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Air in Vagina : Significance in the Staging of 
Uteri ne Cervica I Ca rci noma 1 

Seung Hyup Kim, M.D. , Byung Ihn Choi , M.D., Soon Beom Kang , M.D.2, 

Hyo Pyo Lee, M.D.2, Man Chung Han , M .D. 

PURPOSE: To evaluate t 'ne significance of vaginal air seen on CT scan in 
preoperativestaging of uterine cervical carcinoma 

MATERIALS AND METHODS:A comparison was made between CT findings of 
vaginal air and true vaginal involvement status in 85 patients with uterine cervical 
carcinoma. CTfindings were analyzed in terms of the presence or absence ofvaginal 
air, number of CT slices in which vaginal air was seen, shape of vaginal air, and re­
lation of vaginal air to cervical mass. 

RESULTS: Vaginal air was present in 35 patients and was absent in 50. Although 
the mere presence of vaginal air or multiplicity of CT slices showing vaginal air did 
not signify the presence of vaginal involvement, vaginal air with irregular margin or 
vaginal air adjacentto uterine cervical mass was suggestive of vaginal involvement. 

CONCELUSION: These observation of vaginal air in interpreting CT may be helpful 
in the preoperativestaging of uterine cervical carcinoma. 
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INTRODUCTION 

Althogh magnetic resonance(MR) imaging has been 
proved to be superior to computed tomography(CT) in 
the evaluation of parametrial status(1 -4) , CT is still be­
ing used popularly for the preoperative staging of uter­
ine cervical carcinoma. CT scan has severallimitations 
in the staging of uterine cervical carcinoma, one of 
which is its unreliability in detecting vaginal involve­
ment(5). Therefore , it has been considered that stage 
IIA and stage IIIA tumors were best evaluated by clini­
cal examination(5) 

The purpose of this study was to evaluate the signifi­
cance of vaginal air in the preoperative staging of uter­
ine cervical carcinoma. 
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MATERIALS and METHODS 

Eighty - five women with histologically confirmed 
uterine cervical carcinoma were examined with CT at 
Seoul Natrional University Hospital , Seoul , Korea. The 
age of the patients ranged from 27 to 76 years(mean , 49 
years) 

CT scan was obtained on a GE 9800 scanner(GE 
Medical Systems, Milwaukee). Consecutive 10-mm­
thick sections were obtained from the level of the iliac 
crest to the symphysis pubis. Each patient received an 
oral dose of 1200 mL of 2% diatrizoate meglumine 
(Gastrografin , SChering , Berlin , Germany) hour before 
scanning and an intravenous bolus injection of 120 mL 
of 66 % ioxithalamate meglumine(Telebrix 30 ; Labora­
tioire Guerbet, Aulnay -sous -Bois , France) immedi­
ately prior to the start of the scanning . A vaginal tam­
pon was not used. 

CT images were evaluated in regard to the presence 
or absence of the vaginal ai r , the number ofCT slices in 
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Table 1. Shape 01 Vaginal Air and Vaginallnvolvement in 35 Patients with Uterine Cervical Carcinoma 
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Shape 01 Vaginal Air 

Small round bubbles 

Type-A air adjacent to mass 

Asymmetric currvilinear 

Type-B air adjacentto mass 

Symmetric linear or curvilinear 

Type-C air adjacent to mass 

I rregular-margined 

Type-D air adjacent to mass 

Air within mass 

Type 
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16 35 Total 

findings in 11 patients in whom surgical exploration 
was not performed because of the advanced stage of 
the disease. Comparisons were made between CT 
findings of the vaginal air and the surgical - pathologic 
or physical- examination findings ofthe vagina 

Vaginal air was present on CT scan images in 35 
patients (41 %) and was absent in 50 (59%). Among 35 
patients in whom vaginal air was present, vaginal in­
volvement by uterine cervical carcinoma was present 
in 16 patients and was absent in 19. Among 50 patients 
in whom vaginal air was not seen on CT scan , true 
vaginal involvement was presnt in 14 and was absent 
in 36. If we regard the presence of vaginal air on CT 
scan as a sign of vaginal involvement, this CT finding 
have a sensitivity of 53 %, a specificity of 65 %, an accu­
racy of 61 % , a positive predictive value of 46% , and a 
negative predictive value of 72% in an assessment of 
the vaginal involvement by uterine cervical carcinoma 

Vaginal air was present on only one CT slice in 17 
patients (true involvement was present in eight and ab­
sent in nine) , on two slice in 13 patients(ture involve­
ment was present in six and absent in seven) , and on 
three slices in five patients (true involvement was pres­
ent in two and absent in three) . There was no definite 
correlation between the number of CT slices in which 
vaginal airwas present and the true involvement of the 
vagina by the tumor. 

The shape of the vaginal air was classified into nine 
types as follows (Fig. 1) ; A(single or multiple small 
round air bubbles , Fig. 2a,b) , MA(type-A air adjacent to 

cervical mass, Fig. 2c) , E(asymmetric curvilinear 
vaginal air, Fig. 2d) , MB (type-B air adjacent to cervical 
mass, Fig. 2e) , C(symmetric linear or curvilinear 
vaginal air collection , Fig. 2t) , MC(type-C air adjacent to 
cervical mass, Fig. 2g ), D(irregular-margined vaginal 
air , Fig. 2h , i) , MD(type-D air adjacenttocervical mass, 
Fig. 2j) , and 티air within cervical mass , Fig. 2k) 

RESULTS 
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Fig. 1. Schematic drawing 01 types 01 vaginal air seen on CT 
in patients with uterine cervical carcinoma. a, Small round air 
bubbles (Fig. 2a,b). MA, Type-A air adjacent to cervical mass 
(Fig. 2c). b, Asymmetric curvilinear vaginal air (Fig. 2d). MB , 
Type-B air adjacent to cervical mass(Fig. 2e). c, Symmetric 
linear or curvilinearvaginal air (Fig. 21). MC, Type-C air adjac­
entto cervical mass(Fig. 2g). d, I rregular margined vaginal air 
(Fig. 2h ,il. MO, Type-D air adjacent to cervical mass(Fig. 2j). E, 
Air within cervical mass(Fig. 2k) 
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which vaginal air was seen , the contour of the vaginal 
air , and the relation of the vaginal air to the cervical 
masses. CT images were evaluated by one radiologist 
(Kim SH) who was blinded to the presence or absence 
oftruevaginal involvement 

The true involvement of the vagina by uterine cervi­
cal carcinoma was determined by surgical - path이 oglc 

findings in 74 patients and by physical examination 
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Fig . 2. Types 01 vaginal air seen on CT scans 01 pelvis in patients with uterine cervical caricnoma 
a. Type-A ;a small air bubble(arrow) in vagina in a patient withoutvaginal involvement 
b. Type-A;two adjacent small air bubbles(arrows) in vagina in a patient without vaginal involvemen t. 
c. Type-MA; a small vaginal air bubble(arrow) adjacent to low-attenuation cervical mass(open arrows) in a patient without vaginal in-
volvement. 
d. Type-B ;asymmetric curvil inear vaginal air (arrows) in a patient withoutvaginal involvement 
e. Type-MB;asymmetric currvilinear vaginal air(arrows) posterior to cervical mass(m). Lelt vaginal lornix was involved in this patient 
R(rectum) 
1. Type-C ;symmetric I inear air(arrows) lill ing entire lumen olvagina in a patient without vaginal involvement. R(rectum) 
g. Type-MC;linear vaginal ai r( arrow) posterior to low-attenuation cervical mass(open arrow) in a patient with vaginal involvement 
h. Type-D ;irregular-margined vaginal air(arrows) in a patient with vaginai involvement. 
i. Type-D ;irregular margined vaginal air(arrow) in a patient with vaginal involvement 
j. Type-MD;irregular-margined vaginal ai r( arrow) adjacent to cervical mass(m). In this patient, right vaginal fornix was involved by 
tumor. R(rectum) 

k. Type-E ;two small air bubbles within cervical mass in a patient without vaginal involvement 
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The results(presence or absence of the vaginal in­
volvement) according to this classification of the 
vaginal air are summarized in Table 1. Vaginal involve­
ment was absent in all 13 patients with type-A(n = 9) , 
type-B(n=2) , and type-E(n = 2). Vaginal involvement 
was present in al[ seven patients with type-MB(n = 2) , 
type-MC(n = 1) , type-D(n = 2) , and type-MD(n = 2). In 
type-MA and type-C patients , the results were not defi­
nite 

DISCUSSION 

To improve diagnostic accuracy in staging and 
identification of Iymph node metastasis of uterine cer­
vica[ carcinoma, CT has been used with several 
[imitations. One of the causes of significant staging 
errors that arise with use of CT was that CT could not 
detect vagina[ invo[vement re[iab[y(5) . CT criteria for 
vaginal invo[vement in uterine cervical carcinoma 
have not been wel[ developed(4,5) and it has been con­
sidered that stage I[A(upper two-thirds vaginal invo[ve­
ment) and stage [1[A([ower one-third vaginal invo[ve­
ment) tumors were best eva[uated by the clinical exam­
ination(5). However , c[inica[ staging of stage IIA or IIIA 
tumors is not a[ways easy , and sometimes pe[vic 
examination is inaccurate or impossib[e to evaluate 
vaginal invo[vement by the tumor(6,7) 

f\Jokes et a[ . reported that a small amount of vagina[ 
air on only one CT slice without distention of vagina 
was seen in 11 % of norma[ female patients and they 
suggested that this is not un[ike[y as the vaginal cavity 
is continuous with the surrounding atmospheric press­
ure(8). They also reported that the distention of the va­
gina with air and visua[ization of air on more than one 
image were found on[y with enterovaginal fistu[a and in 
those patients studied with a tampon in p[ace (8) 
Vagina[ air on CT scan a[so has been reported in 
patients with vaginitis emphysematosa(9). Recently 
Hadar et a l. reported that a [arge amount of vagina[ air 
was seen in 27 out of 2800([ess than 1 % ) fema[e 
abdomino-pe[vic CT scans(1 이 They also reported that 
23 out of 27 patients with vaginal air suffered from pe[ ­
vi c ma[ignancy and 17 had a tumor infi[trating the 
vagina[ wa[ 1. However , they did not describe the signifi­
cance of the shape of the vaginal air with regard to 
vaginal invo[vement by the tumor 

In our study , vaginal air was seen on CTscan in 41 % 
(35 our of 85 patients) , a rate much higher than 11 % 
reported by Nokes et a[ (8). Among 35 patients with 
vagina[ air in our study , true vaginal invo[vement was 
present in on[y 16 patients. [f we exc[ ude these 16 
patients in whom vagina[ air was seen on CT scan and 
true vagina[ invo[vement was present , the vagina[ air 
was seen i n 28 ’",(19 ou r of 69 patients) , sti[1 in a very 
high rate. This high frequency of vagina[ air in our 
study might be related to the fol[owing reasons. First , 

air may be co[lected in vagina if an exophytic cervical 

mass distended the vaginal cana[ without true vagina[ 
invo[vement. Second , in case of true vaginal involve­
ment, the e[asticity of the wa[1 of the vagina may be 
diminished and so the vagina dose not comp[etely co[ 
lapse al[owing air to be co[[ected in the vagina[ canal. 
Third , recent pe[vic examination might also be a cause 
of high frequency of vaginal air on CT scan in our study 
However, pe[vic examination was not performed within 
24 hours preceding CTscan in any patient in our study. 

Some reported that the use of vag inal tampon 
facilitated the demonstration of the tumor extension 
into the vagina(1 1l. A[though we did not use a vagina[ 
tampon in pelvis CT, the observation of vaina[ air may 
be usefu[ in the eva[uation of the vaginal invo[vement 
in uterinecervica[ carcinoma. 

In the present study, we did not perform a statistica[ 
analysis since the samp[e numbers of some types of 
vaginal air were too sma[ 1. However , we may say that 
the mere presence of vagina[ air was not a significant 
sign for the presence of true vaginal involvement, but 
the irregular contour of the co[[ected air or vagina[ air 
seen adjacent to the uterine cervica[ mass may be 
suggestive of vaginal invo[vement by uterine cervical 
carcinoma. Fami[iarity with this CT findings of the 
vagina[ air may be of use in the preoperative CT 
staging ofthe uterine cervica[ carcinoa 
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CT에 보이는 질내공기 : 자궁경부암의 

병기결정에서의 중요성 

김승협·최병인·강순범 · 이효표 · 한만청 

서울대학교의과대학진단방사섣과학교실 

목 적 ;자궁경부암의 수술전 병기결정을 위한 골반감 CT에서 질내에 보이는 공기의 의의를 알아보기위하여 

대상 및 방법 자궁경부암의 환자 85명으I CT 소견을 분석하였다. 질 내공기 유무， 질 내공기가 있는 경우 공기가 보이는 영상 

면의 수， 질 내공기의 모앙， 그리고 질 내공기와 자궁경부종괴와의 관계에 관하여 CT 영상을 분석하였고 암상소견과 수술 및 

병리소견으로 확인된 질침범 유무와 비교하였다. 

결 과 :85명 중 35명에서 질내공기가 있었고 50명에서는 질내공기가 없었다. 단순히 질내공기가 있다거나 여러 영상면에 

서 질내공기가 보이다는 점 들은 질침범을 시사하는 소견이 될 수 없었으나， 질내공기가 불규칙한 경계를 갖거나 자궁경부 

종괴에 인접한 질내공기는 질침빔을 시사하는 소견이었다 

결 론 이와같은 질 내공기에 관한 관잘결과는 CT를 이용하여 자궁경부암의 수술 전 병기결정을 할때 도움이 되리 라고 생 

각한다. 
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