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Objective
To evaluate the association between outcomes of total laparoscopic hysterectomy (TLH) and patient demographic and clinical
factors.

Methods

The present study was performed on a total of 1,041 women who underwent TLH, with or without bilateral/unilateral salpingo-
oophorectomy, from May 2003 to December 2008, excluding patients who also underwent other procedures simultaneously,
including ovarian cystectomy, colporrhaphy, incontinence surgery, pelvic/para-aortic lymph node dissection, and/or omentectomy.
The medical records were reviewed and clinical outcomes were analyzed.

Results

Mean patient age was 46.6 + 13.4 years, mean operation time was 103.4 +42.3 minutes, and mean duration of total hospital stay
was 5.4+2.9 days. The mean decrease in hemoglobin concentration from before operation to 1 day after surgery was 1.4+0.9 g/
dL, and one patient required an intraoperative transfusion. The main diagnosis was leiomyoma including concomitant adenomyosis
(62.2%), followed by adenomyosis (16.0%) and 32 early stage gynecologic malignancies including 20 patients with microinvasive
cervical cancer, 10 with endometrial cancer, 1 with borderline ovarian cancer, and 1 with uterine sarcoma. Laparotomy conversion
was occurred in 45 patients (4.2%), because of severe pelvic/abdominal adhesion or huge uterine size. Large uterine size was
associated with a significantly higher rate of conversion (7.9% vs. 2.6%, P<0.01), and a significantly longer operation time (110.5
minutes vs. 93.1 minutes vs. 95.3 minutes, P<0.01). Overall, 6 patients (0.6%) experienced major complications, including two
bowel perforations, two ureteral injuries requiring surgical repair, one vaginal evisceration, and one incisional hernia.

Conclusion
TLH is a safe and acceptable alternative to standard hysterectomy for various indications, including malignancy.
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Hysterectomy is the most common operation in gynecology. For
example, one-third of American women will have undergone a
hysterectomy by age of 65 years [1], and 20% of women in the
United Kingdom will have undergone a hysterectomy by age of 55 [2].
Several surgical techniques are currently utilized for hysterectomy,

including total abdominal hysterectomy (TAH), vaginal total hys-
terectomy, and total laparoscopic hysterectomy (TLH), with the
proportion of patients treated with the latter operation increasing.
In our institute, the proportion of TLH has increased from 59%
in 2003 to 74% in 2008. This increase is attributable to the de-
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velopment of laparoscopic devices and the several advantages of
laparoscopic surgery including shorter hospital stay; more rapid
recovery; earlier return to normal activities; better cosmetic results;
reduced postoperative pain/adhesion/wound infection/ileus; re-
duced intraoperative bleeding, more magnification of the pelvis;
and facilitated access to the uterine vessels, ureter, rectum, and
vagina [3-5]. Despite these advantages, however, laparoscopic sur-
gery is not always feasible and may be contraindicated in women
who have undergone repeated cesarean section or repeated open
abdominal surgery, especially midline incision, those who cannot
tolerate general anesthesia; and women with severe obesity (body
mass index>30 kg/m’) [6,7]. Nevertheless, even in such women,
there is no absolute contraindication to laparoscopic surgery
because these relative contraindications can be overcome by an
expert surgeon.

In the present study, we evaluated the association between out-
comes of TLH and patient demographic and clinical factors.

Materials and Methods

We reviewed the medical records of all the 1,389 patients who
underwent TLH, with or without bilateral/unilateral salpingo-
oophorectomy, at Seoul National University Bundang Hospital be-
tween May 2003 and December 2008. We excluded 348 patients
who underwent combined operations, including ovarian cystec-

Table 1. Patient characteristics

tomy, colporrhaphy, incontinence surgery, pelvic/para-aortic lymph
node dissection, and omentectomy. Thus, our patient cohort con-
sisted of 1,041 patients, all of whom were followed-up for more
than 1 year postoperatively. Their medical records were reviewed
and clinical outcomes were analyzed. Approval for the review of
medical records was granted by the Institutional Review Board of
the Seoul National University Bundang Hospital.

TLH was performed under general anesthesia, as described [8].
TLH outcomes were correlated with patient demographic features
and clinical characteristics.

All statistical analyses were performed using SPSS ver. 15 (SPSS
Inc., Chicago, IL, USA). The chi-squared test and one-way analysis
of variance were used for comparisons. A P-value <0.05 was con-
sidered statistically significant.

Results

Mean patient age was 46.6 + 13.4 years, mean operation time
103.4+42.3 minutes, and mean duration of total hospital stay
5.4+ 2.9 days. The mean decrease in hemoglobin concentration
from before operation to 1 day after surgery was 1.4+0.9 g/dL,
and only one patient required an intraoperative transfusion. The
mean uterine longitudinal diameter measured by transvaginal
ultrasonography was 10.5+2.5 cm (Table 1). The most common
diagnosis in the women was leiomyoma, including concomitant

Table 3. Complications

Variable Mean Complications n (%)
Age (yr) 46.6+13.4 Bowel injury 2(0.19)
Body mass index (kg/m?) 23.9+3.2 Ureter injury 2(0.19)
Operation time (min) 103.4+42.3 Vaginal evisceration 1(0.09)
Hospital stay (day) 5.4+2.9 Incisional hernia 1(0.09)
Hemoglobin decrease (g/dL) 1.4+09 Bladder injury 5(0.48)
Uterine size (largest diameter, cm) 10.5+2.5 Vaginal stump dehiscence 9(0.86)
Laparotomy conversion 45 (4.2)
Table 2. Indications for total laparoscopic hysterectomy
Indication n (%) Table 4. Causes of laparotomy conversion
Myoma 647 (62.2) Cause n (%)
Adenomyosis 167 (16.0) Adhesion 22 (48.9)
Cervical intraepithelial neoplasia 125 (12.0) Huge size 15 (33.3)
Endometrial hyperplasia 4(1.3) Adhesion and huge size 1(2.2)
Early stage gynecologic malignancy 32(3.1) Bowel perforation 2 (4.4)
Others 56 (5.4) Others 3(6.7)
WWW.KJOG.ORG 619
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Fig. 1. Relationship between uterus size and laparotomy conversion.
AUC, area under the curve. “Chi-squared test.

adenomyosis (62.2%), followed by adenomyosis (16.0%), cervi-
cal intraepithelial neoplasia (CIN, 12%), endometrial hyperplasia
(1.3%), and early-stage gynecologic malignancies, including 20
women with microinvasive cervical cancers, 10 with endometrial
cancers, 1 with borderline ovarian cancer, and 1 with uterine sar-
coma (Table 2). Other diagnoses included pelvic organ prolapse,
dysfunctional uterine bleeding, transgender, and endometriosis.
Overall, only six patients (0.6%) experienced major complications
including two with bowel perforation, two with ureteral injuries
requiring surgical repair, one with vaginal evisceration, and one
with incisional hernia (Table 3). Forty-five women (4.2%) required
conversions to laparotomy, because of severe pelvic/abdominal
adhesion, large uterine size, intraoperative bowel perforation, in-
accessible location of the myoma, or narrow posterior cul-de-sac
(PCDS) (Table 4). The rate of laparotomy conversion was signifi-
cantly higher in women with larger (> 11 cm in largest diameter,
cutoff value determined by receiver operating characteristic curve)
than smaller (<11 cm) uteri (7.9% vs. 2.6%, P<0.01) (Fig. 1).
When we analyzed the operation time according to uterus size,
we found that women with large (>10 cm) uteri required a signifi-
cantly longer operation time than did those with small (<6 cm) or
medium-sized (6-0 cm) uteri 93.1+53.9 minutes for small uterus
(<6 cm), 95.3 +30.6 minutes for medium-sized uterus (6-10 cm),
and 110.5+40.8 minutes for large uterus (>10 cm) (Fig. 2).
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Fig. 2. Relationship between uterus size and operation time. P<0.01
(one-way analysis of variance).

Discussion

We assessed clinical outcomes relative to demographic and clini-
cal characteristics in 1,041 women who underwent TLH. Overall,
we found that TLH was a safe and acceptable alternative to stan-
dard hysterectomy for various indications, including malignancy,
and that a large uterus may predict conversion to laparotomy and
longer operation time for TLH.

TLH, first reported in 1984 [9], is hysterectomy performed en-
tirely laparoscopically. In TLH, the ovarian and uterine arteries are
secured, the vault is opened from above, the uterus is removed
vaginally (or morcellated), and the vault is sutured, all laparoscopi-
cally [10]. Laparoscopy-assisted vaginal hysterectomy (LAVH) dif-
fers from TLH in that LAVH is performed via a vaginal approach
from uterine artery ligation. Common complications of TLH include
injuries to the ureter, bladder, and bowel [3,8,11]. TLH has been
performed in women with persistent or recurrent CIN, positive re-
section margins, or the presence of atypical glandular cells, as well
as in women who request this type of surgery.

We found that the major complications associated with TLH were
bowel injury, ureteral injury, vaginal evisceration, and incisional
hernia, all of which required re-operation or referral to another de-
partment. However, the rate of major complications was minimal
(0.6%), consistent with earlier findings [5]. Of the two patients
with bowel injuries, the first experienced severe adhesion because
of a previous myomectomy and was treated with resection and
anastomosis of the small bowel, whereas the second patient had
a previous history of cesarean section and appendectomy and
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was treated with anterior resection from the sigmoid colon to the
rectum. Two women experienced ureteral injury, which presented
as ureterovaginal fistulas. The first had endometriosis and was
treated by implantation of an indwelling double J catheter for 2
months. Treatment of the second patient was more complicated;
we first inserted a double J catheter and performed a percutane-
ous nephrostomy, but the distal portion of the left double J cath-
eter was protruded into the vagina through a ureterovaginal fis-
tula; we therefore performed a uretero-neocystostomy followed by
a transureteroureterostomy. Vaginal evisceration occurred in one
patient, who experienced abdominal pain after coitus 2 months
after surgery. In this patient, the small bowel had protruded into
the vagina. One patient experienced an incisional hernia at the
left lower quadrant trocar site with omental hernia; this patient
underwent a laparoscopic hernia repair. In addition, four patients
experienced bladder injuries, which were repaired intraoperatively.
These four patients had a previous history of cesarean section,
myomectomy, tubal ligation, or pelviscopic salpingectomy due to
ectopic pregnancy. Moreover, nine patients had vaginal stump
dehiscence, which required resuturing 3-4 weeks, 2 months, or 4
months after surgery. The vault closure method was not associ-
ated with the incidence of stump dehiscence. Of all the 1,041 TLH
cases, continuous interlocking suture was used in 366 patients
and there were 4 cases of stump dehiscence (1.1%, 4/366). The
rest 675 cases used interrupt figure of eight suture and had 5
cases of stump dehiscence (0.7%, 5/675). However, there was no
significant difference between the two vault closure methods and
the incidence of stump dehiscence.

Our rate of laparotomy conversions was 4.2%, similar to those
reported elsewhere [12,13]. The main reasons were severe pelvic/
abdominal adhesion, huge uterine size, and intraoperative bowel
perforation. In addition, two patients required conversion because
of inaccessible locations of myomas; one had a cervical myoma in-
accessible via a laparoscopic approach and was converted to TAH,
and the second had a myoma close to the lower segment that was
difficult to dissect against the bladder. The procedure was convert-
ed to subtotal hysterectomy. One patient required laparotompic
conversion because of narrow PCDS. In this patient, right ureteral
injury was possible and the patient was therefore converted to
TAH.

Surprisingly, no patient with a malignancy required conversion
or experienced a major complication, suggesting that there is no
contraindication to TLH in women with malignancy, when patients
are properly selected.

In conclusion, our results confirm that TLH is a safe and accept-
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able alternative to standard hysterectomy for various indications,
including malignancy. A large uterus may predict laparotomy con-
version and longer operation time for TLH.
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