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The Songkla Uterine Manipulator (SUM) was developed for laparoscopic procedures. Its 
shaft consists of two stainless steel rods, which pivot a head and locking system. The obturator has 
a plate and is connected to the pivot head with a screw. The obturator has a diameter of 4.7 mm with 
three standard lengths of 6, 8, and 10 em and there is a spring hook to retain it with the tenaculum. 
The SUM allows antevertion of the uterus up to 95 degrees and lateral motion of about 45 degrees 
bilaterally. From December 1996 to December 1999, the SUM was used successfully in 150 laparo­
scopic procedures, including 51 tubal sterilizations, 42 cases of adnexal surgery, 12 total lapa­
roscopic hysterectomies and 45 1aparoscopic assisted vaginal hysterectomies. The visualization of 
pelvic organs including both adnexae was good in all cases without trauma to the vagina, cervix or 
uterus. 

Conclusion: The simplified low cost uterine manipulator was developed. Early results 
were good but more modifications are needed, such as mechanism to retain it to the cervix 
without the tenaculum and sealing of gas leakage from the vagina during laparoscopic hysterec­
tomy. 
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The uterine manipulator is essential during 
gynecologic laparoscopy. It can be used to facilitate 
visualization of pelvic organs either for diagnosis 
or surgery. Usually, the Hulka controlling tenacu-

lum(l), the Ramathibodi uterine manipulator(2) or 
blunt curette has been used(3). However, these 
instruments cannot mobilize the uterus without 
changing their shaft axis. The degree of uterine 
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mobilization is limited by the vaginal orifice or 
operating table if the patient' s buttocks are too high. 
Valtchav KL developed a concept for fuller mobili­
zation of the uterus about its natural axis of move­
ment, the internal os(4). Uterine manipulators com­
mercially available today that were developed after 
Valtchav were designed mainly for infertile laparo­
scopic procedures, incorporated with a dye injection 
obturator and a hook to secure a tenaculum attached 
to the anterior lip of the cervix. These are expen­
sive and heavy for general gynecological proce­
dures, such as laparoscopic tubal sterilization, adne­
xal surgery or hysterectomy. A simple, inexpensive 
and durable uterine manipulator with a pivoting 
head is needed for basic gynecologic laparoscopy. 

Design 
The Songkla Uterine Manipulator (SUM) 

was made from 304 (18-8) stainless steel. The 
SUM's shaft consists of two rods, which pivot a 
head and locking system. The 4.7 mm intrauterine 
obturator has a 20-mm plate and is connected to the 
pivot head with a screw. The obturator's plate pre­
vents trauma to the cervix and loss of the obturator 
in the uterine cavity. The pivot joint is made from 
screws and locked with nuts connected to two metal 
rods. There is a spring hook to retain the SUM with 
the standard tenaculum. The handle is a ring shape 
that can be held with the ring finger, and the pivot 
action can be manipulated by the thumb. The obtu-

5 em. 
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rator can be locked at any angle with the locking 
screw. The SUM is 38 em long without the obtura­
tor and weighs 140 g compared to the 36 em length 
and 225 g weight of the commercial Valtchav uterine 
manipulator. The SUM set is made up of three stan­
dard obturators with lengths of 6, 8 and 10 em and 
costs 125 US$ (Fig. 1). The diagram showing parts 
of the SUM is shown in Fig. 2. The 4-cm diameter 
vaginal delineator ring for laparoscopic hysterec­
tomy is an option. 

MATERIAL TESTING 
The component of 304(18-8) stainless steel 

from a local hardware store was tested using electron 
probe microanalysis technique (EPMA) and com­
pared to the stainless steel used in medical instru­
ments from Germany, U.S.A, and Australia. EPMA 
results are shown in Table 1 as mean ± standard 
deviation. The stainless steel used contained 19.65± 
0.05 per cent Chromium, and 9.28±0.10 per cent 
Nickel comparable to the imported medical instru­
ments . 

Technique 
After the patient has been anesthetized and 

prepared in the lithotomy position, a vaginal exami­
nation is performed to establish the size, position 
and mobility of the uterus. The appropriate obtu­
rator length is selected and connected to the pivot 
head. The vaginal speculum is inserted, the anterior 

Fig. 1. The Songkla Uterine Manipulator with its 3 standard varying length 
obturators. The 6-cm obturator and optional 4-cm vaginal delineator ring 
connected. 
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Fig. 2. Diagram showing parts of the Songkla Uterine Manipulator: Intrauterine Obturator (1), Vaginal 
Delineator Ring (2), Obturator's Plate (3), Pivot Head (4), Shaft (5), Spring Hook (6), Locking Nut (7) 
and Handle (8). 

Table 1. Component of stainless steel of medical instruments from various sources (values are expressed 
as mean ± standard deviation). 

Sources 

USA 
Australia 
Germany 
Local 

*Ferri tic stainless steel, ferromagnetic. 

Chromium 

19.29±0.06 
18.99±0.21 
12.53±0.10 
19.65±0.05 

lip of the cervix is held with the tenaculum and the 
SUM is inserted carefully into the uterine cavity 
along its axis until the obturator's plate has reached 
the ectocervix. The SUM is hooked with the tena­
culum using the spring hook, the uterus is manipu­
lated and the SUM is then locked into position by 
tightening the locking screw. When the laparoscopic 
hysterectomy is planed, the vaginal delineator ring 
is connected to the SUM using the obturator's screw 
before insertion into the vagina. 

RESULTS 
The SUM was used successfully in 150 

cases of laparoscopic procedure (Table 2). The re­
sults of the surgery fall outside the purpose of this 
investigation. The mean time of tubal sterilization 
was 18 min (range, 10-25), salpingectomy was 60 
min (range, 50-70), oophorectomy was 75 min 
(range, 50-ll5), salpingo-oophorectomy was 93 min 

Components(%) 
Nickel 

8.76±0.24 
9.55±0.25 
0.15±0.13 
9.28±0.10 

Ferrous 

71.95±0.24 
71.46±0.66 

87.31±0.20* 
71.07±0.13 

(range, 65-125), ovarian cyst~ctomy was 96 min 
(range, 65-135), total laparoscopic hysterectomy 
(TLH) was 176 min (range, 130-215), and laparo­
scopic assisted vaginal hysterectomy was 117 min 

Table 2. Laparoscopic procedures using the Songkla 
Uterine Manipulator. 

Procedures Number 

Sterilization (silastic band) 
Ovarian cystectomy 
Oophorectomy 
Salpingectomy 
Salpingo-oophorectomy 
Gasless totallaparoscopic hysterectomy 
Laparoscopic assisted vaginal hysterectomy 

Total 

51 
17 
6 
4 

15 
12 
45 

150 
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Fig. 3. The action of the Songkla Uterine Manipulator. 

(range, 55-195). TLH was performed by gasless 
technique using the simplified abdominal wall­
lifting device(5). The SUM allows the surgeon to 
antevert the uterus up to 95 degrees and retrovert up 
to 22 degrees (Fig. 3). The visualization of pelvic 
organs, including adnexae, was good in all cases 
without trauma to the vagina, cervix or uterus. In­
sertion was easy in all cases, but three cases of 
nulliparous patients needed cervical dilatation. In 
no cases of this investigation did the SUM slip out 
of the uterus. No perforations or infections 
occurred. Prophylactic antibiotics were given in all 
hysterectomy cases. 

The comparative study of the SUM versus 
the Hulka controlling tenaculum and sponge gauze 
to manipulate the uterus was conducted in 12 cases 
of total laparoscopic hysterectomy. The Hulka con­
trolling tenaculum could antevert the uterus more 
than 45 degrees in 66.7 per cent (8/l2) of cases, 
while only 33.3 per cent (4112) of cases for the 
sponge gauze compared to 100 per cent when using 
the SUM. The sponge gauze can push the uterus 
upward, but only minimal rotation of the uterus may 
be achieved while the Hulka controlling tenaculum 
can rotate the uterus less than 45 degrees. By con­
trast, the SUM can rotate approximately 45 degrees 
bilaterally and also push the uterus upward. 

DISCUSSION 
The Hulka controlling tenaculum is used 

most commonly in Thailand. It has no cervical plate, 
and when force is applied to push the uterus 
upward, the sound tip can slide into the uterine 
cavity and may perforate the uterine fundus, and 
may also traumatize the cervix by the tooth of its 
tenaculum. The Ramathibodi uterine manipulator 
has a small (3-mm), fixed length (5-cm) obturator 
and the tip is flat, so it can perforate the uterus 
easily during introduction. When the uterus is large, 
the 5-cm obturator is too short to make full ante­
vertion of the uterus. The operating table limits 
antevertion of the uterus using either the Hulka 
controlling tenaculum or the Ramathibodi's when 
the patient's buttocks are not low enough. The 
imported uterine manipulators that have a pivoting 
head, can perform dye instillation, and have a hook 
to retain it with the tenaculum are expensive at a 
cost of 1300 US$. The SUM is a simplified uterine 
manipulator that makes use of the pivot principle 
and is designed mainly for general gynecological 
purposes. It has a plate to prevent displacement of 
the obturator tip to avoid fundal perforation and the 
appropriate obturator length can be selected. Because 
the normal uterine cavity is approximately 7 em, 
the 6-cm obturator was designed. The selected obtu-
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rator length should be 1-2 em shorter than the uterine 
cavity to minimize risk of uterine perforation when 
substantial force is applied to the cervix. The dia­
meter of the obturator of the SUM was larger than 
Ramathibodi's to reduce risk of perforation or false 
tract. If the cervical canal is small and the 4.7-mm 
obturator cannot be inserted without difficulty, the 
cervical canal must be dilated with 5-mm He gar's 
dilators. The SUM can antevert the uterus up to 95 
degrees and induce lateral rotation up to 45 degrees 
bilaterally. When the sponge gauze is pushed in the 
posterior fornix, it can antevert the uterus in only 
33.3 per cent of cases because the lower uterine 
segment is soft. This finding suggested that the 
sponge gauze was not an effective uterine mobi­
lizer, not consistent with the previous study(6). The 
vaginal delineator ring is very useful to identify the 
vaginal fornix during laparoscopic hysterectomy. It 
prevents over or under dissection of the bladder and 

delineates the cutting line of the vagina. The SUM 
can be used to assist general gynecological laparo­
scopic surgery. Further modifications are needed 
to prevent gas leakage from the vagina during con­
ventional laparoscopic hysterectomy and mecha­
nism to retain it to the cervix without the tenacu­
lum. 

SUMMARY 
A simplified, low cost uterine manipulator 

has been developed. It is a good alternative to 
the existing uterine manipulators for gynecological 
laparoscopy. 
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