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Abstract

Background: The aim of this retrospective study was to evaluate
uterine volume in patients who underwent transabdominal hyster-
ectomy (TAH) or total laparoscopic hysterectomy (TLH) for uter-
ine leiomyomas in our teaching hospital and to determine the ap-
propriate uterine volume in patients who could undergo TLH.

Methods: This retrospective study was based on a cohort 47 con-
secutive cases that underwent TLH for uterine leiomyomas in our
institution between April 2008 and April 2012 (TLH group). Con-
trols were defined as 134 patients who underwent TAH for uterine
leiomyomas in our institution between April 2008 and April 2012
(TAH group).

Results: The TLH group comprised 45 cases because two surger-
ies in the TLH group were converted to TAH. Uterine volume was
significantly smaller in the TLH group than in the TAH group (me-
dian 342 g vs. 788 g). Surgical duration was significantly longer
in the TLH group than in the TAH group (median 214 minutes vs.
152 minutes). Blood loss was significantly lower in the TLH group
than in the TAH group (median 0 mL vs. 250 mL). The incidence
of postoperative complications was lower in the TLH group than in
the TAH group (0/45 vs. 15/134). The hospital stay was significant-
ly shorter for the TLH group than for the TAH group. In the TLH
group, surgical duration correlated with uterine volume (regression
coefficient = 1.6598, P =0.0014).

Conclusion: There seems to be no limitation of uterine volume in
TLH for uterine leiomyomas because TLH is safer than TAH except
for the longer surgical duration.
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Introduction

Uterine leiomyomas, including fibroids or myomas, are fre-
quent benign tumors of the uterus among women of repro-
ductive age [1]. Treatment options for uterine leiomyomas
include surgery, drugs, and embolization. Hysterectomy is
commonly selected when patients do not wish to have more
children or have hypermenorrhea. The number of laparo-
scopic hysterectomy procedures has recently increased, but
transabdominal and transvaginal hysterectomies are also
common approaches. In the United States, laparoscopic
hysterectomies accounted for 30.5% of hysterectomy proce-
dures in 2010 compared with 24.3% in 2007 [2]. The first
laparoscopic access was combined with vaginal removal of
the uterus and was referred to as laparoscopy-assisted vagi-
nal hysterectomy (LAVH). In general, uterine vessel ligation
and stump closure are performed vaginally in LAVH. This
procedure, however, has now been replaced worldwide by
total laparoscopic hysterectomy (TLH). In TLH, the uterine
vessel, cardinal ligaments, and stump closure are performed
laparoscopically, and thus TLH is more difficult than LAVH.
A recent Cochrane review reported that laparoscopic hys-
terectomy is associated with less blood loss and a shorter
hospital stay compared with abdominal hysterectomy [3]. In
contrast, laparoscopic hysterectomy is associated with lon-
ger surgical duration and urinary tract injuries [4]. Uterine
volume is also a factor in the selection of the hysterectomy
approach. The reported cut-off uterine volume for laparo-
scopic hysterectomy is 280 g [5]. Few studies, however,
have compared uterine volume with hysterectomy approach.

The aim of this retrospective study was to evaluate
uterine volume in patients who underwent transabdominal
hysterectomy (TAH) or TLH for uterine leiomyomas in our
teaching hospital and to determine the appropriate uterine
volume in patients who could undergo TLH.

Patients and Methods

This retrospective study was based on a cohort 47 consecu-
tive cases that underwent TLH for uterine leiomyomas in our
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Table 1. Patient Characteristics

TLH group TAH group P value
Median age (range) 46 (33 - 62) 46 (32-177) 0.1528
Median body mass index (range) 21.4(16.7-32.3) 22.9 (16.8 - 38.7) 0.0092
Parity (range) 0 7 36 0.3639
1 7 25
2 24 57
3 7 16
Previous intra-pelvic operation 7 47 0.0136

institution between April 2008 and April 2012 (TLH group).
Controls were defined as 134 patients who underwent TAH
for uterine leiomyomas in our institution between April 2008
and April 2012 (TAH group). Assignment of the hysterec-
tomy approach was as follows; one patient was placed in the
TLH group, and three consecutive subsequent patients were
placed in the TAH group. Patient data were collected from
the medical records.

Surgical procedure for TLH

After the induction of general anesthesia, patients were
placed in a dorsal lithotomy position. A uterine manipula-
tor (Thomas Medical Inc., Indianapolis, IN) was used. The
pneumo-occluder was slipped over the tip and into the shaft,
followed by attachment of an appropriately sized KOH ring.
A 10 mm trocar was put through the umbilicus to hold the
laparoscope with the mounted camera and create the pneu-
moperitoneum. Three 5 mm trocars were placed in the lower
abdomen, with the lateral trocar positioned laterally to the
epigastric vessels at the level of the superior iliac spine. Af-

Table 2. Intra-Operative Data and Complications

ter bringing the patient to Trendelenburg position, the round
ligament was sealed and dissected using a Harmonic Ace
(Johnson and Johnson, Tokyo, Japan), and the peritoneum
was dissected down to the vesicouterine pouch using the
Harmonic Ace. The bladder peritoneum was dissected from
that of the uterus. The pararectal space was opened, and the
external and internal iliac arteries were identified to visualize
the ureters. By following the internal iliac artery, the origin
of the uterine artery was identified. The uterine artery was
completely isolated and sealed and dissected using the Har-
monic Ace, or ligated by Vicryl (Johnson and Johnson) and
dissected by scissors. The infundibulopelvic or utero-ovari-
an ligaments were sealed and dissected using the Harmonic
Ace.

Circular colpotomy was performed along the rim of
KOH ring using the Harmonic Ace and the uterus was re-
moved. After detaching the uterus, it was extracted through
the vagina if possible. If the uterus was too big, a morcella-
tor (Olympus or Gyrus ACMI) was used through a 10 mm
port after augmenting the left lateral access. The vagina was
closed laparoscopically by running sutures with poly-dioxa-

TLH group TAH group P value
Median blood loss (range) 0 (0 - 850) 250 (0 - 2570) <0.0001
Median operation time (range) 214 (89 - 335) 152 (83 -312) <0.0001
Median uterine volume (range) 342 (80 - 868) 788 (73 - 7200) <0.0001
Complications 0 0 --
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Table 3. Postoperative Data and Complications

TLH group (n=

TAH group (n=

45) 134) P value

Complications 0 15 0.0190

Vaginal cuff 0

dehiscence

Abdominal wound 0 4

disruption

Ileus 0 2

Intra-pelvic abscess 0 1

Dysuria 0 1

Others 0 3
Median hospital stay 5(3-12) 8 (6 - 60) <0.0001

(range)

none delayed absorbable sutures (PDSII; Johnson and John-
son). Finally, cystoscopy was performed to confirm urine
flow from the ureters.

Statistical analysis

All statistical analyses were conducted using SPSS soft-
ware Version 17 (SPSS Inc., Chicago, IL). The Chi? test and
Fisher’s exact test were used for analysis of categorical data.
Quantitative measures were analyzed using the two-tailed
unpaired Student’s t test. Probability values of less than 0.05
were considered to indicate statistical significance. Linear
regression analysis was used to evaluate the relation between
uterine volume and surgical duration.

Results

Two surgeries in the TLH group were converted to TAH, due
to anesthesia problems and a large uterine volume of 1,320
g. The TLH group therefore comprised 45 cases. There were
no differences between groups with respect to age and parity.
The patient characteristics are shown in Table 1. Body mass
index (BMI) and history of previous intra-pelvic surgeries
were significantly lower in the TLH group than in the TAH
group (P=10.0092, 0.0136, respectively). The intra-operative
data and complications are shown in Table 2. Blood loss was
significantly lower in the TLH group than in the TAH group
(median 0 mL vs. 250 mL; P <0.0001). Uterine volume was
significantly smaller in the TLH group than in the TAH group
(median 342 g vs. 788 g; P <0.0001). Surgical duration was
significantly longer in the TLH group than in the TAH group
(median 214 minutes vs. 152 minutes; P < 0.0001). In the
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TLH group, the median surgical duration tended to decrease
year by year, 230.3 minutes in 2008 (n = 3), 232 minutes in
2009 (n=9), 243.6 minutes in 2010 (n = 14), 194.1 minutes
in 2011 (n = 11), and 190.8 minutes in 2012 (n = 8). In the
TLH group, median uterine volume was 272 g (n = 3) in
2008, 382 g (n =9) in 2009, 330 g (n = 14) in 2010, 268 g
(n=11) in 2011, and 343 g (n = 8) in 2012. No intraopera-
tive complications occurred in either group. The incidence
of postoperative complications was lower in the TLH group
than in the TAH group (0/45 vs. 15/134; P=0.0190). The de-
tails of the postoperative complications are shown in Table 3.
The hospital stay was significantly shorter for the TLH group
than for the TAH group (P < 0.0001). In the TLH group, sur-
gical duration correlated with uterine volume (regression co-
efficient = 1.6598, P =0.0014); (Fig. 1). The uterine volume
in patients undergoing TLH was estimated to be 272 g, based
on the result of linear regression analysis using 152 minutes,
which was the median surgical duration in TAH.

Discussion

The results of meta-analyses indicate that vaginal hyster-
ectomy is the most beneficial procedure for hysterectomy
for benign disease [3]. In addition, patients who underwent
laparoscopic hysterectomy reported a better quality of life
compared with those undergoing abdominal hysterectomy
[6]. Therefore, LAVH and TLH are preferable to TAH when
a vaginal hysterectomy is not feasible [3]. The benefits were
not significantly different between TLH and LAVH [3]. Uter-
ine volume, however, was significantly greater in patients
who underwent TLH compared with those who underwent
LAVH, consistent with a previous report [7], and less blood
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Figure 1. Linear regression between blood loss and uterine volume in TLH. Regression coefficient =
1.6598, P = 0.0014. Uterine volume (g) = 21.454628 + 1.6597504 x surgical duration (minute).

loss occurred in TLH vs. LAVH, also consistent with a pre-
vious report [3]. Therefore, TLH is preferable to LAVH for
resection of large uteri such as those with leiomyomas. Re-
cent results of a meta-analysis indicated that TLH might of-
fer benefits such as less postoperative pain and a shorter hos-
pital stay, compared with vaginal hysterectomy for benign
disease [8]. In the present study, BMI and history of previous
intra-pelvic operations were significantly lower in the TLH
group than in the TAH group. A selection bias might have oc-
curred, though, because the present study was retrospective
although patients were selected as described above. Based
on the intra-operative data, blood loss was significantly
lower in the TLH group than in the TAH group. In contrast,
surgical duration was significantly longer in the TLH group
than in the TAH group. These results are the same as those in
a previous report [3]. Intra-operative complications, howev-
er, did not occur in the present study. The postoperative data
revealed that hospital stay was significantly shorter for the
TLH group than for TAH group, as reported previously [3].
The results of a meta-analysis indicated no significant differ-
ences in the occurrence of pelvic hematoma, vaginal cuff in-
fection, or urinary tract infection between TLH and TAH [3].
In contrast, no postoperative complications occurred in the
TLH group in the present study. The reason no postoperative
complications including vaginal cuff dehiscence and wound
complications occurred may be because BMI and history of
previous intra-pelvic operation were lower in the TLH group
than in the TAH group, and there was a small sample size in
the TLH group. Among patients with a BMI of more than
30, complications including hemorrhage and hematoma, re-
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quiring blood transfusion, traumatic or burning bowel, and
urinary tract injury, were more common than among patients
with a BMI of less than 30 [9]. Surgical wounds were wider
in TAH than in TLH, making wound disruption more com-
mon in TAH than in TLH. TLH was estimated to be, and
experienced as, significantly more difficult than TAH [10].
Surgical duration tends to be longer in TLH than in TAH [3].
In the present study, the surgical duration was significantly
longer in the TLH group than in the TAH group, and uterine
volume was significantly smaller in the TLH group than in
the TAH group. Surgical duration was significantly corre-
lated with uterine volume in TLH in the present study. The
results of a large-number case-control study indicated that
uterine volume and physician experience are independent
predictors of surgical duration [11]. In the present study, sur-
gical duration was shorter in 2012 than in 2008. It is expected
that surgical duration can be further decreased as physicians
acquire experience. An appropriate uterine volume for TLH
is estimated to be 272 g when the uterine volume in TLH is
calculated using 152 minutes, which was the median surgi-
cal duration in TAH in the present study. Surgical duration,
however, is more likely related to the morphology of uterus,
mobility of the uterus, and the presence of adhesions than to
uterine volume. Furthermore, there are other merits of TLH,
including less blood loss, fewer complications, and shorter
hospital stay compared with TAH, based on both the pres-
ent study and many previous reports [3]. Therefore, a uterine
volume of 868 g, which was maximal in the present study,
can be operable by TLH based on the results of the present
study. TLH is feasible and safe, resulting in a short hospital
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stay, minimal blood loss, minimal operating time, and few
complications for patients regardless of uterine weight [11].
TLH is considered feasible for selected patients with uteri
weighing more than 1,000 g [12]. Some studies, however,
have reported a limitation of TLH related to uterine volume
as well. A laparoscopic hysterectomy approach is reported
to have a cut-off uterine volume of 280 g [5]. In addition, a
uterine volume of more than 500 g seems to be risk factor for
the occurrence of intra-operative hemorrhage and postopera-
tive complications [13]. When the uterus is too enlarged,
working space is limited, and identifying uterine vessels may
be difficult or morcellator-related visceral injuries may occur
[14]. The limitations of the present study include the small
sample size and the fact that it is a retrospective study.

In conclusion, the present study showed that TLH is fea-
sible in patients with uterine leiomyomas with a volume up
to 272 g. There seems to be no limitation of uterine volume
in TLH, however, because TLH is safer than TAH except for
the longer surgical duration. TLH must be safely performed
in consideration of factors such as uterine morphology and
uterine volume. Moreover, the surgical duration can be de-
creased by additional surgical experience.
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