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High-Resolution CT of the Normal and Abnormal Fallopian 
Canal 
Anton Valavanis ,1 Stefan Kubik, 2 and Othmar Schubiger3 

A two-part anatomic and clinical high-resolution computed 
tomographic (HRCT) study of the fallopian canal was conducted. 
From the correlation of HRCT images of eight specimen temporal 
bones with their corresponding anatomic sectional images, it 
was evident that the full length of the fallopian canal can be 
accurately visualized . An axial section demonstrates the labyrin

thine segment, geniculate ganglion fossa, and proximal part of 
the tympanic segment, whereas a Stenver projection is used for 
the tympanic segment, second knee, and mastoid segment. In 
clinical studies axial sections simultaneously visualized the prox
imal parts of the fallopian canal in 82% of 28 cases, whereas 
Stenver projections simultaneously visualized the distal parts in 
75% of 16 cases of acute facial nerve palsy. Twenty-one patients 

with intratemporal facial nerve palsy and six patients with con
genital atresia of the external auditory canal were also examined. 
HRCT was highly accurate in detecting and defining neoplastic, 
inflammatory, and congenital lesions of the fallopian canal. A 
lower rate of detection was recorded for traumatic lesions. 

After the introd uction of high- resolution computed tomography 
(HRCT) in c linical radio logic practice and its application to the study 
of the temporal bone, preliminary reports emphasized its high 
accuracy in visualizing normal intratemporal anatomy [1 - 5] and in 
detecting various intratemporal lesions [1 , 2 , 6]. However, the 
fallopian or fac ial nerve canal received little attention, although its 
anatomy and pathology are partl y covered in more general reports 

on HRCT of the temporal bone [4 , 5 , 7]. We present briefly the 
normal appearance of the fallopian canal on HRCT and analyze the 
value of HRCT in detecting and further defining the various types of 
lesions involving the fallopian canal. 

Materials, Subjects, and Methods 

Anatomic Studies 

The temporal bones in five cadaver heads and three exarti culated 
temporal bone spec imens were scanned in various planes: (1) axial 
sections parallel to the infraorbitomeatal line (Reid base line), (2) 
axial sections parallel to the orbitomeatal line, (3) axial sections 
parallel to a line from the glabell a to the superior border of the 

zygomatic arch (glabellozygomatic line) , (4) coronal sections per
pendicular to the infraorbitomeatal line , and (5) Stenver sections. 
The scanning planes for each section were marked on the surfaces 

of the cadaver heads and the temporal bone specimens, respec
tively, with the help of the laser beam. All the temporal bones were 
th en sectioned with the microtome at th e marked levels. 

Clinical Studies 

A series of 55 patients was examined by HRCT for demonstration 
of the fallopian canal. 

Twenty-e ight patients presented with acute facial nerve palsy. 
On the basis of the c linical and laboratory examinations a diagnosis 
of idiopathic (Bell) palsy or Ramsey-Hunt syndrome was made. 

Th ese patients were investigated by HRCT either for exclusion of a 
tumor involving the fallopian canal or for measurement of the meatal 
fo ramen of the fallopian canal, which represents th e site of stran
gulation of the facial nerve in 94% of cases with Bell palsy [8, 9]. 
The results of these measurements will be reported at a later date, 
since the study has not been completed . HRCT images on these 
patients were obtained in axial and coronal planes. In 16 patients 

additional images were obtained in the Stenver projection. These 
images formed the basis for the study of the normal fallopian canal. 

Sixteen patients presented with progressive peripheral facial 
nerve palsy . Five patients presented with complete (two cases) or 
incomplete (three cases) posttraumatic peripheral facial nerve 
palsy. Six patients without facial nerve palsy were examined by 
HRCT because of congenital atresia of the external auditory canal. 

Both the anatomic and c linical HRCT examinations were per

formed with 2 mm collimation overlapping at 1 mm . Patients with 
progressive peripheral facial nerve palsy were studied after prescan 
bolus injection and interscan infusion of meglumine ioxithalamate 
30% (Telebrix 30R) with a total iodine content of 60 g. 

Results 

Normal Fallopian Canal on HRCT 

From the HRCT-anatomic correlative study it was evident that for 
adequate visualization of individual segments of the fallopian canal, 
sections must be obtained in various planes. However , the full 
length of the canal can be demonstrated with only two sections: An 
axial section at the level of the glabella and parallel to the superior 

border of th e zygomatic arch visualizes the labyrinthine segment, 
genicu late ganglion fossa, and proximal part of the tympanic seg
ment (f ig. 1). A Stenver projection at the level of a line from the 
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Fig . 1 .-HRCT of left temporal bone spec imen. 
Axia l section parallel to glabellozygomati c line. Si
multaneous visualization of labyrinthine seg ment (1) , 
geniculate ganglion fossa (2), and tympanic seg
ment (3) in their full length. 

Fig. 2.-A, HRCT of left temporal bone specimen. Stenver projec tion parallel to line from outer 
margin of contralateral orbi t to ipsilateral mastoid process. Sim ultaneous visualization of tympan ic 
segment (I) coursing below horizontal semicircular canal; second knee (k) ; and descending masto id 
segment (m) in their full length . S, Anatomic sect ion corresponding to A . Geniculate ganglion fossa (1) , 
tympan ic segment (2), oval window (3), horizontal semic ircular canal (4), second knee o f fallopian canal 
(5) , mastoid segment (6) , tympanic promontory (P) , and ca rot id canal (CC). 

3 4 
Fig. 3 .-HRCT of right temporal bone in pati ent with normal fallopian 

canal. Geniculate ganglion fossa (double arrow) in c ross section. 
Fig . 4. -lntrinsic tumor (hemangioma) of fa llopian canal at level of genic

ulate ganglion fossa. Left side, coronal section . Significant enlargement of 
geniculate ganglion fossa (arrowheads ) and circumscribed erosion of its 

outer margin of the contralateral orbit to the ipsilateral mastoid 
process visualizes the tympanic segment , the second (or inner) 
knee , and the mastoid segment (fig . 2). 

A coronal section at the cochlear level visualizes the geniculate 

ganglion fossa in cross section (fig . 3). Consecutive coronal slices 
posterior to the cochlear level visualize the tympanic segment in 
cross section. The frequency of HRCT visualization of each segment 
of the fall opian canal in various planes in the clinical study is 
summarized in table 1 . 

Abnormal Fallopian Canal on HRCT 

Tumors. Of th e 16 patients who presented with prog ressive 
peripheral facial nerve palsy , 13 had fallopian canal tumors dem
onstrated by HRCT. Tumors originating in the fallopian canal caused 
enlargement and erosion of the involved segment. This was dem
onstrated in a facial nerve neuroma and a cavernous hemang ioma, 
both occurring at the level of the geniculate ganglion fossa (fig . 4) . 
Tumors involving the fallopian canal secondarily were located ec
centric to the involved segment, either in the supralabyrinthine area, 
the middle ear cavity, or the mastoid part of the temporal bone. 
They caused erosion or complete destruction of the correspond ing 

5 
inferior cortical outline (arrow) . 

Fig. 5.-Glomus tumor of left temporal bone invo lving tympanic seg ment 
of fallopian canal. Coronal section. Erosion of cortical outline of jugular fossa 
(arrowhead), tumor mass in middle ear (white arrow), and invo lvement of 
tympanic seg ment (black arrow) by tumor. 

segment of th e canal. This was demonstrated in three congenital 
cholesteatomas involving th e labyrinthin e segment and gen iculate 
ganglion fossa, fi ve glomus tumors involving either th e tympanic 
(fig. 5) or mastoid segment, two middle ear carc inomas involving 
the tympanic segment , and one metastasis from a breast carc inoma, 
involving the geniculate ganglion fossa. 

Inflammatory lesions. Three of the 16 patien ts with progressive 
peripheral fac ial nerve palsy had inf lammatory lesions of the fall o
pian canal on HRCT. HRCT demonstrated erosion of the proximal 
tympanic segment of the canal in two cases with secondary choles
teatoma. In one case of malignant external ot itis, osteolytic destruc
tion of the d istal part of the mastoid segment was evident. 

Traumatic lesions. Of five patients with traumatica lly induced 
peripheral fac ial nerve palsy, HRCT demonstrated th e site of in
volvement of th e fallopian canal by the frac ture line in three. In two 
pat ients longitudinal fractures of the temporal bone were found . In 
these cases the fallopian canal lesion was at the level of the 
geniculate ganglion (fig. 6). In one pat ient a transverse fracture was 
demonstrated in the interna l auditory canal near the fu ndus. 

Congenital ear malformations. Of six patients with congenital 
atresia of the external auditory canal who underwent HRCT for 
middle ear evaluation, an abberant course of the fallopian canal 
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was found in two , whereas the canal appeared normal in the other 
four patients. In the two abnormal cases the tympanic segment was 
significantly shortened, the mastoid segment was situated anteriorly 
and coursed in a lateral direction, and the exit foramen of the canal 
was located in the lateral atretic plate (fig. 7). 

Discussion 

To evaluate patients with intratemporal facial nerve palsy, visu
alizat ion of the entire course of the fallopian canal is necessary. 
Sections must be obtained both parallel to the longitudinal axis of 
the canal and at right ang les to the canal. Since each of its three 
segments courses in a different direction, adequate longitudinal 
and cross-sec tional visualization theoretically necessitates perform
ing different projections for each segment. But if this were done, 
the duration of the examination and irradiation exposure would 
increase unjustifiably. 

From the anatomic part of this study it was evident that visualiza
tion of the full length of the fallopian canal can in fact be achieved 
with only two projections. An axial section parallel to a line joining 
the glabella and the superior border of the zygomatic arch visualizes 
the labyrinthine segment, genicu late ganglion fossa, and proximal 
part of the tympanic segment simu ltaneously (fig. 1). This was 
achieved in 82% of the 28 patients examined with a normal canal 
(table 1). Patient movement, head asymmetry, and inappropriate 
gantry angulation were the reasons for failure to simu ltaneously 
visualize these three parts of the canal in the other 18% of the 

TABLE 1: Frequency of Visualization of Segments of Fallopian 
Canal in Various CT Scanning Planes 

Segment(s) of Fallopian Sectional Plane of 
CT Projection 

Frequency of 
Canal Segment Visualization (% ) 

Ls Longitudinal Axial 25 / 28 (893) 
Ggf Longitudinal Axial 28 / 28 (100.0) 
Ggf Cross section Coronal 28/ 28 (100.0) 
Ts(pp) Longitudinal Axial 23 / 28(82 .1) 
Ts Cross section Coronal 16/ 28 (57.1) 
Ts Longitudinal Stenver 12 / 16(75.0) 
Ms Cross section Axial 28 / 28 (100.0) 
Ms Longitudinal Coronal 22 / 28 (78.6) 
Ms Longitudinal Stenver 15 / 16 (93.7) 
Ls + ggf + ts(pp) Longitudinal Axial 23/28 (82 .1) 
Ts + ms Longitudinal Stenver 12 / 16 (75 .0) 

Nole.- Twenty-eight pat ients with Bell palsy or Ramsey-Hunt syndrome were scanned 
in axial and coronal planes: 16 of these patien ts were also imaged in the Stenver 
projec tion. Ls = labyrinthine segment : ggf = genicu late ganglion fossa: Is = tympanic 
segment ; (pp) = proximal part : ms = mastoid seg ment. 
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patients. A Stenver projection parallel to a line from the outer margin 
of the contralateral orbit to the ipsilateral mastoid process visualizes 
the tympanic segment, second knee, and mastoid segment simul
taneously (fig . 2). This was ach ieved in 75% of the 16 patients 
examined with a normal fallopian canal. 

We obtain CT scans in the Stenver projection by placing the 
patient prone on a specially constructed head and body holder with 
the patient 's axis deviating 20° from the axis of the CT table. The 
head is hyperextended and rotated 25° toward the contra lateral 
side. However, opt imal Stenver projections generally cannot be 
performed in older patients with cervical spondylarthritis who lack 
the abi lity to adequately hyperextend and rotate the head. This was 
the main reason for the relatively high technical fai lure rate (25%) 
in simultaneously visualizing the tympanic and mastoid segments of 
the canal in this series (table 1 ). 

It is evident from table 1 that the frequency of visualization of 
each segment of the fallopian canal is higher in axial than in coronal 
sections. The lowest visualization rate was observed for the tym
panic segment in coronal sections (57.1 %). This is not surprising, 
since the tympanic segment is frequently dehiscent and courses 
obliquely with respect to the coronal plane [10). 

For exact determination of ·the accuracy of HRCT in detecting 
and defining intratemporal lesions, comparative studies with hypo
cycloidal tomography are necessary. The earliest patients stud ied 
in this series were examined by both HRCT and hypocyclo idal 
tomography. However, it soon became apparent that continuation 
of this protocol could not be justified. Information obtained from 
HRCT was either equal to or greater than that obtained from 
hypocycloidal tomography. Performance of hypocycloidal tomog
raphy in patients with intratemporal facial nerve palsy was therefore 
discontinued. All tumors involving the fallopian canal in this series 
were detected by HRCT. Intrinsic tumors of the canal most often 
originate in the geniculate ganglion [11, 12). The three most com
mon intrinsic tumors of the fallopian canal are neurinoma, heman
gioma, and meningioma [11). Both intrinsic tumors seen in our 
series caused enlargement of the geniculate ganglion fossa and 
erosion of its cortical outline (fig . 4). Adjacent thin, overlapping 
slices show the degree of extension of the tumor along the labyrin
thine and the tympanic segments of the canal, since the involved 
segments appear slightly en larged as compared with the contra lat
eral normal side. In one patient with progressive peripheral facial 
nerve palsy-not yet operated upon and therefore not included in 
this series-HRCT showed enlargement of the labyrinthine segment 
and geniculate gang lion fossa. On repeat sections after intravenous 
contrast infusion, significant enhancement was evident in the en
larged part of the fallopian canal. A highly vascular intrinsic tumor 
was diagnosed. Although we have not yet obtained histologic con
firmation of the CT diagnosis in this particular case, we recommend 

Fig . 6 .-Longitudinal fracture of left temporal 
bone involving geniculate ganglion fossa. Coronal 
section. Superolaterally displaced fragment of 
roof of geniculate ganglion fossa (arrow). 

Fig. 7.-Aberrant course of mastoid segment 
of fallopian canal in congenital atresia of external 
aud itory canal. Left ear, coronal section. Mastoid 
segment (arrow) courses abnormally in a down
ward, lateral direction. 
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contrast administration in performing HRCT in patients with pro
gressive peripheral facial nerve palsy. 

Extrinsic tumors secondarily involving the fallopian canal inc lude 
congenital cholesteatoma, glomus tumor, middle ear carcinoma, 
rhabdomyosarcoma, and metastasis [11 , 12]. All extrinsic tumors 
in this series were detected by HRCT and the site of involvement of 
the canal cou ld be identified in every case. While involvement of 
the labyrinthine segment and genicu late ganglion fossa by supra
labyrinthine tumors, especially congenita l cholesteatoma, is usually 
easily identified , demonstration of involvement of the tympanic 
segment by middle ear tumors (e.g. , glomus tumor or middle ear 
carcinoma) may be difficult (fig . 5) . 

The value of HRCT in evaluating inflammatory lesions of the 
middle ear has been previously demonstrated [6]. HRCT is not 
being performed in our institution in cases of acute otit is media . 
Since the lesion in these cases is usually localized in front of a 
dehiscent fallopian canal above the oval window or at the level of 
the coch leariform process , transmastoid decompression of the 
canal is performed if degeneration of motor nerve fibers is 90% or 
more as measured by electroneurography within 6 days of onset of 
the palsy [12]. In cases of chronic otit is media complicated by 
secondary cholesteatoma, HRCT proved highly accurate in detect
ing erosion or destruction of the fallopian canal. 

Involvement of the facial nerve occurs in 40% of transverse and 
in 20% of longitudinal fractures of the temporal bone [12 , 13]. In 
transverse fractures fallopian canal involvement occurs at the 
labyrinthine or tympanic segment, whi le involvement of the genic
ulate ganglion fossa is rare [12]. In longitud inal fractures fallopian 
canal involvement occurs in the region of the geniculate ganglion 
fossa or distal to the pyramidal turn [12]. HRCT c learly demon
strated the site of canal involvement in three cases in our series 
(fig. 6), but failed to do so in two other cases. Our series was too 
small to permit conclusions to be drawn about frequency of visual
ization of temporal bone fractures and of the site of involvement of 
the fallopian canal. But on the basis of our limited experience and 
earlier reports [2] , it can be suggested that HRCT wi ll detect 
traumatic lesions at least as frequently as hypocycloidal tomogra
phy. 

Isolated congenital anomalies of the fallopian canal involve its 
size (e.g ., hypoplasia, partial or complete agenesis) and its course 
(e.g., inferior displacement of the horizontal segment). The course 
of the canal may also be involved in generalized congenital malfor
mations of the ear. Aberration of the course of the canal in its 
mastoid and tympanic segments may be present especially in cases 
of congenital atresia of the external auditory canal. In these cases 
an anteriorly situated and laterally coursing fallopian canal is seen. 
In two cases in our series HRCT demonstrated the abnormal course 

of the canal (fig . 7), while in four other cases a normal canal was 
seen. HRCT is likely to replace conventional tomography in the 
evaluation of congenital ear malformations. 
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