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Abstract

Standard treatment for early-stage cervical cancer (Ib2-IIa and IIb 
with parametrial invasion) is concurrent chemoradiotherapy and/or 
radical hysterectomy. The efficacy of intra-arterial delivery of neoad-
juvant chemotherapy (IANAC) for this cancer remains unclear. We 
present three cases treated by IANAC for Ib-II stage cervical cancer, 
with results suggesting that IANAC is an effective treatment.
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Introduction

For the treatment of early-stage FIGO Ib2-IIa cervical cancer, 
radical hysterectomy is often chosen. However, a bulky tumor 
or vaginal invasion can make the surgery challenging. For cer-
vical cancer with parametrial invasion (stage IIb), concurrent 
chemoradiotherapy (CCRT) with platinum-based chemother-
apy is usually considered to be the standard of treatment [1].

Several studies have reported on the utility of neoadjuvant 
chemotherapy (NAC) for cervical cancer. NAC is reported to 
improve the probability of complete surgical resection, and can 
also inhibit micrometastases to the lymphovascular space [2], 
contributing to improved prognosis. However, NAC is usually 
performed intravenously, and NAC’s efficacy by this route is 
somewhat controversial.

The efficacy and safety of an alternative delivery route, by 
intra-arterial NAC (IANAC), is as yet unclear, largely due to a 
sparsity of needed studies and reports. In the limited literature 

that is available, IANAC is purported to be superior to intra-
venous NAC on the grounds that IANAC increases exposure 
of the tumor to higher concentrations of the chemotherapeutic 
agent and that IANAC significantly limits the exposure of sys-
temic tissues [3].

To provide additional evidence for the safety and efficacy 
of IANAC, we herein present our experience with three cases 
of early-stage cervical cancer treated with IANAC, followed by 
radical surgery. The patients were stage Ib-II, and the IANAC 
treatment appears to have been both effective and safe.

Objective

This report describes the efficacy of IANAC for early-stage 
cervical cancer.

Methods

During the period between January of 2008 and December 
2013, we treated with IANAC three patients having stage Ib2-
II primary cervical cancer. Stage Ib1 cases were excluded from 
the IANAC protocol because they had radical hysterectomies 
conducted directly.

For the three Ib2-II patients discussed here, it was our con-
sensus medical opinion, because of the bulky nature of the tu-
mors (> 4 cm in diameter) and/or the stage of the disease (stage 
II with parametrial invasion and/or vaginal invasion) that there 
would be significant difficulty in conducting a primary radi-
cal hysterectomy. Therefore, each patient received a primary 
neoadjuvant treatment via IANAC, followed by radical hys-
terectomy.

IANAC was conducted as follows. Before chemotherapy, 
catheters were inserted through both femoral arteries using 
the Seldinger technique, with the catheter tips placed into the 
uterine arteries. On day 1, the chemotherapy regimen involved 
cisplatin (70 mg/m2) and mitomycin C (15 mg/m2). The pa-
tients received two courses of IANAC, with an interval of 3 - 4 
weeks. The patients were also treated with a 5-HT3 receptor 
antagonist and dexamethasone, beginning 4 days following 
the first IANAC treatment. Adverse events occurring during 
chemotherapy were evaluated by the Common Terminology 
Criteria for Adverse Events (CTCAE; version 4.0).
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Finally, the interval between the second INAC treatment 
and the radical hysterectomy surgery was 4 - 5 weeks.

After two courses of chemotherapy, we evaluated the clin-
ical response of the tumor with pelvic MRI. The IANAC tumor 
response was evaluated by MRI using guidelines from the Re-
sponse Evaluation Criteria in Solid Tumors (RECIST; version 
1.1) [4]. Tumor complete response (CR) was defined as having 
a total disappearance of detectable tumor; a 30% or more de-
crease in tumor size was defined as a partial response (PR); if 
the tumor size was not changed significantly, the response was 
defined as stable disease (SD). Progressive disease (PD) was 
defined as having a greater than 20% increase in tumor size 
or the appearance of any new lesion. Additionally, we patho-
logically evaluated the resected specimens for tumor response, 
which was classified as either CR, PR, or PD.

Case Reports

Case 1

A 43-year-old woman with abnormal vaginal bleeding was re-
ferred to our hospital. Pelvic examination revealed an overt 
carcinoma of the uterine cervix. Colposcopy detected apparent 
vaginal invasion of the tumor. Biopsy indicated a squamous 
cell carcinoma. MRI described a 3 × 4 cm cervical tumor (Fig. 
1a). Chest and abdominal CT scans found no metastatic le-
sions. We diagnosed this case as having FIGO stage IIa cervi-
cal cancer.

After two courses of IANAC, the cervical tumor had to-
tally disappeared by MRI (Fig. 1b). We evaluated this response 
as CR. Adverse chemotherapy events were grade 2 nausea/
vomiting on days 2 - 5. Radical hysterectomy, bilateral sal-
pingo-oophorectomy and pelvic lymph node dissection were 
conducted. Pathological CR was confirmed, and no residual 
tumor was found in the resected specimen. No metastases to 
the lymph nodes and a negative vaginal surgical margin were 
confirmed. No adjuvant treatment was applied after the sur-

gery. During 60 months of follow-up, there has been no sign 
of recurrence.

Case 2

A 61-year-old woman with a symptom of recurrent vaginal 
bleeding visited our hospital. A cervical tumor of 5 cm in di-
ameter was detected via internal examination and trans-vag-
inal ultra-sonogram. There was no parametrical invasion, as 
judged by digital rectal examination. Cervical biopsy indicated 
an adenosquamous cell carcinoma. No metastatic lesions were 
detected by chest and abdominal CT scans. We evaluated the 
case as stage Ib2 cervical cancer.

Following two courses of IANAC, MRI showed that the 
tumor had shrunk to 1.5 cm in diameter (Fig. 2a, b). We evalu-
ated the response as PR. Adverse events that occurred dur-
ing chemotherapy were grade 1 nausea/vomiting and grade 2 
neutropenia. Following IANAC, radical hysterectomy, bilat-
eral salpingo-oophorectomy and pelvic lymph node dissection 
were performed. Histopathology confirmed PR. After surgery, 
three cycles of adjuvant chemotherapy (cisplatin and paclitax-
el) were administered. After 87 months of follow-up, no recur-
rence of disease has been detected.

Case 3

A 31-year-old woman with abnormal vaginal bleeding visited 
our hospital. A cervical tumor, reaching to the anterior vaginal 
fornix, was detected with pelvic examination. The tumor was 
estimated to be 3 cm in diameter by MRI. Cervical biopsy in-
dicated a squamous cell carcinoma. No metastatic lesions were 
detected by chest and abdominal CT scans. We diagnosed this 
case as stage IIa1 cervical cancer.

After two courses of IANAC, the tumor was not detect-
able by MRI. The efficacy of IANAC was evaluated as CR 
(negative MRI images not shown). The only adverse event 
occurring during chemotherapy was grade 1 nausea/vomiting. 

Figure 1. MRI images of case 1. (a) A T2-intensified MRI sagittal section shows the initial 3 × 4 cm cervical tumor. (b) After two 
courses of IANAC, the tumor has completely vanished from the same MRI section. The efficacy of NAC was judged as CR.
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After two courses of IANAC, radical hysterectomy and pelvic 
lymph node dissection surgery were performed. There was no 
tumor detected in the surgical specimen. CR was histopatho-
logically confirmed. At 41 months post-surgery, no evidence of 
recurrent disease has been detected.

Discussion

We present here our recent experiences with treatment of 
three cases of early-stage cervical cancer using the alternative 
IANAC delivery. We found that our patients well tolerated the 
IANAC treatments and subsequent radical operations, with-
out any severe toxicity or complications, and that there has 
been no evidence of disease recurrence during follow-up peri-
ods ranging from 41 to 86 months. The results of these cases, 
although limited in number, indicate a promising efficacy of 
IANAC for locally advanced cervical cancer.

For cervical cancer treatments, NAC has traditionally 
been administered intravenously, thus systemically. There 
are growing numbers of reports of NAC being administered 
intra-arterially to directly target the downstream tumor, with 
the IANAC results being significantly superior to the intrave-
nous method [2, 5]. For example, Scarabelli et al have reported 
IANAC response rates of 84-92% [6].

It has often been pointed out that for premenopausal wom-
en there is a possibility of toxicity to ovarian functions from 
administering anticancer drugs via the uterine arteries [7], al-
though there as yet appear to be no specific reports of such 
IANAC-specific adverse ovarian events. Lu et al found that 
IANAC followed by successful laparoscopic radical trachelec-
tomy can be a particularly useful option for women with Ib1 
cervical cancer wishing to preserve their fertility [7]. All seven 
women they treated by IANAC in this way showed either com-
plete or partial tumor responses.

Primary IANAC treatment provides tumor exposure to 
dramatically higher anti-cancer drug concentrations. For bulky 
cervical cancers, normally considered to be inoperable, and for 
cervical cancers with parametrial or vaginal invasion, more 

intensive neoadjuvant chemotherapy via IANAC can dramati-
cally reduce bulk tumor volume. This makes the tumor more 
operable, significantly increasing the probability of a more 
complete tumor resection, and improves other risk factors by 
reducing lymph node involvement, suppressing micrometasta-
ses and recurrences, thus improving survival rates [2, 5, 8, 9].

However, some have reported otherwise, that NAC does 
not improve survival, and only reduces the necessity for post-
operative radiation therapy [10]. This negative result may be 
because, although IANAC reduces drug concentration expo-
sures to healthy systemic tissues [5], the offset disadvantage 
is that adequate drug concentrations may not reach potential 
cryptic metastatic lesions. It is unclear whether this wide dis-
crepancy in efficacy results can be accounted for by regimental 
differences.

With regard to the use of IANAC for early-stage cervi-
cal cancers, studies have reported using a variety of anticancer 
chemotherapy regimens [11], but platinum-based regimens are 
still considered to be the gold standard. Kaku et al reported that 
CDDP (cisplatin) plus THP (cisplatin plus pirarubicin) therapy 
achieved a high response rate with squamous cell carcinoma, 
while PACF therapy (cisplatin, epirubicin, mitomycin-C and 
5-flurouracil) achieved a high response rate for adenosqua-
mous carcinoma and adenocarcinoma.

The present cases were all treated with cisplatin and mito-
mycin C, an INAC regimen for cervical cancer for which we 
can find no previous report. Based upon the apparent efficacy 
of this novel regimen, it should be further investigated. In par-
ticular, any adverse effects of this regimen need to be studied 
with larger number of cases and perhaps higher drug doses to 
test the upper limits of tolerability.

Reports comparing CCRT to IANAC for cervical can-
cer are limited. In stage IIIb cervical cancer, Kawaguchi et al 
showed similar survival rates between IANAC + radical hys-
terectomy and CCRT [12, 13]. The efficacy of IANAC makes 
it an attractive alternative to CCRT for treatment of locally ad-
vanced cervical cancers. In support of using this more targeted 
treatment approach, we have confirmed the clinical efficacy 
and safety of IANAC in three patients, none of whom have 

Figure 2. MRI images of case 2. (a) A T2-intensified MRI sagittal section shows the initial 5 cm cervical tumor. (b) After two 
courses of IANAC, the tumor has shrunk to 1.5 cm. The efficacy of NAC was judged as PR.
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yet had a recurrent disease. There were no observed severe 
adverse events following either the IANAC or the subsequent 
radical surgery. Large randomized trials are needed to better 
evaluate the efficacy of intra-aortic NAC in the treatment of 
cervical cancer.
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