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BLOOD SUPPLY OF HUMAN UTERINE CERVIX —
A SEM STUDY
Abstract: A i m: The main goal of this study was assessment of vascular structure of human uterine
cervix.
M a t e r i a l s a n d M e t h o d s: The study was carried out on 25 human uteri of females aged 25–45,
collected upon autopsy. Vessels were injected with synthetic resin, next corroded and coated with
gold, finally observed using scanning electron microscope.
R e s u l t s: On a sagittal section we have distinguished several zones in the vascular picture of the
uterine cervix consisted of differently arranged veins, arteries, arterioles and capillaries. Due to technical reasons we were unable to receive a picture of vascular composition of cervical uterine canal
on transverse section.
C o n c l u s i o n s: Scanning elector microscopy is a method which might be applied to study the
structure of human uterine cervix.
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INTRODUCTION
Cancer of the uterine cervix belongs to the leading malignancies in all over the
world. Most of anatomical observations on the vasculature of uterine cervix concentrate on surface, subepithelial vessels, for colposcopic reasons [1–3]. Blood
supply of human uterus was a subject of several studies [4–7], both normal
and under pathological conditions [8–14], although not too much attention was
paid to the uterine cervix. Blood supply of surface epithelium of uterine cervix
was also the subject of several anatomical studies [15–17]. Deep blood vessels supplying uterine cervix were also a subject of numerous studies, however
methods used allowed mostly qualitative assessment. SEM and microcorrosion
enable almost 3-D evaluation of vascular network and seems to be best currently
available method.
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MATERIAL AND METHODS
Twenty five uteri were obtained upon autopsy of women aged 25–45 years, deceased due to causes not related to disorders of the reproductive system. The study
was approved by the Ethics Committee of the Jagiellonian University Medical
College (KBET/121/8/2007). The material was collected 6–24 h after death. Each
uterus together with ovaries and cervical portion of the vagina was removed in
such a way that relatively long fragments of uterine and ovarian vessels (arteries
and veins) were retained.
Immediately after removal, the uteri were perfused via the afferent arteries
with prewarmed (37oC), heparinized saline (12.5 IU/ml heparin; Polfa, Poland,
containing 3% dextrane (70kDa) and 0.025% lidocaine (Lignocaine; Polfa, Poland),
until the fluid outflowing via the veins was completely transparent (~5 min). Next
perfusion was continued using a solution of 0.66% paraformaldehyde/0.08% glutaraldehyde (Sigma, Germany) in 0.1 mol/l cacodylate buffer, pH 7.4 supplemented
with 0.2% lidocaine. Finally, the vascular system was injected with 60–80 ml of
Mercox CL-2R resin (Vilene Comp. Ltd. Japan) containing 0.0625 mg/ml methyl
acrylate polymerization initiator (Vilene Comp. Ltd. Japan) and the uteri were
left in a warm water bath (56oC) for several hours to allow polymerization and
tempering of the resin.
When the polymerization was completed, the uterine tissues were macerated
for 5–6 days by repeated baths in 10% potassium hydroxide at 37oC followed by
washing with warm (50–55oC) running tap water. The obtained vascular casts
were washed for the next 4–5 days in multiple changes of distilled water under
mild vacuum conditions, cleaned in 5% trichloroacetic acid for 1–2 days, washed
again in distilled water for 2–3 days and freeze-dried in a lyophilizer (Liovag G2;
Aqua Fina, Germany).
The freeze-dried casts were examined macroscopically, gently dissected [18]
to expose the vasculature of uterine cervix and stored in an exiccator containing
phosphorus pentoxide until the microscopic examination. They were then mounted onto copper plates using colloidal silver and ‘conductive bridges’ and coated
with gold. The casts were examined using a JEOL SEM 35-CF scanning electron
microscope at 20–25 kV (Jeol, France).
RESULTS AND DISCUSSION
The study was designed to show the angioarchitecture of ‘pericervical’ zone of
human uterine cervix, with special attention to cervical canal and its nearest regions, using corrosion casting technique and scanning electron microscopy (SEM).
Application of SEM and corrosion casting has been many times described by different authors [19] but so far it has not been a subject used to see the cervical
vascular structures of human uterus in many cases [20–22].
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In the sagittal sections of the uterine cervical corrosion casts, very close to
the outer subserosal layer, immediately beneath the serous membrane, one could
observe densely arranged vessels, both arteries and veins (~500 μm). More medially, about 1–2 mm, towards the cervical canal we could observe a zone of the
largest vessels. Their caliber reached 0,8–1 mm. These vessels were encircled by
avascular regions which were probably the result of corrosion of the perivascular
connective tissue. System of cervical vessels consisted of three layers: a zone of
the outer vessels, usually large arteries and veins, located very close or inside
the outer membrane; zone of muscular layer; which were characterized by more
loose and irregular arrangement and finally a zone of vessels located very close
to the lumen of the cervical canal, which were more dense (Fig. 1).
Arteries and veins of the zone of large vessels were giving off the branches
(~220–260 μm) which penetrated at right angles to the long axis of the cervical
canal (Fig. 2). Next these branches were subdivided into small capillaries (~12–
18 μm) forming a lauder-like system (Fig. 1), which consisted of vessels running
partially parallel to long axis of cervical canal, next at right angles and finally
parallel again (Fig. 3).

Fig. 1. Corrosion cast. SEM. System of small vessels close to the cervical canal. Lumen of the
cervical canal on the left [ ], a vein in its neighborhood [Ø], partially covered by loose capillary plexus.
Muscular layer vessels on the right. The limited area [¢¢¢], seen next on the Fig. 4. Bar = 1000 μm.
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Fig. 2. Corrosion cast. SEM. Large vessels (predominantly veins) [] (~120–180 μm), united with
the capillary vessels [] (~9–15 μm) close to the lumen of cervical canal [ ]. Bar = 100 μm.

Fig. 3. Corrosion cast. SEM. Capillaries and venules (~18–32 μm). A ladder-like system. Bar = 100 μm.
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Fig. 4. Corrosion cast. SEM. Capillaries (~12–25 μm) running parallel, to the veins of the lumen
of cervical canal, system of arterioles [ ] and venules [Ø]. Bar = 100 μm.

Fig. 5. Corrosion cast. SEM. Cervical canal close to the internal os. Large veins in the lumen
of canal [Ø]. Bar = 1000 μm.
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Fig. 6. Corrosion cast. SEM. Vessels of the cervical canal. Bar = 100.

The surface of the cervical canal was encircled by veins (~80–150 μm) which
were almost ideally parallel to its long axis. They were neighboring to the ladder-like system, located lateral (Fig. 4). This system was supplied by numerous
capillaries (~12–20 μm) (Fig. 5). Large veins located in the canal were covered by
rather poor capillary plexus (Fig. 6). These plexuses were united with these veins
as well as with more laterally located vessels. We did not observe similar enlargements of cervical veins as were seen in the corpus. We did not find arterio-venous
anastomoses, too. In 1999 Cicinelli and Ziegler [23] applied for the first time
a term ‘portal system’, describing a certain system which allows exchange of blood
between human uterus and vagina, allowing condensation of different substances administered exogenously. Some of the pictures in our study show regions
where small and large vessels (arteries and veins) may adhere — so maybe it is
possible that countercurrent transport exists, as suggested by these authors. In
1994 De Souza et al. proposed classification of uterine cervical vessels based on
magnetic resonance images. His observation was confirmed by our own studies.
One of the most interesting observations in our study was the demonstration of
pericanalicular system of veins.
Authors have used material obtained from autopsy — the quality was confirmed by our previous study [24]. In the current study we have observed numerous phenomena seen and confirmed by our earlier reports [25–28].
In conclusion: blood vessels of uterine cervix were arranged in the form of
three layers: the outer — external layer which contained large vessels, both ar-
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teries and veins; the middle layer which had the form of longitudinal systems
running parallel to the axis of the cervical canal and the inner layer which consisted mostly of the capillaries. The lumen of the cervical canal was lined with
the gentle network of capillaries which encircled large longitudinally running
veins which were located very close to the lumen of the canal. The systems of
the middle and inner layer were united by the transversely running stems. The
corrosion casts of the inner layer contained avascular areas, which were probably
caused by the cervical glands which were macerated during preparation of the
corrosion specimens.

CONFLICT OF INTERESTS
None declared.

REFERENCES
1. Kopecný J.: Vascular tracings of the cervix uteri in the colpomicroscopic Picture. Zentralbl
Gynakol. 1967; 89 (36): 1324–1328. — 2. Rosenbauer A.: Preparations and illustrations on the
vascular supply of the portio vaginalis Utemi. Verh Anat Ges. 1960; 1960: 457–459. — 3. Zinser H.K.:
Studies on the cervix following blood vessel injection. Geburtshilfe Frauenheilkd. 1960; 20: 651–657.
— 4. Aleksandrowicz R., Czerkwiński J.: The veins of the female reproductive system. Folia Morphol
Ceskoslov. 1981; 29: 227–229. — 5. Bulletti C., Jasonni V.M., Tabanelli S., Ciotti P., Vignudelli A.,
Flamigni C.: Changes in the uterine vasculature during the menstrual cycle. Acta Eur Fertil. 1981;
16: 367–371. — 6. Chen C.L., Guo H.X., Liu P., Huang R., Yang Z.B., Tang L., Li Z.Y., Liu C., Wu K.C.,
Zhong G.M., Hong H.W., Hu J.W., Li J.Y., Yu Y.H., Zhong S.Z., McLucas B., Beller M.: Three--dimensional reconstruction of the uterine vascular supply through vascular casting and thin slice computer
tomography scanning. Minim Invasive Ther Allied Technol. 2009; 18: 98–102. — 7. deSouza N.M.,
Hawley I.C., Schwieso J.E., Gilderdale D.J., Soutter W.P.: The uterine cervix on in vitro and in vivo
MR images: a study of zonal anatomy and vascularity using an enveloping cervical coil. Am J Roentgenol, 1994; 163: 607–612. — 8. Faulkner R.I.: The blood vessels of myomatous uteri. Am J Obstet
Gynecol. 1945; 47: 185–197. — 9. Farrer-Brown G., Beilby J.O.W., Rowles P.M.: Microvasculature
of the uterus: an injection method of study. Obstet Gynecol. 1970; 35: 21–30. — 10. Farrer-Brown
G., Beilby J.O.W., Tarbit M.H.: The vascular patterns in myomatous uteri. J Obstet Gynaecol Br
Comnwlth. 1970; 77: 967–975.
11. Farrer-Brown G., Beilby J.O., Tarbit M.H.: Venous changes in the endometrium of myomatous uteri. Obstet Gynecol. 1971; 38: 743–751. — 12. Sampson J.A.: The blood supply of uterine
myomata. Surg Gynecol Obstet. 1912; 14: 215–230. — 13. Sampson J.A.: The influence of myomata on the blood supply of the uterus with special reference to abnormal uterine bleeding. Surg Gynecol Obstet. 1912; 16: 144–180. — 14. Walocha J.A., Litwin J.A., Miodoński A.J.: Vascular system
of intramural leiomyomata revealed by corrosion casting and scanning electron microscopy. Hum.
Reprod. 2003; 18 (5): 1088–1093. — 15. Gillet J.Y., Rihm G., Koritke J.G., Muller P.: La vascularisation du col de l’uterus chez la femme. Rev Fr Gynecol Obstet. 1973; 68: 13–24. — 16. Pilarczyk K.,
Kozik W., Czerwiński F.: Arteries of the uterine cervix in reproductive age in microangiographic studies. Ginekol Pol. 2002; 73b: 1179–1183. — 17. Sekiba K., Okuda H., Fukui H., Ishii Y., Kawaoka K.,
Fujimori T.: A scanning electron microscope study of the fine angioarchitecture of the uterine cervix

12
using a newly established cast formation technique. Obstet Gynecol Surv. 1979; 34: 823–826.
— 18. Walocha J.A., Miodoński A.J., Nowogrodzka-Zagórska M., Kuciel R., Gorczyca J.: Application
of a mixture of glycol polyethylenes for the preparation of microcorrosion casts — an observation.
Folia Morphol. 2002; 61 (4): 313–316. — 19. Lametschwandtner A., Lametschwandtner U., Weiger T.:
Scanning electron microscopy of vascular corrosion casts — technigue and application: updated review. Scanning Microsc. 1990; 4: 889–941. — 20. Bereza T., Tomaszewski K.A., Walocha J., Mizia E.,
Bachul P., Chmielewski P.: Vascular architecture of the human uterine cervix, as assessed in
light- and scanning electron microscopy. Folia Morphol. 2012; 71 (3): 142–147, il.
21. Fujimori T.A.: Scanning electron microscope study of the fine angioarchitecture of the uterine
cervix — the process of mosaic formation and analysis of mosaic patterns. Acta Obstet Gynaecol Jap.
1983; 35: 431–436. — 22. Kawaoka K.: A scanning electron microscope study of the fine angioarchitecture of “punctuation” and “atypical vessels”. Acta Obstet Gynaecol Jap. 1980; 32: 823–832.
— 23. Cicinelli E., de Ziegler D.: Transvaginal progesterone: evidence for a new functional ‘portal system’ flowing from the vagina to the uterus. Hum Reprod Update. 1999; 5: 365–372. — 24. Bereza T.,
Tomaszewski K., Skrzat J., Klimek-Piotrowska W., Sporek M., Mizia E., Lis G., Pasternak A.: Quality
of corrosion specimens prepared from material obtained during autopsies — a preliminary study.
Folia Med Cracov. 2013; 53 (1): 5–12. — 25. Goncerz G., Bereza T., Skrzat J., Mituś J., Mazur M.,
Maduzia D., Kuniewicz M.: Angioarchitecture of uterine cervical leiomyomata — a SEM study. Folia
Med Cracov. 2013; 53 (3): 51–57. — 26. Bereza T., Lis G., Mituś J., Sporek M., Chmielewski P.,
Kolber W., Mazur M., Goncerz G., Kuniewicz M.: Blood vessels of the intratumoral septa in uterine
leiomyomata. Folia Med Cracov. 2013; 53 (2): 99–106. — 27. Bereza T., Skrzat J., Szczepanski W.,
Mituś J., Tomaszewski K., Depukat P.: Vascular structure of outer myometrial uterine leiomyomata
— a preliminary SEM and immunohistochemical study. Folia Med Cracov. 2013; 53 (1): 23–30.
— 28. Bereza T., Tomaszewski K.A., Lis G.J., Mizia E., Pasternak A., Mazur M., Mituś J.: “Venous lakes” — a corrosion cast scanning electron microscopy study of regular and myomatous
human uterine blood vessels. Folia Morphol. 2014: 73 (2), 164–168.

1
Chair of Anatomy
Jagiellonian University Collegium Medicum
ul. Kopernika 12, 31-034 Kraków, Poland
Head: prof. dr hab. Jerzy Walocha
Phone/fax: +48 12 422 95 11

Corresponding author:
Ewa Mizia
Jagiellonian University Collegium Medicum
ul. Kopernika 12, 31-034 Kraków, Poland
Phone/fax: +48 12 422 95 11
E-mail: ewa.mizia@gazeta.pl

