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Abstract
Objective
To compare laparoscopic hysterectomy (LH) with total abdominal hysterectomy (TAH) regarding different outcome measures at our tertiary hospital.

Study design
This retrospective comparative cross-sectional study was conducted at the Department of Obstetrics and Gynecology Department, Women’s Hospital, Hamad Medical Corporation, Doha, Qatar. It included 44 patients who had LH (group 1) and 95 patients who had TAH (group 2) during the period from January 2009 through June 2014.

Results
Three patients were converted from LH to TAH and were excluded from the final analysis. The size of the uterus was smaller in the LH group than the TAH group (7.38 ± 1.92 vs 10.25 ± 3.84 cm, respectively; p < 0.0005). The operative time was shorter in TAH than in LH (2.22 ± 0.93 vs 2.43 ± 0.94, respectively; p = NS). The blood loss was less in the LH group than the TAH group (258.54 ± 65.26 vs 370.32 ± 74.8, respectively; p = NS). There were no significant differences between both groups regarding rates intraoperative and early postoperative complications; however, late postoperative complications were significantly higher in the TAH group (p < 0.05). The length of hospital stay was shorter with LH than TAH (3.63 ± 1.28 vs 5.22 ± 4 days, respectively; p < 0.001)

Conclusion
LH compares to TAH in terms of duration of surgery, rates of intraoperative and early postoperative complications, and the need for blood transfusion. However, it has significantly less rate of late postoperative complications and length of hospital stay.
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Introduction
Over 430,000 hysterectomies were performed in the USA in 2010, making it the most common gynecological surgical operation. Between 1998 and 2010, the distribution of the surgical approach was 65% abdominal, 20% vaginal, 13% laparoscopic, 0.9% robotic, and 1.2% had a radical hysterectomy. 2002 was the peak year for hysterectomy, after that there was a decline in the rates of hysterectomy due to approaches of utilizing less invasive alternatives to hysterectomy [1].
Most studies comparing abdominal and vaginal routes of hysterectomy have concluded that the vaginal approach should be the preferred route as it is associated with less complication rates, shorter hospital stay, and lower cost compared to the abdominal route [2–4]. However, the indication and complexity of the procedure can influence the route of surgery; thus, data from observational studies must be interpreted with caution.
Recent developments of minimally invasive surgery (MIS) in gynecologic surgery have expanded the laparoscopic route of hysterectomy. Less invasive procedures, when possible, are typically preferable to more invasive procedures [5], and in general, a surgeon should choose the procedure which best achieves the goal of surgery and at the same time maximizes patient safety. A statement from the American College of Obstetricians and Gynecologists (ACOG) advises surgeons to use a vaginal approach whenever possible, and for patients in whom vaginal hysterectomy is not feasible or indicated, laparoscopic hysterectomy should be performed over open abdominal hysterectomy. In all cases, the choice of the route of hysterectomy should take into account the clinical factors and surgeon’s experience to maximize patient’s safety and optimize outcomes [6]. The aim of this study was to compare laparoscopic hysterectomy (LH) with total abdominal hysterectomy (TAH) regarding different outcome measures at our tertiary hospital.

Patients and methods
This retrospective comparative cross-sectional study included 44 patients who underwent LH with or without salpingo-oophorectomy at the Department of Obstetrics and Gynecology, Women’s Hospital, Hamad Medical Corporation, Doha, Qatar, from January 2009 through June 2014. They were compared to 95 patients who had TAH with or without salpingo-oophorectomy during the same period. The study was approved by the local research and ethics committee at Hamad Medical Corporation (#14362/14). The medical records of the studied cases were reviewed. The study included all cases that undergone hysterectomies for different gynecological indications whether via laparoscopy or laparotomy. Patients that had hysterectomies due to advanced gynecological malignancy, intractable procidentia, and complications of childbirth such as uterine rupture or intractable hemorrhage were excluded from this study.
The hospital records were retrospectively studied for age, body mass index (BMI), parity, indication for surgery, medical co-morbidities, previous operations, size of the uterus (confirmed by either ultrasound or magnetic resonant imaging (MRI)), operative bleeding/estimated blood loss (EBL), pre- and post-operative hemoglobin (HB) level, operative time (time from the first incision to the last stitch), hospital stay, need for postoperative analgesia, the need for blood transfusion, early (occurring within 30 days of surgery) and late (occurring after 30 days of surgery) postoperative complications, and the conversion rate from laparoscopy to laparotomy.
Group 1 included 44 cases that had LH (27 (61.4%) had LAVH [laparoscopically assisted vaginal hysterectomy] and 17 (38.4%) had TLH [total laparoscopic hysterectomy]), and group 2 included 95 cases that had TAH. All surgeries were performed by senior gynecologists. In all cases, the vaginal cuff was closed using polyglactin 910 suture. All uteri in the LH group were removed through the vagina, there were no cases that had subtotal LH, and morcellation was not used. The outcome in both laparotomy and laparoscopy groups was reviewed regarding the hospital stay, operating time, estimated blood loss, pain scale, and complications.
Statistical analysis was performed using Student’s t test and X2 test where appropriate. P < 0.05 was considered statistically significant with < 0.001 as highly significant. Statistical analysis was performed on the SPSS Advanced Statistical Software Version 10 (SPSS, Inc., Chicago, USA).

Results
In the present study, a total of 139 cases were recruited, divided into 2 groups; group 1 including 44 LH cases and group 2 including 95 TAH cases, from January 2009 till June 2014. Only 3 out of 44 cases of LH were converted to TAH due to severe adhesions from prior surgeries, and they were excluded from the final analysis.
There were no statistical significant differences in the age, parity, BMI, or preoperative hemoglobin level between both groups. However, the size of the uterus was significantly smaller in the LH group than the TAH group (7.38 ± 1.92 vs 10.25 ± 3.84 cm, respectively; p < 0.0005) (Table 1).
Table 1Demographic and baseline clinical data of patients (total of 136)


	 	Group 1, N = 41
	Group 2, N = 95
	P value

	Age (years): mean ± SD
	50.17 ± 9.5
	49.39 ± 7.36
	NS

	Parity: mean ± SD
	4.44 ± 2.88
	3.51 ± 2.64
	NS

	BMI (kg/m2): mean ± SD
	34.47 ± 7.42
	32.17 ± 6.85
	NS

	Preoperative HB (g/dl): mean ± SD
	11.93 ± 1.46
	11.2 ± 1.7
	NS

	Size of the uterus in cm: mean ± SD
	7.38 ± 1.92
	10.25 ± 3.84
	< 0.0005


NS non-significant, HB hemoglobin, SD standard deviation



As shown in Table 2, the commonest indications for surgery in group 1 were endometrial hyperplasia (43.9%), fibroids (24.4%, CIN (17%), and abnormal uterine bleeding (9.8%). While in group 2, the commonest indications were fibroids (62%), abnormal uterine bleeding (18.9%), endometrial hyperplasia (6.3%), and endometriosis (5.2%).
Table 2Indications for surgery


	 	Group 1
N = 41, n (%)
	Group 2
N = 95, n (%)

	Fibroid
	10 (24.4)
	59 (62)

	Endometriosis
	0 (0)
	5 (5.2)

	Adenomyosis
	2 (4.9)
	3 (3.1)

	Endometrial hyperplasia
	18 (43.9)
	6 (6.3)

	Adnexal pathology
	0 (0)
	1 (1)

	Abnormal uterine bleeding
	4 (9.8)
	18 (18.9)

	CIN
	7 (17)
	1 (1)

	Persistent trophoblastic disease
	0 (0)
	2 (2.1)


CIN carcinoma in situ



Table 3 shows that the operative time was shorter in TAH than in LH (2.22 ± 0.93 vs 2.43 ± 0.94, respectively), but it was not statistically significant. There was no statistical significant difference in the EBL, but the LH group had less blood loss (mean 258.54 ml) compared to TAH (mean 370.32). TAH had less intraoperative complications than LH, with less bleeding, and bladder injury, but more vaginal laceration; however, these differences were not statistically significant.
Table 3Intraoperative parameters


	 	Group 1
N = 41
	Group 2
N = 95
	P value

	Duration surgery in hours: mean ± SD
	2.43 ± 0.94
	2.22 ± 0.93
	NS

	EBL in mL: mean ± SD
	258.54 ± 65.26
	370.32 ± 74.8
	NS

	Intraoperative complications:n(%)

	Bleeding
	1 (2.4%)
	4 (4.2%)
	NS

	Bladder injury
	0 (0%)
	1 (1 %)

	Vaginal wall laceration
	1 (2.4%)
	0 (0%)


SD standard deviation, NS non-significant, EBL estimated blood loss, mL milliliters



The length of hospital stay was significantly shorter in the LH group than the TAH group (3.63 ± 1.28 vs 5.22 ± 4.00 days, respectively; p < 0.001). Likewise, the rate of late postoperative complications was significantly less with LH than with TAH (p < 0.05). However, there were no significant differences between both groups regarding the need for blood transfusion, the use of antibiotics, postoperative HB level, rate of early postoperative complications, and the need for postoperative analgesia (Table 4).
Table 4Postoperative parameters


	 	Group 1
N = 41
	Group 2
N = 95
	P value

	Blood transfusion:N(%)
	2 (4.8)
	6 (6.3)
	NS

	Antibiotics use:N(%)
	18 (43.9)
	53 (55.7)
	NS

	Postoperative HB in g/dL: mean ± SD
	10.22 ± 1.68
	10.51 ± 1.34
	NS

	Postoperative complications:N(%)
	 
	Early

	Wound infection
	1 (2.4)
	6 (6.3)
	NS

	Hematoma
	2 (4.9)
	5 (5.2)

	Pelvic abscess
	0 (0)
	1 (1.05)

	Wound gapping
	0 (0)
	1 (1.05)

	UTI
	1 (2.4)
	1 (1.05)

	Fever
	1 (2.4)
	0 (0)

	Vaginal vault bleeding
	1 (2.4)
	0 (0)

	Late
	 	 
	Wound gapping
	0 (0)
	1 (1.05)
	< 0.05

	UTI
	0 (0)
	1 (1.05)

	Wound cellulites
	0 (0)
	1 (1.05)

	Vaginal cuff dehiscence
	0 (0)
	0 (0)

	Uterine scarcoma
	0 (0)
	0 (0)

	Hospital stay in days: mean ± SD
	3.63 ± 1.28
	5.22 ± 4
	< 0.001

	Analgesics:N(%)
	18 (43.9)
	52 (54.7)
	NS


SD standard deviation, NS non-significant, HB hemoglobin, UTI urinary tract infection




Discussion
As laparoscopic and vaginal hysterectomies have the advantages of lower morbidity, rapid recovery, and shorter hospital stay, there has been a recent trend away from abdominal hysterectomy [7]. The choice between LH and TAH depends on the underlying pathology and the surgeon’s skills/preferences.
The current study showed that both LH and TAH groups were matching regarding age, parity, BMI, and preoperative hemoglobin level; however, the size of the uterus was significantly smaller in the LH group compared to the TAH group (7.38 ± 1.92 vs 10.25 ± 3.84 cm, respectively; p < 0.0005). This could be attributed to selection bias by the surgeons, as most gynecologists would prefer performing LH on small uteri and those with larger uterine size will be more likely to have their hysterectomies performed through laparotomy.
In the present study, the commonest indications for surgery in the LH group were endometrial hyperplasia (43.9%), fibroids (24.4%), CIN (17%), and abnormal uterine bleeding (9.8%). While in the TAH group, the commonest indications were fibroids (62%), abnormal uterine bleeding (18.9%), endometrial hyperplasia (6.3%), and endometriosis (5.2%). These results match many previous reports [8, 9]. These results, as quoted from Nambiar et al. [10], show that “the trends in indication for hysterectomy have remained the same over the past two decades irrespective of the type of population.”
As was shown in the current study, the average operating times were (2.43 ± 0.94 h) for LH compared to (2.22 ± 0.93 h) for TAH; however, it was not statistically significant. Balci [7] and Garry [11] reported a longer operative time with laparoscopic hysterectomy than abdominal hysterectomy. On the other hand, Kongwattanakul and Khampitak [12] reported that the operative time in the LH group was shorter than the TAH group, although this difference was not statistically significant, which may be attributed to the small number of case (60 cases) in their cohort, and/or more experienced gynecologists performing the surgeries, and also the technology used for hemostasis/cutting could be a factor.
Our results showed that LH compared to TAH carried less operative blood loss (258.54 ± 265.26 vs 370.32 ± 74.8 mL, respectively; p = NS), going with Kongwattanakul and Khampitak [12] who reported similar results. The relatively less amount of blood loss with LH in our study could be explained by the surgeons’ expertise, and also, patients in the LH group had smaller sized uteri making surgery much easier, thus minimizing the intra-operative blood loss.
In our study, analgesia requirements were measured by the amount of use of both injectable and oral pain medications. 43.9% of patients in the LH group needed post-operative analgesics compared to 54.7% in the TAH group, which was similar to the results of Marana et al. [13] and Nambiar et al. [10] who reported that abdominally operated women needed more pain medications than laparoscopically operated women.
In our report, the length of hospital stay was significantly shorter with LH than TAH (3.63 ± 1.28 vs 5.22 ± 4 days, respectively; p < 0.001). Other studies have reported similar results [6, 7, 11].
The rate of intraoperative bleeding, hematoma formation, wound infection, urinary tract infection (UTI), and bladder injury was higher in TAH group compared to LH group, in contrast to vaginal vault laceration and post-operative fever that were higher in LH compared to TAH; however, these differences were statistically non-significant. Higher rates of UTI in the TAH group could be caused by the need for prolonged catheterization, and increased rates of postoperative fever following LH can be attributed to upper respiratory tract infection following endotracheal intubation [10]. There was no significant difference between both groups in mean BMI, with patients in the LH group having a mean ± SD BMI of 34.47 ± 7.42 compared to 32.17 ± 6.85 in the TAH group. Despite the higher BMI in the LH group, the rate of late postoperative complications was significantly less than the TAH group with no difference in the early postoperative complications. These results match those of Tinelli et al. [14] who reported that LH is safe and improves the quality of life in the postoperative period in morbidly obese patients. Vaginal cuff dehiscence is a rare complication of hysterectomy with a reported incidence of 0.39%, and the rate is higher after laparoscopic rather than abdominal or vaginal hysterectomy [15, 16]. This could be attributed to the use of energy source to perform the colpotomy incision during LH, thus causing tissue necrosis and poor healing. Also, laparoscopic magnification may lead to failure to achieve full-thickness closure of the cuff and poor knot tying technique are potential causes [17]. There were no reported cases of vaginal cuff dehiscence in any of the study groups.
One of the main concerns with LH is the presence of unexpected sarcoma at the time of hysterectomy for presumed benign indication. The risk of dissemination of sarcoma increases with the use of power morcellation; this prompted the US Food and Drug Administration in 2014 to issue a black box warning against the use of power morcellator for the treatment of uterine fibroids resulting in new guidelines for the use of electromechanical morcellators and a subsequent decrease in their use [18–23]. Morcellation was not used in the present study. There were no reported cases of uterine sarcoma after the surgery. These results match those of Multinu et al. [24] who reported a 0.13% incidence of unexpected sarcoma (5 per 3759 hysterectomies for presumed benign indication [95% confidence interval, 0.04–0.31%]).
The limitations of the present study include its retrospective design, relatively small number of patients, and disparity in the number of patients between both LH and TAH groups.

Conclusion
The present study concluded that LH is associated with less hospital stay, less blood loss, less use of analgesics, and fewer intraoperative and postoperative complications when compared to TAH, which makes it a better approach than total abdominal hysterectomy in selected groups of patients.
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