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Abstract: Aims: To compare the effects of ovarian cancer cytoreductive surgery + Dixon surgery on ovarian cancer
patients with rectal metastasis using either the Trendelenburg modified supine position or the Trendelenburg modi-
fied lithotomy position for surgery. Background: Trendelenburg modified lithotomy position, the most common surgi-
cal position for ovarian cancer cytoreductive surgery + Dixon surgery, might cause severe complications in patients
who underwent surgery. As reported, Trendelenburg modified supine position is a safer surgical position to reduce
the risks of surgical position complications and to increase the work efficiency. Design: This was a prospective study
design. A total of 100 cases of late-stage ovarian cancer patients with metastasis in the sigmoid colon or rectum
who underwent ovarian cancer cytoreductive surgery + Dixon surgery in Sun Yat-sen University Cancer Center be-
tween March 2013 and April 2015 were included in this study. The patients in the experimental group underwent
surgery using the Trendelenburg modified supine position, and the patients in the control group underwent surgery
using the Trendelenburg modified lithotomy position. Results: The time required for placement and recovery of the
surgical position in the experimental group was shorter than that in the control group. The incidence of sacrococcy-
geal skin damage after surgery in the experimental group was lower than that in the control group. Conclusion: The
placement and recovery of the Trendelenburg modified supine position was simple and quick, which was conducive
to maintain the intraoperative stability of the hemodynamics and helpful for reducing the incidence of postoperative
complications.
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Introduction

Ovarian cancer remains the most lethal gyne-
cologic tumor in the world. Aggressive cytore-
ductive surgery, the effective treatment, has
been shown to induce a clinical response in the
majority of ovarian cancer patients. Colorectal
metastasis in late-stage ovarian cancer is more
common in the sigmoid colon and rectum [1].
Due to the complex operation, the operation
duration is always too long to avoid postopera-
tion complication as the result of the surgical
position. The surgical position for ovarian can-
cer cytoreductive surgery + Dixon surgery on
ovarian cancer with rectal metastasis common-
ly adopts the Trendelenburg modified lithotomy
position [2].

A large number of domestic and international
studies have indicated that the Trendelenburg
modified lithotomy position might cause severe
complications in patients who underwent sur-
gery, such as lower extremity peripheral neu-
ropathy, obturator and femoral neuropathy
(LFC), sciatic nerve and peroneal nerve injury
[3-7], deep venous thrombosis of the lower
limb, and acute lower extremity compartment
syndrome [8, 9]. During the placement and
recovery of the surgical position, the rapid
decrease and increase of blood reserves in the
lower limbs causes rapid changes in returned
blood volume, thus causing unstable hemody-
namics; if severe, it can even cause acute myo-
cardial infarction or sudden cardiac arrest [10-
13]. Based on the principle of human body
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mechanics, this study was combined with clini-
cal experiences and data from the literature to
investigate a more convenient, feasible, and
safer surgical position in order to reduce the
risks of surgical position complications in
patients and to increase the work efficiency
and reduce the work intensity of medical care
personnel.

The study

To compare the effects of ovarian cancer cyto-
reductive surgery + Dixon surgery on ovarian
cancer patients with rectal metastasis using
either the Trendelenburg modified supine posi-
tion or the Trendelenburg modified lithotomy
position for surgery. This was a prospective
study design. A total of 100 cases of late-stage
ovarian cancer patients with metastasis in the
sigmoid colon or rectum who underwent ovari-
an cancer cytoreductive surgery + Dixon sur-
gery in the Department of Gynecology of Sun
Yat-sen University Cancer Center between
March 2013 and April 2015 were selected and
randomly divided using the random number
table method and the random number remain-
der grouping method [18]. These 100 patients
were randomly divided into the experimental
and control groups, with 50 cases in each
group. The patients in the experimental group
underwent surgery using the Trendelenburg
modified supine position, and the patients in
the control group underwent surgery using the
Trendelenburg modified lithotomy position.

Participants

The inclusion criteria of the subjects were as
follows: (1) patients who were first diagnosed
with ovarian cancer with metastasis in the sig-
moid colon or rectum; (2) patients who planned
to receive ovarian cancer cytoreductive surgery
+ Dixon surgery; and (3) patients with a clear
conscience who could normally communicate
using words in Mandarin or Cantonese with the
researchers. The exclusion criteria were as fol-
lows: (1) patients with other types of cancer; (2)
patients with severe heart, lung, brain, and kid-
ney function disorders; (3) patients with alcohol
or drug addictions or patients with mental ill-
ness; (4) patients with a high risk of pressure
ulcers with a Norton score < 14 points; and (5)
patients with edema in both lower limbs, abnor-
mal dorsalis pedis pulse, abnormal color or
severe damage of the skin, abnormal pain sen-
sation in the lower limbs, and motor dysfunc-
tion of the lower limbs.
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Data collection

Through a review of the domestic and interna-
tional literature, an information questionnaire
related to the positions of patients during ovar-
ian cancer with rectal metastasis surgery was
designed. The content included a general infor-
mation questionnaire, an implementation of
the surgical position information questionnai-
re, a surgical position complication condition
questionnaire, and a questionnaire assessing
the satisfaction of the surgeons regarding the
surgical position of the patients. There were 4
sections of data collection in this study.

General information questionnaire

The general information questionnaire was
divided into 3 sections: sociology of population
data, preoperative physical condition data, and
disease-related data. The basic information of
the patients contained 11 items regarding the
sociology of population data including name,
in-patient number, in-patient ward area, gen-
der, age, height, body weight, marital status,
profession, education, family per capita inco-
me, and medical payment method. There were
5 items regarding basic physical conditions
including blood pressure after admission, heart
rate, body mass index (BMI), Norton score, and
chronic underlying diseases. The disease-relat-
ed data included diagnosis after admission,
tumor discovery method, tumor diameter, whe-
ther there was peritoneal dissemination implan-
tation, whether there were other preoperative
treatments, whether the lower limb motor sen-
sory function was normal, whether there was
lower limb edema, name of the planned sur-
gery, planned surgery date, white blood cell
count, red blood cell count, platelet count, he-
moglobin content, albumin content, and pro-
thrombin time [23]. The basic physical condi-
tion data and the disease treatment related
data were completed by investigators after
interviewing the patients and reviewing medical
records.

Implementation of the surgical position infor-
mation questionnaire

After reviewing the literature, referencing data
from the literature, and consulting experts, the
data collection during the implementation pro-
cess of the surgical position included the name
of the implemented surgery, the surgical posi-
tion, the blood pressure and heart rate of the
patient before and after position placement,
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Figure 1. Surgical position during the handling anas-
tomosis in the Dixon surgery.

the blood pressure and heart rate of the patient
before and after recovery of position [10-13],
the time required for surgical position place-
ment, the time required for recovery of the sur-
gical position [20], the skin condition in the
sacrococcygeal region and the compressed
location in the lower limb after surgery, whether
there was lower limb edema after surgery, the
surgery duration, intraoperative blood loss, and
whether an analgesia pump was used after sur-
gery. This table was completed by the individual
who implemented the surgical positions on the
day of surgery. The analgesia pump removal
time data were completed at postoperative
follow-up.

Satisfaction of surgeons regarding the pa-
tients’ surgical position questionnaire

This survey was used to investigate the satis-
faction of the surgeons regarding the surgical
position of the patients. It was completed by
the surgeons on the day of surgery. This survey
was divided into 3 items. Each item used a
3-grade evaluation method: satisfied, neutral,
or dissatisfied. The perception of the surgical
position of the patients by surgeons was direct-
ly associated with whether the surgical position
was proper; this perception was important for
the evaluation and measurement of surgical
positions.

Measurements and instruments
Experimental group

Formulation of the standards for placement of
the Trendelenburg modified supine position:
After searching for literature related to the cur-
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rent application status of the placement of the
surgical position using the Trendelenburg modi-
fied supine position [19-21] and consulting with
experts in this field, the position placement
standards were formulated. The specific opera-
tion process is described below. O The large
operation bed sheet at the end of the bed was
folded down evenly at the sitting bed under the
mattress. One large drape was placed on each
bilateral leg board. @) Assistance was provided
for the patient to lie down on the operation bed.
The lower edge of the buttocks was aligned
with the lower edge of the backboard. The
patient’s palms faced the body, and both upper
limbs were fixed and protected at both sides of
the body using a medium drape. The patient’s
pants were removed, and leg sleeves were
placed on the patient. The privacy of the patient
must be protected. 3 Prior to anesthesia, a
3-cm thick gel pad was placed under the sacro-
coccygeal region, and 5-cm thick soft pads
were placed under the knee joints of both legs
using the comfort of the patient as the refer-
ence; the most comfortable locations perceived
by the patient under the premise of meeting the
surgical requirement were the following condi-
tions: the knee joint was bent at 130°, the
abduction angle of the hip joint was 40°, the
external extension angle of the lower limbs was
45°, and a lower limb bandage was placed 5
cm above the knee joint. The patient was
placed in the most comfortable position that
met the surgical requirements and ensured the
safety of the patient. Heel and ankle stress
points were placed on soft gel pads for protec-
tion. @ After the body was positioned, the 2 leg
boards were brought together (Figure 1). After
general anesthesia and during disinfection by
the doctors, the leg boards of the operating bed
were opened. After disinfection, a waterproof
aseptic large sheet was placed under the hips.
Aseptic leg sleeves were independently applied
to both lower limbs. After draping, both legs
were closed again. After the start of the sur-
gery, the Trendelenburg position was adopted,
and the head of the bed was lowered by 15°.
After surgery on the pelvic area was completed,
the bilateral leg boards were separated again
during intestinal anastomosis in the Dixon sur-
gery. The hip joint was abducted at approxi-
mately 80° (Figure 2). After the anastomosis
process was competed, both legs were closed
again for the second time. ® The patient was
returned to the Trendelenburg position during
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Figure 2. Surgical position during intestinal of the
pelvis.

Figure 3. Trendelenburg modified lithotomy position.

the abdominal wash, and the modified supine
position was ceased at the end of the surgery.
During the surgical process, the patient was
maintained at a physiological function position
as much as possible.

Intervention process

The patients were visited the day before the
surgery. General information including each
patient’'s name, age, height, and body weight,
as well as disease-related information such as
tumor size, metastasis, postoperative blood
pressure, heart rate, normality of lower limbs,
diabetes mellitus, Norton score, and laboratory
examinations, were collected. On the day of the
surgery, data on the time required for the place-
ment and recovery of the body position of the
patients, changes in hemodynamics before and
after placement and recovery of the body posi-
tion, surgery duration, intraoperative blood
loss, satisfaction of the doctors regarding the
surgical position, sacrococcygeal skin damage

10974

of the patients after surgery, and edema in
both lower limbs were collected. On postopera-
tive days 2 and 4, the study subjects were fol-
lowed up. The presence of postoperative body
position complications was identified through
inquiry, patient examination, and a review of
the medical records and examination results.

Control group

The patients were placed using the convention-
al placement position of the Trendelenburg
modified lithotomy position [18]. Compared to
the traditional lithotomy position, the Trende-
lenburg modified lithotomy position tilts the leg
supports to the end of the bed, increases the
angle between the trunk and thigh from 90° in
the traditional lithotomy position to 150°, and
lowers the head of the bed by approximately
15-30°. The Trendelenburg modified lithotomy
position is mainly used for surgery in the rec-
tum, bladder, prostate, urethra, and vagina [5]
(Figure 3). The intervention process in the con-
trol group was the same as that in the experi-
mental group.

Ethical considerations

The study was approved by the Institutional
Research Ethics Committee of the Sun Yat-sen
University Cancer Center. Participants indicat-
ed their willingness to participate by returning
the completed surveys.

Data analysis

The data were input into SPSS 20.0 software.
During the input process, the integrity and
rationality of the data were examined again.
The data input was performed by the research-
er and the group leader of the Department of
Gynecology. The researcher was responsible
for the data input, and the group leader of the
Department of Gynecology was in charge of
ensuring the accuracy and reliability of the data
input. After data input, the survey data were
statistically analyzed to describe the general
characteristics of ovarian cancer patients with
rectal metastasis who received the ovarian
cancer cytoreductive surgery + Dixon surgery,
the implementation conditions of the surgical
position, changes in hemodynamics during
placement and recovery of body position, the
time required for the placement and recovery of
body position, and the occurrence of complica-
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Table 1. General information of the study subjects (n = 100)

Experimental group (n = 50)

Control group (n = 50)

2
Frequency Percentage Frequency Percentage X P
Age (years) <40 6 12.0 9 18.0 0.734 0.693
41-59 35 70.0 32 64.0
>60 9 18.0 9 18.0
BMI (kg/m?2)* <185 3 6.00 5 10.0 3.866 1.450
18.6-24.9 43 86.0 42 84.0
>24.9 4 8.00 3 6.00
Marital status No 0 0.00 1 2.00 1.200 0.549
Yes 47 100 47 94.0
Divorced 3 6.00 2 4.00
Education Primary school 20 40.0 21 42.0 1.495 0.472
Middle school 15 30.0 19 38.0
College 15 30.0 10 20.0
Profession Employed 32 64.0 28 56.0 5.702 0.575
Retire 5 10.0 4 8.00
Unemployed 13 26.0 18 36.0
Per family capita income (Yuan/Month) < 1999 23 46.0 19 38.0 1.800 0.407
2000-2999 11 22.0 17 34.0
> 3000 16 32.0 14 28.0
Medical payment method Self-paying 13 26.0 16 32.0 1.503 0.682
Health insurance 32 64 29 58
National support 5 10.0 5 10.0

*BMI: Body Mass Index.

tions. General information of the surgery
patients in these 2 groups was described using
frequencies and percentages. The categorical
variables were presented as percentages. The
continuous variables that conformed to the
normal distribution are presented as the “mean
+ standard deviation”; variables that did not
conform to the normal distribution are present-
ed using mean, median, maximum, and mini-
mum values. The differences of count data
between these 2 groups were examined using
the x? test. Based on whether the data con-
formed to the normal distribution, the differ-
ences of measurement data between these 2
groups were examined using either the t-test or
the rank sum test. P < 0.05 indicated that the
difference was statistically significant.

Results
General information of the study subjects

Demographic data and the balance compari-
son: Female patients who required ovarian can-
cer cytoreductive surgery + Dixon surgery were
recruited for both groups in this study. The
patients ranged in age from 24-78 years, the
mean age was 49.2 + 10.3 years, and the larg-
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est proportion of patients was in the 41-59 year
age group. Most of the patients were married.
Most of the patients had a high school or lower
education level. The primary professions were
unemployed, farmers, and migrant laborers.
The family per capita income was generally less
than 3,000 RMB. Most of the patients paid for
their medical expenses on their own or with vil-
lage cooperative medical care. The x? test
results showed that the demographic charac-
teristics between the 2 groups of patients were
not significantly different (P > 0.05) (Table 1).

Disease related information and homoge-
neous comparison

These 2 groups were comprised of in-patients
who planned to receive ovarian cancer cytore-
ductive surgery. Tumors were discovered in
both the experimental group and the control
group primarily through patients seeking treat-
ment from existing symptoms or a palpable
abdominal mass. The primary tumors generally
ranged from 5 to 10 cm in diameter. In total, 24
and 30% of the tumors in the experimental and
control groups had a diameter larger than 10
cm, respectively. The tumors in the majority of
patients already displayed peritoneal dissemi-
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Table 2. Disease related information of the study subjects (n = 100)

Experimental group (n = 50)  Control group (n = 50)

Frequency Percentage  Frequency Percentage ’ P

Diagnose Self-discovery 46 92.0 47 94.0 0.154 0.695
Medical examination 4 8.00 3 6.00

Diameter (cm) <5 9 18.0 4 8.00 2.323 0.313
5-10 29 58.0 31 62.0
>10 12 24.0 15 30.0

Peritoneum metastasis Yes 44 88.0 45 90.0 0.102  0.749
No 6 12.0 5 10.0

Preoperative chemotherapy Yes 20 40.0 19 38.0 0.042 0.838
No 30 60.0 31 62.0

WBC® Normal 34 68.0 35 70.0 0.721  0.697
Lower 4 8.00 2 4.00
Higher 12 24.0 13 26.0

RBC? Normal 27 54.0 29 58.0 0.167 0.920
Lower 22 44.0 20 40.0
Higher 1 2.00 1 2.00

PLT® Normal 41 82.0 37 74.0 1.854 0.396
Lower 4.00 1 2.00
Higher 7 14.0 12 24.0

Hob® Normal 15 30.0 11 22.0 1.739 0.419
Lower 35 70.0 38 76.0
Higher 0 0.00 1 2.00

Alb (g/L)®" Normal 27 54.0 26 52.0 0.04 0.841
Lower 23 46.0 24 48.0

PT (min)® Normal 45 90.0 40 80.0 3.866 1.450
Lower 1 2.00 6 12.0
Higher 4 8.00 4 8.00

Stretch socks Yes 37 74.0 35 70.0 0.198 0.656
No 13 26.0 15 30.0

Lower limb edema Yes 5 10.0 3 6.00 0.543 0.461
No 45 90.0 47 94.0

Chronic disease™” Yes 9 18.0 5 10.0 1.329 0.249
No 41 82.0 45 90.0

TWBC: White Blood Cell; ®RBC: Red blood cell; ©PLT: Platelets; “Hb: Hemoglobin; ®ALB: Albumin; ©PT: Prothrombin Time.

nation implantation. Patients in both the exper-
imental and control groups had previously
received radiotherapy and chemotherapy. Few
of the patients had chronic diseases before
surgery; the white blood cell count, the red
blood cell count, the platelet count, the coagu-
lation function, and the lower limb edema con-
ditions were mostly normal, and there were
equal numbers of patients with normal albumin
levels and low albumin levels. Before surgery,
most of the patients in these groups placed
elastic stockings under the popliteal fossa. The
X2 test results showed that the composition of
disease related information between the
patients in these 2 groups was not significantly
different (P > 0.05). The basic physical condi-
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tions of all of the patients were evaluated 1 day
before the surgery. The t-test results showed
that there were no significant differences (P >
0.05) in the preoperative BMI, Norton score,
cardiovascular system diseases, and diabetes
mellitus [22] between the patients in these 2
groups (Table 2).

Information related to the implementation of
the surgical position in ovarian cancer cytore-
ductive surgery + Dixon surgery

Comparison of time required for placement
and recovery of surgical position between the 2
groups: All of the patients in both the experi-
mental and control groups successfully re-
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Table 3. Comparison of the time required for the placement and
recovery of the surgery position between these two groups (n = 100)

mean value of systolic pres-
sure changes was 11.12 +

Experimental Control group

3.43 mmHg, and the mean

group (n = 50) (n =50) value of diastolic pressure

Mean Standard Standard P Changej‘s was 8.61 + 2.74

deviation deviation mmHg; moreover, the mean

Placement time (min) 2.52 0.8 4.46 014 -60.93 <0.001 value of arterial pressure
Recovery time (min)  0.47  0.06 439 015 -176.83 <0.001 changes was 6.41 + 2.31

ceived the ovarian cancer cytoreductive sur-
gery + Dixon surgery. A comparison of the
patients between these 2 groups showed that
the mean time required for placement of the
surgical position in the experimental group was
2.52 + 0.18 min, and the mean time required
for recovery of the surgical position was 0.47 *
0.06. In the control group, the mean time
required for placement of the surgical position
was 4.46 + 0.14 min, and the mean time
required for recovery of the surgical position
was 4.39 + 0.15 min. The times required for
the placement and recovery of the surgical
position in the experimental group were both
shorter than those in the control group, and the
differences were statistically significant (P <
0.01) (Table 3).

Comparison of the surgeons’ satisfaction
regarding surgical positions between these 2
groups: The questionnaire results of the sur-
geons’ satisfaction regarding the surgical posi-
tions of the study subjects showed that sur-
geons in both groups were satisfied with the
surgical positions. According to the results of
the statistical analysis, the satisfaction of the
surgeons in the experimental group was higher
than that in the control group, and the differ-
ence was statistically significant (P < 0.05).
However, there was no significant difference
between these 2 groups regarding whether the
exposure field was clear (P > 0.05) (Table 4).

Comparison of changes in hemodynamics
before and after placement and recovery of the
surgical position between these 2 groups: In
the experimental group before and after posi-
tion placement, the mean value of systolic
pressure changes was 2.11 + 1.73 mmHg, and
the mean value of diastolic pressure changes
was 1.23 + 0.97 mmHg; moreover, the mean
value of arterial pressure changes was 1.14 +
1.10 mmHg, and the mean value of heart rate
changes was 5 + 3 beats/min. In the control
group before and after position placement, the
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mmHg, and the mean value
of heart rate changes was
13 + 6 beats/min. The changes in hemodynam-
ics between these 2 groups were statistically
significant (all P < 0.05) (Table 5).

In the experimental group before and after
recovery of the surgical position, the mean
value of systolic pressure changes was 12.35 +
8.15 mmHg, and the mean value of diastolic
pressure changes was 10.74 + 6.34 mmHg;
moreover, the mean value of arterial pressure
changes was 11.28 + 6.49 mmHg, and the
mean value of heart rate changes was 2 + 3
beats/min. In the control group before and
after recovery of the surgical position, the
mean value of systolic pressure changes was
18.15 + 23.49 mmHg, and the mean value of
diastolic pressure changes was 16.14 + 10.30
mmHg; moreover, the mean value of arterial
pressure changes was -8.12 + 22.71 mmHg,
and the mean value of heart rate changes was
2 + 3.334 beats/min. The changes in hemody-
namics between these 2 groups were statisti-
cally significant (P < 0.05) (Table 6).

Comparison of incidence rate of sacrococcy-
geal skin damage and lower limb edema at the
end of surgery between these 2 groups: At the
end of surgery, there was no sacrococcygeal
skin damage, and 2 lower limb edema in the
experimental group; however, there were 6
cases with sacrococcygeal skin damage, but no
lower limb edema in the control group. The
result of the x? test showed that the difference
in sacrococcygeal skin damage at the end of
surgery between patients in these 2 groups
was statistically significant (P < 0.05), never-
theless, the lower limb edema was not statisti-
cally significant (P < 0.05) (Table 7).

Discussion

General information of ovarian cancer surgery
patients with rectal metastasis

Demographic characteristics of ovarian cancer
surgery patients with rectal metastasis: All 100

Int J Clin Exp Med 2017;10(7):10971-10982
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Table 4. Comparison of the surgeons’ satisfaction on body positions between these 2 groups (n =

100)
Experimental group (n = 50) Control group (n = 50) ) p
Frequency Percentage Frequency Percentage
Overall evaluation 15.33 0.020
Satisfied 43 86.0 25 50.0
Neutral 6 12.0 20 40.0
Dissatisfied 1 2.0 5 10.0
Standing operation 39.78 0.001
Very satisfied 50 35 17 70.0
Neutral 0 0.00 4 8.00
Dissatisfied 0 0.00 11 22.0
Surgical field 7179 0.066
Very satisfied 42 84.00 43 86.0
Neutral 5 10.0 6 12.0
Dissatisfied 2 4.00 1 2.00

Table 5. Comparison of the changes in hemodynamics
before and after placement of the surgical position between
these 2 groups (n = 100)

Experimental Control group

group (n = 50) (n=150) p
Mean Standard Standard
deviation deviation
SBP (mmHg) 2.11 1.73 1112 3.43 2.002 0.046
DBP (mmHg) 1.23 0.97 8.61 2.74 2.614 0.009
MBP (mmHg) 1.14 1.10 6.41 2.31 24.803 0.001
HR (bpm) 5 3 13 6 12.589 0.001

Table 6. Comparison of changes in hemodynamics before
and after recovery of the surgical position between these 2
groups (n = 100)

Experimental Control group

group (n = 50) (n=50) p
Mean Standard Standard
deviation deviation
SBP (mmHg) 12.35 8.15 18.15 23.49 2906 0.004
DBP (mmHg) 10.74 6.34 16.14 10.30 5.620 0.001
MBP (mmHg) 11.28 6.49 -8.12 22.71 10.207 0.001
HR (bpm) 2 3 5 2 3.334 0.038

cases in this study were females who ranged in
age from 24-78 years with a mean age of 49.42
+ 10.23 years. The age distribution was consis-
tent with results in literature reports and met
the epidemiological features of the high inci-
dence age period of ovarian cancer [24-27].
The differences of patients from two groups
were not statistically significant.
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Disease related information of ovar-
ian cancer surgery patients with
rectal metastasis: Both groups in
this study included patients who
were first diagnosed with late-stage
ovarian cancer with rectal metasta-
sis. Most of the patients discovered
the disease because of the pres-
ence of symptoms or physical signs
(palpable abdominal mass discov-
ered by the patients). At the discov-
ery of this disease, 89% of the
patients already had peritoneal
implantation metastasis. The treat-
ment methods for the patients
included comprehensive treatment
using chemotherapy, radiotherapy,
and surgery, of which the main
emphasis is placed on surgery.
Surgical treatment is a critical mea-
sure for the radical treatment of
ovarian cancer [1]. Twenty patients
in the experimental group and 19
patients in the control group had
already received different treatment
courses of chemotherapy, which
was essentially consistent with the

results in literature [28, 29]. The majority of the
patients had normal blood cell counts and
coagulation functions before surgery, which
was a prerequisite to ensure that the surgery
could be performed smoothly and surgical
blood loss could be reduced. Most of the
patients had low hemoglobin levels, nearly half
of the study population had low albumin levels,

Int J Clin Exp Med 2017;10(7):10971-10982
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Table 7. Comparison of the incidence rate of sacrococcygeal skin damage after surgery between

these 2 groups (n = 100)

Experimental group (n = 50)

Control group (n = 50)

Frequency Percentage Frequency Percentage ’ P
Sacrococcygeal damage 6.383 0.035
Yes 0 0.00 6 12.0
No 50 100.0 44 88.0

and patients with late-stage malignant tumors
all had different levels of malnutrition [16],
which might be associated with rapid tumor
growth at the late stage consuming too much
nutritious substance. In addition, because of
vomiting and loss of appetite, the patients who
received chemotherapy had a reduced intake
of nutrients, thus aggravating the deficiency of
nutrients in the body. The total protein turnover
rate in the late-stage tumor patients increased,;
however, the overall protein decomposition was
higher than the protein synthesis rate, which
was also an important cause of the low levels
of hemoglobin and albumin in the body of
patients with late-stage ovarian cancer meta-
static to the rectum. The low protein level
caused tissue edema in the body and the
reduction of skin defense abilities; therefore,
long-term compression easily caused skin dam-
age [23].

The basic physical conditions of the patients
were evaluated one day before surgery. No sig-
nificant differences were observed in the mean
age, height, body weight, blood pressure, heart
rate, BMI, and Norton score between the exper-
imental group and the control group. The blood
pressure, heart rate, and BMI of most of the
patients in these 2 groups were within the nor-
mal ranges. Patients with high blood pressure
all received antihypertensive drugs in the morn-
ing on the day of surgery to control their blood
pressure. The patients’ Norton scores were all
> 14 points; therefore, these patients had low
risks for pressure ulcers, and special preven-
tive measures were not required. The majority
of the patients in this study wore elastic stock-
ings below the popliteal fossa to prevent the
formation of deep venous thrombosis of the
lower limb caused by a long surgery time and
passive immobilization of the body position
[12]. Few of the patients had lower limb edema
before surgery, whereas all of the patients had
excellent lower limb skin conditions and did not
have skin ulceration and damage or motor sen-
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sory dysfunction. Few of the patients had pre-
operative chronic underlying diseases and few
had abnormal sensations and skin damage in
the lumbosacral region. All observation indica-
tors were within the normal range.

Analysis of the implementation of the surgi-
cal position in the operation of ovarian cancer
with rectal metastasis

Comparison of the time required for placement
and recovery of the surgical position: The sup-
plies required for surgical position placement
were fully prepared in advance before the
placement of the surgical position for the
patients in these 2 groups. Timing began at the
initiation of the body position placement. The
process of body position placement and recov-
ery of the patients in these 2 groups was very
smooth. The results showed that the time
required for body position placement and
recovery in the control group was statistically
significantly longer (P < 0.01) than that in the
experimental group, which was consistent with
the results in relevant literature [20]. The
Trendelenburg modified supine position in the
experimental group had some modifications
based on the minimally invasive supine surgical
position. Compared to the traditional lithotomy
position, the Trendelenburg modified lithotomy
position in the control group tilts the leg sup-
ports to the end of the bed to increase the
angle between the trunk and thigh from 90 in
the traditional lithotomy position to 150 and
lowers the head of the bed by approximately
15-30 [5]. The Trendelenburg modified supine
position clearly has a better degree of ease for
placement than the Trendelenburg modified
lithotomy position. In the experimental group,
the body position placement was performed
when the patient was awake; the manipulation
could be performed with the cooperation of the
patient using the comfort of the patient as a
reference; therefore, the body position could
both meet the surgical requirements and main-
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tain the functional body position of the patient
to ensure the comfort of the patient and reduce
the placement time. In addition, supplies
required for body position placement in the
experimental group were light, simple and easy
for nurses to place, which resulted in low costs
and time-saving as well as reducing the work
intensity of the nurses [23].

Comparison of surgeon satisfaction regarding
these 2 body positions: The overall evaluation
of the surgical positions and the evaluation of
the surgeons’ convenience for operating at the
standing position between these 2 groups were
significantly different (P < 0.05). However, the
evaluation on the exposure of the surgical field
between these 2 groups was not significantly
different (P > 0.05). The overall results showed
that the surgeons’ satisfaction was higher in
the experimental group than in the control
group. The survey showed that the leg supports
used for body position placement in the control
group bumped the thigh and waist of the doc-
tors, which hindered their standing position;
when the doctors were operating, they often
developed leg bruises. In addition, in the con-
trol group, the nurses were forced to stand near
the patient’s head with the instruments, which
affected the instrument delivery by the nurses
and was an important reason affecting the
evaluation of surgeons on the control group.

Comparison of changes in hemodynamics
before and after placement and recovery of
patient body position in these 2 groups: The
mean blood pressure and mean heart rate prior
to body position placement did not statistically
differ between the experimental group and the
control group (P > 0.05). Furthermore, the sta-
tistical analyses of the mean values of changes
in systolic pressure, diastolic pressure, and
arterial pressure before and after body position
placement and recovery in the experimental
group showed that the changes in blood pres-
sure and heart rate before and after body posi-
tion change of patients in the experimental
group were not significantly different (P > 0.05).
In the control group, the statistical analysis
results showed that the mean values of chang-
es in systolic pressure, diastolic pressure, and
mean arterial pressure before and after body
position placement and recovery were signifi-
cantly different (P < 0.05). The results of this
study showed that both legs of the patients in
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the Trendelenburg modified lithotomy position
were higher than the cardiac plane; therefore, a
large amount of lower limb blood returned to
the heart to increase the burden of the heart
[18]. In addition, the inhibitory effects of intra-
operative anesthetics and muscle relaxants on
sympathetic nerves and muscles caused dila-
tion of the peripheral blood vessels and relax-
ation of the muscles in the entire body, which
caused a significant decrease in the regulation
ability of the cardiovascular system in the body,
thus affecting blood flow. The phenomenon
was even more obvious during the transition
between the lithotomy position and the supine
position of patients. When the position changed
from the lithotomy position to the supine posi-
tion, the regulatory function in the body of the
patients had not yet recovered; in addition, flat
placement of both lower limbs caused the large
amount of blood flowing to the lower limbs to
instantly decrease the effective circulating
blood volume, reduce the blood pressure, and
increase the heart rate reflex [5, 9-13]. During
the placement and recovery of the Trendele-
nburg modified supine position, both lower
limbs extend naturally, the longitudinal axes of
both lower limbs and the trunk are on the same
horizontal line, and the difference of height in
the lower abdominal wall is far smaller than
that in the lithotomy position; therefore, during
intraoperative body position changes, the vari-
ation of blood pressure changes in the patients
is smaller than that in the lithotomy position.
These results were consistent with the study
results in the literature.

Comparison of the incidence of sacrococcygeal
skin damage at the end of surgery between
these 2 groups: In this study, the patients in the
experimental group did not have sacrococcy-
geal skin damage at the end of surgery where-
as 6 patients in the control group did have acro-
coccygeal skin damage at the end of surgery.
The statistical analysis showed that the inci-
dence of sacrococcygeal skin damage at the
end of surgery in patients between these 2
groups was significantly different (P < 0.05).
The study results showed that the required
intraoperative passive body position of the
patients, the loss of systemic motor sensation
of the patients under general anesthesia, the
disappearance of the protective reflex, the lack
of protective reaction in the muscles, and
changes in body position might cause surgical
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position complications such as peripheral
nerve injury, soft tissue injury, cervical spine
injury, and pressure ulcer. Because of the dif-
ferences in surgical positions, body gravity sup-
port points also had significant differences.
According to the principles of human body
mechanisms, the Trendelenburg modified
lithotomy position places the focus points of
the patients at the sacrococcygeal region, the
outer thigh and crus, and the popliteal fossa.
The Trendelenburg modified supine position
places the focus points of the patients at both
shoulders, the back, the sacrococcygeal region,
the buttocks, and the outer thigh and crus [7],
thus, patients in a supine position can maintain
the normal physiological function position.
Therefore, the Trendelenburg modified supine
position does not cause long compression on
nerves and the blood supply in popliteal fossa,
has less compression on blood vessels and
nerves, and does not cause local blood reflux
disorder [14-17].

Conclusion

In summary, for ovarian cancer patients with
rectal metastasis who received ovarian cancer
cytoreductive surgery + Dixon surgery, the
adoption of the Trendelenburg modified supine
position in surgery has the following advantag-
es: it requires a shorter time for placement and
recovery, it is simpler and faster and can main-
tain the stability of intraoperative hemodynam-
ics of the patients, and it can significantly
reduce the risk of postoperative complications
in patients with ovarian cancer metastatic to
the rectum. It is conducive to ensure the safety
of patients and deserves promotion and
application.
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