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HIGHLIGHTS
•	 In early-stage cervical cancer, micrometastasis in sentinel lymph node (SLN) seems to have no impact on disease-free 

survival.
•	 No recurrence occurred in any of the patients with SLN positive for isolated tumor cells.
•	 Patient age shows a statistically significant difference in disease-free survival.

AbSTrACT
Objectives The aim of this study was to evaluate the 
impact of micrometastasis and isolated tumor cells on 
disease recurrence in patients with early-stage cervical 
cancer.
Methods We included patients with International 
Federation of Gynecology and Obstetrics (FIGO) stage IA1 
with lymphvascular space invasion, stage IA2, and IB1 who 
participated in the SENTICOL1 trial. A centralized histologic 
analysis with re-reading and ultrastaging was performed 
3 months after surgery and treatment was not impacted by 
findings from our study. Patients were followed for 3 years 
and outcomes were compared according to prognostic 
factors.
results A total of 139 patients were included and 13 
recurrences were found. There were two recurrences 
in patients with positive sentinel lymph node (SLN) 
(one macrometastases and one micrometastases) and 
11 recurrences in patients with negative lymph nodes 
(sentinel or non-sentinel). Among patients with positive 
SLN for micrometastases there was only one recurrence. 
No patient with isolated tumor cells on their lymph 
nodes experienced a recurrence. There was a significant 
decrease in disease-free survival in patients aged 
>50 years (p = 0.01).
Conclusion Evidence of micrometastasis or isolated 
tumor cells in the SLN of untreated patients with early 
cervical cancer in the SENTICOL1 trial did not impact 
progression-free survival.

INTrOduCTION

Lymph node status is the most important prognostic 
factor for survival in women with early-stage cervical 
cancer. In a recent review,1 lymph node involvement 
in early-stage cervical cancer is estimated to be 
approximately 15%–20% and it varies according to 
stage of disease,2 3 which suggests that the majority 
of early cervical cancer patients undergoing pelvic 
lymph node dissection are exposed to unneccessary 
morbidity.4 Sentinel lymph node (SLN) biopsy is a safe 
and effective strategy for detection of lymph node 

metastases and for reducing the incidence of lower 
extremity lymphedema.5 Use of the SLN technique 
in women with cervical cancer can reduce morbidity, 
seemingly without altering disease-free survival.4–6 In 
the 2015 NCCN Guidelines, SLN mapping was consid-
ered an alternative to lymphadenectomy (category 
2B).7

In patients with early-stage cervical cancer, SLN 
biopsy is purported to be a sensitive method for 
detecting lymph node involvement, especially if the 
SLN is detected bilaterally,1 8 with a high sensitivity 
and a negative predictive value of 99%.9 According to 
a review by Tax,10 the false-negative rate is consid-
ered very low, with a residual risk of occult metas-
tases of 0.08% in non-sentinel lymph nodes in cases 
of no suspicious lymph nodes on pre-operative 
imaging or during surgery, and bilateral negative SLN 
after ultrastaging. In fact, with pathologic ultrastaging, 
one may achieve a sensitivity of 100% for the pres-
ence of macrometastasis and micrometastasis in 
pelvic lymph nodes.11

Although pathologic ultrastaging of SLN allows for 
identification of low-volume disease in up to 15% of 
cases, including micrometastases and isolated tumor 
cells, the prognostic significance of these findings is 
unknown.12

In retrospective studies, presence of microme-
tastasis is an important risk factor for tumor recur-
rence in patients with early cervical cancer.12 13 In a 
study by Cibula et al, presence of micrometastases 
in the SLN was associated with significant reduction 
of overall survival, which was equivalent to patients 
with macrometastasis. However, no prognostic signif-
icance was found for isolated tumor cells.12 A retro-
spective multicenter study14 showed that patient 
survival was not altered by lymphadenectomy in 
case of positive or negative SLN, but was significantly 
improved (p=0.046) by lymphadenectomy (>16 lymph 
nodes) when SLN was positive for micrometastasis or 
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isolated tumor cells. However, it should be noted that this result 
is only observed for patients with tumors of stage IB2 and above. 
For patients with tumors of stage IA or IB1, the number of lymph 
nodes removed during lymphadenectomy has no impact on patient 
survival.

The SENTICOL1 trial was designed to assess the diagnostic accu-
racy of a standardised SLN biopsy technique in patients with early 
cervical cancer. The primary objective of this study was to assess 
the sensitivity and negative predictive value of the SLN biopsy by 
using histologic examination of a full lymphadenectomy specimen 
as the reference standard.8 One of the secondary objectives of the 
SENTICOL1 trial was to assess the 3-year disease-free survival of 
patients and to define the impact on recurrence rates of the pres-
ence of micrometastasis and isolated tumor cells. This secondary 
objective is the primary aim of this current study.

METHOdS

Patient Selection
We conducted a prospective longitudinal study in seven centres 
in France between January 2005 and June 2007. The SENTICOL1 
trial was approved by the Comité de Protection des Personnes 
HEGP-Broussais. Consecutive patients were enrolled prospectively 
and followed for 3 years.8

We included patients with cervical carcinoma with Interna-
tional Federation of Gynecology and Obstetrics (FIGO) stage IA1 
(lymph-vascular space invasion) to IB1, and histologic subtypes 
such as squamous, adenocarcinoma, or adenosquamous carci-
noma. Written informed consent was obtained from all patients.

The radioactive tracer colloidal rhenium sulfide labeled with 
technetium [99mTc] (Nanocis, 120MBq, Cis Bio International, Gif 
sur Yvette, France) and then 2.5% Patent Blue (2 mL diluted in 2 
mL saline; Bleu Patenté V sodique, Guerbet, Roissy, France) were 
injected into the cervix at the 3, 6, 9, and 12 o’clock positions. After 
laparoscopic identification of the SLN, all patients underwent pelvic 
lymphadenectomy. Intra-operative frozen sections were performed 
on the SLN in 30 (21.6%) patients. If the intra-operative frozen 
section result was positive for nodal metastasis, patients under-
went pelvic and para-aortic lymphadenectomy, radical surgery, and 
adjuvant radio-chemotherapy. If the intra-operative frozen section 
was negative, pelvic lymphadenectomy and radical surgery were 
performed. In one centre, the treatment protocol included pre-op-
erative brachytherapy for tumors larger than 2 cm in diameter: 22 
(16%) patients underwent this treatment.

After surgery, all lymph nodes underwent standard histologic 
examination: nodes were sectioned every 2 mm and stained with 
hematoxylin-eosin-saffron. At that time, adjuvant treatment was 
performed based on the presence of these criteria: positive nodes 
or vaginal/parametrial invasion, or tumor larger than 4 cm. In addi-
tion, three patients with multiple positive lymph-vascular invasion 
underwent adjuvant treatment. Adjuvant treatment consisted of 
chemotherapy and radiation with treatment fields adapted to the 
extension of the lymph node involvement.

A re-reading of the histologic sections and lymph node ultrast-
aging was performed 3 months after the original surgery in two 
centralized histologic centres on all lymph nodes (sentinel and 
non-sentinel). The reason for performing ultrastaging on all nodes 

was to be certain that the negative predictive value of the SLN tech-
nique was adequate and that micrometastasis or isolated tumor 
cells in the non-sentinel nodes were not missed. All nodes were 
sectioned every 200 µm and stained with hematoxylin-eosin-saf-
fron. In cases of negative hematoxylin-eosin-saffron staining, 
a section from the same level was examined using immunohis-
tochemistry with the pan-cytokeratin antibody AE1-AE3 (DAKO, 
Trappes, France). Isolated tumor cells were defined as cells or 
masses of cells measuring ≤0.2 mm, micrometastasis as a tumor 
>0.2 mm and ≤2 mm, and macrometastasis as a tumor >2 mm. 
Discovery of micrometastasis or isolated tumor cells in secondary 
ultrastaging analysis did not alter the adjuvant treatment as these 
data were obtained more than 3 months after the surgical treatment.

data Collection
All data were prospectively entered into a database, and the 3-year 
follow-up was defined as one of the secondary objectives of the 
SENTICOL1 trial. Standard, guideline-based, clinical follow-up was 
performed (every 3–4 months with clinical examination and annual 
Pap-smear test) for a minimum of 3 years. Disease-free survival 
was evaluated with respect to nodal status, histologic type, tumor 
diameter, age, presence of lymph-vascular invasion, and pre-oper-
ative brachytherapy treatment.

Statistical Methods
Standard summary statistics were used and Chi–square test was 
applied to assess categorical data. A value of p=0.05 was used 
as the limit of statistical significance in all other parametric anal-
yses. Kaplan–Meier method was used to describe the relapse-free 
survival. Relapse-free survival was calculated as the time interval 
between time of diagnosis and time when disease recurrence was 
identified. Log-rank test was applied to compare survival in different 
groups of patients in stratified survival analyses. Both univariable 
and multivariable proportional hazard Cox regression models were 
applied to quantify association of potential risk factors and survival 
endpoints. Wald Chi-square test was performed to estimate the HR 
(supplied with 95% CIs).

rESuLTS

A total of 139 patients were included in the SENTICOL1 trial.8 
Concerning type of radical surgery, a radical hysterectomy was 
performed in 88 (63%) patients, a modified radical hysterectomy 
was performed in the 22 (16%) patients treated with pre-opera-
tive brachytherapy, a vaginal radical trachelectomy (fertility-sparing 
surgery) was performed in 27 (19%) patients, and two patients 
refused any uterine surgery. Of note, all patients underwent identi-
fication of the SLN by laparoscopy; however, 14/139 patients (10%) 
underwent radical hysterectomy by laparotomy and the remaining 
125 patients underwent laparoscopic radical hysterectomy.

Histologic results
We detected the SLN (unilateral or bilateral) in 136/139 patients 
(98%). The three patients with no SLN detected on either side of the 
pelvis and the 28 patients with an unilateral SLN detection were 
included in the follow-up analysis. In total 454 SLN were analyzed. 
After pelvic lymphadenectomy, 2056 non-SLN were identified with 
a median number per patient of 13 (range 1–54) lymph nodes.
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Table 1 Analysis and outcome of patients with positive sentinel lymph node

Patient SLN
FIGO 
stage Histology G LSVI

Age 
(years) SLN+

Adjuvant 
treatment Recurrence

1 1 IB1 Squamous G2 – 56 ITC No

2 2 IB1* Squamous G2 – 77 ITC X No

3 3 IA1 Squamous G2 + 47 ITC X No

4 4 IA2 Squamous G1 + 27 MAC X No

5 5 IB1 Adenocarcinoma – 38 ITC No

6 6 IB1 Squamous G1 – 49 ITC

7 7 IB1S Squamous G2 – 49 ITC X Yes

8 MAC

8 9 IB1 Squamous – 35 MIC No

9 10 IB1 Adenocarcinoma G3 – 32 MAC X No

10 11 IB1 Adenocarcinoma + 29 MIC No

11 12 IB1 Squamous G3 – 54 MAC X No

13 MAC

12 14 IB1** Squamous G1 _ 46 MIC X No

13 15 IB1* Squamous G2 NA 43 MAC X No

14 16 IB1 Squamous G1 – 48 MIC No

17 MIC+ITC No

15 18 IB1* Squamous G3 + 45 MAC X No

19 MAC

16 20 IB1 Adenocarcinoma G2 + 31 MAC X No

17 21 IB1 Adenocarcinoma G2 – 44 MAC X No

18 22 IB1 Squamous – 64 MIC Yes

19 23 IB1 Adenocarcinoma NA 46 ITC No

20 24 IB1 Squamous G3 – 35 ITC No

25 MIC

21 26 IB1 Squamous – 51 MIC+ITC No

*In patients 2, 13, and 15 a parametrial involvement was demonstrated at the definitive pathology.
†In patient 12 the final tumor size after pathologic analysis was >4 cm.
FIGO, International Federation of Gynecology and Obstetrics; G, grade; ITC, isolated tumor cells; LVSI, lymph-vascular space involvement; 
MAC, macrometastasis; MIC, micrometastasis; NA, not available; SLN, sentinel lymph node.

In eight patients, a macrometastases was detected in a minimum 
of one SLN (five patients with one unilateral macrometastases, one 
patient with macrometastases and contralateral isolated tumor 
cells after ultrastaging, one patient with two ipsilateral macro-
metastases, and one patient with bilateral macrometastases). 
All macrometastases were identified in standard analysis. After 
ultrastaging, in 13 patients eight SLN were positive for microme-
tastases and eight for isolated tumor cells (including one patient 
with micrometastasis and isolated tumor cells on the same side, 
one patient with bilateral micrometastases and isolated tumor cells 
on the left side, one patient with micrometastases on one side and 
isolated tumor cells on the other side). Ultrastaging detected addi-
tional metastases in 10% of patients (eight micrometastases and 
eight isolated tumor cells) compared with the standard patholog-
ical analysis. In total, 26 SLN were positive in 21 patients (Table 1). 
There were a total of eight patients who had positive non-SLN, four 
patients with positive SLN on the same pelvic side, and four with 
negative or non-detected SLN.

A total of 17 patients had only the SLN positive; four patients 
had SLN and metastasis in non-SLN; four patients had only posi-
tive non-SLNs, including one with failure of bilateral SLN detec-
tion and two with failure of the SLN detection on the pelvic side 
of the non-SLN metastasis. Thus, only one was a true false-neg-
ative (negative SLN in standard analysis and in ultrastaging), but 
one lymph node was a positive non-SLN for macrometastases. In 
total, 25 patients had lymph node metastases, which represented 
18% of the study population. Of these 25 patients, 11 had macro-
metastases (42%), eight had micrometastases (33%), and six had 
isolated tumor cells alone (25%).

disease-free Survival
Sixteen patients had less than a 36-month follow-up after surgery. 
The median follow-up was 36 (range 1–69) months. Nineteen (14%) 
patients received adjuvant chemoradiotherapy due to macrometas-
tasis (11 cases, including three cases with parametrial involvement 
and one case with tumor >4 cm, final tumor diameter >4 cm (three 

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://ijgc.bm

j.com
/

Int J G
ynecol C

ancer: first published as 10.1136/ijgc-2018-000089 on 4 January 2019. D
ow

nloaded from
 

http://ijgc.bmj.com/


450 Guani B, et al. Int J Gynecol Cancer 2019;29:447–452. doi:10.1136/ijgc-2018-000089

Orginal Article

Table 2 Characteristics of patients with recurrences

Patient
Recurrence 
site Histology G FIGO stage LSVI

Age 
(years) LN status

Adjuvant 
treatment

1 Pelvic Squamous G2 IB1 – 49 +* ChemoRT

2 Vaginal Adenocarcinoma G1 IB1 – 39 – None

3 Vaginal Adenocarcinoma G1 IB1 – 53 – None

4 Pelvic Squamous G1 IB1 + 51 – Pre-op brachyth

5 Lung Squamous – IB1 – 44 – None

6 Aortic LN Squamous G2 IB1 – 69 – ChemoRT*

7 Vaginal Squamous – IB1 – 58 – Pre-op brachyth

8 LN+lung Squamous – IB1 – 52 – ChemoRT*

9 Vaginal+LN Squamous G3 IB1† + 41 – ChemoRT

10 Sacrum Squamous G2 IB1 + 74 – Pre-op brachyth

11 Pelvic Squamous G2 IB1 – 35 – None

12 Pelvic Squamous – IB1 – 56 – Pre-op brachyth

13 Pelvic Squamous – IB1 – 64 +** None

*Patients refused radical hysterectomy and so were treated with chemoradiotherapy.
†Parametrial involvement was demonstrated at the final pathology.
‡SLN positive for macrometastases.
§SLN positive for micrometastases.
ChemoRT, chemoradiotherapy; FIGO, International Federation of Gynecology and Obstetrics; G, grade; LN, lymph node; LVSI, lymph-
vascular space involvement; SLN, sentinel lymph node; pre-op brachyth, pre-operative brachytherapy.

cases), multiple positive lymph-vascular invasions (three cases), 
and parametrial involvement at final histology (two cases).

Four of 13 patients with micrometastasis or isolated tumor cells 
received adjuvant therapy because of other prognostic factors: one 
patient with positive SLN for isolated tumor cells received chemo-
radiotherapy treatment because of parametrial involvement. The 
other three patients (two with positive SLN for micrometastases 
and one for isolated tumor cells) received adjuvant radiotherapy 
because they had multiple positive lymph-vascular invasions. 
These four patients treated with adjuvant treatment had not had a 
recurrence at the time (Table 1). Finally; 4/13 (31%) patients with 
micrometastasis or isolated tumur cells and 9/49 (18%) patients 
with lymph-vascular invasion received adjuvant chemoradiotherapy.

A total of 13 patients (9%) experienced a recurrence by the 
36-month median follow-up. We observed two recurrences in 
patients with positive SLN, one in a patient with macrometastases 
and one in a patient with micrometastases (Table 1). There were 
11 recurrences (Table  2) in patients with negative lymph nodes 
(sentinel and non-sentinel). Four (31%) of the 13 patients who 
recurred were treated with adjuvant chemoradiotherapy.

The disease-free survival rate was 90.6%. We found no statis-
tically significant difference in disease-free survival between 
patients with positive or negative lymph nodes: 91.6% vs 90.4%, 
respectively (p=0.49). (Table 3) Among patients with SLN positive 
for micrometastases, only one patient had a recurrence. No recur-
rence occurred in any of the patients with SLN positive for isolated 
tumor cells.

Prognostic Factors
There was no statistically significant difference in disease-free 
survival relative to analyzed prognostic factors in early cervical 
cancer stages, except for age (Figure  1): the recurrence risk in 

patients aged ≥50 years was higher than in younger patients: 79% 
vs 95%, respectively (p=0.01). (Table 3)

dISCuSSION

In this study, which is a follow-up of the SENTICOL1 trial, we found 
that evidence of micrometastasis or isolated tumor cells in the 
SLN of patients with early cervical cancer did not impact progres-
sion-free survival.

To date there have been no prospective studies evaluating 
survival rates based on volume of nodal disease in cervical cancer 
patients. This study is the first prospective study that analyzes as 
an ad-hoc analysis, the impact of micrometastasis on disease-
free survival at 3 years. When comparing disease-free survival in 
patients having micrometastases (92.3%) there were no significant 
survival differences with patients with macrometastases (87.5%) 
or with negative lymph nodes (90.4%). We have shown that early-
stage cervical cancer has a good prognosis and an acceptable 
survival rate of 90% after 3 years, with a low recurrence risk after 
treatment in our study cohort.

We had 13 (9%) recurrences in 139 patients. Lentz et al found 
that approximately 15% of patients with early-stage cervical 
cancer develop a recurrence, despite histologically negative lymph 
nodes.15 In our study, ultrastaging resulted in 12.4% increase in 
detection rate in SLN positivity. Of note, the detection of microme-
tastases or isolated tumor cells did not impact management and 
thus these patients did not receive additional therapy. Among 
patients with SLN positive for micrometastases, only one had a 
recurrence. No recurrences occurred in any of the patients with 
SLN positive for isolated tumor cells. This raises the question as to 
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Table 3 Disease-free survival and prognostic risk factor analysis

Prognostic risk factor Patients (n) Recurrences (n) DFS (%) P value

Lymph node

  Negative 115 11 90.43 NS

  Positive 24 2 91.66

Histology

  Adenocarcinoma 39 2 94.87 NS

  Squamous 100 11 89.00

Tumor size (cm)

  0–2 60 5 91.67 NS

  2.1–3 52 5 90.38

  3.1–4 22 3 86.36

  NA 5

FIGO stage

  IA1 LVSI+ 5 0 100.00 NS 

  IA2 11 0 100.00

  IB1 114 12 89.47

  Other* 9 1 88.88

LSVI

  No 87 10 88.51 NS

  Yes 49 3 93.87

  NA 3

Pre-operative brachytherapy

  No 117 11 90.59 NS

  Yes 22 2 90.90

Age (years)

  18–40 57 2 96.49 0.01

  41–49 44 3 93.18

  ≥50 38 8 78.94

*Nine patients with pre-operative stage IB1 tumor and stage IB2 or IIB tumor at final pathology.
DFS, disease-free survival; LVSI, lymph-vascular space involvment; NA, not available; NS, non-significant.

Figure 1 Survival curves: disease-free survival vs patient 
age

whether we should continue to evaluate SLN for micrometastases 
and isolated tumor cells with ultrastaging.

Contrary to retrospective studies,14–16 our ancillary evaluation 
of the SENTICOL1, as reported here, did not show any impact 
on disease-free survival in cases of micrometastases or isolated 
tumor cells. It should be noted that the SENTICOL1 study was 
not designed nor powered to answer the question of the impact 
of low-volume metastasis on oncologic outcomes. As far as other 
prognostic factors were concerned, only age showed a statistically 
significant difference in disease-free survival. Consistent with other 
studies,17 18 patients over the age of 50 years had an increased risk 
of recurrences compared with younger patients. In the cited litera-
ture, this discrepancy was explained by a more advanced disease 
stage in older patients who usually have less gynecologic follow-up 
and later discovery of the disease. It is possible that older patients 
may have received suboptimal surgical and/or adjuvant treatment 
due to age and/or co-morbidities. Our study is limited in that our 
cohort was too small to provide a definitive answer to the question 
regarding outcomes based on low-volume metastases. Another 
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limitation of this study is the short duration of follow-up, which may 
have masked long-term recurrences. In addition, there were only 2 
relapses in patients with positive SLN, one macrometastasis and 
one micrometastasis. These numbers are too low to derive defini-
tive conclusion about the impact of low-volume metastases in the 
SLNs in early stage cervical cancer.

In conclusion, this is the first study evaluating prospective data 
from SENTICOL1 to show that neither micrometastases nor isolated 
tumor cells in the SLN of patients with early cervical cancer had 
an impact on 3-year disease-free survival. Our results question 
how much effort should be put into performing routine ultrastaging. 
Further prospective research with a larger cohort is required to 
ascertain whether these results are conclusive, and whether this 
survival rate continues beyond the 3-year time period.

Correction notice This paper has been amended since it was first published 
online. This new version has undergone a medical edit, the funding statement has 
been updated and the title has been changed.

Acknowledgements The authors thank all SENTICOL study participants, 
especially Denis Querleu, MD PhD, Eric Leblanc, MD PhD, Philippe Morice, MD PhD, 
Henri Marret, MD PhD, and Emile Daraï, MD PhD. They also thank Lina Baytieh 
who provided assistance with English language editing, and Florent Boutitie who 
performed the statistical analysis.

Funding Part of this study (ultrastaging of non sentinel pelvic lymh-nodes) was 
funded by a grant from the French National Cancer Institute to P. Mathevet: INCA-
PHRC 2003.

Competing interests None declared.

Provenance and peer review Not commissioned, externally peer reviewed.

rEFErENCES
 1. Kadkhodayan S, Hasanzadeh M, Treglia G, et al. Sentinel node 

biopsy for lymph nodal staging of uterine cervix cancer: a systematic 
review and meta-analysis of the pertinent literature. Eur J Surg Oncol 
2015;41:1–20.

 2. Östör AG. Pandora's box or Ariodne's thread? Definition and 
prognostic significance of microinvasion into uterine cervix. Ann 
Pathol 1995;30:103–36.

 3. DiSaia P. Clinical Gynecologic Oncology, chapter 3: invasive cervical 
cancer. 9th edn. Elsevier, 2018ISBN: 978-0-323-40067-1.

 4. Holman LL, Levenback CF, Frumovitz M. Sentinel lymph node 
evaluation in women with cervical cancer. J Minim Invasive Gynecol 
2014;21:540–5.

 5. Niikura H, Okamoto S, Otsuki T, et al. Prospective study of sentinel 
lymph node biopsy without further pelvic lymphadenectomy in 
patients with sentinel lymph node-negative cervical cancer. Int J 
Gynecol Cancer 2012;22:1244–50.

 6. Lennox GK, Covens A. Can sentinel lymph node biopsy replace 
pelvic lymphadenectomy for early cervical cancer? Gynecol Oncol 
2017;144:16–20.

 7. Koh W-J, Greer BE, Abu-Rustum NR. Cervical cancer, version 
2.2015. JNCCN 2015.

 8. Lécuru F, Mathevet P, Querleu D, et al. Bilateral negative sentinel 
nodes accurately predict absence of lymph node metastasis in 
early cervical cancer: results of the SENTICOL study. J Clin Oncol 
2011;29:1686–91.

 9. Salvo G, Ramirez PT, Levenback CF, et al. Sensitivity and negative 
predictive value for sentinel lymph node biopsy in women with early-
stage cervical cancer. Gynecol Oncol 2017;145:96–101.

 10. Tax C, Rovers MM, de Graaf C, et al. The sentinel node procedure in 
early stage cervical cancer, taking the next step; a diagnostic review. 
Gynecol Oncol 2015;139:559–67.

 11. Cibula D, Zikan M, Slama J, et al. Risk of micrometastases in 
non-sentinel pelvic lymph nodes in cervical cancer. Gynecol Oncol 
2016;143:83–6.

 12. Cibula D, Abu-Rustum NR, Dusek L, et al. Prognostic significance 
of low volume sentinel lymph node disease in early-stage cervical 
cancer. Gynecol Oncol 2012;124:496–501.

 13. Marchiolé P, Buénerd A, Benchaib M, et al. Clinical significance 
of lympho vascular space involvement and lymph node 
micrometastases in early-stage cervical cancer: a retrospective 
case-control surgico-pathological study. Gynecol Oncol 
2005;97:727–32.

 14. Zaal A, Zweemer RP, Zikán M, et al. Pelvic lymphadenectomy 
improves survival in patients with cervical cancer with low-volume 
disease in the sentinel node: a retrospective multicenter cohort 
study. Int J Gynecol Cancer 2014;24:303–11.

 15. Lentz SE, Muderspach LI, Felix JC, et al. Identification of 
micrometastases in histologically negative lymph nodes of early-
stage cervical cancer patients. Obstet Gynecol 2004;103:1204–10.

 16. Juretzka MM, Jensen KC, Longacre TA, et al. Detection of pelvic 
lymph node micrometastasis in stage IA2-IB2 cervical cancer by 
immunohistochemical analysis. Gynecol Oncol 2004;93:107–11.

 17. Muhamad NA, Kamaluddin MA, Adon MY, et al. Survival rates 
of cervical cancer patients in Malaysia. Asian Pac J Cancer Prev 
2015;16:3067–72.

 18. Brun JL, Stoven-Camou D, Trouette R, et al. Survival and prognosis 
of women with invasive cervical cancer according to age. Gynecol 
Oncol 2003;91:395–401.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://ijgc.bm

j.com
/

Int J G
ynecol C

ancer: first published as 10.1136/ijgc-2018-000089 on 4 January 2019. D
ow

nloaded from
 

http://dx.doi.org/10.1016/j.ejso.2014.09.010
http://dx.doi.org/10.1016/j.jmig.2013.12.095
http://dx.doi.org/10.1097/IGC.0b013e318263f06a
http://dx.doi.org/10.1097/IGC.0b013e318263f06a
http://dx.doi.org/10.1016/j.ygyno.2016.08.337
http://dx.doi.org/10.1200/JCO.2010.32.0432
http://dx.doi.org/10.1016/j.ygyno.2017.02.005
http://dx.doi.org/10.1016/j.ygyno.2015.09.076
http://dx.doi.org/10.1016/j.ygyno.2016.07.101
http://dx.doi.org/10.1016/j.ygyno.2011.11.037
http://dx.doi.org/10.1016/j.ygyno.2005.01.004
http://dx.doi.org/10.1097/IGC.0000000000000043
http://dx.doi.org/10.1097/01.AOG.0000125869.78251.5e
http://dx.doi.org/10.1016/j.ygyno.2003.11.033
http://dx.doi.org/10.7314/APJCP.2015.16.7.3067
http://dx.doi.org/10.1016/S0090-8258(03)00501-8
http://dx.doi.org/10.1016/S0090-8258(03)00501-8
http://ijgc.bmj.com/

	Anaphylaxis management: a survey of school and day care nurses in Lebanon
	Abstract
	Methods
	Design
	Population
	Instrument
	Data collection
	Statistical analyses

	Results
	Study population characteristics
	Current policies, processes and training sessions
	Previous experience in the management of anaphylaxis reaction


	Impact of micrometastasis or isolated tumor cells on recurrence and survival in patients with early cervical cancer: SENTICOL Trial
	Abstract
	Introduction
	Methods
	Patient Selection
	Data Collection
	Statistical Methods

	Results
	Histologic Results
	Disease-free Survival
	Prognostic Factors

	Discussion
	References


