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Modified autologous transobturator tape surgery — 
evaluation of short term results
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ABSTRACT
Objectives: The aim of this study is to evaluate the short-term outcomes of our modified autologous transobturator tape 
(aTOT) technique with rectus abdominis muscle fascial graft for the treatment of female stress urinary incontinence (SUI).

Material and methods: The data of 22 patients who underwent modified aTOT were recorded. Perioperative data regard-
ing operative time, complications and postoperative visual analogue scores were noted. Patients were assessed 18 months 
after surgery. The primary endpoints of this study were the improvements in the International Consultation on Incontinence 
Questionnaire-Female Lower Urinary Tract Symptoms (ICIQ-FLUTS) subscores, one-hour pad test and cough stress test 
rates as an objective cure as well as the improvements in the PGI-I and ICIQ-FLUTS quality of life scores as a subjective cure. 

Results: Mean age and the mean follow-up period were 51.7 ± 9.8 years and 20.1 ± 0.9 months, respectively. Urethral 
hypermobility and a positive cough stress test were detected in all the patients. Mean operative time was 43.8 ± 8.1 min. 
and the overall complication rate was 9%. Mean VAS scores at postoperative 24 hours were 2.6 ± 1.2. At the postoperative 
eighteenth month, no patient had a positive cough test and mean PGI-I score was 2 while two patients had moderate 
urinary incontinence according to the pad test. Pad test results, ICIQ subscores of voiding QoL, incontinence, incontinence 
QoL, total score and total QoL score at baseline and eighteen months after surgery were 76.9 ± 19.9, 9.6 ± 4.1, 15.5 ± 4.0, 
39.5 ± 7.9, 27.9 ± 6.6, 68.4 ± 13.8 and 7.1 ± 2, 10.1 ± 2.4, 6.6 ± 2.1, 13.4 ± 4.5, 20.4 ± 4.8, 39.7 ± 9.2 respectively (p = 0.001, 
p = 0.004, p = 0.001, p = 0.001, p = 0.001, and p = 0.001, respectively)

Conclusions: Modified aTOT is an effective and safe method with low morbidity for SUI treatment in short term. 

Key words: stress urinary incontinence; mid-urethral sling surgery; mesh; complication
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INTRODUCTION
Mid-urethral sling surgeries (MUSS): transobturator-tape 

(TOT) and retro-pubic tape (RT) with a non-absorbable 
synthetic material are the most common surgical proce-
dures for female stress urinary incontinence (SUI) [1]. The 
advantages of these procedures include a reduced opera-
tive time, a favorable outpatient technique and promising 
long-term outcomes [2]. Nevertheless, a number of unique 
mesh-related complications such as erosion, migration and 
mesh site infection have been reported in up to 2% of the 
cases undergoing MUSS and these complications require 
surgical intervention to revise or remove the mesh [3, 4].

The United States Food and Drug Administration (FDA) 
released public health notifications about mesh usage in 

transvaginal surgeries. FDA classified meshes as class 3 de-
vices (highest risk devices) for pelvic organ prolapse (POP) 
surgery and class 2 for SUI surgery [5]. FDA also noted that 
MUSS are less morbid surgeries, have similar cure rates 
with non-mesh surgeries and cause unique complications 
that are not present in non-mesh surgeries. Although these 
reports did not limit the use of mesh for SUI, MUSS has 
been increasingly questioned by patients, surgeons and 
legal communities after the emergence of these reports 
[6]. Moreover, television advertisements and litigation re-
lated to mesh complications have increased since the FDA 
reports. Although the complication rates remain stable after 
MUSS, the frequency of symptoms reported by patients has 
increased recently [1].

https://orcid.org/0000-0001-9322-9717
https://orcid.org/0000-0002-7395-541X
https://orcid.org/0000-0003-4434-9661
https://orcid.org/0000-0003-3747-0869
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Current guidelines still recommend MUSS for SUI treat-
ment [7] However, numerous non-mesh techniques have 
been described for SUI surgery over the last decade af-
ter FDA warnings. Accordingly, traditional pubovaginal 
slings (PVS) using autologous rectus muscle fascia have 
been re-popularized [8, 9]. Moreover, Burch colposuspen-
sion surgery (BC) has been shown as a viable option for 
recurrent and primary SUI and urethral bulking agents have 
re-emerged as popular techniques [10, 11]. A number of new 
techniques using autologous tissues based on the surgi-
cal characteristics of MUSS have been described to avoid 
mesh-related complications [1, 12–13]. However, there is no 
consensus on an optimal surgical technique for SUI surgery 
in patients who are unwilling to undergo mesh surgery.

Objectives
MUSS with autologous tissue appears to be a feasible 

option although there is a need for further documentation 
of the benefits of this technique as well as its short- and 
long-term outcomes. The present study aimed to evaluate 
the outcomes of our modified autologous transobturator 
tape (aTOT) technique in patients with SUI.

MATERIAL AND METHODS
Study population

After obtaining an approval from the Institutional Re-
view Board, the study evaluated a total of 22 female patients 
that underwent modified aTOT for SUI between December 
2017 and February 2018. All the patients met the criteria for 
uncomplicated SUI and the exclusion criteria included POP 
greater than grade 2 according to the Pelvic Organ Prolapse 
Quantification (POP-Q) system, pregnancy, history of pelvic 
radiation and SUI surgery, increased post-void residual vol-
ume (PVRV) (greater than 150 cc), poor voiding patterns on 
uroflowmetry and history of neurologic diseases. Patients 
were encouraged for lifestyle modification and pelvic floor 
muscle training for a minimum period of three months after 
the diagnosis of SUI. Indications for surgery included reluc-
tance or dissatisfaction after conservative management. The 
available surgical options and the concerns about synthetic 
meshes were discussed with patients. Modified aTOT was 
performed in each patient who preferred to undergo MUSS 
but refused the use of synthetic meshes and accepted to 
participate in this study protocol.

Diagnostic workup
Patients were evaluated based on a detailed medical 

history, urine culture, pelvic examination including urethral 
hypermobility test (Q-tip test), cough stress test (CST) and 
POP examination and uroflowmetry with measurement of 
PVRV. The Q-tip test was performed in lithotomy position; 
a well-lubricated cotton-tipped swab was introduced into the 

urethra and then resting and straining angles were measured 
at the horizontal plane. A straining angle greater than 30° 
was a threshold for urethral hypermobility [14]. CST was 
performed in the lithotomy position with 200-400 ml urine in 
bladder; urine leakage from urethra after one to three strong 
coughs was associated with a positive result [12].

The International Consultation on Incontinence 
Questionnaire-Female Lower Urinary Tract Symptoms 
(ICIQ-FLUTS), which is a validated form used for the evalua-
tion of lower urinary tract symptoms and quality of life (QoL) 
in three sections (frequency, voiding, and incontinence) 
was administered to each patient. The one-hour pad test, 
which is standardized by the International Continence So-
ciety (ICS) as the measurement of pad weight increase after 
a standard protocol, was used for the objective assessment 
of SUI. The weight gain of the pad was recorded and the 
degree of incontinence was classified into three groups as; 
mild (1–10 g), moderate (10–50 g) and severe (> 50 g) [15]. 
Patients diagnosed with SUI and also suffering from urinary 
incontinence with urgency were classified as mixed urinary 
incontinence (MUI). 

Surgical technique
Our surgical technique was elaborated in a previous 

article [16]. After the induction of general anesthesia, the 
patient was positioned in the lithotomy position and a Foley 
catheter was inserted. After hydrodissection with saline, 
a 2 cm longitudinal vaginal incision was performed at the 
mid-urethral level. Bilateral periurethral dissection was per-
formed until reaching the inferior ischiopubic ramus. A 5* 
1.5 cm rectus fascia was harvested via a 3 cm suprapubic 
transverse incision. Two 2–0 nonabsorbable polyester stay 
sutures (Ethibond®, Ethicon) were placed on the corners 
of the fascial graft on both sides. Two separate punctures 
were performed on both sides over the medial aspect of 
the obturator foramen at the level of the clitoris and the 
dissection was continued to the obturator foramen blindly. 
A TOT needle was passed twice through the foramen and 
the stitches were transferred from the vaginal incision to the 
skin separately. A bridge was established on the obturator 
membrane by separate stitches on both sides. The graft was 
placed in the mid-urethral position without tension and 
sutures were tied to each other on both sides. We didn’t 
perform intraoperative cough test. The incisions were closed 
separately and a vaginal packing was placed at the end of 
the procedure. The urethral catheter and vaginal packing 
were removed and the patient was discharged at the first 
postoperative day. 

Follow-up
Perioperative data regarding operative time and compli-

cations were recorded for each patient. Complications were 
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evaluated and classified based on the Clavien system [17]. 
Visual analogue score (VAS) was performed for pain assess-
ment at postoperative hours 8 and 24. All the patients were 
discharged at the first postoperative day after spontane-
ously voiding at least two-thirds of the total bladder volume 
as confirmed by ultrasonography. At the first postoperative 

week, patients were invited for a clinical evaluation of surgi-
cal wounds and the assessment of surgery-related problems.

During the follow-up, patients were evaluated at 1st, 
3rd, 6th and 18th months after surgery. At the postoperative 
eighteenth months, patients were evaluated with stress test, 
the one-hour pad test, ICIQ-FLUTS and the Patient Global 
Impression of Improvement (PGI-I) scale. For each patient 
the necessity of further surgery due to complications or 
failure was noted.

The primary endpoints of this study were the improve-
ments in the ICIQ-FLUTS subscores, one-hour pad test and 
cough stress test rates as an objective cure as well as the 
improvements in the PGI-I and ICIQ-FLUTS quality of life 
scores as a subjective cure. 

Statistical analysis
Data were analyzed using Statistical Package for Social 

Sciences (SPSS) for Windows version 20.0 (Armonk, NY: IBM 
Corp.). Categorical variables were presented as frequen-
cies (n) and percentages (%). Continuous variables were 
presented as mean ± standard deviation (SD) and were 
compared using a paired Student’s t-test. A two-tailed  
p value of < 0.05 was considered significant.

RESULTS
The 22 patients with a mean age of 51.7 ± 9.8 years 

enrolled in this study. Preoperatively, 16 (72.7%) patients 
had pure SUI and 6 (27.3%) patients had stress-dominant 
MUI (Tab. 1). Mean follow-up period was 20.1 ± 0.9 months.

Urethral hypermobility and a positive cough stress test 
were detected in all the patients. Mean pad weight gain 
was 76.9 ± 19.9 g in the one-hour pad test and the test 
also showed moderate and severe urinary incontinence in 
6 (27.3%) and 16 (72.7%) patients, respectively. Mean op-
erative time was 43.8 ± 8.1 min and the overall complica-
tion rate was 9% (2/22) (Clavien Grade 1). One patient had 
wound infection on suprapubic incision and one had vaginal 
exposure of fascial graft smaller than 1 cm. Both patients 
were treated conservatively without any further surgical 
intervention. Mean VAS scores at postoperative hours 8 and 
24 were 6.2 ± 0.8 and 2.6 ± 1.2, respectively (Tab. 2). No pa-
tient was diagnosed with urinary retention and urogenital 
tract infection during the follow up period. 

Table 3 presents a comparison of pre- and post-oper-
ative findings. In the postoperative eighteenth month, no 
patient had a positive cough test. Mean pad weight gain was 
76.9 vs 7.1 gr in the pad test at baseline and postoperative 
eighteenth month, respectively (p = 0.001). Two patients 
had moderate urinary incontinence at postoperative eigh-
teenth month according to pad test. The mean PGI-I score 
was 2 postoperatively. ICIQ subscores of voiding QoL, in-
continence, incontinence QoL, total score and total QoL 

Table 1. Patients’ characteristics

Age [year]* 51.7 ± 9.8

BMI [kg/m2]* 28.8 ± 3.9

Number of births* 3.2 ± 1.2

Vaginal birth* 2.9 ± 1.6

Cesarean* 0.4 ± 0.8

Assisted vaginal birth** NA

Pelvic surgery history 1 (4.5%)

Menopause 9 (40.9%)

Incontinence (pure stress/mixed) 16/6

Diabetes mellitus 2 (9.1%)

* — mean + standard deviation; **— births with vacuum and forceps devices; 
NA — not available; BMI — body mass index

Table 2. Operative and post-operative data

Operation time [minutes]* 43.8 ± 8.1

VAS score (post op 8. hours)* 6.2 ± 0.8

VAS score (post op 24. hours)* 2.6 ± 1. 2

Complication

Grade 1 2 (9%)

Grade 2 0

Grade 3 0

Duration of follow up (months)* 20.1 ± 0.9

* — mean + standard deviation

Table 3. Comparison of values at the baseline and at 18 months 
after surgery

Baseline 18th months p

ICIQ Frequency* 8.1 ± 2.8 8.4 ± 2.8 0.557

ICIQ Frequency QoL* 19.3 ± 7.3 16.3 ± 5.7 0.156

ICIQ Voiding * 4.2 ± 2.3 5.3 ± 1.4 0.095

ICIQ Voiding QoL* 9.6 ± 4.1 10.1 ± 2.4 0.004

ICIQ Incontinence* 15.5 ± 4.0 6.6 ± 2.1 0.001

ICIQ Incontinence QoL* 39.5 ± 7.9 13.4 ± 4.5 0.001

ICIQ Total Score* 27.9 ± 6.6 20.4 ± 4.8 0.001

ICIQ Total QoL Score* 68.4 ± 13.8 39.7 ± 9.2 0.001

Ped Test [gr/hour]* 76.9 ± 29.9 7.1 ± 2 0.001

Stress Test + 22 0 0.001

* — mean + standard deviation
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score at baseline and eighteen months after surgery were 
9.6 ± 4.1, 15.5 ± 4.0, 39.5 ± 7.9, 27.9 ± 6.6, 68.4 ± 13.8, and 
10.1 ± 2.4, 6.6 ± 2.1, 13.4 ± 4.5, 20.4 ± 4.8, 39.7 ± 9.2 respec-
tively (p = 0.004, p = 0.001, p = 0.001, p = 0.001, and p = 0.001, 
respectively). At postoperative eighteenth month patients 
had not any complaints about pain. 

DISCUSSION
The subjective cure and postoperative satisfaction rates 

of MUSS, PVS and BC vary from 62 to 98% in the literature. 
This range was associated with the diversity of the defini-
tions of incontinence and also with the tools for measuring 
patient satisfaction [18]. Ford et al. [19] reported that the 
average subjective cure rates (improvement in any type of 
incontinence) for both TOT and RT at the postoperative first 
and fifth years were 83% and 84%, respectively. Brubaker 
et al. [20] further analyzed the findings of their previously 
published SISTer study and reported that the patients’ sat-
isfaction rates after PVS and BC decreased slightly between 
the second and fifth postoperative years, with a decrease 
from 79% to 73% for BC and from 87% to 83% for PVS. In the 
present study, the subjective cure rate was 100% according 
to the PGI-I scores and the improvements in QoL scores. Our 
findings are comparable with the findings of studies with 
a follow-up of up to two years; however, longer term findings 
are needed for a comparison with the findings of studies 
with longer follow-up periods.

Albo et al. evaluated objective cure rates after SUI sur-
geries and suggested that despite strict definitions of ob-
jective cure such as; negative cough stress test, negative 
values on one hour or 24 hours pad test and no record of 
incontinence on three days voiding diaries and urodynamic 
investigations, it is impossible to compare studies due to 
variation of these definitions [20, 21]. Ford et al. reported the 
objective cure rates at the first and fifth postoperative years 
as 85% and 82% for TOT and as 87% and 85% for RT, respec-
tively [19]. Palos et al. reported that the objective cure rates 
of TOT and RT were 100% and 92% at postoperative month 
12, respectively [22]. In SISTer trial, Albo et al. [21] reported 
the objective cure rates for PVS and BC at the second year 
as 66% and 49%, respectively. In another study, Maggiori et 
al [23] reported lower objective cure rates in the fifth year, 
with 30% for PVS and 24% for BC and reported that the 
majority of the study population probably consisted of the 
incontinent participants of the previous study. In the present 
study, objective cure rate was calculated as 100% based on 
the one-hour pad test and cough stress test results. This 
finding implicates that the usage of autologous graft in 
mid-urethral sling surgery does not reduce the short-term 
effects of the surgery (up to two years) compared to those 
of TOT and RT and thus our technique can be considered to 
provide better outcomes compared to those of BC and PVS.

The analysis of postoperative outcomes indicated that 
two patients had moderate urinary incontinence on the 
one-hour pad test although they had a negative stress test 
result and a score of < 4 on PGI-I. Abdelfettah et al. [24] calcu-
lated a correlation with 96% sensitivity and 93% specificity be-
tween self-assessment questionnaires and the one hour pad 
test. However, Constantini et al [25] suggested that one hour 
pad test has a poor predictive value in diagnosis of female 
SUI. At the present study, there was discordance between pad 
test and the other diagnostic tools. This discordance can also 
be noted among the guidelines; while EAU guidelines recom-
mend the use of pad test, NICE guidelines do not [26, 27].

For the assessment of SUI, detecting urethral hypermo-
bility had an important role in previous literature. Q-type 
test and voiding cystourethrogram can be used to measure 
urethral hypermobility [14]. Walsh at al. [14] concluded that 
although traditionally lower degree of urethral hypermobil-
ity indicates intrinsic sphincter deficiency and PVS is a better 
option for these patients, nowadays it has been a contro-
versial issue due to the lack of a standardized definition and 
measurement techniques. Proper positioning of swab into 
urethra, rigidity of foley catheter and concomitant POP are 
the factors affecting measurements. Nowadays although 
current AUA/SUFU and NICE guidelines don’t recommend 
to routinely use urethral hypermobility measurements at the 
present study it was used not only to detect hypermobility 
but also to detect fixed urethra which is indicated as an im-
portant issue to determine type of incontinence surgery 
type by Walsh at al [7, 14].

Fusco et al. [28] conducted a meta-analysis and reported 
that incontinence surgery resulted in a significant improve-
ment in the QoL measurements of the patients regardless 
of the surgical technique. Palos et al. [29] suggested that 
the improvements in QoL measurements are correlated 
with the objective and subjective cure rates. In the present 
study, significant improvements were also observed in the 
QoL scores for the incontinence subsection and the total 
QoL score of ICIQ-FLUTS for all patients and it was also cor-
related with the continence status of the patients.

Literature indicates that PVS, BC and MUSS have simi-
lar complication rates [29–32]. For instance, perioperative 
bleeding requiring blood transfusion is a serious problem 
associated with all of these procedures and may occur in 
up to 2% of the cases [29–32]. In the present study, how-
ever, no patient had significant blood loss. Another feared 
complication of these three techniques is bowel, bladder 
or urethral injury which has been reported in up to 9% 
of the cases [29–32]. Higher rates were reported after RT 
procedures for bladder, vascular and bowel injuries [18]. 
In contrast, TOT provides technical advantages in terms of 
avoiding perioperative organ injury and has been reported 
to cause bladder or urethra injury in only a limited number 
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of cases [19]. In our study, no perioperative organ injury was 
observed in any patient.

Blavias et al. [30] reported the wound complications 
rate as 3% after PVS. In our study, only one patient (4%) 
was diagnosed with wound infection and was treated with 
non-surgical interventions. A biological graft material is 
needed to avoid the use of synthetic mesh and a Cochrane 
review by Rehman et al. [33] suggested that rectus muscle 
fascia is the most appropriate and most commonly preferred 
material for PVS. Mahdy et al. [31] suggested the use of 
fascia lata when it is impossible to harvest rectus fascia. In 
our study, no material other than rectus fascia was required 
in any patient. In our opinion, it is easy to harvest this fascia 
and usually patients have an incision secondary to previous 
cesarean or other surgical interventions; therefore, it can be 
performed via this incision to avoid a new incision and scar 
on patients. Blavias et al. [25] reported chronic pelvic pain in 
0.6% of the patients. Pelvic pain rates were 0.8% and 2.9% 
while groin pain rates were 6.4% and 0.6% for TOT and RT, 
respectively [18]. The decrease in VAS scores of our patients 
indicates that this pelvic pain disappeared at postoperative 
first day. This result is comparable with literature; however 
we have no data about groin pain. 

Erosion of mesh into the vagina, bladder, or urethra is 
a complication of MUSS, which has been reported in 0.7–2% 
of the cases [2]. No differences were reported among the 
TOT and RT procedures [18]. The etiological factors of this 
complication include inadequate vaginal closure, wound 
infection, early sexual intercourse and excessive tension of 
the sling. In contrast, PVS do not cause mesh erosions due to 
its autologous structure [8, 28]. In our study, no erosion was 
observed, however only one patient had a minimal vaginal 
exposure of fascial graft that was smaller than 1 cm, which 
was successfully treated with topical estradiol. Based on 
these findings, we consider that the usage of autologous 
graft with proper tension is of critical importance for obtain-
ing favorable outcomes.

Abraham et al. [34] suggested that the symptoms of 
de novo urgency are as bothersome for the patients as 
the symptoms of preoperative stress urinary incontinence. 
Mahdy et al. [31] reported the incidences of de novo ur-
gency and urge incontinence after PVS as 15–20% and 7.2%, 
respectively. On the other hand, a similar incidence of de 
novo urgency has been reported for BC and MUSS (10%), 
more common after RT than TOT [18, 30]. Gomez et al. sug-
gested that bladder outlet obstruction, bladder perforation 
and infection are the major causes of de novo urgency [35]. 
In our study, no significant change was observed between 
pre- and post-operative scores of the frequency subsec-
tion of ICIQ-FLUTS. We consider that although MUSS are 
thought to be tension-free procedures, fibrosis secondary 
to mesh placement can cause urethral obstruction in the 

long term; thereby leading to de novo urgency [19, 35]. 
Accordingly, we suggest that autologous graft positioned 
in the mid-urethral region without tension will not cause 
de novo urgency. It can be explained by lower possibility of 
urethral obstruction owing to the very low fibrosis potential 
of autologous graft around the urethra when compared to 
synthetic meshes and by the lack of bladder neck obstruc-
tion secondary to the mid-urethral positioning of fascial 
graft when compared to PVS.

Voiding dysfunction and urinary retention requiring 
urethral catheterization are two well-known complications 
reported after SUI surgery and have been shown to be as-
sociated with urinary bladder detrusor dysfunction and 
iatrogenic urethral obstruction [30–33]. The incidence of 
urinary retention after PVS, BC and MUSS has been reported 
to be 20%, 8%, and 3%, respectively [19, 31–32]. In our study, 
no patient had urinary retention and there was no significant 
difference between pre- and post-operative scores of the 
voiding subsection of ICIQ-FLUTS. These findings could be 
attributed to two factors: the adequate preoperative detru-
sor contractility of all the patients assessed by uroflowmetry 
(patients with intermittent flow patterns and high residual 
urine volumes were not included in the study) and the 
tension-free nature of our technique.

Veit-Rubin et al. [10] detected POP in 25% of the pa-
tients that underwent BC. In contrast, PVS, MUSS and also 
the method used in the present study have no risk of POP 
formation as they do not require pelvic dissection which 
distorts urethral support during surgery, as in BC [28, 29].

To our knowledge, the use of autologous tissue in 
MUSS has been investigated in a small patient series with 
short-term results [1, 12–13]. El-Gamal et al. used a hybrid 
mesh for TOT in 44 patients, which was an elongated rectus 
fascia with synthetic non-absorbable mesh on both edges 
[12]. The cure rates were remarkably high (92%) and the 
complication rates were comparable with MUSS however 
their method could not be considered as a non-mesh sur-
gery. Linder et al. developed an autologous transobturator 
sling technique [1]. They reported retreatment-free survival 
rate as 75% in the postoperative 18 months. The authors 
used an absorbable suture to elongate the rectus fascia and 
in our opinion after breaking down of these sutures, autolo-
gous tissue lost its tension and position [1]. This problem 
might be a cause of long-term treatment failure. Osman et al. 
described a novel technique called ‘sling on a string’, in which 
rectus fascia is positioned as a classic RT mesh. The authors 
published their results from 106 patients with a follow-up of 
9 months and reported that their results were comparable to 
those of MUSS although their technique resulted in longer 
hospital stays (5.6 days) [13].

The present study contributes to the literature in terms 
of surgical modifications. However, it had some limitations 
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such as short follow-up period, small number of patients 
and the absence of cost analysis.

CONCLUSIONS
Modified aTOT is an effective and safe method with low 

morbidity for SUI treatment in short term. 
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ABSTRACT
Objectives: We investigated the efficacy, side effects, and prognostic factors of concurrent chemoradiotherapy for patients 
with stage Ib3-IIa2 cervical cancer.

Material and methods: We conducted a retrospective analysis of clinicopathologic data from 73 patients with stage 
Ib3-IIa2 cervical cancer who received concurrent chemoradiotherapy from January 2008 to December 2013 in our hospital. 
Overall response and disease control rates were used to evaluate short-term outcomes; the 3-year and 5-year disease-free 
survival and overall survival were used to evaluate long-term efficacy. Toxicity reactions and prognostic factors were recorded.

Results: With concurrent chemoradiotherapy, overall response and disease control rates were 91.78% and 97.26%, respectively. 
The 3-year disease-free and overall survival were 80.82% and 83.56%; the 5-year disease-free and overall survival were 75.34% 
and 79.45%, respectively. All side effects were tolerated and potentially alleviated by symptomatic treatment. Tumor pathological 
type, differentiated degree, primary tumor size and squamous cell carcinoma antigen levels before and after treatment were 
closely related to survival (univariate analysis; p < 0.05). Pathological type, primary tumor size and squamous cell carcinoma 
antigen levels one month after treatment were independent prognostic factors for long-term outcome (multivariate analysis).

Conclusions: Short- and long-term efficacy of concurrent chemoradiotherapy for stage Ib3-IIa2 cervical cancer is well-de-
termined and tolerable. Patients with adenocarcinomas, tumor diameter ≥ 5 cm and squamous cell carcinoma antigen 
levels ≥ 1.5 ng/mL (one month after treatment) had poor prognosis and should be assessed further.

Key words: concurrent chemoradiotherapy; efficacy; locally advanced cervical cancer; prognostic; retrospective
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INTRODUCTION
Patients with stage Ib3 and IIa2 cervical cancer have 

a poorer prognosis because of the larger tumour volume and 
difficult control of the local lesions. The 5-year survival rate of 
patients was reported to be approximately 50%–60% [1, 2]. 
At present, there is no uniform standard therapy mentioned 
in the NCCN guidelines (2019). The options include pelvic 
external irradiation + cisplatin (concurrent chemothera-
py) + vaginal brachytherapy (level 1 evidence); extensive 
hysterectomy + pelvic lymphadenectomy ± para-abdominal 
aortic lymph node sampling (level 2B evidence); and post-ra-
diotherapy + assisted hysterectomy (level 3 evidence) [3]. 
However, the best treatment is controversial. We reviewed 
the clinical data of 73 patients with stage Ib3 and IIa2 cervi-
cal cancer treated with concurrent chemoradiotherapy at 

our hospital and evaluated the short-term and long-term 
efficacies and influencing factors associated with chemora-
diotherapy in order to provide evidence for guiding clinical 
treatment.

Objectives
To explore the efficacy and adverse reactions of concur-

rent chemoradiotherapy for stage Ib3 and IIa2 cervical can-
cer and to discuss the related factors affecting prognosis, so 
as to provide reference for the follow-up clinical treatment.

MATERIAL AND METHODS
General information

The clinical and pathological data of 73 patients with 
stage Ib3 and IIa2 cervical cancer who received concurrent 
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chemoradiotherapy in the Gynecological Oncology Depart-
ment of our hospital (Beijing Obstetrics and Gynecology 
Hospital, Capital Medical University, Beijing, China.) from 
January 2008 to December 2013 were collected. The entry 
criteria consisted of the following: 1. Cervical squamous 
cell carcinoma or adenocarcinoma confirmed by pathol-
ogy; 2. 2018 International Federation of Gynaecology and 
Obstetrics (FIGO) stage Ib3 or IIa2 confirmed by at least two 
doctors at a level of deputy director of gynaecological on-
cology or above; 3.patients initially treated with concurrent 
chemoradiotherapy;4. no serious heart, liver, kidney, brain 
or hematopoietic system diseases; no history of immune-re-
lated diseases; and no other tumours. 5. The clinical data 
are complete. Exclusion criteria: 1. Complicated with other 
tumours; 2. Cervical cancer of other pathological types, such 
as adenosquamous carcinoma, clear cell carcinoma; 3. His-
tory of previous radiotherapy or chemotherapy; 4. Refusal to 
participate in the study. General information for the patients 
is shown in Table 1.

Therapy
All patients were treated with concurrent chemoradio-

therapy. Radiotherapy consisted of external beam radio-

therapy and intracavitary radiotherapy. The external beam 
radiotherapy was performed with a Cobalt-60 machine. The 
prescription of external beam radiotherapy for whole pelvic 
was 50 Gy/2.0 Gy/25 f. When the external radiation dose 
reaches 20–30 Gy, the intracavitary radiotherapy started. 
Intracavitary radiotherapy was performed with a 192-Iridium 
(Ir) post-installed machine, 6–7 times at point A, for a total of 
36–42 Gy. Concurrent chemotherapy was given during the 
radiotherapy period. The chemotherapy regimen was either 
a single cisplatin intravenous infusion (40 mg/m2) once 
a week for five–six cycles or 5-fluorouracil (5-FU; 3–4 g/m2, 
96-hour continuous intravenous pump infusion) + cisplatin 
(20 mg/m2, 1–4 days), once every four weeks for two–three 
cycles.

Efficacy and adverse reactions
All patients underwent gynaecological examinations, 

pelvic and abdominal computed tomography (CT) scans or 
magnetic resonance imaging (MRI), and chest X-ray imaging 
before and after treatment. The curative effect of treatment 
was evaluated accordingly. The adverse reactions of all pa-
tients were recorded during chemoradiotherapy and during 
the follow up period, including gastrointestinal reactions, 
nephrotoxicity and urinary system reactions, and bone mar-
row suppression. These adverse reactions were assessed 
by World Health Organization (WHO) criteria for acute and 
subacute toxicities [4].

Follow-up began at the end of treatment and con-
tinued until December 31, 2018. Patients were followed 
every 3 months for 2 years and every 6 months thereafter. 
Follow-up assessments included a gynecological exami-
nation, a ThinPrep cytologic test (TCT), blood squamous 
cell carcinoma antigen (SCC-Ag) levels, basin abdominal 
computed tomography (CT) or magnetic resonance imag-
ing (MRI), and chest X-ray imaging. If no abnormality was 
observed, TCT was checked once a year, and CT/MRI and 
X-ray images were checked every six months.

During the follow-up period patients were evaluated 
according to the Response Evaluation Criteria in Solid Tu-
mors (RECIST) criteria. The RECIST criteria comprises four 
categories: complete remission (CR), partial remission (PR), 
disease progression (PD), and disease stability (SD).

Short-term efficacy was evaluated by CR + PR and dis-
ease control rate (CR + PR + SD) three months after treat-
ment and long-term efficacy was evaluated by the 3-year 
and 5-year disease-free survival (DFS) and overall survival 
(OS) rates.

Criteria
We defined the survival time as the period from the 

beginning of treatment to the last follow-up or death. 
Tumor-free survival time was defined as the time of recur-

Table 1. Univariate analysis of prognostic factos

Factors N [%] 5-year survival rate p value

Age [year]

≤ 40 21 (28.77) 76.3% 0.709

> 40 52 (71.23) 80.8%

Pathological Type

Squamous 63 (86.30) 82.5% 0.034

Adenocarcinoma 10 (13.70) 60.0%

Stages

Ib3 50 (68.49) 80.0% 0.137

IIa2 23 (31.51) 78.3%

Differentiation

G1 6 (8.22) 83.3% 0.046

G2 53 (72.60) 81.1%

G3 14 (19.18) 71.4%

Diameter

< 5 cm 61 (83.56) 83.6% 0.032

≥ 5 cm 12 (16.44) 58.3%

SCCA* before treatment

≥ 1.5 ng/mL 49 (67.12) 77.6% 0.038

< 1.5 ng/mL 24 (32.88) 83.3%

SCCA after treatment (1 month)

≥ 1.5 ng/mL 13 (17.81) 53.8% 0.012

< 1.5 ng/mL 60 (82.19) 85.0%

SCCA — squamous cell carcinoma antigen
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rence, metastasis, or last follow-up from the beginning of 
treatment of any site.

Statistical analysis
The experimental data are presented as mean ± stand-

ard deviation (SD). Kaplan-Meier method was used for sur-
vival analysis. The chi-square test was used for univariate 
analysis and logistic regression was used for multivariate 
analysis. p-values < 0.05 were considered statistically sig-
nificant. Calculations were carried out using the Statistical 
Package for the Social Sciences (SPSS for Windows, version 
19.0, SPSS Inc., Chicago, IL, USA).

RESULTS
Short-term and long-term efficacies

The average follow-up time was 68.9 months. The 3-year 
follow-up rate was 98.63%, and the 5-year follow-up rate 
was 97.26%. During the follow-up period, 18 of 73 patients 
relapsed (24.66%); 15 died (20.54%) after relapse, and 3 sur-
vived with tumours (4.11%). Three months after the end of 
treatment there were 60 cases of CR, 7 cases of PR, 4 cases 
of SD, and 2 cases with PD. The effective rate (CR + PR) was 
91.78%, and the disease control rate (CR + PR + SD) was 
97.26%. The 3-year DFS rate was 80.82%, and the total sur-
vival rate was 83.56%. The 5-year DFS rate was 75.34% and 
the total survival rate was 79.45%.

Adverse effects
The incidence of chemotherapy-related gastrointestinal 

reactions, bone marrow suppression, and nephrotoxicity 
were 56.16% (41/73), 58.90% (43/73), and 5.48% (4/73), 
respectively, all of which were grades I–II. The incidence of 
radiation-related proctitis and cystitis was 21.92% (16/73) 
and 19.18% (14/73), respectively. All adverse reactions were 
tolerated and remitted after symptomatic treatment. The 
therapy was completed as planned.

Prognostic factors
Multivariate analysis showed that pathological type, 

primary tumor size and SCC-Ag levels one month after treat-
ment were independent factors affecting long-term efficacy 
(p < 0.05; Tab. 2). The respective survival curves are shown 
in Figure 1–3.

DISCUSSION
According to the FIGO classification, locally advanced 

cervical cancer broadly refers to Ib3-IVa tumors and more 

Table 2. Multivariate analysis of prognostic factos

Factors β p OR 95% CI

Pathological type 0.191 0.023 1.958 1.473–3.166

Diameter 0.096 0.040 1.716 1.304–2.316

SCCA after treatment 
(1 month) 0.087 0.030 1.804 1.286–2.805
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Figure 1. Survival curves of different pathological types of cervical 
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specifically to Ib3 and IIa2 tumors. Locally advanced cervical 
cancers have a tumor diameter larger than 4 cm. Surgery 
is often difficult in patients with locally advanced cervi-
cal cancer, and there are many pathological high-risk fac-
tors after surgery that can increase the risk for recurrence 
and metastasis [5]. At present, commonly used treatment 
methods are neoadjuvant chemotherapy plus surgery, 
post-radiotherapy supplementary surgery, and concurrent 
chemoradiotherapy [6].

Previous studies have shown that concurrent chemora-
diotherapy can enhance the sensitivity of patients to radio-
therapy [7], improve the 5-year survival rate, and increase 
the local control rate of tumors [8]. The mechanism may be 
as follows: 1. Chemotherapy is a systemic therapy, which 
can kill distant metastasis and local tumor cells, weaken the 
invasiveness of tumor; 2. Chemotherapy prevents the cell 
damage and repair caused by radiotherapy; 3. Chemother-
apy and radiotherapy act on different phases of cell cycle 
and complement each other, but do not prolong the overall 
treatment time; 4. Chemotherapy can reduce the propor-
tion of hypoxic cells and increase the effect of tumor cells 
on radiotherapy Sensitivity. Five randomized clinical trials 
of concurrent chemoradiotherapy for stage Ib–IVa cervical 
cancer reported in the United States in 1999 showed that 
current chemoradiotherapy reduced the risk of death by 
30–50% compared with radiotherapy alone. Datta et al. [9] 
analyzed the curative effect of radical concurrent chemo-
radiotherapy, radical concurrent radiotherapy, and postop-
erative concurrent radiotherapy and chemotherapy in the 
treatment of Ib2 and IIa2 cervical cancer, and found that 
the curative effect of concurrent chemoradiotherapy was 
better than the other two groups. Currently, the National 
Cancer Institute recommends platinum-based concurrent 
chemoradiotherapy as the standard treatment for locally 
advanced cervical cancer [10]. Cisplatin is one of the most 
sensitive chemotherapeutic drugs [11]. The NCCN Guide-
lines® for cervical cancer in the United States in 2019 also 
recommend that the treatment of stage Ib3 and IIa2 cervical 
cancer should be the combination of pelvic radiotherapy, 
brachytherapy, and cisplatin-containing concurrent chemo-
therapy, which is the level-1 evidence.

The current study results showed that the effective rate 
of radical concurrent radiotherapy and chemotherapy was 
91.78%. The 3-year survival rate was 83.56%, and the 5-year 
survival rate was 79.45%, which was similar to previous 
studies. Our results indicated that concurrent chemora-
diotherapy was effective in the treatment of stage Ib3 and 
stage IIa2 cervical cancer.

Although chemoradiotherapy acts on tumor cells and 
coordinates and improves the therapeutic effect, it is not 
without adverse effects. The main reported adverse effects 
were radiation enteritis, radiation cystitis, digestive tract 

reactions, bone marrow suppression, and damage to liver 
and kidney functions [12]. Compared with concurrent ra-
diotherapy and chemotherapy, neoadjuvant chemotherapy 
plus surgery and post-operative supplementary radiother-
apy have different complications. Fabri [13] has reported 
no difference in adverse reactions between neoadjuvant 
chemotherapy and concurrent chemoradiotherapy. Dang 
et al. [14] compared the complications of concurrent radio-
therapy and chemotherapy with that of radiotherapy alone 
and found that concurrent radiotherapy and cisplatin-based 
chemotherapy could increase the therapeutic effect in cervi-
cal cancer patients and significantly improve the therapeutic 
benefit without increasing adverse reactions.

Like the above studies, the current study showed that the 
adverse events related to chemotherapy were all grades I–II.  
The incidences of radiation-related proctitis and cystitis 
were 21.92% and 19.18%, respectively, which were tolerable.

However, concurrent chemoradiotherapy still face 
many problems: 1. The lymph node metastasis rate of lo-
cal advanced cervical cancer is high, concurrent chemora-
diotherapy can not accurately evaluate whether the lymph 
node metastasis or the location of metastasis, so it’s difficult 
to determine the radiotherapy field; 2. For young patients, 
they are faced with the problem of ovarian function loss; 
3. In addition to radiation cystitis, radiation enteritis and 
other radiotherapy specific adverse reactions, there are also 
literature reports that the long-term adverse reaction rate of 
concurrent chemoradiotherapy is higher than that of radio-
therapy alone, especially myelosuppression and digestive 
tract reaction, which seriously affects the quality of life of 
patients [15]; 4. In some developing countries, radiotherapy 
equipment and afterloading equipment are insufficient; 
5. The survival rate of concurrent chemoradiotherapy for 
local advanced cervical cancer is still not ideal. All above 
these questions require further observation and research.

At present, there are few reports on the prognostic 
factors of Ib3 and IIa2 cervical cancer treated with radical 
concurrent chemoradiotherapy. Kim [16] analyzed the clini-
cal data of 174 patients with stage Ib1-IVa cervical cancer 
who received radical concurrent chemoradiotherapy. Stage, 
size, and clinical response had significant effects on OS. PFS 
was also affected by the level of SCC-Ag after treatment. 
Patients with normal SCC-Ag levels had a longer DFS after 
treatment. Chen [7] performed a multivariate analysis of 
125 patients with stage Ib2-III cervical cancer who received 
intensity-modulated radiation therapy combined with con-
current chemotherapy. Chen showed that cervical adeno-
carcinoma and lymph node metastasis were independent 
adverse prognostic factors for locally advanced cervical 
cancer. Endo [17] found that tumor diameter > 6 cm, lymph 
node enlargement, and distant metastasis were significantly 
and independently associated with adverse outcomes in 
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patients undergoing radical concurrent chemoradiotherapy. 
Queiroz [18] showed that in stage Ib and IIa cervical can-
cer, there was a poor prognosis for patients with lymph 
node metastasis and SCC-Ag levels that did not decrease 
to 1.5 mg/L one month after treatment.

Our study results supported findings of previous studies 
in terms of the relationship of survival rate to pathological 
type, differentiation degree, primary tumor size and SCC-Ag 
value of blood before and after treatment. Limitations of our 
study include the retrospective design and small number of 
cases. Prospective studies that include larger patient cohorts 
are needed for further research.

CONCLUSIONS
In conclusion, we analyzed the efficacy and adverse 

reactions of concurrent chemoradiotherapy for Ib3 and 
IIa2 cervical cancer and discussed the related factors af-
fecting prognosis. Our findings indicate that concurrent 
chemoradiotherapy is an effective and tolerable treatment 
for this cancer. We should pay more attention to patients 
with adenocarcinoma, tumor diameter ≥ 5 cm and blood 
SCC-Ag levels ≥ 1.5 ng/mL one month after treatment and 
explore a more adequate treatment plan in order to improve 
the survival rate. A multi-center, large-sample prospective 
study is required to further confirm the validity of our con-
clusions.
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ABSTRACT 
Objectives: To examine the effect of lymphadenectomy on survival in patients with squamous cell vulvar carcinoma.

Material and methods: Patients with squamous cell vulvar cancer who underwent surgery were retrospectively analyzed. 
All procedures were performed according to current recommendations/standard of treatment. The clinical and pathologi-
cal features were examined. Sixty-eight patients were studied. The mean age was 64.7 ± 10.9 years. Twenty-three (33.8%) 
patients had nodal metastasis. Most patients (60.3%) were in stage IB.  Adjuvant radiotherapy and chemo-radiotherapy were 
administered to 33.8% and 25% of the patients, respectively. The median follow-up time was 28.5 (4–183) months. Recur-
rence occurred in 18 (26.5%) cases.

Results: There was no significant difference between node-positive and node-negative patients in terms of age, number of 
dissected lymph nodes and recurrence. Tumor diameter was significantly higher in the metastatic group. Age and surgical 
margin positivity were independent prognostic factors for overall survival (OS). Surgical margin positivity and lymph node 
metastasis had no effect on disease-free survival (DFS).

Conclusions: Our results showed that age and surgical margin positivity were independent prognostic factors for OS. 
Although surgical margin positivity increased the risk of recurrence in univariate analysis, it was not a significant factor 
affecting DFS. OS was significantly lower in patients with lymph node metastasis.

Key words: lymph node metastasis; prognostic factors; recurrence; squamous cell carcinoma; survival; vulvar cancer
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INTRODUCTION
The incidence of vulvar cancer was reported to be 1.1 per 

100.000 women in Poland [1]. Surgery is the mainstay treat-
ment for early stage vulvar cancer [2–4].  However, definitive 
radiotherapy (RT) and chemo-radiotherapy (CRT) should be 
selected in patients with distant metastasis, locally advanced 
disease and older patients with medical comorbidities that 
are not fit for surgery [4]. Adjuvant treatment was found 
to increase disease-free survival (DFS) and overall survival 
(OS) in node-positive patients, but the information on the 
role of RT and CRT in node-negative patients is lacking [5].

The prognostic factors for vulvar cancer have been in-
vestigated in several studies [6–8]. Tumor invasion deeper 
than 2 mm was found to be a risk factor for local recur-

rence [9]. Lymphovascular space involvement (LVSI) was 
also an independent risk factor for local recurrence [10]. 
Additionally, HPV-positive patients had less local recurrence 
than HPV-negative patients [11]. Conflicting data is present 
on the role of lymph node metastasis on recurrence in the 
literature [9, 12, 13]. Some authors reported that lymph node 
positivity was related with increased disease recurrence [12]. 
On the other hand, several studies have reported that lymph 
node metastasis had no effect on recurrence [9, 13]. Surgi-
cal margin distance was also studied in several reports, and 
there is conflicting data on the role of the margin distance 
on recurrence [14, 15]. There are also contradictory data on 
the effect of tumor size and grade on survival [6, 14].
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Objectives
The aim of this study was to investigate the effect of 

lymph node metastasis on survival in vulvar cancer patients.

MATERIAL AND METHODS 
Patients with vulvar cancer who were treated between 

January 1995 and November 2018 were retrospectively 
analyzed.  A total of 98 patients were encountered dur-
ing the study period. Those with non-squamous histology 
(n = 13) and those treated with definitive RT or CRT (n = 17) 
were excluded. The data of the patients were obtained from 
patients’ files and the hospital database. The collected data 
were tumor size, distance from midline (clitoris), association 
with urethra, anus and vagina, the status of inguinofemoral 
lymph nodes, Human Papilloma Virus (HPV) status, exami-
nation results of other parts of the lower genital tract, pre-
operative radiologic evaluation including posteroanterior 
X-ray, computed tomography, magnetic resonance imaging 
and positron emission tomography. All gynecologic exami-
nations were performed by gynecologic oncologists, and all 
pathologic slides were evaluated by experienced gynecopa-
tologists. The preoperative findings of the patients were dis-
cussed in a multidisciplinary tumor board. The decision on 
optimal treatment was made according to age, performance 
status, diameter of tumor, status of lymph node metastasis 
and stage of the disease. The criteria for inguinofemoral lym-
phadenectomy (superficial and deep) was tumor diameter 
larger than 2 cm. Sentinel lymphadenectomy was utilized to 
decrease the morbidity of full lymphadenectomy in unifocal 
tumors that were smaller than 4 cm and cases with clini-
cally negative lymph nodes. Positive surgical margin was 
specified as continuity of the tumor at the surgical margin 
or tumor in the surgical margin below 8 mm. Surgical stag-
ing was performed according to International Federation 
of Gynecology and Obstetrics (FIGO) 2009 [16]. The criteria 
recommended in National Comprehensive Cancer Network 
(NCCN) 2017 vulvar cancer guidelines were used for adju-
vant treatment. [4]. Performance status and risk factors for 
recurrence were the factors affecting adjuvant treatment 
decision. Adjuvant RT was administered 6 weeks after sur-
gery. Adjuvant CRT regime was addition of 40 mg/m2 cispl-
atin or 5-Fluorouracil to RT. The follow-up period was every 
3 months for the first 2 years, every 6 months for the next 
3 years and annual controls thereafter. Each follow-up visit 
included vulvovaginal and pelvic examination and imaging 
procedures in the suspicion of recurrence.

A total of 68 patients with vulvar squamous cell car-
cinoma (SCC) were enrolled in the study. The clinical and 
pathological features of the patients are shown in Table 1.  
The mean age was 64.7 ± 10.9 years. The most common 
(37.6%) localization of the tumor was the right side of the 
vulva and ≤ 2 cm from the midline. The median tumor di-

ameter was 2.8 cm (0.1–8.5). Most tumors were smaller 
than 4 cm (88.2%).  Tumor grade 1, 2 and 3 were found to 
be 50.0%, 47.1% and 2.9%, respectively. LVSI was detected in 
13.2% of the cases. Information on HPV status was available 
only in 25 patients. Surgical margin positivity was found to 
be in 11.8% of the patients. Sentinel lymphadenectomy 
was performed in 8.8% of the patients, and all nodes were 
non-metastatic. Twenty-three (33.8%) patients had nodal 

Table 1. Clinical data of patients

n = 68 (%)

Age [years], mean ± SD 64.7 ±  10.9

Treatment 
Only surgery
Surgery + RT/RCT

28 (41.2)
40 (58.8)

Type of surgery
Radical vulvectomy
Simple vulvectomy
Wide local Excision

55 (80.9)
9 (13.2)
4 (5.9)

IFN lymhadenectomy
Ipsilateral
Bilateral
Sentinel

7 (10.3)
55 (80.9)
6 (8.8)

Dissected lymph node count, median [range] 11 [8–32]

Tumor diameter, median [range], cm
≤ 4 cm
> 4 cm 

2.8 [0.1–8.5]
60 (88.2) 
8 (11.8)

Surgical margin
Positive
Negative

8 (11.8)
60 (88.2)

Grade
1
2
3

34 (50.0)
32 (47.1)
2 (2.9)

LVSI 9 (13.2)

Stage
I

IA
IB

II
III

IIIA
IIIB
IIIC 

IV
IVA
IVB 

45 (66.2)
4 (5.9)
41 (60.3)

0 (0)
21 (30.9)

11 (16.2)
3 (4.4)
7 (10.3)

2 (3.0)
1 (1.5)
1 (1.5)

Lymph node metastasis 23 (33.8)

Recurrence
Local
Groin recurrence
Distant Metastasis

18 (26.5)
11 (61.1)
4 (22.2)
3 (16.7)

Adjuvant treatment
None
RT
CRT

28 (41.2)
23 (33.8)
17 (25)

SD — standard deviation; RT — Radiotherapy; CRT — Chemoradiotherapy; 
IFN — Inguinofemoral; LVSI — lymphovascular space invasion
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metastasis. The most frequent (60.3%) stage was Stage IB. 
While 28 (41.2%) patients undergoing primary surgery did 
not receive adjuvant therapy, 23 (33.8%) were treated with 
adjuvant RT and 17 (25%) with CRT. The median follow-up 
time was 28.5 (4–183) months. Recurrence occurred in 
18 cases (26.5%). The most common (61.1%) recurrence 
site was local recurrence in the surgical field. Three (16.7%) 
patients had distant recurrences, and the remaining (22.2%) 
had recurrences in inguinofemoral lymph nodes. Secondary 
surgery was performed in 33.3% of all recurrent patients.

The institutional ethics committee approval was re-
ceived for the study. SPSS software Ver.22 (SPSS Inc. Chicago, 
USA) was used for statistical analysis. Independent sample 
t-test, Mann Whitney U-test and Chi-squared test were used 
to determine the differences between the groups. Log-rank 
test was used to compare the factors affecting survival. 
Kaplan-Meier method was performed to estimate the OS 
and DFS. Cox univariate and multivariate regression analysis 
were performed to detect the prognostic factors for survival. 
p < 0.05 was considered as statistically significant.

RESULTS 
The 5-year OS rate was 62.2%, and the 5-year DFS rate 

was 59.6%. The mean OS of the group with lymph node 
metastasis (23 patients) was 67.0 months, while the mean OS 
of the non-metastatic group (45 patients) was 115.4 months 
(p = 0.028). OS was significantly higher in patients without 
lymph node metastasis. OS and DFS analyses for lymph 
node status are shown in Figures 1 and 2. The mean OS 
for the surgical margin-negative (60 patients) and positive 
(8 patients) patients were 107.9 months and 17.2 months, 
respectively (p = 0.003).  

The clinicopathological features of the patients accord-
ing to lymph node status are shown in Table 2. When those 
with and without lymph node metastasis were compared, 
there was no significant difference in terms of age, tumor 
localization, grade, number of dissected lymph nodes and 
recurrence. Tumor diameter was higher in the metastatic 
group (p = 0.01). LVSI and adjuvant treatment were more 
common in node-positive patients (p = 0.05, p < 0.01, re-
spectively). 

OS and DFS analyses of the patients are shown in Table 3.  
Age, surgical margin and lymph node metastasis were de-
tected as significant prognostic factors for OS in univariate 
analysis (p = 0.011, p = 0.001, p = 0.039, respectively). In 
multivariate analysis, age and surgical margin positivity were 
important independent prognostic factors for OS [OR 1.07, 
95% CI (1.01–1.12) p = 0.015; OR 4.76, 95 % CI (1.46–15.53) 
p = 0.010, respectively]. Tumor diameter, lymph node me-
tastasis and adjuvant treatment had no effect on OS in 
the multivariate analysis. Surgical margin positivity was 
a significant prognostic factor for DFS in univariate analysis  

[OR 2.81, 95% CI (0.59–13.2) p = 0.020]. Age, tumor diameter, 
surgical margin, lymph node status and adjuvant treatment 
had no effect on DFS in multivariate analysis. 

Discussion
Vulvar cancer is a rare tumor with prognostic factors 

described according to retrospective studies [6, 17–19]. 
The main limitation of these studies were heterogeneous 
study groups. The current study showed the experience of 
a tertiary center that had 20-years of experience in gyneco-
logic oncology.  The prognostic factors for OS and DFS were 
investigated in vulvar cancer patients with regular follow-up 
data. Lymph node metastasis had no effect on DFS. OS was 
higher in patients without lymph node metastasis. The dis-
tance to surgical margin lower than 8 mm was found to be 
an independent prognostic factor for OS. 

Vulvar cancer is commonly seen in the elderly popula-
tion. The age of diagnosis was reported to be 68 years [20]. 
Vulvar cancer was reported to occur in younger ages as 

Figure 1. Disease-Free Survival for Lymph Node Status (p = 0.079)

Figure 2. Overall survival for lymph node status (p = 0.028)
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a result of an increase in HPV infection [21, 22]. In accordance 
with these studies, the mean age of the patients at time of 
diagnosis was lower in our study.

Surgery is recommended both for staging and optimal 
treatment in vulvar cancer patients [2].  However, elder pa-
tients with medical comorbidities who cannot undergo sur-
gery or those with advanced disease (in whom it is thought 
that the tumor will not be dissected with negative surgical 
margins) are managed with RT or CRT [2]. The management 
of vulvar cancer should be individualized by multidiscipli-
nary teamwork [3, 4]. Consistent with the recommendations, 
the patients in our study were discussed in a multidisci-
plinary tumor board, and most underwent surgery, while 

patients with advanced disease and medical comorbidities 
were treated with primarily RT or CRT.  The most conserva-
tive individualized treatment was recommended to reduce 
morbidity and increase chance of cure [3]. Modified radical 
vulvectomy was performed in most patients in our study.  
Ipsilateral lymph node dissection was the recommended 
treatment of choice in patients with tumors  < 4 cm in diam-
eter and ≥ 2 cm from midline [4].  Since most of the tumors 
were located at < 2 cm from midline, bilateral lymphadenec-
tomy was performed in most patients in the current study. 
Close surgical margins were reported to be an important 
risk factor for local recurrence [14]. Surgical removal of the 
tumors with negative margins at least 1 cm far from surgi-

Table 3: Factors Effecting Overall and Disease-Free Survival in Vulvar Cancer Patients

Overall survival Disease free survival

Univariate analysis Multivariate analysis Univariate analysis Multivariate analysis

OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P

Age 1.06 (1.01–1.11) 0.011 1.07 (1.01–1.12) 0.015 1.04 (0.98–1.09) 0.330 1.0 (0.99–1.11) 0.090

Tumor diameter 1.26 (1.00–1.59) 0.053 1.04 (0.75–1.44) 0.826 1.15 (0.85–1.54) 0.070 1.04 (0.70–1.53) 0.840

Surgical margin
Negative
Positive

Reference

5.30 (2.04 –13.76) 0.001

Reference

4.76 (1.46–15.53) 0.010

Reference 

2.81 (0.59–13.2) 0.020

Reference 

1.80 (0.35–9.20) 0.470

LN metastasis
None 
Yes

Reference

2.31 (1.34–5.11) 0.039 2.54 (0.94–6.86) 0.067

Reference

1.97 (0.75–5.20) 0.460

Reference

1.54 (0.48–4.93) 0.460

Adjuvant treatment
None 
Yes 

Reference

2.14 (0.92–4.99) 0.077

Reference

0.83 (0.23–3.00) 0.772

Reference

2.31 (0.81–6.60) 0.420

Reference

1.84 (0.46–7.25) 0.380

OR —  odds ratio; CI —  confidence interval, Cox regression analyses; LN —  lymph node; Bold p values are < 0.05 and statistically significant

Table 2. Clinicopathological features of patients according to lymph node status 

LN metastasis, n = 23 No LN metastasis, n = 45 

Age, mean ± SD [years], n (%)
< 65
≥ 65

65.7 ± 9.7
13 (56.5)
10 (43.5)

64.2 ± 11.6
21 (53.3)
24 (46.7)

p = 0.60a

p = 0.80c

Tumor diameter, median [range], cm
≤ 4 cm
> 4 cm

3.2 [0.3–6.5]
20 (87.0)
3 (13.0)

2.6 [0.1–8.5)]
40 (88.9)
5 (11.1)

p = 0.01b

p = 1.00f

Tumor localisation, n (%)
Away from midline
Midline

3 (13.0)
20 (87.0)

5 (11.1)
40 (88.9)

p = 1.00f

Grade, n (%)
I
II-III

10 (43.5)
13 (56.5)

24 (53.3)
21 (43.7)

p = 0.44c

LVSI, n (%) 6 (26.1) 3 (6.7) p = 0.05f

Dissected lymph node count, median [range] 10 [8–30] 12 [8–32] p = 0.48b

Positive surgical margin, n (%) 4 (17.4) 2 (5.1) p = 0.43f

Adjuvant treatment, n (%) 22 (95.7) 18 (40.0) p < 0.01c

Recurrence, n (%) 8 (34.8) 10 (22.2) p = 0.27c

a — independent sample t-test; b — Mann-Whitney U-test; c — Chi-Square test; f — Fischer’s exact test; SD — standard deviation; LVSI — lymphovascular space 
invasion; LN — lymph node; bold p values are < 0.05 and statistically significant
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cal margins was recommended. [3]. Since negative surgical 
margin was achieved in most patients, the recurrence rate 
was consistent with the literature. Most women diagnosed 
with vulvar cancer are detected in the early stages of the 
diseases, as we found [6]. 

Local recurrence rate was reported up to 40% in previous 
studies [12]. Heterogeneous study groups in the studies were 
reported to be possible cause of different recurrence rates [14].  
Maggino et al. [23] reported a recurrence rate of 37% in 
surgically treated vulvar cancer patients. On the other hand, 
a recurrence rate as low as 19% was reported by Sznurkowski 
et al. [6]. Our recurrence rate was consistent with the litera-
ture. This may be due to the difference of the study designs or 
different age groups and adjuvant treatment regimens. Mee-
lapkij et al. [24] examined 145 patients with vulvar SCC and 
detected 5-year survival rate as 50.8%. Although the study 
population was elder in our study, the 5-year survival rate 
was found to be higher. Adjuvant treatment is recommended 
in patients with high-risk for recurrence [3, 4]. However, the 
benefit of adjuvant treatment is not clear for the early stages 
of the disease. In the present study, lymph node positivity, 
margin positivity or tumor diameter greater than 4 cm were 
the criteria for administration of adjuvant treatment as rec-
ommended in NCCN guidelines [4]. Thus, by evaluating the 
patient’s performance status, additional treatments were 
individualized, and the patients were treated with adjuvant 
RT or CRT by obtaining their informed contents.

Because of the rarity of vulvar cancer, the prognostic fac-
tors were evaluated by retrospective studies [6, 25]. Raspa-
glisei et al. [25] reported that the most significant prognostic 
factor was the nodal status. 5-year survival for patients with 
negative nodes ranged from 70% to 93%, and 5-year survival 
for patients with positive nodes ranged from 25% to 41% 
[26]. Similar with the literature, OS for patients with meta-
static nodes were lower in our study.  However, the effect 
of lymph node metastasis on recurrence is conflicting [14].  
Sznurkowski et al. [9] found that recurrence was more fre-
quent in patients with negative lymph nodes. Conversely,  
Grootenhuis et al. [12] reported that patients with posi-
tive lymph nodes had a higher risk for local recurrence. In 
our study, there was no significant difference between the 
node-positive and node-negative groups in terms of recur-
rence. This result is thought to be related to the fact that 
most of the metastatic patients received adjuvant therapy. 
In addition, it was previously reported that adjuvant radio-
therapy could lead to a lower risk of recurrence, which sup-
ports this idea [14]. Gadduci et al. [13] reported higher local 
recurrence for node-negative patients, but 2-years overall 
survival rate was very low (38%), so the follow-up time was 
shorter for metastatic patients in their study. 

In a prospective study, age was detected as a covariate 
associated with survival, and younger and older patients 

were recommended to be equally treated [27]. In our study, 
age was a significant prognostic factor for OS. Furthermore, 
tumor diameter was not an independent prognostic factor 
for OS [25]. Also, it was reported that tumor diameter had 
no effect on risk of local recurrence [14]. In convenient with 
the literature, tumor diameter had no effect on DFS and OS 
in our study. Most recurrences occur in the surgical field, 
so surgical margin status is an important factor in vulvar 
cancer [2]. The tumor is recommended to be dissected with 
at least 1 cm margin in NCCN and ESGO guidelines [3, 4]. In 
addition, previous studies have been carried out on whether 
close surgical margin increases risk of local recurrence or 
not [14, 15]. In a multicenter European study, 289 surgically 
treated node-negative patients were examined, and margin 
distance had no effect on local recurrence [15]. However, 
a histologic margin of 8 mm or less was detected as a risk 
factor for local recurrence in several studies [9, 28]. In our 
study, positive surgical margin was an important prognostic 
factor for OS, but it was not significant for DFS.

The limitation of our study was its retrospective design. 
However, the number of patients studied was one of the 
highest single-center figures in the literature reported in our 
country. In addition, all patients were cared for in a tertiary 
cancer center with regular follow-up.

CONCLUSIONS
Our results showed that age and surgical margin posi-

tivity were independent prognostic factors for OS.  Lymph 
node metastasis increased the hazard of death; however, it 
was not a predictor for OS. Although surgical margin posi-
tivity increased the risk of recurrence in univariate analysis, 
it was not a significant factor affecting DFS. OS was signifi-
cantly lower in patients with lymph node metastasis.
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ABSTRACT
Objectives: Retroperitoneal lymph nodes metastases occur frequently in patients with ovarian cancer. Lymphadenectomy 
increases risk of perioperative complications. In clinical practice to reduce rate of complications aortocaval lymphadenec-
tomy is omitted and solely resection of pelvic lymph nodes is performed. To establish factors affecting metastases to pelvic 
lymph nodes in advanced ovarian cancer.

Material and methods: A retrospective study among patients with serous advanced ovarian cancer (FIGO IIIB–IVB) was 
conducted at the 1st Department of Obstetrics and Gynecology, Medical University of Warsaw and Department of Gy-
necologic Oncology, Maria Sklodowska-Curie National Research Institute of Oncology, Warsaw. All patients underwent 
surgical treatment including pelvic lymphadenectomy between 2014 and 2017. Data including age, body mass index 
(BMI), pretreatment CA125 serum level, tumor volume, grading, one-/both-sided tumor, menopausal status, ascites were 
analysed as possible factors influencing the pelvic lymph nodes involvement. The statistical analysis was performed with 
Python software.

Results: 87 consecutive patients were eligible for the study. Metastases to pelvic lymph nodes were found in 29 (33.33%) 
patients. Pretreatment serum CA-125 concentration (652 U/mL vs 360.9 U/mL, p < 0.05) and high grade histology corre-
sponded with pelvic nodal involvement. 

Conclusions: The knowledge of factors influencing metastases to pelvic lymph nodes may help clinicians in proper coun-
selling and tailoring of therapy.

Key words: ovarian cancer; metastasis to pelvic lymph node, clinicopathological factors
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INTRODUCTION
Ovarian cancer is the fifth leading cause of death due 

to malignancies among women in Northern America and 
the European Union [1, 2]. According to FIGO 2014 Stag-
ing System resection of retroperitoneal lymph nodes 
remains an integral part of surgical treatment [3]. Retro-
peritoneal lymph nodes involvement occurs in 40–44% of 
all patients with ovarian cancer [4, 5]. In patients without 
peritoneal dissemination lymphadenectomy is used to 
determine stage. According to LION study systematic 
lymphadenectomy in advanced ovarian cancer does not 
improve overall survival and results in extended dura-
tion of the operation, higher median blood loss, higher 

transfusion rate and more frequent serious postoperative 
complications (re-laparotomies, re-admittance, deaths 
within 60 days after surgery) [6]. However Panici et al. [7]  
found that systematic lymphadenectomy could prolong 
progression free survival, which in turn improved qual-
ity of life.

In clinical practice aortocaval lymphadenectomy is omit-
ted up to 44% of patients to reduce the rate of complica-
tions, while resection of pelvic lymph nodes is performed in 
almost every patient [5, 8, 9]. Factors affecting retroperito-
neal lymph nodes involvement were identified in previous 
studies [5, 8, 9]. However, they were established for both 
aortocaval and pelvic regions. The aim of this study is to 
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determine factors affecting metastases to pelvic lymph 
nodes in advanced ovarian cancer.

MATERIAL AND METHODS
A retrospective study was conducted at the 1st Depart-

ment of Obstetrics and Gynecology, Medical University of 
Warsaw (MUW) and Department of Gynecologic Oncol-
ogy, Maria Sklodowska Curie National Research Institute of 
Oncology (MSCNRIO), Warsaw between January 2013 and 
March 2017 among patients with serous ovarian cancer in 
advanced stage (FIGO IIIB–IVB). Intraperitoneal dissemina-
tion was confirmed in all patients during primary cytoreduc-
tive surgery. In each case, bilateral pelvic lymphadenectomy 
was conducted. Patients were divided into two groups: 
A — with metastases in pelvic lymph nodes, B — without 
pelvic lymph nodes involvement.

The exclusion criteria for primary cytoreductive surgery 
included: inoperable tumor i.e. dissemination in the porta 
hepatis or mesentery of the intestines, neoplastic infiltration 
into the aorta/inferior vena cava/pelvic main vessels esti-
mated by computed tomography or magnetic resonance.

Potential factors affecting pelvic lymph nodes involve-
ment were analysed. Data including age, body mass index 
(BMI), CA125 blood concentration, tumor volume, grading, 
one-/both-sided tumor, menarche, menopause, ascites were 
collected.

Statistical analysis was performed with Python Soft-
ware. Patients’ characteristics were presented as numbers 
of cases and percentages for categorical data, and as means 
with standard deviations (SD) for continuous data or — for 
non-continuous — medians and quartiles. The groups 
were compared by Chi-squared test for categorical vari-

ables. Statistical analysis was performed with t-Student test 
and Mann-Whitney U-test for continuous variables. The level 
of statistical significance was set at p < 0.05. 

All the procedures were conducted according to the 
Declaration of Helsinki for Medical Research involving Hu-
man Subjects. Institutional ethics committee approval was 
not required — the research is an ex-post analysis of clinical 
experience. The clinical decisions concerning the treatment 
were not influenced by the purpose of this paper.

RESULTS 
A total of 87 patients (39-MUW, 48-MSCNRIO) with serous 

ovarian cancer in advanced stage were included to the study. 
Pelvic lymph nodes involvement was confirmed in 29 (33.33%) 
patients — Group A, while in 58 women (66.67%) metasta-
ses in pelvic lymph nodes were not observed — group B.  
Data regarding patients’ characteristics are presented in 
Table 1. 82 (94.25%) patients underwent primary debulking 
surgery. 5 patients (5.75%) received neoadjuvant chemo-
therapy followed by interval cytoreduction.

In group A (n = 29) number of metastatic lymph nodes 
were: 1 in 13 patients, 2 in 6 patients, 3 in 3 patients, 4 in 
3 patients, 5 in 1 patient, 9 in 3 patients.

Patients’ mean age at surgery was 61 years (26–84). 72 of 
87 (82.76%) patients were after menopause. The majority of 
patients 72 of 87 (82.76%) were postmenopausal women. 
The most common histology was high-grade serous carci-
noma — 77/87 (88.51%). Optimal cytoreduction (< 1 cm) 
was achieved in every patient. 10 (11.49%) patients under-
went also aortocaval lymphadenectomy. 

Pretreatment CA-125 serum concentration and grading 
were related to pelvic lymph nodes involvement. Patients 

Table 1. Patients’characteristics

Variable (median/number) Total number of patients (n = 87) MUW (n = 39) MSCNRIO (n = 48)

Age [years] 62 (26–84) 63 (26–84) 61 (36–79)

Staging

IIIB 12 6 6

IIIC 69 32 37

IVA 0 0 0

IVB 6 1 5

Tumor volume [cm3] 179.59 (1.5–8704.9) 52.88 (1.5–2340) 179.59 (38–8704.9)

Number of resected lymph nodes 8 (1–28) 7 (1–14) 10.5 (2–28)

One/both sided tumor(s) 55 (63.22%) / 32 (36.78%) 28 (71.79%) / 11 (28.21%) 28 (58.33%) / 20 (41.67%)

Ascites 48 (55.17%) 23 (58.97%) 25 (52.08%)

Grading
Low 10 (11.5%) 6 (15.38%) 4 (8.3%)

High 77 (88.5%) 33 (84.62%) 44 (91.66%)

Postmenopausal status 73 (83.91%) 37 (94.87%) 36 (75%)

Pretreatment CA-125 concentration [IU/mL] 451.9 (8.18–9418) 457.6 (53.11–7316) 446.2 (8.18–9418)

BMI 27.98 (14.91–49.25) 25.22 (16.85–49.25) 28.3 (14.91–37.35)
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with pelvic lymph nodes metastases had higher pretreat-
ment median concentration of CA-125 in serum (652 IU/mL 
vs 360.9 IU/mL, p < 0.05). All patients with pelvic nodal in-
volvement were diagnosed with high-grade tumors (Tab. 2).

For other analysed variables, there was no statistically 
significant relation with pelvic lymph nodes involvement. 
However, patients in group A with present lymph node 
metastases tend to had higher median tumor volume 
compared to patients in group B (179.59 cm3 vs 52.88 cm3, 
p = 0.067).

DISCUSSION
Retroperitoneal dissemination to pelvic and aortocaval 

lymph nodes is commonly found in ovarian cancer. It results 
from lymphatic drainage pathways of the ovaries [10]. Some 
authors reported that lymph nodes invasion occurred more 
often in para-aortic than pelvic region [4, 11]. However, 
Bachmann et al. [12] found simultaneous metastases to 
both region as the most common. Other study showed that 
pelvic lymph nodes were more often affected by metastases 
than in aortocaval region [13].

Our results showed pelvic nodal involvement in 33.33% 
cases. Morice et al. [4] established that overall lymph nodes 
involvement in ovarian cancer was 44% and frequency in-
creased with stage. Fournier et al. [14] presented similar 
observations, but the ratio of metastases in primary surgery 
was 50%. In other studies, metastases to retroperitoneal 
lymph nodes in early ovarian cancer were found in 13–25% 
[4, 15], while in advanced stage were observed in 45–75% 
cases [4, 7, 16, 17]. Elective pelvic and aortocaval lymphad-
enectomy in patients with clinical stage I and II results in 
final diagnosis of stage III in 20% [4]. Compared to previous 
studies, our outcome, showing that 1/3 of patients with 
advanced OC had lymph nodes involvement, is lower. This 
discrepancy may be caused by limitation of analysis to pelvic 
lymph nodes in our study. Another reason may be different 
number of resected lymph nodes between studies.

In our study, we analysed only serous tumors regarding 
it was the histologic type associated with the most common 
pelvic and para-aortic lymph nodes involvement. Although 
Roger et al. [18] found similar frequency for lymph nodes 
involvement in different histological types of epithelial ovar-
ian cancer, other studies presented higher rate of lymph 
nodes metastases in serous tumor [8, 9, 16, 19, 20]. Zhou 
et al. showed higher risk (OR 2.728, 95% CI 1.072–6.945, 
p = 0.035) for nodal involvement in serous ovarian cancer [8].  
Powless et al. [9] found metastases to retroperitoneal lymph 
nodes more frequent in serous tumor than in other types 
(23% vs 9%). Similar observations presented Takeshima et 
al., who demonstrated that the nodal involvement was the 
most common in serous tumors and occurs in 36.7% [21].  
Nodal spread rarely occurs in mucinous tumor [4, 9].

Although in some studies tumor grading was not as-
sociated with lymph nodes involvement [5, 22], our results 
showed that metastases in pelvic lymph nodes were ob-
served only in high-grade tumors. Zhou et al. [8] had similar 
observations to our results. They did not find metastases to 
retroperitoneal lymph nodes in low grade tumors, while in 
grade-2 and grade-3 malignancies nodal involvement was 
54.8% and 45.2%, respectively. Other authors presented 
that the incidence of metastatic nodes was significantly 
higher in patients with poor‐differentiated tumors [9, 20, 23].  
Kleppe et al. [24] investigated patients with early stage 
ovarian cancer. They demonstrated that nodal involvement 
in low-, middle- and high-grade ovarian cancer was 4.0%, 
16.5%, and 20.0%, respectively. The percentage of affected 
lymph nodes increases when considering an early and ad-
vanced malignancies together. Tsumura et al. [25] showed 
that incidence rates of lymph nodes metastases in grade I, 
II and III tumors were 7.1%, 31.4% and 58.3%, respectively.

In our study, we found that pretreatment CA-125 serum 
level was higher in patients with metastatic pelvic lymph 
nodes. We observed significant difference in median serum 
CA-125 among patients with and without nodal involvement 

Table 2. Comparison of patients with metastatic pelvic lymph nodes (Group A) vs patients without metastases to pelvic lymph nodes (Group B)

Variable (median/number) Group A (n = 29; 33.33%) Group B (n = 58; 66.67%) Statistics

Age [years] 62 (36–84) 63 (26–80) p = 0.822

Tumor volume [cm3] 179.59 
(4.18– 767.15)

69.27 
(1.5–8704.9) p = 0.067

One-sided tumor 17 (58.62%) 38 (65.52%) p = 0.12

Ascites 18 (62.07%) 28 (48.28%) p = 0.508

Grading
Low 0 10 (15.38%)

p = 0.007
High 29 (100%) 48 (82.76%)

Postmenopausal status 21 (72.41%) 50 (86.21%) p = 0.973

Pretreatment CA-125 concentration [IU/mL] 652 (54.8–5216) 360.9 (8.18–9418) p = 0.039

BMI 24.74 (14.91–36.4) 27.98 (18.59–49.25) p = 0.11
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(652 IU/mL vs 360.9 IU/mL, p < 0.05). Zhou et al. [8] demonstrat-
ed that patients with CA-125 level of > 740 IU/mL at diagnosis 
had higher risk for lymph node metastasis compared to those 
with CA-125 level of = < 740 IU/mL (53.5% vs 22.4%, p < 0.001). 
Kim et al. [5] showed that the preoperative serum CA-125 level 
(> 535 IU/mL) was a significant predictor of lymph node me-
tastasis. Although our results are in line with other studies, we 
have concerns about the importance of serum pretreatment 
CA-125 in predicting lymph nodes involvement, especially in 
patients with advanced ovarian cancers. In such cases elevated 
serum CA-125 level may be a result of tumor volume, peritoneal 
spread or distant metastasis. Nevertheless, Powless et al. [9]  
used the cut-off value of 35 U/mL and showed that patients 
with increased preoperative serum CA-125 had positive 
lymph nodes in 22.4%. When preoperative CA-125 level was  
≤ 35 IU/mL, no metastases in lymph nodes was detected [9]. 
Sodolmus et al. found 72 and 123 IU/mL as a significant cut-off 
values for lymph nodes involvement, but the false positive 
ratio was 67.4% and 55%, respectively. Authors concluded 
that although these values may be helpful in guiding clinical 
management, the false positive ratios are too high to use as 
a screening tool for predicting lymph nodes metastases [26].  
In opposition to the above studies, Ditto et al. [22] did not 
find any relation between lymph node metastasis and serum 
CA-125 level.

Although the patient’s age is associated with an in-
creased risk of ovarian cancer, it was not identified as risk 
factor for nodal involvement [5, 8]. Menopausal status had 
no effect on metastases to retroperitoneal lymph nodes as 
well [5, 8]. Our results were consistent with these obser-
vations. Powless et al. [9] found that ascites and bilateral 
adnexal masses were associated with an increased risk of re-
troperitoneal lymph nodes involvement. We did not observe 
these coincidence in our results. It may be a consequence 
of different characteristics of patients. Our study included 
patients only in advanced stage, while Powless et al. [9] 
analysed patients in early and advanced stage. Another 
explanation is a lack of aortocaval lymph nodes dissection 
in our study. 

Our study had several limitations. First, it had a retro-
spective character and was not randomised, therefore, we 
cannot exclude bias. Patients in our study underwent pre-
dominantly pelvic lymphadenectomy without dissection of 
aortocaval lymph nodes. Furthermore, the median number 
of resected lymph nodes in our analysis was lower than in 
other studies so proportion of metastatic lymph nodes may 
be underestimated.

CONCLUSIONS
Pretreatment serum level of CA-125 and tumor grading 

differed significantly among both analysed groups. LION 
trail showed similar OS among patients with and without 

lymphadenectomy, but decisions about lymph node status 
was done by highly-skilled surgeons. In clinical practice, in-
traoperative lymph nodes assessment by less experienced 
gynecologist/surgeon may appear challenging, especially if 
preoperative imaging is inconclusive. In such cases high pre-
treatment CA-125 serum level and serous high grade histol-
ogy of tumor may be helpful in lymphadenectomy extension.
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ABSTRACT
Objectives: Osteopontin (OPN) is a key extracellular matrix protein that is involved in cancer progression. The aim of the 
current study is to investigate the relation of OPN immunostaining in endometrial carcinoma with clinicopathological 
parameters.

Material and methods: Archival 71 endometrial carcinomas and 30 non-neoplastic endometrial tissues were obtained from 
the Department of Pathology at King Abdulaziz University Jeddah, Saudi Arabia. Tissue microarrays were constructed. Tissue 
sections were stained using anti-human OPN monoclonal antibody. Immunostaining results were recorded and analysed. 

Results: In non-neoplastic endometrial tissues, high (increased) OPN immunostaining was observed in 100%. In endome-
trial carcinoma, high (increased) OPN immunostaining was seen in 64.8% of cases. High (increased) OPN immunostaining 
was more frequent in non-neoplastic tissues than in endometrial carcinoma (p < 0.001). OPN immunostaining showed no 
association with histological type, FIGO tumour grade, tumour size, myometrial invasion, lymphovascular invasion, surgical 
resection margin or lymph node metastasis. On the other hand, high (increased) OPN immunostaining was associated with 
better overall survival [Log Rank (Mantel-Cox) = 4.385, p = 0.003].

Conclusions: In endometrial carcinoma, immunohistochemical staining of OPN could be a helpful tool in the prediction 
survival pattern. OPN immunostaining showed no association with most clinicopathological features. Further investigations 
both clinical and molecular are needed to explore the downstream of OPN in endometrial carcinoma.
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INTRODUCTION
Endometrial carcinoma (EC) is one of the most common 

malignant tumours of female genital system. While early 
diagnosed stages of EC can be cured by surgical resection 
only, advanced cases of EC can be complicated by distant 
organ metastasis and peritoneal involvement associated 
with poor patient free survival rate. Thus, understating the 
genetic pathophysiology pathway of EC play a crucial role in 
therapeutic management protocol of the disease [1]. Angio-
genesis of a tumour is associated with genes expression in 
human endometrial endothelial cells (HEECs) which can en-
hance the process of angiogenesis, increase tumour perme-
ability, rapid cell proliferation and increase metastatic rate. 

Osteopontin (OPN) was first discovered as one of CD44 li-
gands [2]. It is a 70-KDa particle of phosphorylated N-linked 

glycoprotein, which was primarily discovered in bone matrix. 
OPN can be found in the epithelial linings of salivary glands, 
sweat ducts, breast, bronchi, pancreas, gall bladder, urinary 
bladder, and reproductive systems [3]. OPN is a glycosylated 
phosphoprotein of the extracellular matrix particles, which 
contains nine consecutive aspartic acid residues, considered 
a highly acidic region named N-terminal signal [4]. It can be 
also detected in activated defence cells like macrophages, 
lymphocytes and leukocytes [5]. OPN has the capacity to 
bind with osteocalcin, type I collagen, and fibronectin [6]. 
It is also involved in many precise cellular processes like cel-
lular adhesions, tumourigenesis, angiogenesis, and tumours 
distant metastasis. Moreover, its overexpression can affect 
transduction of PI3 Kinase/AKT activation signalling pathway 
in various tumours which affect the cellular apoptosis [7].  
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OPN overexpression is one of the phospho-glycoprotein 
(P-gp) with oncogenic potential in various body tumours 
[8, 9]. Many studies discussed the role of OPN in various 
epithelial malignancies such as breast, colon cancer, thyroid 
and melanoma [10–17]. 

However, more studies are needed to enlighten the role 
of OPN expression in EC. The aim of this study is to find out 
the relation OPN immunostaining with clinical and patho-
logical features of EC based tissue microarray.

MATERIAL AND METHODS
Patients

The study utilised paraffin wax tumour blocks from 71 pa-
tients diagnosed with endometrial carcinoma in the period 
from 2003–2012. Also paraffin blocks from 30 non-neoplastic 
endometrial tissues in the period from 1995–1998 (20 pro-
liferative endometrium and 10 secretory endometrium). All 
blocks were used from the archives of the Department of 
Pathology at King Abdulaziz University, Jeddah, Saudi Ara-
bia. Some clinicopathological characteristics of patients 
are listed in Table 1. For statistical purpose, FIGO stages 
were classified into limited to uterine corpus (FIGO Stage 
I and II) and beyond the uterine corpus (FIGO III and IV).  
Also grades were reclassified as low grade (grade I) and (grades 
II and III). Data is shown in Table 1. The study was done follow-
ing rules of the ethics committee of Faculty of Medicine, King 
Abdulaziz University, Saudi Arabia, and declaration of Helsinki.

Tissue Microarray
Archival paraffin-embedded endometrial carcinoma 

samples and neoplastic tissues were selected and the desired 
areas were marked on haematoxylin and eosin (H&E)-stained 
slides. Arrays were produced by retrieving cores (1.5 mm 
in diameter each) from marked areas of each ‘donor’ tissue 
block and brought into new recipient paraffin blocks. Tissue 
microarrays were constructed in an automated tissue mi-
croarrayer [TMA Master 1.14 SP3 (3D Histech Ltd. Budapest, 
Hungary)]. Placenta tissue was used for orientation [17, 18].

Immunohistochemistry
The constructed tissue microarray paraffin blocks were 

sliced at 4 μm. Tissues were mounted on positive-charged 
slides (Leica Microsystems Plus Slides). In an automated im-
munostained BenchMark XT, Ventana® Medical systems Inc., 
Tucson, AZ, USA) immunohistochemistry was performed. 
Slides were deparaffinised in xylene and rehydrated. Slides 
were incubated with pre-diluted CC1 (cell conditioning solu-
tion) for 60 minutes to perform pre-treatment. Polyclonal 
anti-human rabbit anti-osteopontin antibody (Spring™ 
Bioscience; Cat # E3284) was incubated at 37oC for 20 min-
utes. The detection kit was used from Ventana® I-view DAB. 
The slides were washed and Mayer’s haematoxylin was used 

as a counter stain. The appropriate negative and positive 
control slides were used.

Interpretation of OPN Immunostaining
The immunostained slides were examined by two pa-

thologists (HM, WG) and a semiquantitative approach was 
used including the percentage of OPN positive cells. The per-
centage of OPN positivity was scaled as follows; (1) 0–25%, 

Table 1. Clinicopathological features of endometrial carcinoma 
(n = 71)

Parameter Number (%)

Age
< 60 years 49 (69%)

> 60 years 22 (31%)

Histological type 
Endometrioid 66 (93%)

Serous 5 (7%)

FIGO tumour grade

Grade 1 44 (62%)

Grade 2 16 (22.5%)

Grade 3 11 (15.5%)

Tumour size
≤ 2 cm 35 (49.3%)

> 2 cm 36 (50.7%)

Myometrial invasion
< 50% 57 (80.3%)

≥ 50% 14 (19.7%)

Lymphovascular
Absent 68 (95.8%)

Present 3 (4.2%)

Surgical resection margin
Free 67 (94.4%)

Involved 4 (5.6%)

Lymph node metastasis

Absent 33 (46.5%)

Present 4 (5.6%)

Not sampled 34 (47.9%)

FIGO Staging

I 51 (71.8%)

II 7 (9.9%)

III 7 (9.9%)

IV 6 (8.5%)

Local Recurrence
Absent 60 (84.5%)

Present 11 (15.5%)

FIGO (International Federation of Gynaecology and Obstetrics) 
Stage I — tumour confined to corpus uteri  
IA — tumour limited to endometrium or invades less than one-half of the 
myometrium 
IB — tumour invades one-half or more of the myometrium  
Stage II — tumour invades stromal connective tissue of the cervix but does 
not extend beyond uterus 
Stage III — there is regional tumour spread. 
IIIA — tumour involves serosa and/or adnexa (direct extension or metastasis)  
IIIB — vaginal involvement (direct extension or metastasis) or parametrial 
involvement  
IIIC — the tumour involves regional lymph nodes 
IIIC1 — regional lymph node metastasis to pelvic lymph nodes  
IIIC2 — Regional lymph node metastasis to para-aortic lymph nodes, with or 
without positive pelvic lymph nodes  
Stage IV — the tumour invades contiguous organs or has metastasized to 
remote organ sites 
IVA — tumour invades bladder mucosa and/or bowel mucosa (bullous 
oedema is not sufficient to classify a tumour as T4)  
IVB — distant metastasis
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(2) 26–50%, (3) 50–100%. For cytoplasmic immunostaining; 
3 (heavy and intense brown immunostaining), 2 (brown 
immunostaining lighter than 3), 1 (brown immunostaining 
is weak), and 0 (no brown immunostaining). The result of 
summing percentage and intensity provided scores from 
1–6. For the statistical analysis, an OPN immunostaining 
score of 1–3 was considered as low (decreased) immu-
nostaining, and an OPN immunostaining score of 4–6 was 
considered as high (increased) immunostaining [19]. 

Statistical analysis
To study the variation between two groups of patients 

on one variable, the Mann Whitney test was used. Non-par-
ametric chi-square was used to test variance along one vari-
able. The survival differences and probabilities and the Log 
Rank test was tested by using the univariate Kaplan-Meier 

procedure was used. The end-point for patients was last 
seen or death. The model was controlled for confounding  
variables. Statistical procedures were performed using SPSS® 
Release 16.0. Statistical significance was determined at  
p value of ≤ 0.05 and was 2-sided.

RESULTS
Pattern of OPN immunostaining

Immunostaining of OPN was indicated by cytoplasmic 
brown colour in non-neoplastic and neoplastic endome-
trial (Fig. 1). In non-neoplastic endometrial tissues, high 
(increased) immunostaining was observed in all specimens 
(100%) while in EC was 98.5%. The incidence of increased 
OPN (high immunostaining) immunostaining was more fre-
quent in non-neoplastic tissues (100%) than in endometrial 
carcinoma (64.9%) (p < 0.001). In endometrial carcinoma, 
high (increased) OPN immunostaining was seen in 71.8 %. 
The occurrence of high (increased) OPN immunostaining 
was statistically more than low (decreased) immunostaining 
(p ≤ 0.001). Data is shown in Table 2.

Correlation of OPN immunostaining with 
clinicopathological features of EC

The present study revealed that there was no correlation 
between OPN immunostaining with most clinicopathologi-
cal features (data is represented in Table 3). 

Correlation of OPN immunostaining with 
survival outcomes 

On the other hand, high (increased) OPN immunostain-
ing in endometrial carcinoma was associated with better 
survival outcomes for overall survival (log-rank = 4.385, 
p = 0.003) (Fig. 2).

DISCUSSION
EC affects approximately 2–3% women worldwide [7]. 

The process of tumorigenesis in EC must be studied and un-
derstood in order to establish proper tumour management 
under convenient designed therapeutic standards. Previous 
reports stated the possible role of OPN in tumour progres-
sion and metastasis [20, 21].

Previously, reported that OPN is produced in higher 
levels in endometrial tumour cells than normal non meta-
static cells. OPN particles can negatively affect the consecu-
tive pathophysiology process of cellular adhesion, cellular 
migration, and invasion by αvβ3 receptors [7, 22]. Also, 
OPN can activate ERK1/2 and PI3K/ AKT signalling pathway 
leading to promotion in cellular migration, proliferation, and 
invasion due to increased MMP-2 expression [7]. Indeed, 
OPN can intercede in cell adhesion, and tumour colonies 
formation. The role of OPN is important to be studied as 
a prognostic marker in EC that might contribute to future 

Figure 1. Immunostaining of OPN in non-neoplastic endometrium 
and endometrial carcinoma 
OPN is shown in the cytoplasm of proliferative endometrium 
(A–100X), secretory endometrium (B-200X), well-differentiated 
endometrial carcinoma (C–200X), and in moderately differentiated 
endometrial carcinoma (D–200X). Immunohistochemical labelling 
was done using the anti-OPN antibody and diaminobenzidine used 
as the chromogen and haematoxylin as counterstain.

Table 2. Categories of OPN immunostaining in endometrial 
carcinoma and non-neoplastic endometrium

Endometrial 
carcinoma 
(n = 71)

Non-neoplastic 
endometrium 
(n = 30)

Low (decreased) immunostaining 25 (35.2%) 0 (0%)

High (increased) immunostaining 46 (64.8%) 30 (100%)

p value  < 0.001*  < 0.001*

*One sample non-parametric chi-square test
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therapeutic management of the disease. Only a few papers 
in the literature correlate OPN expression and its clinico-

pathological significant with EC. Some results were incon-
clusive due to limited sample size. 

In the present study, the immunostaining of OPN in nor-
mal endometrial tissue and in EC was carried on tissue micro-
array format to find out its correlation with clinicopathologi-
cal features and possible clinical implications on the disease. 
In non-neoplastic endometrial tissues, high (increased) OPN 
immunostaining was observed in all specimens (100%). 
The immunolocalisation of OPN in normal endometrial tis-
sue was reported before as strong cytoplasmic staining in 
both proliferative and secretory phases. This finding was 
attributed to the role of OPN in normal cell regulation of 
menstrual cycle process and maternal-foetal interface reac-
tion during foetal placental implantation [22–25]. We found 
that high (increased) OPN immunostaining was found in 
46 EC (64.8%), while low (decreased) OPN was reported in 
25 cases (35.2%). On the other hand, these studies reported 
that OPN is decreased in malignant tissue, but still detected 
in about half of tumours [7, 23, 26–28]. 

In the current study, we could not establish any statisti-
cally significant association between OPN immunostaining 
and the clinicopathological of EC. One of the few studies 
of OPN in EC reported similar findings [28]. However, in 
our study increased OPN immunostaining was reported in 

Table 3. Correlation between Clinicopathological features and OPN Immunostaining in tumours (n = 71)

Parameter
OPN Immunostaining (%)

P value
Low High

Age
< 60 years 15 (21.1%) 34 (47.9%)

0.262*
≥ 60 years 10 (14.1%) 12 (16.9%)

Histological type 
Endometrioid 22 (31%) 44 (62%)

0.136*
Serous 3 (4.2%) 2 (2.8%)

FIGO tumour grade
Low (Grade I) 13 (18.3%) 31 (43.6%)

0.184*
High (Grade II and III) 12 (16.9%) 15 (21.1%)

Tumour size
≤ 2 cm 14 (19.7%) 21 (26.9%)

0.488*
> 2 cm 12 (16.9%) 25 (35.2%)

Myometrial invasion
< 50% 18 (25.5%) 39 (54.9%)

0.168*
≥ 50% 7 (9.8%) 7 (9.8%)

Lymphovascular
Absent 24 (33.8%) 44 (62%)

0.908*
Present 1 (1.4%) 2 (2.8%)

Surgical resection margin
Free 23 (32.46%) 44 (62%)

0.380*
Involved 2 (5.6%) 2 (2.8%)

Lymph node metastasis

Absent 9 (12.8%) 24 (%)

0.838*Present 2 (2.8%) 2 (2.8%)

Not Sampled 34 (47.9%)

FIGO Staging
Early (Stage I and II) 19 (26.8%) 39 (54.9%)

0.347*
Late (Stage III and IV) 6 (8.5%) 7 (9.8%)

Local Recurrence
Absent 22 (31%) 38 (53.5%)

0.812*
Present 3 (4.2%) 8 (11.3%)

*Mann Whitney test

Figure 2. Overall survival curve (Kaplan Meier) according to OPN 
immunostaining 
High (increased) OPN immunostaining is associated with better 
overall survival [Log Rank (Mantel-Cox) = 4.385, p = 0.003]
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31 of low grade EC (43.6%) while in 15 high grade EC (21.1%) 
(p = 0.184). A previous report could not establish any relation 
between OPN and EC grade [28]. In a previous study, OPN 
immunostaining was shown to be increased with a higher 
tumour grade [23]. On the contrary, it was reported that 
high levels of OPN was associated with more differentiated 
tumours suggesting a protective role of OPN in EC [26].

In the present study, EC that invade less than 50% of 
myometrial thickness were positive in 80.3%, compared 
to a lower percentage (19.7%) in tumours invadeing more 
than 50% of myometrial thickness (p = 0.168). Although 
statistically not significant, however there is a trend that 
increased OPN immunostaining may be associated with 
less invading tumours. A study reported that high OPN is 
associated with lower stages [23]. In previous reports, silenc-
ing of OPN mRNA led to reduced invasion of EC cell lines in 
vitro and reduction of tumour size [1, 8, 29]. The statistical 
results from our study are not supporting this finding as 
there was no relation between OPN immunostaining and 
tumour stage or tumour size. In the current study, increased 
OPN immunostaining is significantly associated with higher 
overall survival probabilities. This result is in accordance with 
a previous report [26]. 

All together, our findings may support the trend that 
increased OPN immunostaining in EC may have good prog-
nostic outcomes. However, the conflicting results with the 
few reports may be due to different sample size, technical 
issues, and/or different cut-off point in immunohistochem-
istry interpretation. Therefore, for future consideration to 
stratify EC using OPN as prognostic molecular marker and 
therapeutic target, it has to be studied in the context of its 
multiple functions and different isoforms. Our study has 
a limitation of a relatively small number of patients and, 
therefore, should be expanded to confirm these findings.

 CONCLUSIONS
Our results showed that increased OPN immunostaining 

staining is considered a good predictor factor for survival 
outcome in EC and may have a role of future therapeutic 
management. The role of OPN as a molecular marker in 
EC is still unclear and needs to be established as it may be 
a possible target for future therapeutic applications in EC. 
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ABSTRACT
Objectives: The objective of this study is to understand knowledge, attitudes and practices of non-nutritional breast milk 
use among lactating women in respect of skin diseases and other frequent ailments. 

Material and methods: The study, in the form of a questionnaire, spread on social media, was targeted at breastfeeding 
women. The questionnaire consisted of questions regarding the knowledge of non-nutritional usage of human milk, its use 
in practice, subjective opinion on the observed results and inclination towards future use. Chi-square tests and c-Pearson 
coefficients were used for statistical calculations. 

Results: A total of 1187 responses were acted upon. In the study group, 879 women claimed to have knowledge of 
non-nutritional use of human milk in respect of skin and most common ailments, whilst 688 of them claimed to use at least 
one usage. The most frequently, breast milk was used for: care of cracked nipples, care of healthy skin, treatment of diaper 
dermatitis and treatment of neonatal acne. A correlation between duration of breastfeeding (p < 0.05) and gestational age 
(p < 0.05) and practical use of non-nutritional human milk was found.

Conclusions:  The study showed a great enthusiasm of mothers in respect of using breast milk for non-nutritional purposes, 
including the treatment of skin diseases and other common ailments. However, given the scant studies determining pos-
sible concerns surrounding these methods, there is a requirement for parental education with emphasis on the need for 
prompt medical examination and pertinent treatment.  

Key words: breast milk; milk therapy; skin; constipation
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INTRODUCTION
For centuries, usage of home remedies has been a com-

mon practice around the world, especially in medium-in-
tensity ailments [1]. Recently, one has been able to observe 
increasing popularity of alternative treatment among Polish 
society, primarily of those with use of easily accessible natu-
ral remedies. Moreover, self-treatment is often administered 
on the basis of information found in social media, without 
any medical consultation [2]. The rise of interest in those 
methods might result from a general belief in safety, effi-
cacy and lack of side effects associated with them. Patients’ 
practices include the non-nutritional use of human milk, 

which seems to be confirmed by mothers consulting in the 
authors’ Clinic of Neonatology.

First mentions of therapeutical usage of breast milk 
were found thousands of years ago, and opinions of its 
efficacy were passed along to consecutive generations. Au-
thentication of non-dietary use of human milk and scientific 
argumentation of its use as an alternative to generally ap-
proved medical remedies is still sought [1, 3]. Human milk 
is optimally adjusted to the needs of infants, both in nu-
tritional components and non-nutritional bioactive com-
pounds, which stimulate normal child development, fur-
ther immunological maturing and defence against various 
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diseases – both infectious and autoimmunological [4, 5].  
Studies concerning human milk’s mechanics in aiding child 
development and stimulating the immune system identi-
fied various compounds, including cytokines, stem cells, 
oligosaccharides, growth factors, anti-inflammatory and 
antibacterial proteins with potential for preparation of 
new clinical treatments [6]. Currently, in social media and 
the press, one can find information regarding potential 
methods of human milk use as a home remedy, both in 
prophylactic and therapeutic purposes, yet the majority 
of those methods and their potential advantages are not 
scientifically proven. 

Objectives
According to the authors’ experience, non-nutritional 

usage of human milk is willingly practiced by breastfeed-
ing mothers, although the scale of these practices has not 
been studied in Poland to date. Therefore, the objective of 
this study is to understand lactating women’s knowledge, 
attitudes and practices of non-nutritional breast milk use. 
The survey results on the use of mothers’ milk as a therapy for 
mucosal infections of various types in Poland has been previ-
ously reported in Part 1 [7]. The present work is a reference 
to practices of breast milk usage in prophylaxis and treat-
ment of skin ailments and other common health conditions.  

MATERIAL AND METHODS
The study was conducted in November/December 

2018 with use of an anonymous questionnaire dissemi-
nated in electronic form through social media. The survey 
targeted women with an ongoing lactation period — breast-
feeding or feeding with their own pumped milk (the use 
of a breast pump and a bottle was allowed), regardless 
of the duration of lactation. The questionnaire consisted 
of questions regarding the knowledge of non-nutritional 
use of human milk, its use in practice, subjective opinion 
on the observed results and inclination for future use. The 
list of non-nutritional uses of breast milk was compiled 
from information found on Internet forums, social media 
and parenting blogs — the responding mothers were well 
informed that little or no scientific data were currently avail-
able regarding the efficacy and dangers of implementation 
of those usages. The detailed description of study design 
and methodology was reported in Part 1 [7].

All answers were coded based on the order and date 
of receipt. The PQStat, version 1.6., and Microsoft Excel for 
Office 365 were employed to analyse the resulting data. The 
Chi-square test was used to investigate the statistical correla-
tion between the categorical variables, and the measure of 
the relationship between nominal variables was determined 
using c-Pearson coefficient. The statistical significance level 
was set at p < 0.05. 

Prior to the start of the study, formal permission was 
obtained from the local ethics committee, the Bioethical 
Committee at the Medical University in Wroclaw (Nr KB 
703/2018, 22 November 2018).

RESULTS
A total of 1218 women replied to the questionnaire, of 

which 31 were excluded from the study in view of the unful-
filled basic qualifying criterium — current lactation period. 
A total of 1187 responses were acted on. In the study group, 
890 (74.98%) women affirmed to having known about 
non-nutritional usage of breast milk, of those 879 (98.76%) 
claimed to have known of those methods in respect of skin 
maintenance, 47 of those answers included constipation 
treatment (Tab. 1). The most frequently known of usages: 
maintenance of damaged nipples (n = 832), healthy skin 
maintenance (n = 612), atopic dermatitis treatment (n = 387) 
and diaper dermatitis treatment (n = 360) (Fig. 1).

Seven hundred fifty-one of all surveyed mothers tried 
certain methods as a home remedy, of those 688 in skin 
ailments (Tab. 1). Three hundred forty-seven women used 
breast milk only in skin care and obstruction treatment, 
341 used breast milk in skin care, constipation treatment 
and in mucous membranes care. The remaining 63 mothers 

Table 1. Characteristics of women claiming to having known of 
(“Knowledge of”) and having tried (“Tried”) the non-nutritional use 
of human milk in skin care and constipation treatment

Demographic data Knowledge of  
(n = 879; 98.76%)

Tried (n = 688; 
77.3%)

Age in years (Mean ± SD)

30.17 ± 3.99 30.16 ± 4.05

Place of residence (n)

Countryside 160 (18.2%) 127 (18.46%)

City < 100,000 residents 217 (24.69%) 168 (24.42%)

City > 100,000 residents 502 (57.11%) 393 (57.12%)

Education (n)

Primary education 1 (0.11%) 0

Basic vocational education 9 (1.02%) 7 (1.02%)

General secondary education 126 (14.34%) 100 (14.53%)

Tertiary education 743 (84.53%) 581 (84.45%)

Parity (n)

1 555 (63.14%) 437 (63.52%)

2 269 (30.6%) 209 (30.38%)

3 52 (5.92%) 40 (5.81%)

≥ 4 3 (0.34%) 2 (0.29%)

Duration of lactation in months (Mean ± SD)

10.59 ± 8.38 10.91 ± 8.53

Gestational age in weeks (Mean ± SD)

39.16 ± 2.197 39.20 ± 2.1
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tried non-nutritional use of human milk in prophylaxis and 
treatment of mucous membranes ailments. Respondents 
were asked to evaluate the results and commented upon 

as follows: 559 positive opinions, 55 negative opinions, and 
80 opinions — difficult to assess.

Maintenance of damaged nipples (583), healthy skin 
care (279), diaper dermatitis (129) treatment of neonatal 
acne (106) were the most frequently used methods. A cor-
relation between duration of breastfeeding (Chi-square 
test = 9.97; p < 0.05; c-Pearson adjusted coefficient = 0.15) 
(Fig. 2) and gestational age (Chi-square test = 11.88; p < 0.05; 
c-Pearson adjusted coefficient = 0.163) (Fig. 3) and practical 
use of non-nutritional human milk in skin and most frequent 
ailments was found.

The main source of information about non-nutritional 
human milk usage was  constituted by websites and par-
enting blogs (65.53%), online discussion groups for parents 
(41.18%) and midwife or nurse (39.48%) (Fig. 4).

DISCUSSION
In our experience, no attempts to provide statistical data 

on the use of breast milk as a therapy by lactating moth-
ers in Poland had been made prior to our study. The only 
identified papers provide reviews of worldwide literature 
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Figure 1. Comparison of the number of mothers who knew of non-nutritional use of human milk in skin care and other frequent ailments 
(„Knowledge of”) and those who tried at least one of them („Tried”)

Figure 2. Duration of lactation and attempt of human milk use in 
prophylaxis and treatment of skin ailments (“Tried” vs “Did not try”). 
Numbers in graph bars represent a total number of mothers with 
corresponding percentage in each group

Figure 3. Weeks of gestation and attempt of human milk use in 
prophylaxis and treatment of skin ailments (“Tried” vs “Did not try”). 
Numbers in graph bars represent the total number of mothers with 
corresponding percentage in each group

Figure 4. Source of information concerning non-nutritional use of 
human milk among respondents (multiple choice question)
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with implications to further research in this field [3, 8]. In 
the following part of the paper, we report on survey results 
in respect of management of mainly skin conditions with 
reference to representative studies.

Attempts at using mother’s milk as a home medication 
are a common practice among the mothers surveyed. We 
noticed a great interest in information regarding possi-
ble non-nutritional uses of human milk. Owing to the use 
of  breast milk for damaged or inflamed skin by mothers, 
special attention should be given to the microbiological 
purity of human milk. It is important due to the fact of the 
physiologically immature epidermal barrier in neonates and 
infants. Studies have proved that colostrum and human milk 
provide the infant’s intestine with mutualistic, commensal 
and probiotic bacteria. This is an essential discovery, as 
human milk had been previously considered to be ster-
ile. In fact, a breast-fed infant, with a daily milk supply of 
about 800 ml, consumes from 1 × 105 to 1 × 107 bacteria [9]. 
The microbiome of human milk consists mainly of genera 
Staphylococcus and Streptococcus. Among less frequent 
genera, Bacteroides, Lactobacillus, Propionibacterium, Ser-
ratia, Pseudomonas, Corynebacterium and a smaller number 
of Enterococcus and Bifidobacterium can be found [10]. The 
transient flora mainly encompasses pathogens like:  HIV, 
HTLV-1, CMV, HBV, HCV, HSV, VZV, EBV, HHV-6, HHV-7, Toxo-
plasma gondii, Candida spp. and Staphylococcus aureus, My-
cobacterium tuberculosis, Escherichia coli, Streptococcus B,  
Listeria monocytogenes, Coxiella burnetti. Furthermore,  
incidents of milk-borne infections have been reported [11].

 To the authors’ knowledge, the impact of human milk 
microbiome on formation of infantile epidermal flora has 
not been assessed to date - especially as far as the topical 
use of breast milk is concerned. In addition to reports of 
milk-borne infections via the oral route, no specific informa-
tion on the risk of pathogens transmission in cases of milk 
applied to damaged skin is available.

The skin connects the organism with the outside envi-
ronment, which affects the development of the immune 
system. After birth, the infantile skin microbiota depends 
on the type of birth and undergoes dynamic changes. Ini-
tially, it is almost identical in different parts of the body. 
The maturation of microbiome and initial stabilization of its 
structure depend on body region and takes place from the 
3rd month of life. The evolution of the dermal bacterial flora 
can be affected not only by neonatal skin characteristics and 
structure, but is prone to factors such as: immune system 
function, antibiotic therapy and environmental exposure, 
such as a stay in neonatal intensive care unit. The develop-
ment and maturation of skin microbiome in the neonatal 
period, especially in premature babies, is crucial to prevent 
colonization with pathogens and its subsequent progres-
sion to generalized infection [12].

Referring to the high level of interest in the non-nutri-
tional properties of breastmilk, several attempts have been 
made to verify its potential applications. 

The commonly known and recommended method of 
caring for cracked nipples is moisturizing them with women’s 
own milk — which was reflected in the answers of the surveyed 
mothers. Conclusions derived from studies on this topic remain 
inconsistent. Regarding the rate of nipple healing and pain 
relief, in one piece of research, the use of breast milk together 
with lactation pads resulted in a better effect than using lanolin 
[13]. Whereas in another, care with hydrogenous lanolin was 
more effective than female milk application [14]. It was also 
found, that lanolin and breast milk are similarly effective in the 
prevention of pain, but they do not prevent the nipples from 
cracking [15]. Comparison of the effects of using human milk, 
hydration packs, tea wraps and drying did not confirm the 
usefulness of any mentioned intervention, especially in ex-
pectation of pain relief [16]. The next study proved that inter-
ventions with breast milk or hydration packs alter the pain to 
a lesser extent than drying the nipples, both in prophylaxis and 
alleviation [17]. Apart from a slight discrepancy with regard to 
the mentioned studies, moisturizing nipples with breast milk 
seems to be a quite safe method of nipple care and  pain relief.

Among dermatological inflammatory ailments affecting 
newborns, diaper dermatitis is one of the most common. So 
far, the scientific research has suggested that human milk 
is a good and safe therapeutic agent. When locally applied 
to the irritated area, it alleviated inflammation and limited 
progression of skin lesions [18]. It was also shown, that 
therapeutic efficacy of breast milk was comparable to 1% 
hydrocortisone ointment with significant improvement in 
skin condition [19]. However, this study was conducted on 
a small group of patients. In another piece of research, tradi-
tional medicinal products showed a better effect in cases of 
medium and severe lesions. Better therapeutic effects were 
achieved with use of protective ointments [20]. Altogether, 
the promising results seem to support the use of breast milk 
as an adjunctive remedy for diaper dermatitis.

The efficacy of using human milk, comparable to the ef-
fectiveness of 1% hydrocortisone ointment, was also found 
in case of skin changes in the course of atopic dermatitis 
among infants [21, 22]. Although there was no difference in 
the speed of skin condition improvement, patients treated 
with traditional methods received a significantly lower se-
verity scale score after intervention [21] or the score was 
comparable [22]. Another study, conducted only on nine 
patients, did not confirm the beneficial effect of breast 
milk on atopic eczema lesions. In milk samples used in the 
study, researchers identified the following bacteria: Staphy-
lococcus aureus, coagulase-negative Staphylococcus and 
Alpha-Hemolytic Streptococcus. Staphylococcus aureus 
colonies were also detected after milk application on skin 
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with atopic lesions in one child, with their absence within 
healthy skin areas. However, no signs of infection were 
found. There were no cases of milk-borne infections [23].  
Treatment with fresh human milk seemed easy for mothers 
— due to its availability and low cost, as compared to phar-
maceutical agents [21–23]. The observation was confirmed 
by the results of our survey.

There are no studies on the possibility of using breast-
milk for the treatment of seborrheic dermatitis (including 
cradle cap) and neonatal acne.

Undoubtedly, mother’s milk has a positive impact on 
building the child’s immunity. As mentioned above, numer-
ous bioactive compounds are transferred via the oral route. 
There are, among others, specific antibodies which stimulate 
the immature immune system, protect against infections or 
shorten their duration time [5, 6] — which similarly concerns 
chickenpox. A case of mild and short course of VZV infection 
in a 41-year-old father and his 9-year-old son after use of fro-
zen breast milk for skin eruptions was reported  [24]. Based 
on the observation, it was hypothesized that breast milk 
might have shortened the duration of chickenpox . However, 
it requires verification on the basis of a larger research group. 
Moreover, it is necessary to assess the risk of superinfection 
of skin eruptions in relation to using fresh milk.

There is also lack of scientific reports on the usefulness 
of breast milk in treatment of other viral skin diseases, such 
as viral papillomas. Despite the proven immunomodulatory 
and anti-inflammatory properties of human milk [25], there 
are no studies on the effects of its use in pruritus, insect bites, 
post-vaccination reactions and care of intact, healthy skin.

As far as the care of the umbilical stump is concerned, it is 
an important issue in neonatal nursing. Negligence and mis-
takes in this respect result in impaired healing and develop-
ment of bacterial infections, which affect 0.2–0.9% newborns 
negatively [26]. In order to reduce the infection rate, the World 
Health Organization recommends washing the umbilical cord 
stump with clean water and soap, and thorough drying after-
wards [27]. The same guidelines were published by the Polish 
National Supervision in the Field of Neonatology in 2010. They 
recognize the “dry care” as a standard procedure [26]. Due to 
the high infant mortality rate resulting from bacterial infec-
tions in developing countries, including around 1 million 
cases of lethal omphalitis annually, the topic of umbilical 
cord care with use of breast milk as an easily available agent 
is undertaken [28]. In each of 10 publications found, umbili-
cal stump separation time was reduced, and no side effects 
were noticed. Moreover the effectiveness of the method was 
greater than in the case of alcohol [29], distilled water [28] 
and dry care [29–33]. Furthermore, there was an observed: re-
duction of bacterial colonization of the umbilical stump [31],  
reduction of bleeding after separation [30, 31], similar fre-
quency of infection as with other factors [30] and lower inci-

dence of infection than in case of dry care [33]. Among the 
surveyed women, 12 used breast milk to care for the umbilical 
cord - no complications were reported. Altogether, the results 
of research studies suggest the breast milk might be used as 
beneficial means of preventing omphalitis.

On the basis of previous studies, it was observed that 
hard stools and constipation more often occurred in infants 
fed with milk formula than breast-fed [34]. This difference 
was partially attributed to human milk oligosaccharides 
(HMO) — this effect is  explained by several mechanisms:  
1) increase in microbial mass due to oligosaccharides fermen-
tation may increase the content of water in stools and result 
in softer consistency; 2) selective fermentation and growth 
of Lactobacillus and Bifidobacterium spp. and production of 
short-chain fatty acids may increase the water content in fae-
cal mass, but also stimulate gastrointestinal motor complex 
activity; 3) probably HMOs bind water, thus increase its con-
tent in faeces [34]. Scientific research has shown that long 
exclusive breastfeeding is a protective factor against gas-
trointestinal dysfunction, including constipation in children 
at high risk of developing autism spectrum disorder [35].  
However, no attempts have been made to verify the suit-
ability of orally administered breast milk in the immediate 
treatment of abnormal rhythm of bowel movements, espe-
cially in different age groups.

This work is a part of the first research in Poland, to the 
authors’ knowledge, on the use of breast milk for non-nu-
tritional purposes by breastfeeding mothers. This paper 
includes preliminary statistical data on the popularity of 
using their own milk by mothers during lactation. It pro-
vides an overview of patients’ knowledge and experience 
in the application of human milk as a home remedy for 
skin conditions or other ailments, such as constipation. The 
survey involved women living in various regions of Poland, 
of different ages, parity rate and education level. However, 
the results cannot be generalised on the Polish population, 
as the study group encompassed breastfeeding internauts.

CONCLUSIONS
1.	 Polish mothers show great interest in non-nutritional 

applications of human milk. Websites (including parent-
ing blogs), social networks and forums for parents are 
the main source of their knowledge. The information is 
mainly based on anecdotal evidence.

2.	 Increasing knowledge of human milk composition and 
recognizing the multitude of its immunologically active 
compounds creates the prospect of using breast milk as 
a cheap and relatively easily available therapeutic agent.

3.	 So far, the results of research concerning the usefulness 
of human milk in prevention and treatment of selected 
skin conditions, especially diaper dermatitis or umbilical 
cord stump care, prompt the updating of the current 
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medical standards, and legitimate breast milk as a sup-
portive remedy.

4.	 Further research is needed in the field of the usefulness 
of human milk in treatment of gastrointestinal motility 
disorders, inflammatory reactions, atopic and sebor-
rheic dermatitis.

5.	 It is essential to verify the risk of causing human milk micro-
biome induced infection in case of usage on damaged skin.
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ABSTRACT:
Objectives: To evaluate whether coffee consumption accelerates the recovery of bowel function after cesarean section or not. 

Material and methods: This study was designed as randomized controlled study. Patients were randomly assigned to one 
of two groups: Ultimately, Group 1 (n = 51) was the study group and drank three cups of coffee after cesarean, whereas 
group 2 (n = 52) was not given any treatment. The primary outcome measure was the time to first defecation after surgery, 
the secondary outcomes were time to first bowel movement, passage of flatus, time to toleration of a solid diet, additional 
antiemetic and analgesic requirement. 

Results: There were no significant differences in demographic variables between the groups. The mean time to passage 
of first flatus was significantly shorter in the study group than the control group (8.6 ± 3.3 h vs 11.3 ± 7.5 h, respectively; 
p = 0.022). First defecation was 20.7 ± 11.5 h for the study group and at 29.1 ± 14.3 h for the control group (p = 0.001). In 
addition, there was a significant difference in mean time to toleration of solid food between the study and control groups 
(8.78 ± 2.33 h vs 12.88 ± 4.2.60 h, respectively; p < 0.001). 

Conclusions: Coffee can be used in patients to enhance the recovery of gastrointestinal function after elective cesar-
ean section.

Key words: caffeine; coffee; ileus; cesarean section
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INTRODUCTION
Cesarean section has become the most common type 

of obstetric surgery worldwide. As the postcesarean period 
coincides with breastfeeding and caring for the infant, ap-
propriate postoperation follow-up is necessary to help not 
only the patient but also the baby. Postoperative ileus (POI) 
is a common complaint after cesarean section because ga-
stric emptying is delayed in pregnancy, especially during la-
bor. POI is a transient cessation of bowel function and a ma-
jor contributing factor to postoperative discomfort [1]. Clini-
cally, POI is characterized by abdominal distension, a lack of 
bowel sounds, nausea, vomiting, stomach cramps, and lack 
of flatus [2]. POI leads to prolonged hospital stays, and redu-
ces patient satisfaction after surgery, especially after cesa-
rean section, due to the delay in mother–baby bonding [3, 4].  

Rapid recovery following cesarean section is important for 
both the baby and mother. Furthermore, POI is associated 
with costs of between $5000 and $10000 in the USA,  for 
an annual total of $1 billion because of prolonged hospital 
stays and high treatment costs. Therefore, it is important to 
find a safe method to reduce POI. Many clinical methods 
have been attempted to reduce POI, including early feeding, 
fluid restriction, gum chewing, preoperative carbohydrate 
loading, and epidural analgesia [5–12]. However, none of 
these have been completely successful in the prevention 
of POI.

Coffee is a popular beverage worldwide and improves ge-
neral prosperity. In addition, it has positive effects on the cen-
tral nervous, cardiovascular, and reproductive systems [13].  
Coffee is known to trigger the gastrointestinal motor activity 
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in participants with no concomitant diseases [14, 15]. There 
is constrained logical proof in regards to its consequen-
ces for gastrointestinal capacity. Two reports proposed that 
coffee consumption after both open and laparoscopic co-
lectomy is sheltered and is related with diminished duration 
to the initiation of bowel activity [16, 17]. It is also known 
that coffee accelerates bowel function after malignant gy-
necological surgery [18]. However, a methodical survey of 
PubMed, OvidSP, Google Scholar, and Scopus recognized 
just a single past examination of its impacts on gastroin-
testinal behaviour in patients after cesarean section [19]. 
Unfortunately, this study was not within Enhanced Recovery 
After Surgery (ERAS) Guidelines according to which early 
feeding is essential for patients undergoing surgery [20]. 

Objectives
Consequently, we carried out a randomized controlled 

trial to evaluate even if coffee consumption stimulates the 
recovery of bowel function after cesarean section in in con-
currence with ERAS guidelines.

MATERIAL AND METHODS
This randomized controlled study was carried out at 

Mugla Sitki Kocman University Training and Research Ho-
spital, Department of Obstetrics and Gynecology, from 30th 
October 2018 to 1st March 2019. After obtaining institutional 
research and ethics approval, 110 pregnant women with 
elective cesarean section were included in the study (Re-
ference number: 2017,13/4). The study was designed in ac-
cordance with the tenets of the Declaration of Helsinki and 
was registered with anzctr.org.au (ACTRN12618001772235). 

The inclusion criteria were women aged between 
18 and 35 years, with no allergy to coffee, and undergoing 
spinal anesthesia. The exclusion criteria were emergen-
cy cesarean, cesarean with general anesthesia, history of 
previous pelvic or abdominal surgery (excluding previous 
cesarean section), chronic constipation, any known thyroid 
disease, irritable bowel syndrome, and any known hyper-
sensitivity or allergy to caffeine. The patients were also exc-
luded if their surgery lasted more than 60 minutes. The 
objectives of the trial were described to the patients, and 
written informed consent was received from all participants 
before enrollment. Blinding could not be performed due to 
the timing of utilization of the assigned intervention except 
for observers and outcome assessors. 

Patients were hospitalized on the day of surgery. Patients 
were randomly assigned in a  1:1 ratio either group A or 
group B when they were admitted to our clinic. Permuted-
-block randomization, with concealed varying block sizes of 
two, four, or six, was performed centrally via an online mo-
dule using a computer-generated randomization sequence. 
Group A served as the study group and drank three cups 

of coffee daily beginning from 2 hours after surgery, whe-
reas group B was not given any treatment. As the standard 
clinical protocol, patients were not allowed to receive solid 
or liquid food 8 hours before surgery. An oral or mechanical 
bowel preparation was not used prior to surgery. 

All patients underwent the same anesthetic protocol. 
Each patient received intravenous (IV) volume preloading 
with 15 mL/kg of 0.9% saline within 25 min before ente-
ring the operating room. After the patients arrived at the 
operating room, standard monitoring  procedures consi-
stent with American Society of Anesthesiologists guidelines 
were applied. A subarachnoid block was performed with 
the patients in the sitting position at the L3–4 interspaces 
using 2 mL (10 mg) of hyperbaric bupivacaine plus 10 μg of 
fentanyl with a 25-gauge Quincke spinal needle (Egemen 
International, Izmir, Turkey). The patients were repositioned 
in the supine position with a left lateral tilt and supplemental 
oxygen was delivered at a rate of 4 L/min via a face mask. In 
addition intraoperative antiemetic agents (0.05 mg/kg on-
dansetron and 0.1 mg/kg dexamethasone) were used pro-
phylactically. All cesarean sections were performed by the 
same surgical team using the Pfannenstiel incision on the 
abdomen and transverse lower uterine incision. The dura-
tion of surgery was defined as the time from the onset of 
surgery to skin closure.

The patients in the study group drank 100 mL of caf-
feinated coffee without sugar or milk provided by a nurse 
or doctor at 2, 6, and 18 hours after surgery (Nescafe®, 2 g, 
100 mg of caffeine). All women drank coffee completely. 
Patients were allowed to drink any measure of water without 
coffee, black tea, or other type of caffeinated drink. Accord-
ing to our post-cesarean care protocol, the patients received 
Ringer’s lactate associated with 30 IU of oxytocin and and 
analgesic agent (75 mg of intramuscular diclofenac sodium, 
2 x in 1 day if not contraindicated). The need for extra an-
algesic and other medications, including antiemetics, was 
recorded. No oral or rectal intestinal stimulants were used 
after cesarean section.

Early breastfeeding and ambulation were encouraged 
in both groups. All patients were mobilized after perform-
ing a sitting position for 5 minutes in bed, beginning 
from 6 hours after surgery, for approximately 10–15 min-
utes. Hemoglobin levels were checked 6 and 24 hours after 
surgery by a complete blood count, and the results were 
recorded. The weight and sex of the newborn infants were 
also recorded after birth.

The outlined primary outcome measure was the time 
to first defecation after surgery (measured from the end of 
surgery). The secondary outcomes were time to first bo-
wel  movement (measured from the end of surgery), first 
passage of flatus, time to toleration of a solid diet (measured 
from the end of surgery), additional antiemetic [metoclo-
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pramide, 10 mg (Primperan®; Sanovi Aventis, Paris, France)] 
need, and additional analgesic requirement. Time to first 
bowel movement was defined as when the patient noticed 
the first bowel sound or movement.

To correctly observe the return of bowel function, par-
ticipants were advised to warn nurses or researchers imme-
diately after the first passage of flatus or a bowel movement 
and defecation. We examined bowel movements by auscul-
tation eight times per day starting 24 hours postoperatively 
until the first bowel sounds were noted. The postoperative 
nutrition was regulated; a liquid diet was commenced two 
hours after cesarean section and advanced to a regular diet 
within the four hours. Postoperative ileus was described as 
a narrow mindedness to oral nourishment without clinical or 
radiological indications of obstruction, that either a) requires 
nasogastric tube insertion; or b) was related with two of the 
accompanying: nausea/vomiting, stomach distension, and 
the nonattendance of flatus hours on or after postoperative 
day two [21].

The symptoms and signs of ileus were evaluated six 
times daily by an investigator who was blinded to the study 
allocation. Discharge criteria from the hospital included to-
lerance of a regular diet, absence of fever or signs of surgical 
site infection, ambulating at baseline; and passage of flatus 
or stool. Consistent with our ministry of health protocol, 
the patients were not discharged from the hospital before 
48 hours after cesarean section.

All trials reported to date that had explored coffee intake 
had included only patients who  had undergone colonic 
surgery or had a gynecologic malignancy. Therefore, we 
ran a pilot trial  with 20 patients in each group (A-coffee 
and B-control) before the full study. The mean time to first 
defecation was 23.6 ± 13.7 h in group A and 31.7 ± 6.5 h in 
group B. Based on these data, we calculated that, to attain 
a study power of 90% with an α level of 0.05, 50 patients 
were required in each group. Assuming a 10% dropout rate, 
110 patients were required. These patients were included 
the study.

Statistical analyses were performed using Med Calc (ver-
sion 16.4; Med Calc Software, Ostend, Belgium). Normality 
of the variables was examined using the Kolmogorov-Smir-
nov  test. The chi-square and Fisher’s tests were used to 
compare categorical variables, Student’s t-test was used to 
compare normally distributed continuous variables, and the 
Mann-Whitney U test was used to compare variables that 
were not normally distributed. We used an intention-totre-
at protocol. In all analyses, p < 0.05 was taken to indicate 
statistical significance.

RESULTS
A total of 110 patients were enrolled in the study. Be-

fore randomization, two patients were excluded because 

they no longer fulfilled the inclusion criteria and refused to 
participate. Overall, 53 patients were assigned randomly 
to the study group and 55 were assigned to the control 
group. Ultimately, the conditions of 52 patients in the control 
group and 51 in the study group were analyzed. The reasons 
for exclusion after randomization are shown in Figure 1.  
Demographic information of the patients is presented in 
Table 1. There were no significant differences in demo-
graphic variables between the two groups. The indications 
for cesarean section in both the coffee and control groups 
are shown in Table 2. The most frequent cesarean indica-
tion was “previous cesarean” for both the study and control 
groups. The mean operation duration in the study group 
was 43.43 ± 7.51 min. while that in the control group was 
44.25 ± 7.97 min. (p = 0.636).

Similar to the mean operation duration, there was no 
significant difference in size of incision between the study 
and control groups (900.98 ± 0.73 mm vs 100.0 ± 0.79 mm, 
respectively; p = 0.897).

Table 3 shows the data for return of bowel function 
between the two groups. There was no significant differ-
ence in time to first bowel sound between the study and 
control groups (5.7 ± 3.5 h vs 6.4 ± 2.6 h, respectively; 
p = 0.316), but the time to passage of first flatus was sig-
nificantly shorter in the study group than in the control 
group (8.6 ± 3.3 h vs 11.3 ± 7.5 h, respectively; p = 0.022). 
First defecation was recorded at 20.7 ± 11.5 h for the study 
group and at 29.1 ± 14.3 h for the control group (p = 0.001). 
In addition, there was a significant difference in mean time 
to toleration of solid food between the study and con-
trol groups (8.78 ± 2.33 h vs 12.88 ± 2.60 h, respectively; 
p < 0.001). 

A total of 13 patients (25.5%) in the study group and 
23 (44.2%) in the control group required additional anal-
gesics (p = 0.046). And also 5 patients (9.8%) in the study 
group and 13 patients (25%) in the control group required 
additional antiemetic (p = 0.042). There was a significant 
difference in antiemetic and analgesic requirement be-
tween the groups (Tab. 3). There were no symptoms of ileus 
in any of the patients, and all patients were discharged 48 h 
postoperatively with no complications.

DISCUSSION
This randomized controlled study indicates that drinking 

coffee early in the postoperative period after cesarean sec-
tion reduced the mean times to first flatus, defecation, and 
toleration of solid food. The mean time to the first bowel 
sound was shorter in the study group than in the control 
group, but the difference was not significant. To our know-
ledge, this is the first study to evaluate the effects of early 
coffee consumption on the recovery of bowel function after 
cesarean section.
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The pathogenesis of ileus has not been completely elu-
cidated, and it seems to be multifactorial in nature. Ileus 
may be due to an inflammatory process related to surgi-
cal manipulation of the intestine during surgery that leads 
to significant leukocyte infiltration of  the muscular layer 

Figure 1. Flow diagram of trial recruitment and follow-up

Assesed for eligibility
n = 110

Enrollment
Randomization
108 participants

Not meeting inclusion criteria, n = 1
Refused to participate, n = 1

Exluded after surgery, n = 3
General anesthesia requirment, n = 2
New oncet allegy to cafeine, n = 1

Control group
n = 55

Study group
n = 53

Excluded after surgery, n = 2
General anethesia requirment, n = 2

Follow up

Allocation

Avaible for analysis
n = 51

Avaible for analysis
n = 52

Analysis

Table 1. Baseline characteristics of the patients 

Study group 
(n = 51)

Control group 
(n = 52) P-value

Age [years]* 28.70 ± 5.42 29.25 ± 5.74 0.622

Gravida* 2.5 ± 1.0 2.2 ± 1.0 0.283

Parity* 1.33 ± 1.01 1.23 ± 1.23 0.607

Number of prior 
ceserean section**
1
2
3
4

38 (80.8)
7 (14.8)
1 (2.2)
1 (2.2)

39 (90.7)
3 (6.9)
1 (2.4)
–

Smoking** 1 (1.9) 2 (3.8) 1.0

Alcohol** 0 0 NA

Hypertension** 3 (5.8) 1 (0) 0.298

Gestational diabetes 
mellitus** 2 (3.9) 1 (0) 0.546

*Values are given as the mean ± standard deviation 
**Values are given as the number (percentage)

Table 2. Surgical characteristics of the patients

Study group  
(n = 51)

Control group 
(n = 52) P-value

Indication for cesarean section

Previous 
ceserean section** 47 (92.1) 43 (82.6)

Fetal 
macrosomia** 2 (3.9) 2 (3.8)

Cephalopelvic 
disproportion ** 1 (2) 3 (5.8)

Breech 
presentation** 0 (0) 4 (7.8) 0.206

Twin pregnancy** 1 (2) 0 (0)

Operation duration 
[minutes]* 43.43 ± 7.51 44.25 ± 7.97 0.636

Incision size 
[millimeter] 900.98 ± 0.73  100.0 ± 0.79 0.897

Birth weight of 
fetuses [gram]* 3628.43 ± 485.00 3489 ± 492.15 0.152

Sex of fetus**
Male
Female

24 (47)
27 (53)

28 (53.8)
24 (46.2)

0.491

Decrease 
hemoglobin level 
[gram/deciliter]*

1.49 ± 0.41 1.45 ± 1.37 0.622

*Values are given as the mean ± standard deviation 
**Values are given as the number (percentage)
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of the intestine and intensive induction of inducible nitric 
oxide synthase [22].

There are reports in the literature with conflicting re-
sults regarding the effects of coffee on bowel function after 
gastrointestinal surgery. The first randomized controlled 
trial noted improved gastrointestinal function in patients 
drinking coffee without worsening of postoperative morbi-
dity. This study was performed in 2012 by Müller et al. and 
included patients with malign and benign disease under-
going open or laparoscopic colectomy [16]. Müller reported 
shorter first bowel movement times in the coffee group, 
however the times to first flatus and tolerance of solid food 
were similar between groups. In contrast, Dulskas et al. re-
ported diminished times to the first bowel movement and 
tolerance of solid food with decaffeinated coffee compared 
to caffeinated coffee and suggested that caffeine is not the 
main ingredient affecting bowel function [17]. Gungorduk 
et al. reported significant differences in the mean times to 
first flatus, first defecation, and toleration of solid food in 
the coffee drinking group among 114 patients undergoing 
surgery for gynecological malignancies [18]. In these three 
studies of patients following gastrointestinal or oncological 
surgery, coffee was given on the morning after surgery. The-
re has been only one randomized controlled trial about the 
effects of coffee consumption on bowel function after cesa-
rean section; in their study, Rabiepoor et al. started coffee 
consumption at 8 hours postoperatively, which is different 
from the present study [19]. They reported mean times to 
first flatus of 17.28 hours in the coffee group and 22.54 hours 
in the control group. This study has some limitations. Early 
postoperative feeding was not used in that study and oral 

feeding was started 24 hours after the operation. However, 
early feeding is recommended even in gynecological sur-
geries for malignant disease to decrease the hospitalization 
time and prevent POI risk [23]. Although cesarean section is 
a minor operation compared to gynecological malignancy 
operations, early mobilization and feeding may result  in 
early recovery and have positive effects on breastfeeding. 
In addition, early time to toleration of solid food is impor-
tant after cesarean section to facilitate breastfeeding. Also, 
in the study  by Rabiepoor et al., data regarding time to 
toleration of solid food as well as additional analgesic and 
antiemetic requirements were not mentioned [19]. There 
was also no information regarding  patient mobilization. 
Prolonged bedrest may enhance the risk of postoperative 
complications and prolong recovery [24, 25]. 

The main result of the present study is that the time for 
return of bowel function was shorter in the coffee drinking 
group. In previous studies, both groups of patients under-
went major surgery and coffee consumption started later. 
In the present study, we started coffee consumption in the 
early postoperative period and provided early mobilization, 
so the mean times to first flatus, first defecation, and bowel 
movements were shorter than in previous reports. A number 
of factors, including blood loss, blood transfusion, advanced 
age, and increased incision size, were shown to be related 
to POI [26–29]. In the present study, all of these factors were 
similar between the two groups. 

Our study has several strengths. First, it was a prospec-
tive randomized trial and the patient characteristics were 
similar between the two groups. Moreover, the study was 
performed  at a single institution with the same surgical 
team and the same anesthetic protocol, which likely incre-
ased the validity of our results. Unfortunately, this study 
also has several limitations. First, blinding of the subjects 
postoperatively was not possible due to the nature of the 
study protocol.  Secondly, we did not have placebo and 
decaffeinated control groups.

CONCLUSIONS
In conclusion, our results suggest that early coffee con-

sumption following cesarean section contributes to the 
stimulation of bowel motility. Coffee is a safe, inexpensive, 
and welltolerated beverage, and it can be used in patients 
to enhance the recovery of gastrointestinal function after 
elective cesarean section.

Ethical approval
All procedures performed in studies involving hu-

man participants were in accordance with the ethical stand-
ards of the institutional and national research committee 
and with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards.

Table 3. Study outcomes

Study group 
(n = 51)

Control group 
(n = 52) p-value

Mean time to first 
bowel movement 
[hour]

5.7 ± 3.4* 6.4 ± 2.7* 0.316

Mean time to first 
flatus [hour] 8.6 ± 3.3* 11.3 ± 7.5* 0.022

Mean time to first 
defecation [hour] 20.7 ± 11.5* 29.1 ± 14.3* 0.001

Mean time to 
toleration of solid 
food [hour]

8.78 ± 2.33 * 12.88 ± 2.60* < 0.001

Postoperative ileus** - - NS

Additional analgesic 
requirement** 13 (25.5) 23 (44.2) 0.046

Additional 
antiemetic 
requirement**

 5 (9.8) 13 (25) 0.042

*Values are given as the mean ± standard deviation 
**Values are given as the number (percentage)
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Informed consent
Informed consent was obtained from all individual par-

ticipants included in the study.
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ABSTRACT
Objectives: Anesthesia for cesarean delivery in parturients diagnosed with pernicious placenta previa remains controversial. 
This study aimed to review pernicious placenta previa cases to evaluate anesthetic management strategies.

Material and methods: This retrospective analysis included patients who underwent cesarean delivery (CD) for perni-
cious placenta previa at the Affiliated Hospital of Zunyi Medical University between December 1, 2012 and November 31, 
2017. Patient demographic data, obstetric characteristics, anesthetic management, and maternal outcomes were extracted 
from the hospital’s computerized database.

Results: In all, 61 consecutive cases of pernicious placenta previa were identified among 9512 cesarean deliveries. Gen-
eral anesthesia was performed on 27 of the 61 patients (44.3%). Among GA group, 16 (59.3%) had placenta accreta, 8 of 
whom required cesarean hysterectomy. Also, 13 of the 27 (48.1%) GA patients required transfer to the intensive care unit. 
The other 34 patients (55.7%) were given regional anesthesia, 9 of whom were converted to general anesthesia due to 
excessive bleeding and prolonged operation times. Statistical results indicated that regional anesthesia was associated 
with a significantly shorter operation time, less perioperative blood loss, fewer intraoperative red blood cell transfusions, 
and a lower incidence of complications.

Conclusions: Anesthetic management is important for parturients with pernicious placenta previa. Although regional 
anesthesia was our preferred method for these patients, general anesthesia is safe for patients with pernicious placenta 
previa who experience massive blood loss and prolonged operation times.

Key words: anesthesia; anesthetic techniques; obstetric; pernicious placenta previa; regional/general anesthesia
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INTRODUCTION
Placenta accreta is ‘more common’ in patients with pla-

centa previa and a history of prior cesarean delivery (CD). 
Concomitant pernicious placenta previa (PPP) can lead 
to unmanageable, massive hemorrhaging [1, 2]. PPP was 
first described by Chattopadhyay et al. in 1993 [3]. It refers 
to the placenta previa is anterior and implanted over the 
prior scar, irrespective of whether there is accreta, which is 
a post-delivery diagnosis [4, 5].

For the past decade in China, the incidence of PPP 
has gradually risen because of the increased rate of CD 
and implementation of a more liberal two-child policy. 

It is a risk factor for abnormally invasive placentation, 
thereby increasing the number of hysterectomies per-
formed. The reported blood loss during CD for patients 

with PPP is 3000–5000 mL and the rate of hysterectomy 
rate 55–75% [6, 7].

The number of patients with PPP admitted to our hos-
pital is increasing every year. It is a necessary but difficult 
challenge for anesthesiologists to achieve good anesthesia 
management. The choice of anesthesia for such patients is 
a controversial, and the whether general anesthesia (GA) 
or regional anesthesia (RA) is unknown. Many anesthetists 
prefer GA to RA as they wish to avoid the risk of excessive 
bleeding and shock that may ensue with RA [8]. Thus, there 
has been extensive administration of GA for cesarean de-
livery whenever placenta previa was the indication for CD. 
The association of placenta previa with antepartum hemor-
rhage and the possibility of cesarean hysterectomy in these 
patients often prompts the choice of GA for CD, although 
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there is evidence that views may be changing. There has been 
an increase in the use of RA for placenta previa because of 
the assertion that the regional technique remains the safer 
option [9, 10]. There is little evidence, however, regarding the 
choice of anesthetic technique for CD in pregnancies compli-
cated by PPP, especially in the presence of placenta accreta.

Because PPP is a serious, life-threatening condition re-
sulting in significant maternal and perinatal morbidity and 
mortality, it is clinically relevance to evaluate mode of an-
esthesia utilized and whether mode of anesthesia impacts 
maternal outcome. We therefore performed a retrospec-
tive analysis to assess obstetric anesthesia management, 
including the choice of anesthesia and maternal outcomes, 
among parturients with PPP during a 5-year period at our 
university hospital.

MATERIAL AND METHODS
This study was approved by the institutional ethics com-

mittee of the Affiliated Hospital of Zunyi Medical University. 
Informed consent was waived owing to the retrospective 
nature of the study design. We performed a retrospective 
analysis of 61 parturients who underwent CD between De-
cember 1, 2012 and November 1, 2017 at our hospital for 
PPP. Inclusion criteria included (1) placenta previa, (2) at 
least 1 prior CD, (3) ultrasonographic evidence of placental 
attachment to the uterine scar. Patients for whom there were 
insufficient data were excluded. 

The following information, extracted from the hospital’s 
computerized database, was recorded for each patient: 
age, gestational age, gravidity, parity, number of prior CDs, 
antepartum hemorrhage, emergency vs. elective surgery, 
mode of anesthesia, concurrence of placenta accreta by (vis-
ual or pathological confirmation), prophylactic placement of 
internal iliac artery balloon catheters, intraoperative blood 
salvage, estimated blood loss during surgery, amount of 
red blood cells transfused, preoperative and postoperative 
hemoglobin levels, Apgar score, hysterectomy, duration of 
surgery, admission to the intensive care unit, intraoperative 
and postoperative complications, length of hospital stay. 

Statistical analyses were performed using Statistical Pack-
age for Social Sciences (SPSS™), Windows version 23.0 (IBM 
Corp., Armonk, NY, USA). Because of the lack of agreement 
with normal distributions, the demographic data and ob-
stetric characteristics are presented as medians (range) or 
numbers (%). The quantitative data were analyzed by the 
Mann-Whitney U test. Qualitative data were compared be-
tween groups using the χ2 test. For statistical tests, a value 
of p < 0.05 was considered to indicate statistical significance.

RESULTS
Among 9512 CDs recorded during the 5-year analysis, 

61 consecutive patients with PPP met the inclusion criteria 

and underwent CD. The incidence of PPP among all CDs 
was 6.4‰. Table 1 shows demographics of the popula-
tion studied. The most common reason for admission was 
antepartum hemorrhage (n = 39). Altogether, 47 (77.05%) 
patients were admitted under emergency conditions. 

In total, general anesthesia (GA) was utilized in 27 cases 
(44.26%) and regional anesthesia (RA) performed in 34 cases 
(55.74%). Of 34 cases under RA, 9 (14.75%) were converted 
to GA due to excessive bleeding, prolonged operative times, 
or both. Four patients required placement of internal iliac 
artery balloon catheters, and nine underwent intraopera-
tive blood salvage. 

Perioperative anesthesia management is outlined in Ta-
ble 2. There were no differences between the two anesthesia 
groups regarding patient age; numbers of pregnancies, CD, 
or emergency cases; and baseline hemoglobin concen-
trations. GA was performed in 27 (44.3%) patients. More 
than half of these patients (16/27, 56.3%) had placenta 
accreta, and 8 of the 16 underwent cesarean hysterectomy. 
Among the 27 GA patients, 13 (48.1%) were transferred 
to the intensive care unit. RA was associated with higher 
1-min Apgar scores and higher postoperative hemoglobin 
levels. Estimated blood loss was less and transfusion was re-
quired less frequently in the RA group than in the GA group.

Intraoperative and postoperative complications are 
summarized in Table 3. All of the women survived with no 
serious long-term sequelae. Two in the GA group sustained 

Table 1. Principal clinical characteristics of the studies population 
(n = 61)

Characteristic Outcome

Age [years], median (range) 31 (22–40)

Gestational age [weeks] , median (range) 35 (28–40)

Gravidity, n (%)

1 0 (0)

2 8 (13.1)

3 19 (31.2)

4 21 (34.4)

4 13 (21.3)

Parity, n (%)

1 48 (78.7)

2 11 (18.0)

3 2 (3.28)

Number of prior CDs, n (%)

1 52 (85.2)

2 9 (14.8)

Antepartum hemorrhage, n (%) 39 (63.9)

Elective CD, n (%) 14 (23.0)

Emergency CD, n (%) 47 (77.0)
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ureteral injuries, which were repaired without difficulty. One 
of these two women had a postoperative wound infection, 
and the other had a urinary tract infection. Among the 27 GA 
patients, 14 (51.9%) had a fever postoperatively. 

DISCUSSION
Pernicious placenta previa (PPP) is associated with an in-

creased risk of antepartum bleeding, postpartum hemor-
rhage, hysterectomy, and need for blood transfusion. Most 
studies report that the risk of placenta previa increases 
proportionately with the number of prior CDs [11–14]. The 
association between placenta previa and prior uterine scar-
ring greatly increases the chance of developing placenta ac-
creta. In the present study, the incidence of placenta accreta 
was 42.6%. Additionally, as the number of CD increased, the 
risk of the patient having PPP increased.

The optimal anesthesia technique for CD in women 
with PPP is controversial and clinically challenging for the 
anesthesiologist.

What constitutes the best anesthesia technique for CD 
in women with PPP is controversial, comprising a clinical di-
lemma for anesthetists. Kocaoglu et al.[8] advocate GA over 

RA for women with placenta previa to lower the incidence 
of bleeding. Parekh and colleagues [10] report greater use 
of RA compared to GA for such cases (60%) and advocate RA 
was associated with a significantly reduced estimated blood 
loss and reduced need for blood transfusion. Hong et al. [15] 

compared epidural anesthesia and GA in women undergo-
ing CD for placenta previa. They found that GA resulted 
in lower immediate postoperative hematocrit levels. Also, 
the GA patients required significantly more transfusions 
than patients given epidural anesthesia. The authors con-
cluded that epidural anesthesia is superior to GA for elective 
CD performed for placenta previa with regard to maternal 
hemodynamics and blood loss [15]. In a multi-institutional 
study, Chestnut et al. [16] found that none of the patients 
with continuous epidural anesthesia for elective or emer-
gency peripartum hysterectomy required intraoperative 
induction of GA. 

During the past 5 years at our institution, 27 parturients 
received GA, 16 of whom were complicated with placenta 
accreta, with 85% of them emergency cases. More than half 
of our patients (55.7%) underwent RA. Our data show that 
either GA or RA could be used for CD in women with PPP.

The main concerns with the use of RA for PPP by an-
esthetists are as follows. First, cardiovascular reflexes are 
impaired in all patients under extensive regional block, 
which may be made worse in the event of significant intra-
operative hemorrhage in patients with PPP, especially those 
complicated with placenta accreta. Second, anesthetic man-
agement of serious bleeding in awake patients is difficult for 
the anesthetist and may worry the patient. These concerns 
can be reduced in the patients who are not actively bleeding. 
Well-conducted RA should improve outcomes [17].

Table 2. Comparison of perioperative management with different 
anesthesia methods

Clinical feature
General 
anesthesia  
(n = 27)

Regional 
anesthesia  
(n = 34)

Emergency cases, n (%) 23 (85.2) 24 (70.6)

Placenta accreta, n (%) 16 (59.3) 10 (29.4)*

Duration of surgery (min), 
median (range) 149 (54–352) 84 (45–216)*

Estimated blood loss, mL, 
median (range)

3219  
(300–14000)

1029  
(300–3500)*

Blood product transfusion (median)

RBC required, n (%) 27 (100) 25 (73.5)*

Red blood cells (units) 8.3 (1.5–26) 2.3 (0–6)*

Intraoperative blood salvage

Number of cases, n (%) 7 (25.9) 2 (5.9)

The amount, mL, median (range) 607 (0–2500) 350 (0–700)

Hemoglobin concentration , median (range)

Preoperative values [g/L] 103 (71–137) 107 (61–131)

Postoperative values[g/L] 90 (71–127) 97 (71–121)*

Apgar Score

1 min 7 (1–10) 9 (4–10)*

5 min 9 (3–10) 10 (8–10)*

Caesarean hysterectomy, n (%) 12 (44.4) 1 (2.9)*

Admission to intensive care unit, n (%) 13 (48.1) 0 (0)*

Data are presented as: number of patients (n) and percentage (%), or 
median (range); *p < 0.05 for women with regional anesthesia versus general 
anesthesia group

Table 3. Intraoperative and postoperative complications

Complication
General 
anesthesia 
(n = 27)

Regional 
anesthesia 
(n = 34)

Intraoperative complications, n (%)

Ureteral injury 2 (7.4%) 0 (0)

Bowel injury 0 (0) 0 (0)

Postoperative complications, n (%)

Wound infection 1 (3.7%) 1 (2.9%)

Urinary tract infection 1 (3.7%) 0 (0)

Repeat laparotomy required, n (%) 2 (7.4%) 0 (0)

Febrile morbidity, n (%) 14 (51.9) 2 (5.9%)*

Mortality, n (%) 0 (0) 0 (0)

Days in hospital [days], 
median (range) 13 (4–39) 10 (5–27)

Data are presented as: number of patients (n) and percentage (%), or 
median (range); *p < 0.05 for women with regional anesthesia versus general 
anesthesia group
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In the retrospective analysis, mode of anesthesia was 
variable and likely depended on the CD indication, urgency, 
and the maternal volume status. Even in patients with sus-
picion for placenta accreta, RA use was uneventful in less 
urgent cases in which pre-delivery volume status was not 
compromised. If hemorrhaging occurs intraoperatively and 
the patient becomes hemodynamically unstable, conver-
sion to GA may be necessary. Among the 61 parturients 
in this study, 9 required conversion from RA to GA. Those 
who received GA, whether primary or by conversion from 
RA, had greater blood loss, greater transfusion requirement, 
and lower postoperative anemia. We cannot distinguish 
between selection bias and any true association between 
use of GA and these higher morbidity outcomes. 

For women with PPP and suspected placenta ac-
creta, surgical management can be difficult and requires 
multidisciplinary efforts to minimize maternal complica-
tions. Some suggest preoperative placement of balloon 
catheters in the internal iliac arteries, which could poten-
tially decrease blood loss and provide optimum exposure 
of the operative field [18]. Among our 61 patients, 4 (6.6%) 
underwent prophylactic placement of internal iliac ar-
tery balloon catheters. Our institution initiated use of the 
technique last year, and the current evidence is based on 
small retrospective studies. Large studies or randomized 
controlled trials are needed to demonstrate the efficacy 
of prophylactic placement of internal iliac artery balloon 
catheters.

PPP can cause serious bleeding. The largest blood loss 
from a single patient in our group was 14,000 mL. Intraop-
erative blood salvage has been used in obstetric patients. For 
this purpose, during CD after placental delivery, blood is 
suctioned from the surgical site, collected, and processed 
through a cell-salvage machine that yields a washed red 
blood cell product for transfusion. To date, no prospective 
randomized studies have evaluated the safety of intraop-
erative blood salvage in obstetrics, although the review of 
more than 400 case reports by Allam et al. [19] reveal no 
complications leading to poor maternal outcomes that were 
directly attributable to the use of this technique. Moreover, 
Goucher et al. [20] stated that cell salvage is cost-effective 
in patients with predictably high rates of transfusion. There 
were no complications in our nine patients who underwent 
intraoperative blood salvage.

In conclusion, we found that the incidence of PPP was 
6.4‰ of all cesarean deliveries in our teaching hospital. We 
also found that the choice of anesthetic depends on the 
CD indication and urgency as well as the maternal volume 
status. Also, RA could be used in patients with suspected 
placenta accreta. Finally, significant hemorrhage is likely to 
require obstetric hysterectomy, and conversion to GA may 
be necessary.
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ABSTRACT
Objectives: The aim of this study was to investigate the incidence, etiology and obstetric outcomes of rupture in unscarred 
uterine rupture and in those with a history of uterine rupture

Material and methods: The hospital records of women who had delivered between May 2005 and May 2017 at a tertiary 
center were examined retrospectively. Data on patients with unscarred uterine rupture in pregnancy who had undergone 
fertility-preserving surgery were evaluated.

Results: During the study period, 185,609 deliveries occurred. Of those, unscarred uterine rupture has occurred in 
67 women. There were no ruptures reported in nulliparous women. The rupture was observed in the isthmic region in 
60 (89.6%) patients and in the fundus in 7 (10.4%) patients. Thirty-eight (56.7%) patients had undergone a total or subtotal 
hysterectomy, and 29 (43.3%) patients had received primary repair. Ten patients had reconceived after the repair. Of these, 
eight patients who had a history of isthmic rupture, successfully delivered by elective C-section at 36–37 wk. of gestation, 
and two experienced recurrent rupture at 33 and 34 wk. of gestation, respectively. Both patients had a history of fundal 
rupture, and their inter-pregnancy interval was 9 and 11 mo., respectively.

Conclusions: The incidence of rupture in unscarred pregnant uteri was found to be one per 2,770 deliveries. Owing to the 
high morbidity, regarding more than half of the cases with rupture eventuated in hysterectomy, clinicians should be prudent 
in induction of labour for multiparous women since it was the main cause of rupture in this series. Short inter-pregnancy 
intervals and history of fundal rupture may confer a risk for rupture recurrence. Those risk factors for recurrence should be 
validated in another studies. 

Key words: unscarred uterine rupture; recurrent uterine rupture; uterine repair; timing of delivery; pregnancy outcome
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INTRODUCTION
Unscarred uterine rupture (UUR) in pregnancy is associ-

ated with a high risk of maternal and neonatal mortality and 
morbidity rates [1]. Although it is a rare event, the overall rate 
of UUR ranges from 1/5700 to 1/20,000 pregnancies [2–5]. 
Rupture can be caused by traumas, including abdominal 
trauma and labour induction, or it can occur spontaneously 
and be associated with grand multiparity, malpresentation, 
placental invasion and prolonged labour [6, 7].

In UUR cases, the goals of surgery is to control the haem-
orrhage, to identify injury of other intra-abdominal organs 
(urinary tract, etc.) and to minimize early post-surgical 
morbidity. The ruptured uterus must either be removed or 

repaired. The decision to perform a hysterectomy is made ac-
cording to a combination of factors, including the patient’s 
desire for future fertility, the extent of the uterine injury, 
intra-operative haemodynamics and anaesthetic stability 
and the skill of the surgeon in complicated UUR cases [8, 9].

There is no consensus in the literature on the optimal 
timing of conception and timing of elective cesarean de-
livery in patients with a history of UUR who underwent 
uterus-preserving surgery in the past. The aim of this study 
was to investigate obstetric outcomes of UUR and optimal 
timing of elective cesarean delivery and recurrence of uter-
ine rupture (UR) in patients with a history of UUR.
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MATERIAL AND METHODS
The hospital records of women who had delivered be-

tween May 2005 and May 2017 at the obstetrics clinic of 
Diyarbakir Health Sciences University, Gazi Yasargil Training 
and Research Hospital were examined retrospectively. Prior 
to the study, approval was obtained from the local ethics 
committee of Dicle University School of Medicine (ethics 
committee approval no. 40).

UUR is defined as a full thickness separation of uterine 
wall and the overlying serosa. Incomplete UR cases with 
serosa intact, patients who had a history of previous ce-
sarean delivery, and patients diagnosed with rupture in 
an external centre and referred to our clinic were excluded. 
UUR was diagnosed with high suspicion index including 
rapid fetal heart rate changes, acute or constant abdominal 
pain, uterine tenderness and loss of station and confirmed 
intraoperatively as extracted from the medical records.

Data on the age, parity number, birth weight, gesta-
tional week, cause and site of rupture, duration of surgery, 
length of hospital stay, amount of erythrocyte suspensions 
transfused, maternal and perinatal mortality and treatment 
modalities were noted.

In some patients, Oxytocin 1–2 mIU/min was used as the 
beginning dose for labour induction and augmentation. In 
some of these patients, it was detected that oxytocin was 
given more than the determined dose. As a result, hyper-
stimulation findings were seen in the non-stress test. This 
situation was defined as uncontrolled labour induction. 
The mismatch between the size of the fetal head and the 
maternal pelvis in the vaginal examination and as a result the 
failure to progress in labour was defined as cephalopelvic 
disproportion. Mothers over 35 years of age were taken as 
advanced maternal age. 

Total or subtotal hysterectomy was performed in pa-
tients with unstable hemodynamics. Uterus-preserving sur-
gery was performed in patients with stable hemodynamics 
and desire for future fertility. In uterus-preserving surgery, 
the rupture area was repaired primary. 

Data on patients who had undergone fertility-preserv-
ing surgery were accessed, and their subsequent pregnancy 
status, the timing of delivery and occurrence of recurrent 
ruptures were recorded after obtaining informed patients 
consent. 

Statistical analysis
Data were analysed using SPSS 22 for Windows (SPSS 

Inc., Chicago, IL, USA). The normal distribution of the data 
was tested using the Shapiro–Wilk test. Data are expressed 
as mean ± standard deviation and minimum, maximum and 
percentage, as appropriate.

RESULTS
Of 185,609 delivery during the study period, 67 of them 

culminated by UUR. Accordingly, the incidence was found 
to be as one in 2,770 pregnancies. Demographic, obstetric 
and clinical data of the patients with UUR are shown in 
Table 1 and 2. 

Twenty (30%) pregnant women with UUR were admitted 
with a completely dilated cervix and taken to the delivery 
room for an emergency C-section. These patients had not 
been appropriately followed up during the antenatal period. 
Furthermore, they had been admitted after unsuccessful 
attempts at in home-deliveries with the help of a local mid-
wife. Upon admission, there was no foetal heart beat in 16 of 
these 20 patients. Among these patients, three had foetuses 
with advanced hydrocephalus, two had a transversely lo-
cated foetus with a vaginally prolapsed arm, and one had 
a breech presentation. 

Thirty-eight (56.7%) patients had undergone a total 
or subtotal hysterectomy and 29 (43.3%) patients had re-
ceived primary repair. Twelve patients had additional sal-

Table 2. Demographic, obstetric and clinical data of the patients

Characteristics n

Age < 35 31 (46.3%)

≥ 35 36 (53.7%)

Parity < 5 26 (38.8%)

≥ 5 41 (61.1%)

Site of rupture Isthmic region 60 (89.6%)

Fundus 7 (10.4%)

Induction of labor Yes 45 (67.2%)

No 22 (32.8%)

Cause of rupture Uncontrolled labour induction 32 (47.8%)

Cephalopelvic disproportion 26 (38.8%)

Malpresentation 9 (13.4%)

Type of surgery Total or subtotal hysterectomy 38 (56.7%)

Primary repair 29 (43.3%)

Table 1. Demographic, obstetric and clinical data of the patients 

Characteristics Mean ± SD Min–Max

Age (y) 35.28 ± 6.83 18–47

Parity 5.45 ± 2.75 1–13

Birth weight (g) 3,344 ± 953 480–4750

Gestational week 38.01 ± 4.20 21–42

Hospitalization duration (d) 4.9 ± 2.1 1–11

Duration of surgery (min) 97.8 ± 39.9 60-240

Amount of transfusion (unit) 4.1 ± 2.5 0–13

SD — standard deviation
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pingo-oophorectomy due to UR with adnexal involvement 
and 25 patients had required hypogastric arterial ligation. 
A repair procedure and bilateral tubal ligation had been per-
formed in two patients. The adverse events were as follows: 
intra-operative bladder injury (n = 5); absence of a foetal 
heart beat (n = 21), new-born deaths (n = 2) and maternal 
deaths due to an uncontrolled haemorrhage (n = 2). 

Ten of the 29 patients had reconceived after UR repair. 
Of these, eight patients who had a history of isthmic rupture 

delivered by an elective C-section at 36–37 wk. of gesta-
tion with no complication, and the mean inter-pregnancy 
interval of the remaining eight patients was 36 mo. (range: 
24–48 mo.). The other two patients experienced recurrent 
ruptures at 33 and 34 wk of gestation, respectively. These 
two patients had a history of fundal rupture, and their 
inter-pregnancy interval was 9 and 11 mo., respectively. 
Figure  1 shows the conception status of the 29 patients 
following uterine repair. 

Figure 1. Conception status of the patients after uterine repair

Rupture repair
(n = 29)

Evaluation of the pregnancy status of
22 patients who underwent rupture

repair

Bilateral tube ligation
(n = 2)

Five patients had a ceasaren
section in the last 2 y and were

offered contraception

Seven patients could not be
reached

Reached 15 patients

Three patients were using
contraception methods

Two patients had secondary
infertility

Ten patients were pregnant again

Eight patients who had a history of
isthmic rupture delivered by an elective

C-section at 36–37 wk. of gestation

Two patients who had a history of
fundal rupture, and their inter-

pregnancy interval was 9 and 11 mo,
respectively had a recurrent rupture at

33 and 34 wk. of gestation
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DISCUSSION
In this study, clinical findings of UUR, and subsequent 

pregnancy outcomes of these patients who underwent 
uterine preserving surgery were examined. It was observed 
that in most of the patients’ rupture occurred in the isthmic 
region and hysterectomy was performed in many of those. 
The patients who underwent uterus-preserving surgery 
with primary repair were evaluated for their next pregnancy. 
It was found that the patients with UUR from the isthmic 
region had a caesarean section without complications, and 
the patients with UUR from the fundus developed recurrent 
rupture again in the early weeks.

Previous studies reported that UUR occurred in one in 
every 5,700–20.000 pregnancies [2–5]. In the present study, 
the incidence of UR not associated with previous uterine 
surgery was 1/2770. This figure seems to be higher than that 
reported in the literature. Advanced maternal age and grand 
multiparity, both of which are common in southeast Turkey 
may have contributed to the increased incidence of UR. In 
addition, 20 of the patients who presented to our clinics, 
a referral centre for the region, with UR did so only after at-
tempting to deliver at home, traditionally. This may have been 
a contributory factor to the high incidence of UR in this study.

According to the literature, the risk factors for UUR are 
as follows: high parity, use of uterotonic drugs, advanced 
maternal age, dystocia, macrosomia and possibly short 
inter-pregnancy intervals [1, 7, 8, 10]. In agreement with 
the literature, the causes of the UUR’s in the present study 
included advanced age, grand multiparity, uncontrolled 
labour induction, cephalopelvic disproportion and malpre-
sentation. In addition, in several patients, more than one risk 
factor was responsible for UR, as was reported in a previ-
ous study [11]. The mean gestational age was 38.01 wk. in 
the present study, and the patients presented to the clinic 
during labour or in late pregnancy. These findings are in 
accordance with those in the literature [12]. 

Previous studies reported that the isthmic region was 
the most common site of UR [13, 14]. Similarly, the isthmic 
region was the most common site of UR in the present study. 
This situation is attributable to the cervix becoming thinner 
during labour and besides, accommodating isthmic region 
having fewer contractile cells as compared with that of the 
upper uterine region [15]. 

UUR is reported to cause several maternal complications 
and sequelae, such as severe haemorrhages, bladder lacera-
tions, hysterectomies and mortality [16–18]. Also previous 
studies pointed to an association between UR and foetal 
mortality and morbidity [16, 19]. Similarly, UR culminated 
in adverse maternal and neonatal outcomes in the present 
study. In terms of intra-operative complications, five patients 
experienced bladder injuries, and several patients required 
a blood transfusion because of a severe haemorrhage. An 

uncontrolled haemorrhage was responsible for mortality 
in two patients, both of whom were advanced aged grand 
multiparous patients who presented to the hospital during 
labour. In the present study, 21 foetuses had no heart beat 
at the time of maternal presentation to the clinic, and two 
foetuses died in the post-natal period. 

A hysterectomy, whether total or subtotal, is the main 
surgical procedure adopted in cases of UR. Primary repair is 
an option for patients desiring future fertility [14]. In this study, 
the most frequently adopted surgical procedure was a total or 
subtotal hysterectomy because of the advanced maternal age, 
grand multiparity and accordingly a lack of desire for future 
pregnancy and the severity of uterine injury. Hysterectomy at 
full dilatation can be a challenging procedure [20]. UUR with 
a completely dilated cervix and subsequently underwent to 
emergency C-section was observed in 30% of women with UUR 
in the current study. On the other hand, 29 (43.3%) younger 
patients with a desire for future fertility underwent uterine 
repair. Twenty-five patients also required hypogastric arterial 
ligation for the management of a haemorrhage. In such cases, 
it should be kept in mind that hypogastric arterial ligation may 
help to achieve haemostasis [21].

According to the literature, the risk of recurrent UR is 
linked to the site of rupture as the highest risk is linked 
to fundal injuries [22]. Previous studies reported the risk 
of recurrent rupture as 22–100% in patients who recon-
ceived after uterine repair [23, 24]. In a study on five 
patients with UR, Lim et al. [23] reported that all the 
patients delivered by a C-section, with no recurrent rup-
tures. However, the small size of their study population 
means it is not possible to draw robust conclusions. A pre-
vious study recommended an inter-pregnancy interval of 
at least 18 mo. for women who desired fertility following 
the repair of an unscarred uterus that had ruptured dur-
ing pregnancy [25]. In the present study, both patients in 
whom UR recurred had a short inter-pregnancy period.  
We agree that a short inter-pregnancy interval may be 
a major risk factor for recurrent ruptures. Chibber et al. [24]  
reported that 24 of 44 rupture cases had undergone 
a repair procedure and that 22 of these 24 cases had 
reconceived. Furthermore, 20 of these 22 cases delivered 
by a planned C-section, with no maternal or foetal com-
plications. The remaining two cases had no proper follow 
up during the antenatal period and experienced recur-
rent UR at 32 and 35 wk. of gestation, respectively. How-
ever, no information has been given as to where these 
two patients had ruptures in their previous pregnancy.  
In this study, there were no complications in patients with 
a previous history of fundal rupture in subsequent preg-
nancies. However, it was determined that both patients 
who had ruptured from the isthmic region developed 
recurrent rupture in early gestational weeks.
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This study has some limitations, primarily that it is retro-
spective study, which could be open to selection bias. Like-
wise, it lacks data on body mass index, diabetes mellitus, 
and uterine pathologies (i.e., myoma uteri). In addition, that 
various surgeons performed the operations and might limit 
the real complication rate because there was no specific 
information regarding the surgeons’ levels of experience. 
Finally, seven patients who could not be reached after UUR 
repair were seen as deficiency in our results. The strengths 
of the study include a very broad cohort of evaluated cases 
despite being a single-center study. Further, the evaluation 
of the next pregnancy outcomes of patients who underwent 
uterus-preserving surgery makes the study powerful. 

There is no consensus in the literature on the optimal 
timing of conception and timing of elective cesarean delivery 
in patients with a history of UUR who underwent uterus-pre-
serving surgery in the past. The timing of delivery of a subse-
quent pregnancy in UUR cases should be considered carefully, 
as recurrent rupture may occur early in the third trimester. 
Obstetricians might consider reducing the risk of recurrent 
ruptures by recommending a C-section and scheduling the 
delivery before the onset of labour. Authors postulate that 
a C-section at 36–37 wk. of gestation may be recommended 
for patients with a history of isthmic ruptures. To avoid poten-
tial early recurrent rupture, an earlier C-section at 32–33 wk. 
of gestation after completion of foetal lung maturation may 
be recommended for patients with a history of fundal rup-
tures and those with short inter-pregnancy intervals. These 
recommendations should be cautiously approached due to 
a current lack of data and more research is urgently needed. 

CONCLUSIONS
UUR constitutes a major risk factor for fetomaternal mor-

bidity and mortality. The incidence of rupture in unscarred 
pregnant uteri was found to be one per 2,770 deliveries. Ow-
ing to the high morbidity regarding more than half of the 
cases with rupture eventuated in hysterectomy, clinicians 
should be prudent in induction of labour for multiparous 
women since it was the main cause of rupture in this series.
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A bilobed placenta (also bipartite placenta), is a variation in placental morphology and refers to a placenta separated into two almost 
equal-sized lobes. The estimated incidence is approximately 4% of all pregnancies [1]. It is thought to result from localized placental atrophy 
as a consequence of poor decidualization or vascularization of a part of the uterus (dynamic placentation theory) and may be sonographi-
cally visualized as two separate placental discs of nearly equal size [2, 3]. The cord is usually attached to a thin connecting rim of chorionic 
tissue which bridges the two lobes. Less commonly, the cord may insert into one of the lobes. In such a situation, the cord insertion site is 
too close to the placental margin (usually defined as < 2 cm, although some references define it as < 1 cm). A marginal cord insertion, also 
known as a battledore placenta, may confer a slight increase in the risk for adverse pregnancy outcomes like placental abruption, placenta 
previa, preterm labor, fetal distress and intrauterine growth restriction [2–4]. A bilobed placenta with abnormal cord insertion is even less 
common. This condition may be detected as early as in the first trimester, especially during standard first-trimester screening, as in most centers 
this test is mandatory. Antenatal ultrasound is considered to have variable sensitivity (approx. 69–100%) but a high specificity (even up to 
99–100%) to reveal abnormal placental cord insertion sites. The technique is extremely important and Color Doppler is known as a great aid 
in the identification. As the condition is associated with an increased incidence of various severe obstetric complications, like those presented 
above, as well as postpartum hemorrhage due to retained placental tissue [2, 3], a cesarean section is often considered to avoid the risk. 

In this clinical vignette we present a rare case of ‘battledore cord insertion’ in a woman with bilobed placenta.
A 32-year-old secundipara (1 uncomplicated pregnancy, delivered by cesarean section due to the risk of acute fetal asphyxia during labor) 

woman was referred to our perinatal center at 15 weeks for a detailed ultrasound because of a band-like structure crossing the gestational 
sac. During the 11+0 to 13+6 ultrasound exam this band was apparently dividing the sac with an area of fluid laterally and appeared to com-
municate with the fetus. It was suspected that the fetus is attached to this band-like structure in its neck area (Fig. 1). A transabdominal and 
transvaginal consulting sonography was performed with the use of new generation high resolution sonographic systems. A 15-week-size 
fetus was identified with appropriate growth and normal-appearing anatomy. Fetal parts moved freely around the band. A thick chorionic 
band, which communicated with the placenta, was described. The placenta was visible on the posterior wall of the uterus. Color Doppler 
showed the blood flow within the band. The patient returned 6 weeks later for additional scanning. Subsequent ultrasound exam revealed 
two separate almost equal-sized placental lobes on the anterior and posterior uterine wall, with placental cord insertion at the margin of 
the posterior lobe. Fetal biometry proved consistent with dates at 21-week size. A thorough fetal anatomy survey revealed no structural 

anomalies. Later during this pregnancy we performed a control ultrasound 
examination once a month to exclude intrauterine growth restriction, 
a progress to velamentous cord insertion or vasa previa occurrence. The 
patient delivered a healthy female neonate at 38 weeks of pregnancy via 
elective cesarean due to abnormal placenta formation and the increased 
risk of fetal complications (e.g. risk of vascular rupture and fetal hemor-
rhage during labor). During the post-surgical examination a bilobed 
placenta with marginal cord insertion and vessels branching over the 
fetal surface of the placenta was confirmed (Fig. 1).

The placenta plays a crucial role in the maternal-fetal environment 
throughout the pregnancy. However, it is often overlooked during 
a routine antenatal imaging evaluation. Seemingly, several features 
should be particularly noted during scanning. According to Ebbing et 
al. (2013) [5] the prevalence of velamentous and marginal insertions 
of the umbilical cord was associated with an increased risk of adverse 
perinatal outcomes including fetal hemorrhage, especially with vela-
mentous insertion. Furthermore, marginal cord insertion below 0.5 cm 
from the placental edge may progress to velamentous cord insertion 
later in pregnancy [3].  

To conclude, when a bilobed placenta with the accessory lobe in 
the lower part of the uterus is visualized via ultrasound scanning, careful 
ultrasound evaluation for vasa previa and velamentous cord insertion 
should be performed to reduce the risk of adverse perinatal outcome. In 
those cases a planned cesarean section should be considered to reduce 
the risk of fetal hemorrhage during labor.
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cord insertion (large caliber vessels) after cesarean section — different 
perspective
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A 72-year-old patient suffering from idiopathic pulmonary fibrosis (IPF) diagnosed in 2009, presented in October 2018 at the Gynaeco-
logic Cancer Outpatient Clinic. The patient was diagnosed due to unusually high plasma values of CA 125 (254 U/mL), HE4 (184 pmol/L), CA 
15.3 (69.5 U/mL), CA 19.9 (63 U/mL) and CYFRA 21.1 (3.8 ng/mL). The plasma levels of CEA (2.51 ng/mL) and SCCAg (1.3 ng/mL) were not elevated. 
The patient presented with no abnormal symptoms from genital organs. A computed tomography of abdominal cavity and the pelvis did not 
reveal any presence of malignant neoplasm. The chest CT showed progression of the IPF with a presence of reticulation, „honeycombing” (Fig. 1)  
and traction bronchiectasis of distribution typical for usual interstitial pneumonia consistent with the diagnosis of IPF. The progression of lung 

fibrosis was also documented by lung function tests which showed loss 
of forced vital capacity of 310 mL (11% drop of predicted value) in the 
period of 12 months. CT scans did not reveal any radiological symptoms 
of malignancy. After a four-week and three month follow-up, plasma 
levels of previously elevated markers were tested again and the results 
were similar to the previous ones: CA125 (253 U/mL and 258 U/mL), 
HE4 (208 pmol/L and 206 pmol/L), CA15.3 (67.2 U/mL and 69.5 U/mL), CA 
19.9 (54.1 U/mL and 66.5 U/mL), CYFRA 21.1 (3.8 ng/mL and 4.3 ng/mL), 
CEA (2.37 ng/mL and 2.83 ng/mL) and SCCAg (1.4 ng/mL and 1.8 ng/mL). 
After a one year follow-up, further progression of IPF without symptoms 
of neoplastic disease is observed. 

The IPF is defined as a disease of unknown origin which springs from interstitial pneumonia. It leads to a chronic, irreversible 
fibrosing of the lungs. The process of fibrosis does not occur in other tissues and is limited to the lungs. High resolution computed 
tomography is the recommended imaging technique to make the diagnosis. Clinical symptoms are nonspecific and unusually 
high plasma values of some tumor markers e.g. CA125 can be seen, which can lead to suspicion of adnexal cancer [1, 2]. 

Gynaecologic patients presenting elevated plasma levels of CA125 and HE4 only if adnexal cancer is excluded other reasons 
for high levels of these markers can be considered. The role of modern imaging techniques in patients with IPF, especially com-
puted tomography in the differentiation between progression of pulmonary fibrosis and adnexal cancer, is crucial and the value 
of serum tumour markers assessment is limited. If no adnexal tumour is diagnosed careful follow-up is required. 

In our patient the progression of IPF, an extremely rare condition in gynaecologic practice, was the reason for the elevated plasma 
levels of the CA125, HE4, CA19.9, CA15.3 and CYFRA 21.1. It is known, that the tumour markers CA125, CA19.9, CA15.3 and CYFRA 
21.1 can accurately characterize severity of the IPF [3–5]. A review of the English literature in Medline base by searching the items idi-
opathic pulmonary fibrosis and HE4 showed no one items. Our case is the first report describing the relationship between the IPF and HE4.

Figure 1. High-resolution computed tomography scan of the IPF
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