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Introduction

The iatrogenic diffusion of tumors refers to improper or
inaccurate treatment at some point during the diagnosis
and treatment of malignant tumors [1]. As early as the
19th century, some reports state that surgery might
promote the diffusion of cancer cells. Nowadays, the inci-
dence of gynecological malignant tumors increases year
after year and the metastasis and diffusion of them is one
of the main causes of death in tumor patients. The
attempt to analyze the causes for possible iatrogenic dif-
fusion during the diagnosis and treatment of gynecologi-
cal tumor patients formulates the preventive measures so
as to reduce the diffusion itself, enhance the survival rate
among patients, improve the prognosis, and reduce the
death rate as much as possible. 

Iatrogenic diffusion in diagnosis of gynecological tumors

Diagnostic curettage. Although diagnostic curettage is
the routine diagnostic method to diagnose vaginal bleed-
ing, it may promote the diffusion of cancer cells of
patients with endometrial cancer [2]. This is mainly due
to the scratching of the tissues during curettage that may
cause metastasis through lymphatic vessels or blood
vessels for the pressure exerted on the muscular layer; the
larger the surface area is, the more possible the diffusion
is [3]. If it is necessary to expand the neck of uterus
because the orifice of uterus is too tight, cervical injury
is most likely, causing the diffusion of tumor cells. There-
fore, avoiding uterine neck expansion as much as possi-
ble, the curettage force will be adequate, and no blind or
invasive curettage will occur; when the sample amount is
sufficient or the scraped matter is suspicious, surgery
should be stopped in order to avoid repeated curettage of

the tumor area [4]. Targeted curettage may be carried out
under ultrasound guidance. Before curettage, the surgeon
must be aware of the thickness of the endometrioid
mucosa with suspicion of cancer. In the case of fractional
curettage, the cervical mucosa may be scraped before the
endocavitary mucosa in order to diagnose the site of the
tumor.

Hysteroscopy

At present, hysteroscopy has been widely utilized in
the etiologic diagnosis for irregular vaginal bleeding,
intrauterine abnormal echo, sterility, etc. Its main advan-
tages include: direct viewing of changes of the uteral
cavity and well-targeted indication of biopsy; however, as
to whether the patients with endometrial cancer should be
examined with hysteroscopy, there is much dispute at
present, and the main focus is whether hysteroscopy pro-
motes the diffusion of cancer cells or not. Since hys-
teroscopy requires medium distention, and when the dis-
tention pressure exceeds a certain range [5], the
endometrial cancer cells may enter the abdominal cavity
through uterine tube together with distention medium.
Some researchers find that: after carrying out hys-
teroscopy on endometrial cancer, a collection of the
abdominal lavage cell examination results in a positive
rate for cancer in 9.7%, while after examining the abdom-
inal cancer cells of patients with clinical phase I endome-
trial cancer, but without conducting hysteroscopy, the
positive rate is 12.7%, and the abdominal cytologic pos-
itive rate of operation phase I is 7.3% [6]; there is no sta-
tistical significance in their comparisons. However, Zerbe
conducted a retrospective research on 222 cases with
endometrial cancer; among them, 64 cases had carried
out hysteroscopy before surgery and 158 cases in the
control group had not. According to the results of cyto-
logic examination of abdominal lavage in the hys-
teroscopy group, the positive patients account for 17.2%,
higher than 6.3% of the control group, and there is sig-
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nificance with this difference [7, 8]. The author suggests:
(1) for patients diagnosed with endometrial cancer, hys-
teroscopy only should not be performed to clarify the
clinic staging; (2) while carrying out hysteroscopy in
patients with suspect endometrial cancer, the distention
pressure should not be excessive in order to prevent the
cancer cells from spreading to the pelvic cavity through
uterine tube; (3) hysteroscopy duration should be
decreased as much as possible; (4) the endometrium
should be accurately scrape at suspicious locations
according to hysteroscopic observations, therefore avoid-
ing full curettage; (5) after examination, if diagnosed
with endometrial cancer, surgical treatment should be
performed as soon as possible [9, 10].

Iatrogenic diffusion during gynecological tumor therapy

Iatrogenic diffusion during gynecological tumor
therapy may cause the implantation of tumor cells at the
cutting location, as well as the diffusion and implantation
of tumor cells in the pelvic and abdominal cavity; this
may occur during laparotomy and laparoscopy.

Laparoscopic surgery

The rapid development of minimally-invasive surgery,
as laparoscopy, is very useful for surgical-pathological
staging and surgical treatment of the gynecological
malignant tumors. On the other hand, there is the risk of
celiac tumor diffusion, port site metastasis (PSM), etc
[11]. Some researchers think that the frequent changes of
devices during the laparoscopic surgery increases the
incidence rate of implantation in the area of entry. Other
researchers think that performing pneumoperitoneum
may cause a large amount of tumor cells to fall-off with
gas from the sleeve side and cause PSM. Although
laparoscopic surgery of malignant gynecological tumors
has been carried out for over 20 years [12], its advantages
and disadvantages in the therapy of malignant tumors are
still under exploration and disputed. According to a ret-
rospective analysis of 2,593 patients with gynecological
malignant tumors conducting laparoscopic surgery in
1991-2003 by Nadeem, the incidence rate of PSM was
0.97%, often connected to the wide abdominal diffusion
and isolated PSMs were rare. Fu Chun, et al. [13, 14]
carried out the tumor cytological examination on the
abdominal lavage, CO2 filtered liquid, surgical instru-
ment lavage obtained from patients with cervical cancer
or endometrial cancer conducting the laparoscopy, exci-
sion of full uterus, plus pelvic lymphadenectomy, and
also detected the E-cadherin, β-catenin, P-selectin,
MMP-2, VEGF proteins; he discovered that there were
no tumor cells found in the abdominal lavage, CO2 fil-
tered liquid, surgical instrument lavage before and after
surgeries of all patients, in comparison to the laparotomy
and there was no statistical difference. Laparoscopy in
the management of women with borderline ovarian
tumors or ovarian cancer remains controversial [15, 16].
The current literature defining the role of laparoscopy in

the diagnosis and treatment of ovarian cancer is limited
to case reports, case series, and cohort studies Liu et al.
reported equal efficacy of laparoscopy compared with
laparotomy in both early and advanced-stage ovarian
cancer. Fauvet reported that laparoscopic management of
borderline ovarian tumors is associated with a higher rate
of cyst rupture and incomplete staging [17].

Although there is proof that laparoscopy can change
the biological behaviors of gynecological malignant
tumors, there are no consistent results about the diffusion,
PSM incidence, and mechanism after the laparoscopic
surgery of malignant tumors; however, the following
points must be recommended: (1) perfect the normalized
preoperative examination and routine diagnostic pro-
grams, and grasp the indication for laparoscopy of gyne-
cological malignant tumors; (2) surgeries should be per-
formed by skilled doctors; (3) during surgery, special
attention should be paid to the following: shorten the CO2
pneumoperitoneum duration as much as possible; avoid
repeated punctures to reduce the tissue injuries; reduce
the times of instruments entering into and out of the
sleeve holes during surgery as much as possible; maintain
the CO2 pneumoperitoneum pressure stable during
surgery and use heated and wetted CO2 to reduce the
aerosolized state of tumor cells; place the uterine manip-
ulator under laparoscopy to avoid piercing through the
uterus; before surgery of endometrial cancer, clamp the
gorge section of uterine tube with Ti clamps to avoid the
diffusion of tumor cells while cutting off the tumor
tissues; avoid breakage or direct operations on the tumor;
before removing the cut tissue, place it into the sample
bag to avoid polluting the wounds; while completing
surgery, exhaust the gas inside the abdominal cavity, and
then pull out the sleeve to avoid the chimney effect,
causing diffusion of tumor cells after the laparoscopic
surgery; close the peritoneum, fascia, and skin layers of
the wound carefully and completely; cutting off the
tissues around the port site may reduce the implantation
and metastasis at the puncture locations; rinsing of
wound surfaces and puncture holes at the pelvic and
abdominal cavity with the diluents of drugs such as tau-
rolidine, povidone iodine, fluorouracil, amethopterin,
etc., may reduce the peritoneal diffusion and incisional
implantation and metastasis; (4) if indicated, selecting
gasless laparoscopy may reduce the incidence of implan-
tation and metastasis [18, 19].

Laparotomy

The scalpel is a kind of double-edged sword while the
doctors resect tumors boldly and resolutely. Carelessness
or inaccuracies during surgery often increase the iatro-
genic diffusion of tumor cells. As early as 1954,
researchers presented the notion regarding tumor-free
operation technique during surgery. The so-called tumor-
free surgical technique refers to a series of measures
taken during surgery of malignant tumors in order to
reduce or prevent the fall-off, implantation, and spread of
tumor cells. Its purpose is to prevent the metastasis and
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diffusion of tumor cells through the blood or lymph, as
well as prevent the abdominal spreading and implantation
of tumor cells. Nowadays, a large amount of local and
international research has proved that the tumor-free sur-
gical technique can effectively reduce local relapse and
remote metastasis of tumor after radical surgery, improv-
ing patient prognosis and extending the patient’s tumor-
free survival time [20].

Tumor metastasis due to laparotomy, mainly occurs in
the following cases: (1) during surgery of malignant
ovarian tumors, in some benign tumors (such as ovarian
mucinous cystadenoma) and borderline tumors, if the
tumor size is big or heavily adhered to surrounding
tissues and with unclear border, during dissection or its
removal [21], the liquid inside the tumor may leak,
causing the tumor cell to implant in the incisional and
surgical fields, i.e., the tumor cell implantation in the
incision and abdominal cavity occurs; (2) for tumor
patients with ascites, during surgery, if there are no inci-
sion protective measures, too many ascites, untimely
treatment, or improper treatment, incision implantation
may occur postoperatively; (3) while performing radical
surgery of endometrial or cervical cancers, the cancer
cells may fall off in the vagina, causing vaginal implan-
tation and relapse [22]; (4) less invasive treatment
concept prompts many doctors to select small incisions
during surgery; however, while performing the surgery of
malignant tumors, small incisions suffer multiple defects,
such as insufficient exposure of surgical field, difficult
removal the tumor, and celiac implantation caused by
tumor breakage during removal [23]. 

For these reasons, the tumor-free technique during
surgery should be adopted: (1) for malignant tumors,
small incisions should be limited as much as possible,
and the surgical field should be sufficiently exposed to
reduce the stimulation and pulling towards tumors, as
well as facilitate the handling of fortuitous events such as
bleeding during surgery, etc; (2) suturing the peritoneum
protective tissue to the peritoneum on both sides, and
then securely suturing the peritoneum protective tissue to
the upper and lower corners of incision, to protect the
peritoneum and incision; (3) during surgery, the tumor
should be detected from far to near, it should be gently
treated and not squeezed, and special attention should be
paid when adhesion is extensive. The touching and
squeezing of tumor will increase the fall-off phenomenon
and implantation of cancer cells into the abdominal
cavity [24]; (4) avoid re-using polluted instruments by
tumor as much as possible; if the surgical instruments
cannot be changed, they should be dipped into distilled
water for five min before use; some reports say that after
being dipped with normal saline solution, the tumor cells
can still maintain certain activities; (5) for tumor patients
with a large amount of ascites, a small incision should be
opened on the peritoneum, the liquid should be aspirated
in order to maintain the same as dry as possible by
patiently absorbing the peritoneum as much as possible,
and then carry out surgery to avoid in this way the over-
flow of the peritoneum and tumor cell implantation; (6)

during tumor excision, protect the serosal surface of
tumor as much as possible; if the tumor has invaded the
serosal layer, apply sealant glue for cancer serosal layer
on the serosal surface, or dress and separate with gauze
or surgical towel [25]; (7) before resecting off the tumor,
treat the tumor blood vessels first, to reduce the probabil-
ity of spreading of tumor cells along with blood; (8)
while carrying out endometrial cancer surgery, it is advis-
able to perform the eight-shaped suture of the orifice of
uterus or fill gauze into the fornix of vagina first, then
clamp the side of uterus, and then detect the pelvic cavity
and touch the uterus, to avoid the fall-off of tumor cells,
causing vaginal and pelvic implantations and metastasis
along the vessel; (9) during surgery, use an electric scalpel
as much as possible, since it does not only reduce bleed-
ing, but can also cauterize small lymphatic vessels or
blood vessels, reducing the probability of cancer cells
entering the vessel system [26]; (10) surgical toilette after
resecting the tumor plays an important role in the preven-
tion of infection and residue of tumor cells, as well as in
the prevention of tumor cell implantation and spreading.
During surgical toilette of the various gaps of wound
surface, wait for 3-5min before absorbing the lavage;
carry out the rinsing twice or thrice; absorb the liquid
completely with absorber, and do not use gauze to wipe
and absorb, in order to avoid tumor cell implantation [27,
28]. Before closing the abdominal cavity, both gloves and
instruments should be substituted; after closing the
abdominal cavity, dip the incision with distilled water or
rinse it with normal saline solution repeatedly, to avoid
incisional implantation of tumor cells.

Whether the iatrogenic diffusion during diagnosis and
treatment of gynecological tumors can be reduced, as well
as the curative effect and survival time of tumor patients
improved, are dependent to a considerable degree on the
specialist’s sense of responsibility, knowledge, surgical
normalization, and skill [29]. The tumor-free operation is
the fundamental principle the authors advocate and it
should be followed during the whole process of diagnosis
and treatment. Iatrogenic tumor diffusion caused by abnor-
mal acts of medical treatment is contrary to the ethical
service directed to the patient, and the recognition and
regard of this issue should be considered.
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