % rate of conversion), due to difficulty in maintaining pneumoperitoneum. There was no haemorrhage large enough to require blood transfusion and no visceral injuries.Table 5Complications


	Complication
	No. (%)

	Pelvic infection/haematoma
	1 (0.4)

	Wound infection/haematoma
	2 (0.8)

	Urinary tract infection
	1 (0.4)

	Deep venous thrombosis
	1 (0.4)




                  
The mean index score for the 250 patients was 6.1 (range, 2–15). The mean scores for each BMI group and their standard deviations are shown in Fig. 2. The class III obesity group had the highest score and the differences between the score of this group and the scores of each of the other BMI groups were statistically significant. There were no statistically significant differences observed between the scores of the other four BMI groups. Regression analysis showed no significant correlation between the two variables, BMI and score (sig. >0.05, data not shown).[image: A10397_2016_968_Fig2_HTML.gif]
Fig. 2Mean scores for each BMI group and their standard deviations. The class III obesity group score was statistically significantly different compared to all other BMI groups (*p < 0.05)




                  

Discussion
Here, we present the outcomes of a case series of 250 TLHs performed in our unit for benign indications, gynaecological cancer and pre-malignant disease and we investigate the relationship between the surgical outcomes and the BMI of the patients operated on. To compare surgical outcomes, we used a composite score index to offset the relatively low number of patients and rarity of complications [5, 8, 9]. The highest mean composite score was observed in morbidly obese patients (BMI > 40).
Several studies have reported on outcomes of laparoscopic hysterectomies, including, in the same cohort of patients, total, subtotal and laparoscopically assisted vaginal hysterectomies. Such a large study was published by Donnez et al. in 2008 [10]. This was a retrospective review of 3190 laparoscopic hysterectomies, suggesting that the laparoscopic route is safe and beneficial to the patient when compared with abdominal hysterectomy. There are very few published case series of TLHs alone, which are large enough to be able to assess rates of rare complications. One of the largest such studies was published by Chopin et al. and included a cohort of 1460 TLHs [6]. Our outcomes were largely comparable with the outcomes of these authors. Our mean operating time was 139 min (compared to 132 min by Chopin et al.) and complication rates were either similar or lower. We noted a striking difference in length of stay with 1.4 days in our study compared to 3.5 for Chopin et al., which is probably evidence of the differences seen among surgical teams in managing their patients at the post-operative period. Elsewhere, Bonilla et al. reported their 5-year experience of 511 TLHs [11]. Again, complication rates were comparable with our study.
When attempting to compare surgical outcomes, large numbers of patients are required in order to reach statistical significance for complications such as visceral injuries, which usually have rates less than 1 %. To deal with this problem, Siedhof et al. suggested a composite index which compounds surgical outcomes into a single, easily interpretable score [5]. We observed the highest mean composite score in the morbidly obese patients group, mainly due to higher operating and theatre times. Despite the fact that this observation reached statistical significance, the clinical significance may be doubtful. In fact, our results indicate that the clinical perception, which suggests that laparoscopic surgery in the obese patient is more challenging and hence the outcome is likely to be worse with increasing BMI, may not be valid. The financial implications on the other hand may be more important. Longer theatre times translate to higher costs. In the UK, the average National Health Service (NHS) theatre cost is UK£20 per minute [12]. Therefore, the difference in mean theatre time of 35 min observed between normal-weight and morbidly obese patients in our series translates to significant differences in theatre operating costs.
Our observations are in agreement with those of Chopin et al. who suggested that when the operative technique is meticulous, surgical outcomes of laparoscopic hysterectomies are similar in normal, overweight and obese patients, although the operating time is longer for the latter group [6]. Another group of authors observed similar complication rates between obese and non-obese patients undergoing TLH [13]. The above studies grouped all their patients with BMI > 30 into one group, thus missing the opportunity to compare outcomes by various classes of obesity. In particular, Chopin et al., the largest series of TLHs alone investigating the correlation between complications and BMI, had a very uneven distribution of BMIs with only 7 % of their cases with BMI > 30 versus 53 % in our case series [6]. Other studies have examined the outcomes of a mixture of laparoscopic or robot-assisted gynaecological procedures in relation to patient BMI and found that obesity was not a risk factor for poor surgical outcome in their case series [14–17]. On the other hand, such findings are in contrast with Siedhof et al. This group reported their results from a cohort of 834 laparoscopic hysterectomies. As BMI increased, they observed an exponential increase in the composite index, an increase in operating and theatre time and a linear increase in EBL [5].
Our study carries a number of limitations. It is an observational retrospective study with the relevant inherent bias. It includes a relatively low number of patients and there is an imbalance in numbers of patients in the various BMI groups, in particular, a lower number of morbidly obese patients. Patients were operated on by three laparoscopic surgeons with different levels of experience. Due to the retrospective nature of the study, certain groups of data were incomplete. As a result, we were not able to examine the effect of confounding factors such as uterine weight and presence of dense adhesions to the surgical outcome, and thus single out BMI as the only likely risk factor. Finally, we grouped cancer patients and patients with benign conditions together, a selection that has been avoided by other similar studies.

Conclusions
In conclusion, we suggest that diligent and consistent surgical technique produces similar outcomes in normal-weight, obese and morbidly obese women requiring TLH. Differences in duration of surgery and theatre time may translate into higher operational costs for morbidly obese women. While this retrospective study carries a number of limitations, our results advocate the safety of major laparoscopic pelvic surgery in morbidly obese women. Certainly, this should not discourage clinicians from counselling their patients appropriately in relation to weight loss.
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