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Objective
The purpose of this study was to evaluate postoperative pain of total laparoscopic hysterectomy (TLH) compared with vaginal
hysterectomy (VH).

Methods

From June 2010 to August 2010, 122 patients were enrolled, of whom 56 underwent TLH and 66 underwent VH for benign
diseases at Kangnam Sacred Heart Hospital. Postoperative pain degree was compared in non-randomized, prospective method
and preoperative, intraoperative, postoperative characteristics were considered. Postoperative pain was measured using the visual
analog scale (VAS) score at 1-hour, 1-day, 3-day postoperative periods and the additional consumption of analgesic units (vials and
tablets) required by patients for pain relief at all hospital stay.

Results

For the first 3 postoperative days, the median total consumption of analgesics was considerably lower in the TLH group than in
the VH group (pethidine, P<0.05; non-steroidal anti-inflammatory drug [Ketorolac Tromethamine], P<0.05). The VAS score also
was higher for the VH group than in the TLH group (VAS 1-hour, P<0.05; VAS 1-day, P<0.05; VAS 3-day, P<0.05). No significant
difference was found between groups in respect to preoperative, intraoperative and postoperative characteristics except operation
time, prior intra-abdominal surgery and pelvic adhesion.

Conclusion
In this study, since TLH is a less painful procedure in comparison to VH, TLH may be a good alternative to VH for the benign
gynecologic diseases with expert surgeons.
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Hysterectomy is one of the most common surgical procedure
worldwide [1,2]. Annually 600,000 hysterectomies are carried out
in the USA, more than 32,000 hysterectomies in Australia, and
60,000 hysterectomies in France [3-5].
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According to surgical approach, hysterectomy is divided into ab-
dominal approach, vaginal approach, and laparoscopic approach.
Abdominal and vaginal hysterectomies have been performed for
centuries. About 20 years ago, the laparoscopic approach to hys-
terectomy was introduced by Reich [6], and it has been evolving
since then [7].

Until now, many studies attempted to evaluate the effectiveness
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of hysterectomy and most of those studies have not mentioned
postoperative pain [8-10].

However, it is necessary to study postoperative pain because post-
operative pain has made most patients who undergo surgery fear-
ful and undoubtedly, they would like to avoid experiencing pain.
For this reason, postoperative pain became an object of this study.
We report our experiences here with total laparoscopic hysterec-
tomy (TLH) at Kangnam Sacred Heart Hospital in the year 2010
in comparison to vaginal hysterectomy (VH) in terms of the differ-
ence in postoperative pain.

Materials and Methods

Prospective non-randomized case-control study to compare pa-
tients undergoing total laparoscopic hysterectomy and women un-
dergoing vaginal hysterectomy for benign diseases was designed
for this study.

From June 2010 to August 2010, the records of 122 women who
had TLH or VH for benign diseases in Kangnam Sacred Heart Hos-
pital were reviewed by prospective analysis.

One hundred twenty-two patients were enrolled, of whom 56
underwent total laparoscopic hysterectomy and 66 underwent
vaginal hysterectomy.

Procedures were performed by 3 skilled gynecological surgeons in
our department and were not limited to those specializing in lapa-
roscopy or vaginal procedures. The skilled gynecological surgeon is
defined as the person who has a minimum of 5 years' experience
in gynecological surgery and has performed at least 100 gyneco-
logical surgery procedures per year. The surgical route was decided
by whether the uterus was mobile when traction was done by
clamping the cervix with tenaculum. VH was performed when mo-
bile, whereas TLH was performed in other cases.

1. Operative technique

1) Procedure of VH

The patient was placed in a supine position. Under general anes-
thesia, the patient’s position was changed to a lithotomic position.
The skin painting and draping was done in the usual manners. The
vaginal mucosa at the junction of the cervix was incised with a
scalpel around the entire cervix. The operator dissected the blad-
der with a finger from the uterus at the vesicouterine peritoneal
fold level. The fold was grasped by a silk suture after being incised.
The peritoneum of the cul-de-sac was exposed and incised also.
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The ligaments of the uterus were exposed partially on each side.
The uterosacral ligaments were clamped, cut and tied with Vicryl
1-0. And then, both cardinal ligaments were done in the same way.
The round ligaments were clamped with the kelly clamp and in-
cised close to the uterine fundus and tied with Vicryl 1-0 on each
side. The second ties of these pedicles were done with Vicryl 1-0.
The uterus was removed out of the pelvic cavity through the va-
gina. The peritoneum was reestablished with chromic 1-0.

2) Procedure of TLH

The definition of TLH in this study was limited in that the uterus
must be removed completely laparoscopically and vaginal incision
had to be closed by laparoscopic sutures.

With the lithotomic position, the abdomen and suprapubic areas
of the patient were painted with potadine solution and draped in
the usual manner under general anesthesia. The small skin incision
was made just below the umbilicus and the abdominal wall was
picked up manually.

The 11 mm trocar was inserted into the umbilical incision wound
and peritoneal cavity was filled with CO, gas to a limited pres-
sure of 12 mm Hg. After the same method, three 5 mm trocars
were placed laterally left and right, and in the middle of the lower
abdomen. The uterine fundus was lifted up by using a “uterine
elevator.” The round ligaments were cut and electrocoagulated
by electrosurgical devices. The leaves of the broad ligaments were
opened anteriorly to the vesicouterine fold and posteriorly to the
uterosacral ligaments and across the posterior lower uterine seg-
ment. The tubes and suspensory ligaments or infundibulopelvic
ligaments both were electrocoagulated. The filmy tissues sur-
rounding the uterine vessels were skeletonized by dissecting the
tissues away from the uterine vessels.

The uterine vessels were clamped, divided and ligated with Vicryl 1-0.
And then the cervicovaginal junction was cut by electrosurgical
devices and the uterus was removed from the vagina circumferen-
tially. The suture with Vicryl 1-0 was carried out over the vaginal
stump. After rinsing, a drain is placed.

The laparoscopic and trocar sleeve were removed and CO, gas
was removed. The incision wound was closed layer by layer.
Patients were excluded from this study if they had a confirmed or
suspected malignant disease, pelvic inflammatory disease or se-
vere endometriosis. Patients who had vaginal prolapse higher than
the first degree also were excluded from this study.

For each patient, we recorded preoperative parameters including
patient’s age, weight, parity, body mass index (BMI), prior intra-
abdominal surgery history, intraoperative parameters including
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complications (bladder, ureter or bowel injury), estimated blood
loss, time of operation (from the first incision until the last suture),
uterine weight, concomitant unilateral or bilateral salpingo-oo-
phorectomy, concomitant vaginal repair, conversion to laparotomy,
and postoperative parameters including length of hospital stay,
fever (temperature >38°C, after the first 24 postoperative hours),
reduction of hemoglobin (before surgery and on the first postop-
erative day), blood transfusion.

For pain management, intraoperatively analgesics consisting of
fentanyl (4—8 pg/kg/hr intravenously), and patient controlled anal-

Table 1. Preoperative patient characteristics

gesia (PCA) was given immediately after surgery, which continued
for 24 hours. PCA is composed with combinations of fentanyl 20
ug/kg, non-steroidal anti-inflammatory drug (NSAIDs) (Ketorolac
Tromethamine) 3.0 mg/kg and antiemetics (ondansetron) 8 mg
(in 100 mL normal saline in a premixed bag). As per our protocol,
the PCA was continued for the first 48 postoperative hours. The
program allowed a patient bolus of 2 mL available every 15 min-
utes. In addition, 30 mg of non-steroidal anti-inflammatory drugs
(Ketorolac Tromethamine) or 50 mg of tramadol was administered
intravenously and regularly (q 8 hours) during the 2-day postop-

TLH (n=56) VH (n=66) P-value (t-test)
Age (yr) 468 £5.9 459 + 5.1 0.372
Parity 1.9+0.7 2.1+26 0.591
Weight (kg) 59.0 + 6.3 57.5+8.3 0.269
BMI (kg/m”) 23.9+25 23.0+2.8 0.089
Prior intra-abdominal surgery 19 (33.9) 4(6.1) 0.024
Values are presented as mean =+ standard deviation or number (%).
TLH, total laparoscopic hysterectomy; VH, vaginal hysterectomy; BMI, body mass index.
Table 2. Outcome measures evaluated during and after surgery
TLH (n=56) VH (n=66) P-value (t-test)
Time of operation (min) 126.1 +31.5 88.8 +20.0 0.000
Estimated blood loss (mL) 3143 £ 174.4 329.5+215.4 0.672
Uterine weight (g) 297.3 + 154.1 251.2 + 144.2 0.091
Hemoglobin drop (g/dL) 1.2+0.7 1.0+0.7 0.116
Transfusion 3(5.3) 4 (6.0) 0.869
Pelvic adhesion 14 (25.0) 5(7.5) 0.022
Fever 2(3.5) 2(3.0) 0.869
Length of hospital stay (day) 75+09 75+1.2 0.787
Indications to surgery
Myomas 26 (46.4) 18 (27.2) 0.099
Adenomyosis 10 (17.8) 15(22.7)
Myomas + adenomyosis 20 (37.5) 33 (50.0)
CIN I 0 1(1.5)
Concomitant surgery
H + salpingo-oophorectomy 3(5.3) 5(7.5) 0.000
H + vaginal repair 0 49 (74.2)
Complications (bladder, ureter or bowel injury) 1(1.7) 0 0.322
Conversion to laparotomy 1(1.7) 0 0.159

Values are presented as mean =+ standard deviation or number (%).

TLH, total laparoscopic hysterectomy; VH, vaginal hysterectomy; Hemoglobin drop, preoperative hemoglobin-first postoperative day hemoglobin; CIN 1,

cervical intraepithelial neoplasia; H, hysterectomy.
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Table 3. Comparison of analgesic requirement between patients who had a TLH or a VH

TLH (n=56) VH (n=66) P-value (t-test)
Pethidine (total/mg) 36+13.0 41.7 £ 31.1 0.000
No. of patients 4(7.1) 47 (71.2)
No. of analgesics 4(7.1) 55 (83.3)
Pethidine (IM/mg) 27+114 40.2 +31.9 0.000
No. of patients 3(5.3) 45 (68.1)
No. of analgesics 3(5.3) 53(80.3)
Pethidine (IV/mg) 09+6.7 1.5+8.6 0.661
No. of patients 1(1.7) 2(3.0)
No. of analgesics 1(1.7) 2(3.0)
Ketorolac Tromethamine (total/mg) 24.1+£326 47.7 + 241 0.000
No. of patients 25 (44.6) 35(90.9)
No. of analgesics 47 (83.9) 105 (159.0)
Ketorolac Tromethamine (IM/mg) 23.0+32.4 47.7 £ 24.1 0.000
No. of patients 24 (42.8) 35(90.9)
No. of analgesics 45 (80.3) 105 (159.0)
Ketorolac Tromethamine (IV/mg) 1.1+£8.0 0 0.322
No. of patients 1(1.7)
No. of analgesics 2(3.5)
Tramadol (total/mg) 0 23+105 0.083
No. of patients 3(4.5)
No. of analgesics 3(4.5)
Tramadol (IM/mg) 0 23+10.5 0.083
No. of patients 3(4.5)
No. of analgesics 3(4.5)
Tramadol (IV/mg) 0 0
Values are presented as mean + standard deviation or number (%).
TLH, total laparoscopic hysterectomy; VH, vaginal hysterectomy.
Table 4. Comparison of VAS score between patients who had a TLH or a VH
TLH (n=56) VH (n=66) P-value (t-test)
VAS score at 1 hour after surgery 56+08 59+09 0.048
VAS score at 1 day after surgery 3.9+0.8 42+0.8 0.047
VAS score at 3 days after surgery 2407 28+05 0.000

Values are presented as mean + standard deviation.

VAS, visual analog scale; TLH, total laparoscopic hysterectomy; VH, vaginal hysterectomy.

erative period. From the next day, tablet (Ketorolac Tromethamine
10 mg or Tramadol 50 mg) was given regularly (q 8 hours) during
the hospital stay.

Consumption of analgesics was defined as the number of required
analgesics and a total amount of required analgesic units (dose)
for pain relief. The used analgesics were pethidine, NSAIDs (Ke-
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torolac Tromethamine), and tramadol. To evaluate postoperative
pain, we used the visual analog scale (VAS) score at 1-hour, 1-day,
3-day postoperative period and the additional consumption of an-
algesic units (vials and tablets) required by patients for pain relief
at all hospital stay. The higher VAS score means that the pain felt
after operation is more severe.
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Hospital discharge was decided by the restarted bowel motility,
lack of urinary problems, absence of temperature (<37°C), well-
controlled pain on oral medications and improved daily activity.
The data was analyzed with SPSS ver. 13.0 (SPSS Inc., Chicago,
IL, USA) software, using the Student's -test for comparison of
continuous data, and correlated by x’-test or Fisher's exact test for
nominal data.

A P-value < 0.05 was considered statistically significant.

Results

There is no difference in patient’s characteristics such as age, par-
ity, and BMI between two groups (P=0.05). However, the history
of Prior intra-abdominal surgery is much more in TLH group than
inVH group ( 19 [33%] vs. 4 [6.1%], P<0.024) (Table 1).

No significant difference was found between groups with respect
to intraoperative and postoperative complications rates, estimated
blood loss, fever, uterine weight, length of hospital stay (Table 2).
However, TLH is associated with a longer operation time (TLH,
126.1+31.5 minutes vs. VH, 88.8 +20.0 minute; £=0.000), more
prior intra-abdominal surgery (TLH, 33.9% vs. VH, 6.1%; P<0.05),
more pelvic adhesion (TLH, 25.0% vs. VH, 7.5%; P<0.05).

There were no cases of bowel injuries. The reduction of hemoglo-
bin was not statistically different, but TLH shows a greater drop in
hemoglobin level than VH (TLH, 1.2+0.7 g/dL vs. VH, 1.0+0.7 g/
dL; P=0.116). We had one conversion of intended TLH to abdomi-
nal surgery (TLH, 1.7% vs. VH, 0%; P=0.159), because of bladder
tear during TLH, which was repaired. The patient had severe pelvic
adhesion due to previous abdominal surgery (Table 2).
Postoperative pain was evaluated by measuring additional con-
sumption of analgesics and VAS score.

For the first 3 postoperative days, the mean total consumption of
analgesics was significantly reduced in patients who underwent
TLH compared with patients who had gone under VH. Require-
ments of median total pethidine was reduced (TLH, 3.6 £13.0
mg vs. VH, 41.7 +31.1 mg; P=0.000), median total NSAIDs
(Ketorolac Tromethamine) was reduced (TLH, 24.1+32.6 mg vs.
VH, 47.7 +24.1 mg; P=0.000), and median total tramadol was re-
duced (TLH, 0 mg vs. VH, 2.3 +10.5 mg, P=0.083) in patients who
underwent TLH compared to patients who had VH (Table 3).

Also, the mean VAS score was considerably lower in the TLH group
than in the VH group. The mean VAS score at 1 hour after surgery
was lower (TLH, 5.6 +0.8 vs. VH, 5.9+0.9; P<0.05), the mean
VAS score at 1 day after surgery was lower (TLH, 3.9+0.8 vs. VH,
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4.2 +0.8; P<0.05) and the mean VAS score at 3 days after surgery
was significantly lower (TLH, 2.4+0.7 vs. VH, 2.8 +0.5; P=0.000)
in the TLH group than in the VH group (Table 4).

TLH requires lower dose of analgesics and results in lower VAS
score in comparison to VH.

Discussion

The International Association for the Study of Pain defines pain as
“an unpleasant sensory and emotional experience associated with
actual or potential tissue damage, or described in terms of such
damage [11]." And it is axiomatic that there can be no surgery
without corresponding postoperative pain because tissue trauma
and the release of potent mediators of inflammation consequently
are expected [12].

Due to repeated tissue damage and continual irritation during
surgery, the peripheral and central nerves become sensitive, lead-
ing to amplification of pain after surgery. Patients who have had
surgery performed on the same area will have different degrees
of pain depending on the surgical method, and each patient will
experience variation in pain as time lapses.

There is now a general consensus that vaginal hysterectomy
should be considered the gold standard if compared with abdomi-
nal hysterectomy in case of benign uterine pathologies with uterus
that is mobile and not large and without adnexal pathologies
[13,14]. Such a superiority, however, is not so clearly demonstrat-
ed over laparoscopic hysterectomy [15,16].

In a previous study of this kind completed 6 years ago. Nascimen-
to et al. [17] compared 100 patients submitted to TLH and VH.
Analgesic requirements were found to be significantly lower in the
TLH group.

As a result of a similar study, laparoscopic hysterectomy provides
an advantage over vaginal hysterectomy in terms of postoperative
pain [18,19].

More recently, in a study randomizing a total of 60 patients to
either TLH or VH, Candiani et al. [20] reported that women under-
going laparoscopy had better pain scores and shorter time of post-
operative analgesia use than those undergoing vaginal surgery.
The current study also demonstrates that, compared with the
vaginal approach, total laparoscopic hysterectomy is associated
with less postoperative pain, and with a reduction in the need of
additional postoperative analgesic doses.

In this study, for postoperative pain control, all the patients re-
ceived the same method of pain control using PCA, and postop-

WWW.KJOG.ORG



KOREAN JOURNAL OF OBSTETRICS & GYNECOLOGY
Kong-Ju Choi, et al. Postoperative pain of TLH vs VH

erative variation in pain intensity was measured using VAS score
at scheduled intervals. Any additional dose amount of analgesics
and the number of times administered was taken into account.

In our study comparing laparoscopic hysterectomy and vaginal
hysterectomy, postoperative pain score on day 0, 1, 3 after surgery
and the number of analgesic request were higher in the VH group.
Consequently, laparoscopic hysterectomy results in less postopera-
tive pain compared with vaginal hysterectomy.

Also, in a study published in 2008, Schindlbeck et al. [21] found
lower consumption of analgesics in TLH compared to VH, similar
to our findings.

Several possible explanations can be hypothesized to explain our
data in favor of laparoscopy. First, different operative positions
are required to perform vaginal and laparoscopic procedures: in
particular, the inferior limbs are placed in a more physiological po-
sition during TLH. Second, unlike a laparoscopic procedure, vaginal
surgery requires applying a frequent downward traction on the
uterus. Third, we used electrosurgical devices to coagulate and dis-
sect tissues during LH; whereas VH was performed using clamps,
scissors, and tying knots, according to the traditional vaginal tech-
niques. Regarding this latter possible explanation, some studies
have consistently shown how the implementation of electrosurgi-
cal technology in vaginal surgery resulted in a significant reduction
of postoperative pain [22,23].

Our study reveals that TLH is associated with less postoperative
pain when compared with VH overall. Consequently, TLH is an
excellent surgical method in terms of postoperative pain. However,
laparoscopic hysterectomy is unlikely to be considered cost effec-
tive compared with a vaginal hysterectomy. In previously reported
comparisons of laparoscopic and vaginal hysterectomy, the main
difference related to operating room cost, which reflected differ-
ences in operation times and the multiple use of disposable equip-
ment in laparoscopic procedures [24].

If surgeons use mostly reusable equipment instead of relatively ex-
pensive disposables, the additional cost of laparoscopic compared
with vaginal hysterectomy would decrease considerably, without
compromising patient safety.

In conclusion, our study demonstrates that, in experienced hands,
TLH is associated with less postoperative pain compared to VH.
However, because the advantages of TLH and VH are similar apart
from postoperative pain and the differences in outcome are small,
thus, when deciding the method of hysterectomy between TLH
and VH, the skills of the surgeon and the quality of the surgeon’s
training should be taken into account. In the future, broader pro-
spective studies with larger number of patients are required to
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compare TLH and VH according to postoperative pain.
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