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Abstract. Extended wait time prior to initial surgery may 
increase patients' anxiety. Therefore, patients may opt to 
receive other available treatments to inhibit tumor growth 
until surgery. This retrospective study describes our experi-
ence with single-dose intra-arterial neoadjuvant chemotherapy 
(IANAC) to more effectively utilize the wait time prior to 
radical hysterectomy. A total of 12 patients with International 
Federation of Gynecology and Obstetrics stage IB1-IIB 
cervical cancer were treated with single-dose IANAC prior 
to radical hysterectomy. Cisplatin and paclitaxel were admin-
istered intra-arterially or intravenously, respectively. The 
surgical outcome, prognosis and factors affecting disease 
recurrence were compared between these 12 patients and 
57 patients in a primary surgery alone (PS) control group. As 
regards surgical outcome, there were no significant differences 
between the two groups. During the postoperative follow-up 
period (median, 41 months), disease recurrence was observed 
in 5̸12 (41.6%) IANAC cases and in 22̸57 (38.5%) PS cases 
(median follow-up, 54 months). There was no significant 
difference in disease-free survival (DFS) or 3-year survival 
rates between IANAC and PS (91.6 vs. 71.9%, respectively). 

The multivariate analysis demonstrated that wait time dura-
tion (≥45 vs. <45 days) and the use of IANAC did not affect 
DFS. Only tumor histology (squamous vs. non-squamous) was 
found to be an independent prognostic factor for DFS (hazard 
ratio = 0.35, 95% confidence inerval: 0.145-0.8967, P=0.0292). 
In addition, distal recurrence was statistically more frequent 
in the IANAC group compared with that in the PS group 
(P=0.0405). Therefore, single-cycle IANAC should not be 
performed without careful consideration.

Introduction

Uterine cervical cancer is among the most lethal malignancies 
affecting women worldwide. For early invasive cervical cancer, 
radical hysterectomy plays a pivotal role in patient outcome, 
and it is widely accepted that it should be expedited. However, 
patients must occasionally suffer long wait times due to patient 
overload of skilled oncologists and qualified facilities. For 
patients with life-threatening cancers, these progressively 
longer wait times prior to initial surgery represent a serious 
problem. The effect of delays between the onset of symptoms 
and the initial treatment is highly controversial and, unfortu-
nately, cannot be investigated in randomized controlled trials 
due to major ethical issues.

In breast cancer, delays of 3-6 months prior to initial 
surgical treatment are associated with poorer survival (1). 
Recently, Elit et al (2) retrospectively analyzed 9,417 patients 
with uterine cancer regarding the association between their 
wait time for surgery and their prognosis, and found that 
patients with wait times of >12 weeks had worse survival 
compared with those with wait times of <12 weeks. Thus, the 
evidence that delays should be kept to a minimum is compel-
ling.

Generally, neoadjuvant chemotherapy (NAC) aims to 
reduce the size or extent of the cancer prior to a more radical 
treatment, making later procedures easier and more likely 
to succeed. In addition, NAC may attack micrometastatic 
disease. NAC regimens for cervical cancer treatment have 
been developed, although to date there has been little clear 
evidence of any survival benefits for any of them. NAC 
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has been performed to reduce cervical tumor bulk prior to 
radical hysterectomy (3). The drugs used for NAC are gener-
ally administered systemically in multiple cycles. However, 
Japanese researchers have been developing a special method 
for intra-arterial neoadjuvant chemotherapy (IANAC) deliv-
ered directly to the tumor, with the aim to expose the tumor to 
higher drug concentrations than would systemic intravenous 
delivery, while decreasing the systemic side effects (3). Thus, 
the idea that IANAC administered during the wait time prior 
to a delayed surgery may inhibit tumor growth and remove 
micrometastatic disease with minimum side effects, may be 
highly appealing to gynecological oncologists. Indeed, when 
informed of such potential benefits, patients often prefer an 
early start to this therapy, when faced with long wait times to 
initial surgery.

In this study, we retrospectively analyzed 12 cases of 
operable stage IB1-IIB cervical cancer who were treated with 
single-dose IANAC during their wait for subsequent radical 
hysterectomy, in order to better understand the efficacy and 
safety of IANAC for this purpose.

Patients and methods

Patients. We retrospectively reviewed the medical records 
of patients with uterine cervical cancer who received 
single-dose IANAC prior to radical hysterectomy at the Osaka 
University Hospital (Osaka, Japan). From January, 2002 to 
December, 2012, 12 patients with International Federation 
of Gynecology and Obstetrics (FIGO) stage IB1-IIB cervical 
cancer were treated with single-dose IANAC with cisplatin, 
followed by intravenous paclitaxel, prior to radical hysterec-
tomy. Written informed consent for the treatment was obtained 
from all the patients. Due to backups, the patients were 
expected to wait for >2 months until their surgery, and each 
expressed a desire for an earlier start of some form of therapy. 
A total of 57 patients who were surgically treated without prior 
NAC were used as a control group. These patients comprised 
the primary surgery alone (PS) group, and were matched to the 
IANAC group for age, histology and tumor stage. The clinico-
pathological characteristics of the 69 patients are summarized 
in Table I. Age, tumor size, histology and FIGO stage were 
intentionally similar between the IANAC and PS groups.

Intra‑arterial NAC. For the IANAC group, a paclitaxel plus 
cisplatin regimen (TP regimen) was applied at 4 weeks prior 
to subsequent radical hysterectomy. Prior to IANAC, angi-
ography was performed to detect the tumor feeding vessels 
by the Seldinger technique. A microcatheter was selectively 
inserted into each of the uterine or hypogastric arteries. Via 
the microcatheter, cisplatin was injected over 2 h, to a final 
dosage of 75 mg̸m2. Intravenous hydration with normal 
saline̸5% dextrose was initiated 3 h prior to IANAC and was 
continued afterwards to maintain urine volume. After IANAC, 
but on the same day, paclitaxel (175 mg̸m2) was administered 
intravenously for 3 h. Prior to surgery, the clinical response 
of the tumor to IANAC was evaluated by magnetic resonance 
imaging (MRI) in 11 of the 12 patients; the remaining case 
was not evaluated due to the patient's refusal. A Piver type III 
radical hysterectomy was performed in all the patients in both 
groups.

Operative outcome and prognosis. The operative results and 
prognosis were compared between the two groups. Tumor size, 
measured by MRI at the initial diagnostic procedure and imme-
diately prior to surgery, was used to evaluate tumor response 
to NAC, and the response was classified according to the 
Response Evaluation Criteria in Solid Tumors, version 1.1 (4). 
Complete response (CR) was defined as disappearance of 
the tumor; partial response (PR) as a ≥30% decrease of the 
longest diameter (LD) of the tumor; progressive disease (PD) 
as a ≥20% increase of the LD; and stable disease (SD) as a 
change of less than the PR or PD limits.

Statistical analysis. Statistical analyses were performed using 
MedCalc for Windows, version 11.3.3.0 (MedCalc Software, 
Mariakerke, Belgium). Disease-free survival (DFS) was 
defined as the time (in months) from the date of completion of 
initial therapy to the date of a radiologically confirmed recur-
rence. Overall survival (OS) was calculated from the date of 
completion of initial therapy to the date of death. A multivar-
iate Cox proportional hazards analysis with selected variables 
was used to determine the significantly important factors for 
recurrence. The Kaplan-Meier statistical method was used for 
the calculation of DFS and OS. Statistical significance was 
analyzed by the log-rank test. We considered the results to be 
statistically significant when the P‑value was <0.05.

Results

Comparison of surgical outcomes between IANAC and PS. 
The results of the comparison of surgical outcomes between 
the IANAC and PS groups are presented in Table II. The mean 
wait times ± standard deviation from diagnosis to surgery 
were 57±11 and 40±15 days for the IANAC and PS groups, 
respectively, indicating significantly longer wait times for the 
IANAC group. There were no significant differences in terms 
of operative time, blood loss, number of lymph nodes removed, 

Table I. Patient characteristics.

 IANAC PS
Characteristics (n=12) (n=57) P-value

Age ± SD, years 53±7 49±10 0.21a

Tumor size ± SD, mm 46±6 44±11 0.60a

Histology, n (%)
  SCC 8 (66.6) 39 (68.4) 0.90b

  Non-SCC 4 (33.3) 18 (31.5)
FIGO stage, n (%)
  IB1 1 (8.3) 4 (7.0) 0.87b

  IB2 1 (8.3) 4 (7.0) 0.87
  IIA 1 (8.3) 4 (7.0) 0.87
  IIB 9 (75.0) 45 (78.9) 0.76

at-test. bPearson's χ2-test. IANAC, intra-arterial neoadjuvant che-
motherapy; PS, primary surgery alone; SD, standard deviation; 
SCC, squamous cell carcinoma. FIGO, International Federation of 
Gynecology and Obstetrics.
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or transfusion rate. As regards early complications, there was a 
tendency for surgical site infection to occur more frequently in 
IANAC (25.0%) than in PS (17.5%), whereas urinary disorders 
tended to occur less frequently in IANAC (8.3%) than in PS 
(26.3%). Ileus and urinary tract injury were not observed in 
IANAC; by contrast, in the PS group, ileus and urinary tract 
injury occurred in 12.2 and 3.5% of the patients, respectively.

Adjuvant therapy was performed in patients with deep 
stromal invasion, lymphovascular invasion, or positive lymph 
nodes. Concurrent chemotherapy and radiotherapy was 
applied in 9̸12 (75%) IANAC cases and in 43̸57 (75%) cases 
in the PS group.

In the IANAC group, 11̸12 patients were evaluated with 
MRI immediately prior to surgery for the tumor response to 
IANAC. The overall clinical response rate was 54.5% (6̸11), 
which included a CR in 1 case (9.0%) and a PR in 5 cases 
(45.5%). The remaining 5 patients (45.5%) had SD; no patients 
with PD were observed. IANAC-related toxicity was well 
tolerated; only 1 patient developed grade 3 neutropenia.

During the postoperative follow-up (median, 41 months) 
of IANAC, disease recurrence was observed in 5̸12 cases 
(41.6%). In the PS group, the rate was 22̸57 cases (38.5%) 
(median, 54 months). There was no significant difference in 
DFS between the IANAC and PS groups (Fig. 1). In addition, 
there was a difference in the 3-year survival rate between the 
IANAC and PS groups (91.6 and 71.9%, respectively); however, 
this difference was not statistically significant (P=0.1399).

Comparison of recurrence sites between the IANAC and PS 
groups. As shown in Table III, local recurrence was observed 
in 1̸12 cases (8.3%) in the IANAC group and in 7̸57 cases 
(12.2%) in the PS group, with no significant difference. 
Among these local recurrences, 1 IANAC and 2 PS cases 

were rescued by surgery or interstitial radiotherapy, with no 
further evidence of tumor to date. Recurrences in the pelvic 
lymph nodes were observed only in the PS group (3 cases, 
5.2%). However, extrapelvic recurrence was observed more 
frequently in IANAC than in PS, with a statistically significant 
difference (P=0.0405; Fig. 2). Recurrences in the para-aortic 
lymph nodes (PAN) were observed in 2 IANAC cases (16.6%), 
which was significantly higher compared with the PS group 
(1.7%; P=0.021). Both IANAC cases with PAN recurrence 
were rescued by radiotherapy. Distal recurrence (except PAN) 
was observed in 2 IANAC (16.6%) and 11 PS (19.3%) cases.

Multivariate Cox proportional hazards analysis for DFS. The 
results of the multivariate analysis for DFS are shown in Table IV. 

Figure 1. A Kaplan-Meier curve shows no significant difference in 
disease-free survival between the IANAC and control group. IANAC, 
intra-arterial neoadjuvant chemotherapy.

Table II. Comparison of surgical outcome between IANAC and PS cervical cancer groups.

Variables IANAC (n=12) PS (n=57) P-value

Time to surgery ± SD, days 57±11 40±15 0.001a

Operative time ± SD, min 433±132 391±96 0.20a

Blood loss ± SD, ml 1362±666 1041±786 0.19a

Lymph nodes removed ± SD, n 27±12 25±12 0.71a

Transfusion, n (%) 8 (66.6) 39 (68.4) 0.90b

Early complications, n (%)
  Surgical site infection 3 (25.0) 10 (17.5) 0.54b

  Urinary disorder 1 (8.3) 15 (26.3) 0.17
  Ileus 0 (0.0) 7 (12.2) 0.20
  Urinary tract injury 0 (0.0) 2 (3.5) 0.51
Adjuvant therapy
  CCRT 9 (75.0) 43 (75.4) 0.97b

  RT 1 (8.3) 9 (15.7) 0.50
  Chemotherapy 2 (16.6) 3 (5.2) 0.16
Median follow-up, months 41 54

at-test. bPearson's χ2-test. IANAC, intra-arterial neoadjuvant chemotherapy; PS, primary surgery alone; RH, radical hysterectomy; CCRT, 
concurrent chemoradiotherapy; RT, radiation therapy; SD, standard deviation.
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The type of tumor histology (squamous vs. non-squamous) was 
determined to be an independent prognostic factor for DFS 
(hazard ratio = 0.35, 95% confidence interval: 0.1415-0.8967, 
P=0.0292). However, age (≥50 vs. <50 years), wait time until 
surgery (≥45 vs. <45 days), initial tumor size (≥5 vs. <5 cm), 
and lymph node metastasis status (positive vs. negative) did 
not affect DFS in our series.

Discussion

Our study demonstrated that single-dose IANAC, delivered 
while waiting for radical hysterectomy, was not associated 
with an objective benefit for patients with stage IB‑IIB cervical 
cancer. In our study, there were no significant differences 
in DFS or 3-year survival rates between the IANAC and PS 
groups. A multivariate analysis revealed that the wait time 
until surgery (≥45 vs. <45 days) or the use or of IANAC did 

Figure 2. A Kaplan-Meier curve shows the disease-free survival (DFS) in terms 
of extrapelvic disease. Distal recurrence was observed more frequently in the 
intra-arterial neoadjuvant chemotherapy (IANAC) group than in the primary 
surgery alone group, with a statistically significant difference (P=0.0405).

Table IV. Multivariate Cox proportional hazards analysis for DFS in cervical cancer.

Variables HR 95% CI of HR P-value

Age, years   0.76
  ≥50 0.86 0.3471‑2.1719
  <50 1
Wait time, days   0.88
  ≥45 0.93 0.3567‑2.4326
  <45 1
Tumor size, cm   0.58
  ≥5 0.79 0.3508‑1.8003
  <5 1
IANAC   0.4
  Yes 1.61 0.5317-4.9045
  No 1
Histology   0.0292
  SCC 0.35 0.1415-0.8967
  Non-SCC 1
Lymph node metastasis   0.15
  Positive 2.01 0.7719-5.2549
  Negative 1

DFS, disease-free survival; IANAC, intra-arterial neoadjuvant chemotherapy; SCC, squamous cell carcinoma; HR, hazard ratio; CI, confidence 
interval.

Table III. Comparison of recurrence sites between the IANAC and PS groups.

Sites of recurrence, n (%) IANAC (n=12) PS (n=57) P-value

Local recurrence 1 (8.3) 7 (12.2) 0.67a

Pelvic lymph nodes 0 (0.0) 3 (5.2) 0.41a

PAN 2 (16.6) 1 (1.7) 0.02a

Distal recurrence (except PAN) 2 (16.6) 11 (19.3) 0.83a

Total 5 (41.6) 22 (38.5) 0.54a

aPearson's χ2-test. IANAC, intra-arterial neoadjuvant chemotherapy; PS, primary surgery alone; PAN, para-aortic lymph nodes.
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not affect DFS. Only the type of histology (squamous vs. 
non-squamous) was found to be an independent prognostic 
factor for DFS. Surprisingly, we observed distal recurrences 
more frequently in the IANAC rather than in the PS control 
group, with a statistically significant difference. This may indi-
cate that IANAC may promote new spreading of tumor cells, 
rather than the hoped for effect of eradicating pre-existing 
micrometastases.

Previous studies, usually performed with 3 cycles of 
platinum and taxanes, have shown the benefits of IANAC for 
controlling bulky cervical cancer. IANAC was effective at 
reducing tumor bulk, with reduced toxicity (relative to intrave-
nous treatments), with safety and improved prognosis (3,5-9).

In ovarian cancer, >3 cycles of NAC are required to effi-
ciently control the primary as well as the distant tumors. In 
early-stage ovarian cancer, 6 cycles of adjuvant carboplatin 
and paclitaxel significantly reduced recurrence, compared 
with 3 cycles  ). This result suggested that, to vanquish micro-
metastases of hardier cancer cells, repeated administrations of 
chemotherapy are required. Therefore, if IANAC use is inevi-
table, multiple cycles of administration is clearly preferable to 
a single dose, as was attempted in this study.

Due to the high ratio of patients with technically difficult 
surgical needs to the low numbers of fully skilled gynecologic 
oncologists and hospitals with advanced facilities, wait times 
for cancer surgeries have increased, causing serious problems 
for the patients. These longer wait times for surgery may cause 
the patient anxiety, thereby negatively affecting prognosis. For 
patients to cope with longer wait times, concurrent chemora-
diotherapy (CCRT) may be the most reasonable option. The 
evidence for the efficacy of CCRT in cervical cancer is well 
established; therefore, in order to start therapy early, some 
patients have been treated with CCRT instead of surgery. 
However, some patients prefer to undergo surgery instead 
of CCRT, due to the long-lasting side effects of radiation. In 
such cases, multiple cycles of IANAC, followed by radical 
hysterectomy, may be a viable option. The limitations of our 
study were the relatively small number of IANAC cases, the 
retrospective design that may cause bias, and the relatively 
short follow-up period.

In conclusion, although single-dose IANAC may help 
reduce patient anxiety and permit earlier surgery (compared 
with multiple cycles of IANAC), its survival benefit is 
equivocal and it should not be performed lightly. Furthermore, 
it is recommended that single-cycle IANAC should not be 
performed without careful consideration. It is likely that 
multiple-cycle IANAC will perform better than a single dose 
for controlling distant micrometastases, as higher response 
rates and better prognosis were previously reported using 
≥3 cycles.
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