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Laparoscopic myomectomy of the intramural myoma

Surgery results using different uterine wall incision 
directions in laparoscopic myomectomy of the intramural 
myoma
MINETO MORITA, YASUYUKI ASAKAWA, ICHIRO UCHIIDE, MASAHITO NAKAKUMA 
and HARUMI KUBO
First Department of Obstetrics and Gynecology, Toho University School of Medicine, Tokyo, Japan 

Objective: To study clinical outcomes for different uterine
wall incision directions, comparing vertical incision and
transverse incision in laparoscopic myomectomy of the intra-
mural myoma.

Methods: Laparoscopic myomectomies were performed on
50 women with intramural myomas. Using a table of random
numbers, they were randomly divided into a vertical incision
group (25 women) and a transverse incision group (25
women) according to the direction of incisions in the uterine
wall. The numbers of enucleated myoma, operation duration,
amount of bleeding, and numbers of sutures were compared.
The Mann–Whitney U-test was used for analysis.

Results: For the transverse incision group, the amount of
bleeding (137.6 ± 88.1 mL) was a significantly lower value
(P = 0.0426) than for the vertical incision group (235.8 ±

169.4 mL). In addition, in cases where the maximum myoma
nucleus diameter was 7 cm or larger, operation duration
(129.0 ± 32.5 min) and amount of bleeding (158.9 ± 87.1 mL)
showed significantly lower values (P = 0.0067 and P = 0.0002,
respectively) for the transverse incision group than did opera-
tion duration (362.3 ± 147.3 min) and amount of bleeding
(362.3 ± 147.3 mL) for the vertical incision group.

Conclusion: Transverse incision of the uterine wall is useful
to reduce the amount of bleeding in the laparoscopic myo-
mectomy of the intramural myoma. Transverse incision also
shortens operation duration in cases where the myoma nuclei
are large. (Reprod Med Biol 2004; 3: 33–37)
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INTRODUCTION

THE PRINCIPAL METHOD used to treat uterine
myoma is still surgery. Since Semm and Mettler1

reported on laparoscopic myomectomy in 1980, there
have been many reports2–5 on the usefulness of laparo-
scopic surgery. However, the problem of greater
amounts of bleeding during myomectomy than during
hysterectomy has been reported6,7 and the same prob-
lem is of concern in laparoscopic myomectomy. Laparo-
scopic surgery has more limitations than laparotomy,
and various contrivances are needed in order to per-
form surgery safely. From the report by Igarashi8 we
consider the direction of the incisions in the uterine

wall to be important in the laparoscopic myomectomy
we perform. In the present study, we have made vertical
incisions parallel to the longitudinal axis of the uterus,
and transverse incisions at a right angle to the longitu-
dinal axis of the uterus, prior to performing laparo-
scopic myomectomies, and compared and studied the
clinical results of both types of incisions.

MATERIALS AND METHODS

FIFTY PATIENTS WITH intramural myoma were
operated under laparoscopy. Using a table of random

numbers, we divided them randomly into a vertical
incision group (25 women) and a transverse incision
group (25 women) according to the direction of inci-
sions in the uterine wall. In all cases, patients had
hypermenorrhea and we observed intramural myomas
of 4 cm or more. Prior to surgery, we administrated
gonadotrophin releasing hormone analog to all patients
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for 3–4 months to reduce the size of the uterine
myoma nuclei and decrease the amount of bleeding
during surgery by decreasing the uterine blood flow. All
laparoscopic procedures were performed by the same
surgeon with the same team.

Operative technique

Laparoscopy was performed under general anesthesia
with endotracheal intubation. Patients were placed
in the dorsolithotomy position. A Foley catheter was
placed after a uterine manipulator was fixed on the
cervix to allow uterine movement. Pneumoperitoneum
was established with a Veress needle, achieving and
maintaining intra-abdominal pressure at 10 mmHg. A
first 10-mm port was placed through the umbilicus,
and a video laparoscope was introduced. Two 5-mm
ports laterally on either side of the upper abdomen and
one 12-mm port suprapubically were placed under
direct laparoscopic vision.

After we carried out intra-abdominal observation
and confirmed the positions and sizes of the uterine
myomas, 100X vasopressin solution was locally injected
into the area surrounding each myoma nucleus. We
incised the myometrium using a hook type ultrasonic
incision and coagulation system (Harmonic Scalpel;
Ethicon Endo-Surgery, Cincinnati, Ohio, USA). We
checked the bleeding from the incised regions using
bipolar forceps. We sutured the incision wounds in the
myometrium with Z stitches using a curved needle and
2–0 polyglycolic acid sutures.

We also sutured the uterine serosa with figure-8
sutures using a curved needle and 2–0 polyglycolic acid
sutures. We also adhered Interceed (TC7; Johnson and
Johnson Medical, Arlington, Texas, USA) or Tacho-
Comb (Nycomed Pharma, Linz, Austria) to the sutured
surface of the uterus.

Data analysis

All data were statistically analyzed according to Mann–
Whitney U-tests. Differences with a probability below
0.05 were regarded as statistically significant.

RESULTS

IN ALL CASES, we were able to complete laparoscopic
surgery successfully and did not observe any com-

plications during or after surgery. In addition, there were
no cases in which blood transfusion was done as a
result of copious bleeding.

No statistically significant differences were seen
between the two groups (P > 0.05) with respect to age,
gravidity, parity, and greatest diameter of the enucle-
ated myoma (Table 1).

Comparison of the number of enucleated myoma
nuclei/patient, operation duration, amount of bleed-
ing, and number of suture stitches for the two groups
showed no statistically significant differences for these
factors. However, the amount of bleeding in the trans-
verse incision group (137.6 ± 88.1 mL) was a signi-
ficantly lower value (P = 0.0426) than the amount of

Table 1 Patients’ characteristics

Vertical incision (n = 25) Transverse incision (n = 25)

Mean age in years (range) 33.2 ± 3.9 (25–39) 36.1 ± 6.5 (21–52)
Mean gravidity (range) 0.8 ± 1.6 (0–5) 0.5 ± 0.8 (0–2)
Mean parity (range) 0.3 ± 0.7 (0–2) 0.2 ± 0.6 (0–2)
Mean myoma diameter in cm (range) 6.4 ± 2.1 (4–10) 7.1 ± 1.9 (4–10)

Table 2 Comparison of intraoperative parameters

Vertical incision (n = 25) Transverse incision (n = 25) P-value

Mean number of myomas (range) 1.4 ± 0.9 (1–4) 1.4 ± 0.9 (1–4) NS
Mean operation duration in min (range) 134.8 ± 36.0 (65–192) 123.0 ± 31.7 (68–175) NS
Mean estimated blood loss in mL (range) 235.8 ± 169.4 (35–620) 137.6 ± 88.1 (30–400) 0.0426
Mean number of stitches (range) 4.9 ± 1.3 (3–7) 5.2 ± 1.2 (3–8) NS

NS, not significant.
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bleeding (235.8 ± 169.4 mL) in the vertical incision
group (Table 2).

In addition, we carried out a comparative study of
the two groups by classifying the maximum diameter
of myoma nuclei as that of 7 cm or more and that of
less than 7 cm. First, in cases where the maximum
myoma nucleus diameter was less than 7 cm, there
were no statistically significant differences between the
two groups in the number of enucleated myoma nuclei/
patient, operation duration, amount of bleeding, and
number of suture stitches. In cases where the maximum
myoma nucleus diameter was 7 cm or more, the
operation duration (129.0 ± 32.5 min) and amount of
bleeding (158.9 ± 87.1 mL) for the transverse incision
group were significantly less (P = 0.0067 and P = 0.0002,
respectively) than the operation duration (362.3 ±
147.3 min) and amount of bleeding (362.3 ± 147.3 mL)
values for the vertical incision group (Table 3).

Furthermore, when we divided the vertical incision
group into a group of women with maximum myoma

nucleus diameters of 7 cm or more, and another group
of women with myoma nucleus maximum diameter
of less than 7 cm, and studied them, we found no
statistically significant differences in the number of
enucleated myoma nuclei. However, there were stat-
istically significant differences for operation duration
(165.4 ± 24.2 min), amount of bleeding (362.3 ± 147.3 mL)
and number of suture stitches (6.1 ± 0.7) for the group
of women with maximum myoma nucleus diameters
of 7 cm (P = 0.0006, P = 0.0006, P = 0.0001, respect-
ively) than for operation duration (110.7 ± 23.2 min),
amount of bleeding (136.4 ± 108.5 mL) and number of
suture stitches (4.0 ± 0.8) for the group of women with
maximum myoma nucleus diameters of less than 7 cm
(Table 4). When we studied the vertical incision group
by dividing them into a group with maximum myoma
nucleus diameter of 7 cm or more and another group
with maximum myoma nucleus diameter of less than
7 cm, we did not find any significant differences
between these two groups for each of the parameters of

Table 3 Intraoperative parameters: myoma diameter under 7 cm

Vertical incision (n = 14) Transverse incision (n = 11) P-value

Mean number of myomas (range) 1.0 ± 0.0 (1) 1.7 ± 1.1 (1–4) NS
Mean operation duration in min (range)  110.7 ± 23.2 (65–135) 115.5 ± 28.9 (68–168) NS
Mean estimated blood loss in mL (range) 136.4 ± 108.5 (35–380)  110.5 ± 81.7 (30–300) NS
Mean number of stitches (range) 4.0 ± 0.8 (3–5)  4.9 ± 1.4 (3–8) NS

NS, not significant.

Table 4 Intraoperative parameters: myoma diameter over 7 cm

Vertical incision (n = 11) Transverse incision (n = 14) P-value

Mean number of myomas (range) 2.0 ± 1.2 (1–4) 1.2 ± 0.7 (1–4) NS
Mean operation duration in min (range) 165.4 ± 24.2 (120–192) 129.0 ± 32.5 (85–175) 0.0067
Mean estimated blood loss in mL (range) 362.3 ± 147.3 (215–620) 158.9 ± 87.1 (45–400) 0.0002
Mean number of stitches (range) 6.1 ± 0.7 (5–7) 5.5 ± 0.9 (4–7) NS

NS, not significant.

Table 5 Intraoperative parameters for the vertical incision group

Under 7 cm (n = 14) Over 7 cm (n = 11) P-value

Mean number of myomas (range) 1.0 ± 0.0 (1) 2.0 ± 1.2 (1–4) NS
Mean operation duration in min (range)  110.7 ± 23.2 (65–135) 165.4 ± 24.2 (120–192) 0.0006
Mean estimated blood loss in mL (range) 136.4 ± 108.5 (35–380) 362.3 ± 147.3 (215–620) 0.0006
Mean number of stitches (range) 4.0 ± 0.8 (3–5) 6.1 ± 0.7 (5–7) 0.0001

NS, not significant.



36 M. Morita et al.

Reproductive Medicine and Biology 2004; 3: 33–37

number of enucleated myoma nuclei, operation duration,
amount of bleeding, and number of suture stitches
(Tables 5 and 6).

DISCUSSION

AN ANATOMICAL UNDERSTANDING of the blood
vessel system distribution is needed for prevention

of bleeding during surgery, and it is important to per-
form operations that are reasonable from the view-
point of surgical theory. Incision of the uterine wall is
essential when performing enucleation of intramural
myomas, and controlling the bleeding from the uterine
wall is important. In 1913, Sampson9 performed a detailed
study of the anatomy of intramyometrial arteries and
veins; later further studies were done by Faulkner10 in
1945, and by Farrer-Brown et al.11–13 in 1970, clarifying
the facts that transverse arcuate arteries exist in the
myometrium, and in particular that the right and left
arcuate arteries join at the median line in a mutually
anastomose formation.

From these anatomical viewpoints, transverse inci-
sion is considered a reasonable direction for incision of
the uterine wall. We studied and compared the clinical
outcomes for transverse and vertical incisions. As a
result, we found a significant decrease of bleeding in
the group for which the direction of uterine incision
wounds was transverse. Furthermore, when we carried
out an additional study according to the size of uterine
myomas, we found a shortening of operation duration
in addition to a decrease of the amount of bleeding, for
the group with large diameter uterine myomas of 7 cm
or larger. From these data we were able to confirm that
transverse incisions performed according to surgical
theory in relation to the anatomical transit of arteries
and veins in the myometrium, are more useful than
vertical incisions.

In addition, transverse incisions are useful for the
suturing of incision wounds after myomectomy has
been performed. The surgical principle for the suturing
of incision wounds is to place the needle through in a

vertical direction relative to the incision wound to
ligate the wound. Suturing in the vertical direction relat-
ive to transverse incisions places the sutures parallel to
the longitudinal axis of the uterus. Arcuate arteries and
radial arteries run transversely through the uterine
myometrium; therefore suturing parallel to the longitu-
dinal axis of the uterus provides very effective hemo-
stasis of these arteries or their branchings in cases
where they have been cut. On the contrary, in cases of
vertical incision of the uterine wall, suturing will be in
the transverse direction. Ligation of cut arcuate arteries
and radial arteries or their branchings is difficult when
suturing is done in the transverse direction.

Regarding this point, transverse incisions are con-
sidered more useful than vertical incisions.

As a result of social and other factors, the need for
laparoscopic myomectomy has increased. The number
of cases in our research is small, but the direction in
which the myometrium should be incised when per-
forming myomectomy is an important factor in carry-
ing out operations smoothly. We believe that transverse
incisions should be used.
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