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Patient Age (year) FIGO stage Cell type Tumor size (cm) Tumor shape Parametrim invasion
Patient 1 39 1B LCNK 7 Exophytic Left

Patient 2 42 IIB LCNK 6 Exophytic Right
Patient 3 54 B LCNK 4 Infiltrative Left

Patient 4 63 A LCNK 2 Infiltrative Left

Patient 5 54 A LCNK 4 Infiltrative Both
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Fig. 1. (A) The nuclear smudging and condensation. Severe stromal edema around the tumor cell and multifocal
foreign body granuloma were noted and cytoplasmic and nuclear shrinkage and condensation were seen after the
first neoadjuvant chemotherapy (Patient 2, H&E, x400). (B) The formation of sclerosis of vascular wall (arrow).
Marked vascular sclerosis with proliferation of fibroblasts was seen after the first neoadjuvant chemotherapy (Patient
2, H&E, x100). (C) The formation of foam cells surrounded by macrophage (arrow). Fibrosis and infiltration of
inflammatory cells were noted around the tumor cell nests after the first neoadjuvant chemotherapy (Patient 3, H&E,
x100). (D) The formation of vacuolar change (arrow). Very high degree of cytoplasmic and nuclear shrinkage with
a phase separation of cytoplasmic water in clear vacuoles. Vacuoles have never been seen in the nucleus, before
the second neoadjuvant chemotherapy (Patient 4, H&E, x400). (E) The anaplastic change of nucleus in tumor cells
(arrow). The number of severe bizarre cells with amorphous change of nucleus was increased in the tumor cells,
just before third neoadjuvant chemotherapy (Patient 1, H&E, x400).

Ao AFHT A BEY 2 MM FEAE WY 3. 5-fluorouracilZt cisplating 0| %+ M3 5tateH o
FESPF O AsHES HA0H(Fig 1D), SEAE 2 913t Apoptotic Index (A2l B3}

I8] X (anaplastic change) ¥1¥ 3] FA = ATHFig. 1E). o)} M3} QML A3 o] Tl SFUSH cispla-
T3 FUA(umor nes)®] 7F BAHF HAEW, FE dino] O3 FUHE) 9 AP FPNF &40l I
T TR 2NN HEF, A, sET R R oS 8HAQl A7lo 2 8 1 Karyorr-

AE T G5 AE RFo] YAk Azt o] % hexis, karyolysis 123 82| 3} H(nuclear fragment) 5-©]
H| st o]zt ﬁaﬁﬁ}ﬁ}ﬁ‘ﬂ T TS B F U B apoptosis] THES BT = AATHFig. 2).
om, 53] FATY F&o] XA Btk TF T4 AW S Al A9 Ale 1212 HT Ale
Fo) IAkE A=Y uq )R of| M FPAEEO] 1640]0t}. A} AL Al F-9f Al 36-74%
gm 2 @ ARAIAEER HYA 7] AFshe & Wi 5425 Holvk wiebA A8 A3} vlaste] dat A
w2 5= Atk 315 QW AJ8) T 5o BE BhalolA] 2ufolA] Huj
guli7EA] A19] S717F AAFHA O FAFH R E 9
97F 1A thp=0214). 12} 0|3} Aahssta el Al
E 46512 B 465 BYE), 589 34 FoA 1

A

l

266



=
S

Fig. 2. Detection of apoptosis in a patient who received neoadjuvant chemotherapy with cisplatin and 5-fluorouracil.
In pre-chemotherapy status (A, H&E, x100), well subscribed tumor cells and sharply demarcated nucleus have been
left in cervical cancer tissue, But After neoadjuvant chemotherapy (B, H&E, x400), arrow show typical apoptotic
cells, Apoptotic index after neoadjuvant chemotherapy (74 in B) was significantly higher than that of pre-neoadjuvant
chemotherapy (21 in A) (Patient 5, 60 year-old, Squamous cell carcinoma of cervix, stage IllA).
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Fig. 3. The consecutive changes of apoptotic index (Al).
NAC; neoadjuvant chemotherapy.
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Study on consecutive light microscopic changes of tumor cells and
apoptotic index observed in serial cervical biopsies during
neoadjuvant chemotherapy with 5-fluorouracil and cisplatin in
locally advanced cervical cancer

Han Moie Park', Eun Kyung Shin’, Mee Kyung Kin’, Soon Hee Sung’,
Woon Sup Han®, Woong JU?, Seung Cheol Kim?
Department of Obstetrics and Gynecology, Gangneung Asan Hospital, Ulsan University College of Medicine’,
Departments of Obstetrics and Gyneco/ogf, Pafho/ogﬁ Ewha Womans University College of Medicine, Seoul. Korea

Objective : To determine the effects of neoadjuvant chemotherapy (5-fluorouracil plus cisplatin) on tumor cell morphology
and apoptosis by analyzing the consecutive changes of apoptotic index (Al) and histology observed in the serially obtained
cervical cancer tissues during the chemotherapy.

Methods : Cervical cancer tissues were obtained by punch biopsy just before starting the each cycle of neoadjuvant
chemotherapy from five patients with locally advanced disease (stage llb-lllb), but previously untreated squamous cell
carcinoma of uterine cervix. All patients were treated with three cycles of 5-fluorouracil (1,000 mg/m? at day #1-5) and
cisplatin (60 mg/m? at day #1) at 3 weeks interval. All H & E stained cervical cancer tissue slides were scored for apoptotic
index and observed for microscopic changes of tumor cells by a pathologist.

Results : After the first cycle of chemotherapy, Al was significantly increased (from 2 times to 8 times). And widespread
injury to cytoplasm was observed and followed by karyorrhexis and karyolysis of nucleus of tumor cells. The size of tumor
nests was reduced and it was also noted that fibrosis and infiltration of inflammatory cells were increased. The parts of
tumor nests were replaced by mature squamous cells and the changes in nuclear morphologic features pointing in a more
differentiated direction. But after the second cycle of chemotherapy, only one patient showed an increase in Al by 1.2 times
over that after the first cycle of chemotherapy. The rest showed slight decreases in Al compared to that after the first cycle
of chemotherapy. In addition, fewer microscopic morphologic changes of tumor cells induced by chemotherapy were observed
after the second cycle of chemotherapy compared to those after the first cycle of chemotherapy.

Conclusion : We found that Al hardly increased or rather decreased, and that microscopic changes of tumor cells were
fewer after the second cycle of neoadjuvant chemotherapy compared to the situation after the first cycle of chemotherapy.
Thus, we could deduce that chemoresistance might rapidly develop in cervical cancer cells after the first cycle of neoadjuvant
chemotherapy using 5-fluorouracil and cisplatin. So we need to consider this problem when we treat the locally advanced
cervical cancer patients with neoadjuvant chemotherapy using 5-fluorouracil and cisplatin.

Key Words : Cervical cancer, Neoadjuvant chemotherapy, Microscopic changes, Apoptotic index (Al)
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