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imately 20% in patients with stage II disease and 30% 
in those with stage III. The status of the paraaortic 
nodes is the single most important prognostic factor.

Laboratory  studies  may  reveal  abnormalities  with 
advanced  disease,  the  most  common  being  anemia 
from  blood  loss,  elevated  blood  urea  nitrogen  and  
creatinine levels from ureteric obstruction, and abnor-
mal  liver  function  tests  if  there  are  liver  metastases. 
Ureteric obstruction occurs in about 30% of patients 
with stage III disease and in 50% of patients with 
stage IV disease.  Hypercalcemia  may  denote  bone 
metastases.

TREATMENT OF INVASIVE CANCER
Stage IA (Microinvasive Carcinoma)
A preoperative diagnosis of microinvasive carcinoma 
can be made only on the basis of a cone biopsy of the 
cervix with clear surgical margins,  which  allows 
multiple-step  sections  to  be  taken  at  2-mm  intervals. 
With a punch biopsy, the sampling of the cervix is too 
limited,  and  a  more  frankly  invasive  focus  may  be 
missed. The concept of microinvasive carcinoma also 
applies  to  glandular  lesions,  although  an  occasional 
adenocarcinoma  will  have  a  skip  lesion  higher  in  the 
endocervical canal.

When the depth of invasion on cone biopsy is 3 mm 
or less, horizontal dimension is 7 mm or less (stage 
IA1), and there is no lymphatic or vascular space 
involvement, an extra-fascial abdominal or vaginal 
hysterectomy is appropriate treatment. Cervical con-
ization alone may suffice if the patient desires to 
maintain her fertility, as long as the cone margins are 
free of disease and the endocervical curettings (taken 
after the conization) are negative. For stage IA2 disease, 
or if there is lymphatic or vascular space involve-
ment, most gynecologic oncologists recommend 
modified radical hysterectomy and pelvic lymph 
node dissection. If childbearing is desired, large-cone 
biopsy or radical trachelectomy combined with pelvic 
lymphadenectomy may be offered.

Stages IB1 and IB2
Stage IB disease may be treated by either primary 
surgery (radical hysterectomy and bilateral pelvic 
lymphadenectomy) or primary chemoradiation 
therapy. The advantages of surgery are that the ovaries 
may be spared in younger women, surgical staging may 
be  carried  out,  and  chronic  radiation  complications 
may be avoided, particularly vaginal stenosis, radiation 
proctitis,  and  radiation  cystitis.  Primary  surgery  is 
regarded as the treatment of choice for Stage IB1 cervi-
cal cancer.

The results of treatment by either method are 
similar when both the surgeon and the radiotherapist 
are knowledgeable and skilled.  Chemoradiation  is 
often chosen for Stage IB2 lesions, but primary surgery 
followed  by  tailored  external  beam  therapy  is  a  valid 

PATHOLOGIC FEATURES
Most uterine cervical cancers are squamous in origin. 
Adenocarcinomas  and  adenosquamous  carcinomas 
are  increasing  in  incidence  and  account  for  about 
20-25%  of  cases.  Melanomas  and  sarcomas  occur 
rarely.

PATTERNS OF SPREAD
Invasive cervical cancer spreads by direct invasion to 
involve the cervical stroma, corpus, vagina, and para-
metrium; lymphatic spread to pelvic and then paraaor-
tic  lymph  nodes  (Figure  38-6);  and  hematogenous 
spread, particularly to the lungs, liver, and bone.

PREOPERATIVE INVESTIGATIONS
The  official  International  Federation  of  Gynecology 
and Obstetrics  (FIGO) staging  for cervical cancer was 
changed in 2009. It remains a clinical staging method 
based  on  physical  examination  and  noninvasive 
testing,  because  most  patients  with  cervical  cancer 
worldwide  are  treated  with  radiation  therapy  (Table 
38-1).  Studies allowed include biopsies, cystoscopy, 
sigmoidoscopy, chest and skeletal radiographs, intra-
venous pyelography, and liver function tests.

An abdominal and pelvic computed tomographic 
(CT) scan or a magnetic resonance imaging scan 
(MRI) may be helpful in planning management, but 
the  results  do  not  influence  the  FIGO  stage. The  MRI  
is  particularly  helpful  in  defining  the  extent  of  the 
primary lesion, including any extension into the para-
metrium,  bladder,  or  rectum.  Neither  is  particularly 
sensitive  for  detecting  lymph  node  metastases,  and 
positron-emission tomographic (PET) scanning is 
being increasingly used  for  this  purpose.  The inci-
dence of paraaortic lymph node metastases is approx-

FIGURE 38-6 Grossly enlarged lymph node (arrow) at the bifurca-
tion of the common iliac artery in a patient with stage IB2 carci-
noma of the cervix. Large nodes such as this can cause ureteric 
obstruction. 
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without  pulmonary embolism.  The  incidence  of 
venous thromboembolism can be reduced with the use 
of external pneumatic calf compressors at the time of 
surgery, early ambulation, and prophylactic anticoagu-
lants. Some degree of  lymphedema occurs  in 15-20% 
of patients having a pelvic lymphadenectomy.

RADICAL TRACHELECTOMY. For  young  women  with 
early cancer  (up to 2 cm diameter),  radical vaginal or 
abdominal  trachelectomy  and  pelvic  lymphadenec-
tomy may allow fertility preservation, without signifi-
cantly compromising survival.

RADIATION THERAPY. For  patients  with  stage  IB2 
disease,  most  centers  use  primary  chemoradiation, 
using  weekly  cisplatin  as  the  radiation  sensitizer. 
Therapy usually begins with external radiation in an 
attempt to shrink the central tumor and improve the 
dosimetry of the subsequent intracavitary therapy 
(brachytherapy).

If primary radical hysterectomy is performed, exter-
nal radiation may be used postoperatively for patients 
with  lymph  node  metastases  or  inadequate  surgical 
margins,  but  brachytherapy  may  be  avoided,  thereby 

alternative approach. Patients with deep stromal pen-
etration  and  extensive  vascular  space  invasion  but 
negative  lymph  nodes  may  receive  a  “small  field”  
of  pelvic  radiation,  whereas  patients  with  positive 
common iliac or paraaortic nodes may receive extended 
field radiation, usually combined with cisplatin.

RADICAL HYSTERECTOMY. In this procedure, the uterus 
is removed along with adjacent portions of the vagina, 
cardinal ligaments, uterosacral ligaments, and bladder 
pillars.

The most common complication of radical hyster-
ectomy is bladder dysfunction, which occurs because 
of interruption to the autonomic nerves traversing the 
cardinal  and  uterosacral  ligaments.  Normal  bladder 
function  is  usually  restored  within  1  to  3  weeks,  but 
1-2%  of  patients  have  permanent  dysfunction  neces-
sitating  lifelong  self-catheterization.  A  nerve-sparing 
radical hysterectomy has been described and is increas-
ingly used.

The most serious complication of radical hysterec-
tomy is ureteric fistula or stricture, which occurs in 
1-2% of cases.  A  less  common  but  life-threatening 
complication  is  deep venous thrombosis,  with  or 

TABLE 38-1 

INTERNATIONAL FEDERATION OF GYNECOLOGY AND OBSTETRICS STAGING OF CARCINOMA OF THE CERVIX UTERI 
(2009)

Stage

I The carcinoma is strictly confined to the cervix (extension to the corpus would be disregarded)
 IA Invasive carcinoma which can be diagnosed only by microscopy, with deepest invasion ≤5.0 mm and largest extension 

≤7.0 mm
  IA1 Measured stromal invasion of ≤3.0 mm in depth and extension of ≤7.0 mm
  IA2 Measured stromal invasion of >3.0 mm and not >5.0 mm with an extension of not >7.0 mm
 IB Clinically visible lesions limited to the cervix uteri or preclinical cancers greater than stage IA*
  IB1 Clinically visible lesion ≤4.0 cm in greatest dimension
  IB2 Clinically visible lesion >4.0 cm in greatest dimension

II Cervical carcinoma invades beyond the uterus, but not to the pelvic wall or to the lower third of the vagina
 IIA Without parametrial invasion
  IIA1 Clinically visible lesion ≤4.0 cm in greatest dimension
  IIA2 Clinically visible lesion >4.0 cm in greatest dimension
 IIB With obvious parametrial invasion

III The tumor extends to the pelvic wall and/or involves lower third of the vagina and/or causes hydronephrosis or 
nonfunctioning kidney†

 IIIA Tumor involves lower third of the vagina, with no extension to the pelvic wall
 IIIB Extension to the pelvic wall and/or hydronephrosis or nonfunctioning kidney

IV The carcinoma has extended beyond the true pelvis or has involved (biopsy proven) the mucosa of the bladder or 
rectum; a bullous edema, as such, does not permit a case to be allotted to stage IV

 IVA Spread of the growth to adjacent organs
 IVB Spread to distant organs

From FIGO Committee on Gynecologic Oncology: Revised FIGO staging for carcinoma of the vulva, cervix, and endometrium. Int J Gynecol Obst 105:103–104, 
2009.
*All macroscopically visible lesions—even with superficial invasion—are allotted to stage IB carcinomas. Invasion is limited to a measured stromal invasion 
with a maximal depth of 5.00 mm and a horizontal extension of not >7.00 mm. Depth of invasion should not be >5.00 mm taken from the base of the 
epithelium of the original tissue—squamous or glandular. The depth of invasion should always be reported in mm, even in those cases with “early (minimal) 
stromal invasion” (≈1 mm). The involvement of vascular/lymphatic spaces should not change the stage allotment.
†On rectal examination, there is no cancer-free space between the tumor and the pelvic wall. All cases with hydronephrosis or nonfunctioning kidney are 
included, unless they are known to be due to another cause.
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decreasing the incidence of vaginal stenosis. The addi-
tion  of  weekly  cisplatin  (40 mg/m2  intravenously) 
during  external  beam  therapy  has  been  shown  to 
improve survival.

Stage IIA1 or IIA2
In patients with minimal involvement of the posterior 
vaginal fornix (up to 1 cm), radical hysterectomy, upper 
vaginectomy  and  pelvic  lymphadenectomy  is  appro-
priate, particularly for patients with stage IIA1 disease. 
With  more  extensive  posterior  forniceal  involvement, 
chemoradiation  therapy  is  the  treatment  of  choice, 
because surgery would leave the patient with a much 
shortened vagina.  If  there  is  involvement of  the ante-
rior  fornix,  surgical margins on  the bladder would be 
close,  and  treatment  should  be  with  chemoradiation 
therapy.  Most  patients  with  stage  IIA2  disease  will  be 
treated with chemoradiation.

Stage IIB
Most patients with stage IIB lesions are treated with a 
combination  of  external  beam  chemoradiation  and 
intracavitary  brachytherapy.  If positive paraaortic or 
high common iliac lymph nodes are detected preop-
eratively on imaging, extended-field radiation may be 
employed to treat all of the paraaortic lymph nodes up 
to the diaphragm.

Stages IIIA and IIIB
Patients with stage IIIA and stage IIIB disease are 
treated with chemoradiation therapy, usually external 
beam  followed  by  intracavitary  brachytherapy.  In 
patients  with  locally  advanced  disease,  distortion  of 
the  cervix  and  vagina  may  make  brachytherapy  diffi-
cult  to  apply.  Therefore,  a  higher  dose  of  external 
therapy, up to 7000 centigray (cGy), may be necessary. 
Alternatively, interstitial radiation may be given to get 
a better dose distribution than would be possible with 
intracavitary therapy.

Stage IVA
Pelvic chemoradiation therapy is used in most 
patients with stage IVA lesions.  If  radiation  therapy 
results  in  only  partial  tumor  regression,  a  “salvage” 
pelvic exenteration may be performed. Primary pelvic 
exenteration is performed only rarely,  usually  when 
the patient presents with a rectovaginal or vesicovagi-
nal fistula.

Stage IVB
These patients basically require palliative care and 
control of symptoms,  because  they  are  not  curable. 
Control  of  symptoms  will  usually  necessitate  some 
pelvic  radiation  therapy  to  palliate  bleeding  from  the 
vagina,  bladder,  or  rectum.  Bone  metastases  may 
require  radiation,  and  chemotherapy  may  be  offered 
for systemic metastases to prolong survival.

Recurrent or Metastatic Disease
CHEMOTHERAPY. The effectiveness of chemotherapy is 
limited for metastatic cervical cancer.

Several  drugs  have  been  tested  and  found  to  be 
active in up to 35% of cases. Most responses are partial, 
and  the  patients  usually  progress  within  12  months. 
The most active agents are cisplatin, bleomycin, 
mitomycin C, methotrexate, and cyclophosphamide.

PELVIC EXENTERATION. Pelvic exenteration  is generally 
reserved for patients who have a central recurrence fol-
lowing  pelvic  irradiation.  Total exenteration involves 
removal of the pelvic viscera, including the uterus, 
tubes, ovaries, vagina, bladder, and rectum  (Figure 
38-7). Depending on the site and extent of the disease, 
the operation may be limited to an anterior exentera-
tion, which spares the rectum, or a posterior exentera-
tion, which spares the bladder.

Following the extirpative surgery, pelvic recon-
struction is necessary.  If  the  bladder  is  removed,  the 
ureters must be implanted into a portion of the small 
or large bowel that has been isolated from the remain-
der  of  the  gastrointestinal  tract  to  form  a  conduit.  A 
continent conduit may be created,  particularly  in 
younger patients. When the disease is confined to the 
upper  vagina  and  rectovaginal  septum,  the  lower 
rectum and anal canal may be preserved and reanas-
tomosed to the sigmoid colon. A temporary colostomy 
is often required to protect the reanastomosis because 
of the prior irradiation. Vaginal reconstruction can be 
performed using a split-thickness skin graft, bilateral 
gracilis myocutaneous grafts, a rectus abdominus 
myocutaneous flap, or a segment of large intestine.

Relatively few patients with recurrent cancer of the 
cervix are suitable to undergo pelvic exenteration 
because most have metastases outside the pelvis or 
fixation of the tumor to structures that cannot be 
removed, such as the pelvic side wall.  All  patients 
should  have  a  preoperative  PET/CT  scan  to  exclude 
nodal or other systemic metastases.

In selecting patients who may be suitable for pelvic 
exenteration, the triad of unilateral leg edema, sciatic 
pain, and ureteral obstruction is ominous and usually 
indicates unresectable disease in the pelvis.

Cervical Carcinoma in Pregnancy
Carcinoma  of  the  cervix  associated  with  pregnancy 
usually implies diagnosis during pregnancy or within 6 
months  postpartum.  It  is  relatively  uncommon,  inva-
sive  carcinoma  occurring  in  approximately  1  in  2200 
pregnancies.

SYMPTOMS
The  symptoms  are  similar  to  those  in  nonpregnant 
patients, with painless vaginal bleeding being the most 
common. During pregnancy, this symptom can readily 
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to term, vaginal delivery anticipated, and appropriate 
therapy carried out 6 to 8 weeks postpartum.

Microinvasive carcinoma of the cervix diagnosed 
by conization of the cervix during pregnancy may 
also be managed conservatively, the pregnancy being 
allowed to continue to term. At term, vaginal delivery 
or  cesarean  delivery  may  be  appropriate  based  on 
obstetrical  considerations,  followed  by  appropriate 
surgical  management  6  to  8  weeks  later.  If  further 
childbearing is not desired, appropriate surgical man-
agement may occur at the time of cesarean delivery.

Frankly invasive cancer requires relatively urgent 
treatment.  The  risks  and  benefits  of  all  treatment 
options must be carefully discussed with  the parents, 
particularly  the  mother.  Some  mothers  are  unwilling  
to  sacrifice  their  fetus,  even  if  continuing  the  preg-
nancy would significantly impair their own prognosis. 
Such  patients  are  best  treated  with  neoadjuvant 
chemotherapy.

For  early  lesions,  radical  hysterectomy  and  pelvic 
lymphadenectomy may be performed. Before 20 weeks’ 
gestation,  this  is  performed  with  the  fetus  in  situ. 

be  attributed  to  conditions  such  as  threatened  abor-
tion  or  placenta  previa,  so  there  is  often  an  unneces-
sary delay in diagnosis.

Diagnosis
A  prenatal  Pap  smear  leads  to  the  diagnosis  in  most 
cases. Pregnancy tends to exaggerate the colposcopic 
features of SIL so that overdiagnosis is more likely 
than the reverse. Endocervical curettage should not be 
performed  during  pregnancy  because  of  the  risk  of 
rupturing the membranes. Cone biopsy, if required, is 
best performed during the second trimester to avoid 
the possibility of induced abortion in the first trimes-
ter and severe hemorrhage and premature labor in 
the third trimester.  Unfortunately,  about  half  of  the 
patients are not diagnosed until the postpartum period. 
The  later  the  diagnosis  is  made,  the  more  likely  the 
cancer is to be in an advanced stage.

MANAGEMENT
HSIL diagnosed during pregnancy should be managed 
conservatively, with the pregnancy allowed to proceed 

FIGURE 38-7 Organs removed in anterior exenteration (A), posterior exenteration (B), and total pelvic exenteration (C). 
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about 10% of patients will have a complete response to 
the chemotherapy.

Because  of  the  increased  risk  of  hemorrhage  and 
infection likely to be associated with delivery through 
a cervix containing gross cancer, classic cesarean deliv-
ery is the preferred method of delivery. For patients in 
whom inadvertent vaginal delivery has occurred, 
there is no evidence to indicate that the prognosis is 
altered.

Prognosis for Cervical Cancer
Prognosis  is  related  directly  to  clinical  stage  (Table 
38-2). With higher stage disease, the frequency of nodal 
metastasis  escalates,  and  the  5-year  survival  rate 
diminishes.  Adenocarcinomas  and  adenosquamous 
carcinomas have a somewhat lower 5-year survival rate 
than do squamous carcinomas, stage for stage.

Matched,  controlled  studies  have  demonstrated 
identical  survivals  for  pregnant  and  nonpregnant 
patients.

Between 20 and 25 weeks, hysterotomy through a high 
incision in the uterine fundus is performed to remove 
the  fetus  before  the  radical  surgery.  After  about  25 
weeks,  it  is  usual  to  await  fetal  viability  at  about  34 
weeks.  Classical  cesarean  delivery  followed  immedi-
ately  by  radical  hysterectomy  and  bilateral  pelvic 
lymphadenectomy is then undertaken.

For some patients with early disease and for all 
patients with advanced disease, the alternative to 
radical surgery is radiation therapy. Treatment begins 
with external beam therapy to shrink the tumor. 
Abortion usually occurs spontaneously during the 
course of external therapy; if it does not, uterine curet-
tage should be performed in the first trimester or hys-
terotomy through a high incision in the corpus in the 
second trimester before brachytherapy is given.

If a decision is made to await fetal viability, it is 
important to be certain by ultrasonography that the 
fetus is apparently healthy and to obtain a mature 
lecithin-to-sphingomyelin ratio to ensure fetal lung 
maturity before delivery. Neoadjuvant chemotherapy 
is increasingly used to try to “contain” the disease, and 

TABLE 38-2 

SURVIVAL BY THE INTERNATIONAL FEDERATION OF GYNECOLOGY AND OBSTETRICS STAGE (N = 11,639)

Overall Survival Rates (%)

Stage Patients 1-Year 2-Year 3-Year 4-Year 5-Year

IA1 829 99.8 99.5 98.3 97.5 97.5

IA2 275 98.5 96.9 95.2 94.8 94.8

IB1 3020 98.2 95.0 92.6 90.7 89.1

IB2 1090 95.8 88.3 81.7 78.8 75.7

IIA 1007 96.1 88.3 81.5 77.0 73.4

IIB 2510 91.7 79.8 73.0 69.3 65.8

IIIA 211 76.7 59.8 54.0 45.1 39.7

IIIB 2028 77.9 59.5 51.0 46.0 41.5

IVA 326 51.9 35.1 28.3 22.7 22.0

IVB 343 42.2 22.7 16.4 12.6 9.3

Data from the 26th Annual Report on the Results of Treatment in Gynecological Cancer: Patients treated 1999-2001. Int J Gynecol Obstet 95:543–5103, 
2006, with permission. These data are based on the 1994 FIGO Staging in which stage IIA is not divided into IIA1 and IIA2.
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In patients with disease metastatic to the brain or 
liver, radiation is often employed to these areas in 
conjunction with chemotherapy. The whole brain tol-
erates  an  initial  dose  of  2000  to  3000  centigray  (cGy), 
with  fractions  of  approximately  200 cGy  per  day. 
Together with systemic chemotherapy, a 50% cure rate 
can  be  expected.  Liver  metastases  are  usually  treated 
with about 2000 cGy.

Surgery plays a role in selected cases,  especially 
hysterectomy  and  pulmonary  resection  for 
chemotherapy-resistant disease.

FOLLOW-UP STUDIES
All patients should have weekly β-hCG level measure-
ments until three normal levels have been measured.

Patients with a hydatidiform mole should then have 
monthly  level  measurements  until  six  normal  levels 
have been measured.

For patients with GTN who have a good prognosis, 
monthly measurements should be done until 12 normal 
levels have been recorded.

Patients with GTN who have a poor prognosis should 
have  monthly  levels  until  24  normal  measurements 
have been recorded.

Patients should use effective contraception dur-
ing follow-up, following which they may attempt 
pregnancy.

If  a  patient’s  levels  become  normal  and  later  are 
found  to  be  rising,  a  second  metastatic  workup  must 
be  undertaken  before  the  initiation  of  secondary 
therapy.

PROGNOSIS
About 95-100% of patients with GTN who have a good 
prognosis are cured of their disease. Patients with poor 
prognostic features can be expected to be cured in only 
50-70% of cases. The majority of the patients who die 
have brain or liver metastases.

BOX 42-4 

SINGLE-AGENT CHEMOTHERAPY FOR MOLAR 
PREGNANCY

Actinomycin D Treatment
5-Day Actinomycin D
Actinomycin D 12 µg/kg IV daily for 5 days
CBC, platelet count, SGOT determination daily

Pulse Actinomycin D
Actinomycin D 1.25 mg/m2 every 2 wk

Methotrexate Treatment
5-Day Methotrexate
Methotrexate 0.4 mg/kg IV or IM daily for 5 days
CBC, platelet count daily

Pulse Methotrexate
Methotrexate 40 mg/m2 IM weekly

Protocol for Methotrexate with Folinic Acid 
“Rescue”
Methotrexate 1 mg/kg/day IM or IV on days 1, 3, 5, and 7, 

followed  24 hr  later  by  0.1 mg/kg/day  of  folinic  acid 
“rescue” on days 2, 4, 6, and 8

CBC, Complete blood count; IM, intramuscularly; IV, intravenously; SGOT, 
serum glutamic oxaloacetic transaminase.

METASTATIC GESTATIONAL TROPHOBLASTIC 
NEOPLASIA WITH A POOR PROGNOSIS
For patients with disease having a poor prognosis, 
combination chemotherapy is always used. A regimen 
that  has  been  successfully  employed  is  the  modified 
“Bagshawe” regimen,  which  is  a  six-drug  chemo-
therapy  regimen.  The  drugs  used  include  etoposide, 
actinomycin D, vincristine, cyclophosphamide, meth-
otrexate,  and  folinic  acid.  For  patients  whose  disease 
fails to improve with these agents, combinations of cis-
platin  and  etoposide  or  vinblastine,  with  or  without 
bleomycin, have been used.
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