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Fistula-in-ano is an abnormal connection between the anal canal or rectum and the perianal skin, often resulting
from infection in the anal glands. While clinical examination provides some insights, MR fistulogram is essential
for detailed assessment and reducing recurrence rates after surgery.

OBJECTIVE — to compare and correlate the pre-operative non-contrast MR fistulogram findings with surgical
findings, focusing on concordance rates for fistula type, craniocaudal extent of tracts, number and clock posi-
tion of internal and external openings, and presence of complicating features like secondary tracts, supralevator
extension, presence and location of abscesses.

MATERIALS AND METHODS. We retrospectively analysed 236 patients with fistula-in-ano who underwent both
MR fistulogram and subsequent surgery within a span of 1 month over one year. MRI scans were reviewed by
an experienced radiologist blinded to surgical findings. Parameters assessed included fistula type (Parks, St.
James, simple vs. complex), number and clock position of internal and external openings, craniocaudal level
of internal openings, puborectalis involvement, secondary tracts, presence of secondary tracts, and location
of abscess, if any. Concordance between MRI and surgical findings was evaluated using percentage agreement
and weighted kappa coefficients.

REesurts. Our study cohort had a mean age of 41.7 years, with the majority being men (89 %) and cryptoglan-
dular etiology (93.6 %). Transsphincteric fistula was the most common type (64 %). Complex fistulas were seen
in 63.6%. Secondary tracts, abscesses, or multiple tracts were seen in 45 %, 30.5%, and 11 %, respectively. There
was almost perfect agreement between MRI and surgical findings in identifying fistula type, clock position of
internal and external openings, secondary tracts, and location of abscesses (k=0.98, 0.93, 0.94, 0.88 and 0.98,
respectively), substantial agreement for the craniocaudal level of internal opening (x=0.72), and only moderate
agreement for the number of internal and external openings (x=0.56 and 0.51, respectively).

Concrusions. Non-contrast MR fistulogram, with its excellent soft tissue resolution, accurately depicts the type
of fistula-in-ano, localises the internal and external openings, and identifies the presence of any complicating
features with almost perfect agreement between MRI and surgical findings.
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Fistula-in-ano is a pathological communication be-
tween two epithelialized surfaces, specifically the
anal canal or rectum with the perianal skin, and the
fistulous tract itself lined by granulation tissue [2,
21]. The prevalence of fistula-in-ano is estimated to
be approximately 0.01 % in the general population,
with a higher incidence in young adults and a great-
er occurrence in males than females [5]. The anal
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glands, located within the intersphincteric space,
open into the anal crypts at the level of the dentate
line [8]. Infection or obstruction of these glands is
believed to be the primary etiological factor in the
development of most cryptoglandular fistulas [10].
Once an infection establishes itself within the anal
gland, it can spread through the path of least resis-
tance, either forming an abscess or piercing through
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the surrounding tissues to create a fistula [22]. This
process is influenced by various immunological, mi-
crobiological, and host factors. Rarely, secondary
causes such as Crohn’s disease, tuberculosis, pelvic
infections, trauma, diverticulitis, anorectal cancer,
or radiation therapy can also lead to fistula forma-
tion [12]. The most frequent clinical manifestation
of fistula-in-ano involves perianal discharge accom-
panied by pain, swelling, and inflammation in the af-
fected region [5]. Parks classification categorizes fis-
tula into four main types based on its relationship to
the anal sphincter: intersphincteric, transsphincter-
ic, suprasphincteric, and extrasphincteric [13]. The
St. James University Hospital classification system
further categorizes fistula based on anatomical land-
marks, secondary extensions, and abscess formation,
and it is more useful for describing the level of com-
plexity of fistula-in-ano [12]. The precise preopera-
tive assessment of fistula characteristics, including
the location of the internal opening, the course and
extent of the fistulous tract, and the presence of
any associated abscesses or secondary extensions,
is paramount for effective surgical management and
prevention of fistula recurrence [17]. Clinical ex-
amination, including digital rectal examination and
probing of the external opening may provide some
anatomical detail about the fistula; however, it is of-
ten incomplete due to significant patient discomfort
and may necessitate examination under anaesthesia
(EUA) for better assessment. Imaging is frequently
necessary to fully delineate the anatomy and associ-
ated complications of fistula-in-ano, with the excep-
tion of low uncomplicated fistulas [9, 18]. Magnetic
resonance imaging (MRI)/MR fistulogram has
emerged as the preferred non-invasive modality for
evaluating complex perianal fistulas due to its supe-
rior soft-tissue resolution, multiplanar capabilities,
and ability to detect subtle inflammatory changes
and fluid collections as well as delineate complex
fistula anatomy [5, 18]. Despite advancements in
medical understanding and surgical techniques, the
management of fistula-in-ano remains a formidable
challenge, primarily because of the complex anal
sphincter anatomy and the need to preserve sphinc-
ter function in order to prevent postoperative faecal
incontinence [14]. MRI aids in assessing prognosis,
particularly concerning the post-operative faecal in-
continence by assessing the length of sphincter in-
volved and monitoring treatment progress, includ-
ing resolution or recurrence of the fistula [6].
Several studies have shown that MRI accu-
rately detects the primary tract and presence of
abscesses, with reasonably high sensitivity and
specificity [9, 20]. However, we did not come across
any large population study in English literature
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with a head-to-head comparison between surgical
findings and MRI, taking into consideration sev-
eral MRI findings in patients with fistula-in-ano.
Through this study, we aim to provide additional
insight into the reliability of non-contrast MRI for
accurate depiction of the number, clock position,
and distance from the anal verge of the internal and
external openings, secondary tracts, and presence
and location of abscesses with respect to the anal
sphincter and levator ani muscle.

OgjecTIVE. Through this large-volume retrospec-
tive observational study, we aim to compare and
correlate the preoperative non-contrast MR fistu-
logram findings with surgical findings, focusing on
concordance rates for fistula type, craniocaudal ex-
tent of tracts, number and clock position of internal
and external openings, and presence of complicat-
ing features like secondary tracts, supralevator ex-
tension, and presence and location of abscesses.

Materials and methods

We retrospectively reviewed all consecutive MRI
scans done in the department of Radiology in our
institution over the course of one year for patients
with clinically apparent perianal fistulous dis-
ease who underwent surgery for the same within 1
month after the MRI scan (n=236). Their demo-
graphic, clinical, and surgical details were obtained
from electronic medical records (EMR) by the ab-
dominal radiology fellow; MRI scans were reviewed
on our PACS (Picture Archiving and Communica-
tion System) database by an experienced abdominal
radiologist who was blinded to the operative find-
ings. Patients who either did not undergo surgery
after the MRI or those who underwent surgery
more than a month after the MRI and had no fistula
on imaging were excluded from analysis.

The MRI scans were performed on either a Phil-
ips 1.5-Tesla Ingenia S or a PHILIPS 3-Tesla Inge-
nia Elition X scanner using body or phased-array
coils, without the use of intravenous paramagnetic
contrast agents or instillation contrast into the fis-
tulous tracts. No patient preparation was required
prior to the scan. T2-weighted high-resolution MRI
sequences, with and without fat suppression, using
small field of view in sagittal, oblique axial, and
oblique coronal planes with respect to the anal ca-
nal axis were used to document the MRI findings in
a structured proforma. The detailed list of our MR
fistulogram protocol is in Table 1.

Operative/surgical findings were considered
as the gold standard to assess the accuracy of the
following MRI parameters: 1. Fistula Type: Clas-
sified using both the Parks classification [13] and
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Table 1. MR fistulogram sequences

Slice thickness, Slice gap, TR/TE, Flip angle, Field of view,
MRI sequences mm mm ms degree cm
1.5T 3T 1.5T 3T 1.5T 3T 1.5T 3T 1.5T 3T

T2 STIR axial 4 3.7 0 0.4 5300/75 5100/80 90 90 22%22 23 %23
T2 STIR coronal 4 3.5 0 0.4 2200/60 5000/80 90 90 20%20 25x%25
T2 STIR sagittal 4 4 0 0.4 2200/60 4700/80 90 90 2020  25x25
3D T2 FS axial 2 1.2 0 0 1300,/200 1500/152 90 90 34x34 28 x 28
DWI axial 4 4 0 0.8 4000/105 4900/79 90 90 26 %26 24 %24
T2 TSE axial 4 3.7 0 0.4 3600/100  4600/100 90 90 20x20  23x23
T2 TSE coronal 4 3.5 0.5 0.4 5300/100  4600/100 90 90 20%20 25x25
T2 TSE sagittal 4 3 0 0.3 3100/110  3600,/100 90 90 20%20 25x%25
T1 3D mDIXON 2 2.5 0 0 5900,0 4900,/0 10 10 35x35  32x32

St. James University Hospital classification [12]
systems 2. Internal Openings: Number and clock
position, and craniocaudal level (low anal canal,
mid anal canal, high anal canal or rectum) 3. Exter-
nal openings: Number and clock position. Addition-
al MRI parameters assessed were: 4. Puborectalis
sling involvement 5. Secondary tracts/extensions
6. The presence and location of fluid collections
7. Involvement of adjacent organs (urinary bladder,
urethra, external genitalia, etc.). There was miss-
ing data in a few patients, as their surgical notes did
not include information regarding some of the fis-
tula parameters that we were trying to assess. The
concordance rate in such instances was calculated
by including only those patients with paired data
available. We also documented the presence of any
other compelling evidence of co-existing inflamma-
tory bowel disease from the patient’s EMR or other
available imaging from PACS and any evidence of
tuberculosis from the histopathological examina-
tion of the excised fistulous tract, when available.
In patients with two or more fistulous tracts, the
highest grade of St. James classification applicable
to the patient was assigned; the rest of the details
of each fistulous tract were documented separately.
In cases where the internal opening was not visu-
ally apparent in the anal mucosa, its location was
inferred based on the clock position and craniocau-
dal level where the fistulous tract penetrated the
internal sphincter. Clock positions of the internal
and external openings from MRI and surgery were
considered concordant when they matched or were
within one clock hour of each other. Every attempt
was made to document the same details assessed
during the surgery; however, in the event of one
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or more missing details in the operative notes, the
same parameter was excluded from analysis. When
internal openings were not visible during the sur-
gery, hydrogen peroxide was injected into the tract
via the external opening to assist in identification.
For the purpose of our study, the craniocaudal level
of internal opening was categorized as low anal ca-
nal when the opening was seen at or below the in-
ferior edge of the internal sphincter. The rest of the
upper anal canal was arbitrarily divided into equal
upper and mid thirds in order to be able to compare
MRI and clinical findings. Clinically, the level of in-
ternal opening was documented as ‘low” when it was
at or below the dentate line. Above the level of the
dentate line, the anal canal was arbitrarily divided
into equal upper and mid thirds — equated to ‘high’
and ‘mid’ anal canal on MRI. Patients were also
broadly grouped into simple and complex fistulas
in this study, the latter characterized by the pres-
ence of one or more of the following features: high
transsphincteric tract, involvement of puborectalis,
supralevator extension or rectal involvement, asso-
ciated fluid collections, multiple fistulous tracts, in-
volvement of >30 % of the anal sphincter complex,
coexisting tuberculosis, or Crohn’s disease.
Statistical Analysis: Continuous and categorical
data were described in terms of mean, frequencies
(number of cases), and relative frequencies (per-
centages), as appropriate. MRI accuracy in predict-
ing fistula type, number, clock position, and the cra-
niocaudal level of internal opening was expressed as
percentage concordance with surgical findings and
also measured using the weighted kappa coefficient
() with a 95 % confidence interval (CI). The de-
gree of agreement was classified as slight agreement
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Table 2. Demographics and clinico-radiological
profile (n=236)

Indicator Value
Age, years (mean (min—max)) 41.7 (7-78)
Male 211 (89%)
Female 25 (11 %)
Etiology of fistula
Cryptoglandular 221(93.6 %)
Crohn’s disease 5(21%)
Tuberculosis* 4(1.7%)
Trauma 4(1.7%)
Immunosuppression 2(0.8%)
(bone marrow transplant)
Recurrent fistula 56 (23.7%)
Single fistula 211 (89.4 %)
Multiple fistula 25 (10.6%)
2 tracts 23
3 tracts 1
4 tracts 1
Secondary tracts o
(information is available for 186 patients) SLEDZH)
Abscess 72 (30.5%)
Ischioanal fossa 36
Intersphincteric 25
Supralevator 11

* Confirmed on histopathology of the excised fistulous tracts.

(0.01<x<0.20), fair (0.21<x<0.40), moderate
(0.41<x<0.60), substantial (0.61<x<0.80), or al-
most perfect (k > 0.81). All the analyses were per-
formed using the statistical package IBM SPSS
23.0 (SPSS, USA).

Results and discussion

A total of 423 MR fistulograms were performed in
our Radiology department over 1 year for evalua-
tion of perianal fistula. After excluding patients
with duplicated imaging (n=19), those who did
not undergo surgery in our institute (n=127),
underwent surgery more than a month after MRI
(n=14), or had no fistula or alternate diagnosis on
MRI (n=27), a total of 236 patients were included
in our final analysis with a mean age of 41.7 years
and the majority being males (211, 89 %), which
is consistent with available literature [15, 20, 22].
The demographic and clinico-radiological profile of
these patients is given in Table 2.

The overwhelming majority of our study patients
were thought to have cryptoglandular perianal
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fistula; etiology was attributable to tuberculosis or
Crohn’s disease (Fig. 1) in less than 4 % of subjects,
consistent with previous reports [16]. Despite the
majority of our patients having cryptoglandular
fistulas (93.6 %), more than half had complex fistu-
las (63.6 %) (Fig. 2). This is somewhat higher than
the reported prevalence of complex fistulas in other
studies [4, 9, 22] which can be explained by the re-
ferral bias in a tertiary care setting like our institu-
tion, which tends to attract a higher proportion of
complex cases. Approximately a quarter of our pa-
tients (23.7 %) had a history of prior fistula surgery
and were presenting with recurrent perianal disease.

The most common type of fistula seen on both
MRI and surgery was transsphincteric followed
by intersphincteric types, and St James Grade III
followed by Grade IV fistula (Table 3). Although
intersphincteric fistula is the most frequently en-
countered in clinical practice, [12] transsphincteric
fistula remains the predominant type identified on
MRI, reflecting the inherent selection bias in all im-
aging-based studies, especially in a tertiary referral
care centre [2, 14].

Abscess associated with perianal fistula was seen
in 72 patients (30.5 %), half of whom were in the
ischioanal fossa. Puborectalis muscle involvement
was observed in 54 patients (22.8 %). Ten patients
had fistulous tracts extending into adjacent organs,
including the urethra (n=1), penile shaft (n=2),
scrotum (n=4), prostate (n=1), vagina (n=1),
and inguinal region (n=1).

Identification of fistula location and associated
complications before surgery is crucial for appropri-
ate surgical management and to minimize recurrence
[11]. In our study, MRI accurately depicted the pri-
mary fistulous tract (both Parks type & St. James
grade), clock position of internal and external open-
ings, and presence of secondary tracts and abscess-
es with almost perfect agreement (x ranging from
0.88 to 0.98) between MRI and surgical findings
(Tables 3, 4). There was substantial statistical agree-
ment (k =0.72) between MRI and surgical findings
for the craniocaudal level of internal opening as well.
Despite a reasonably high concordance (> 70 %) be-
tween MRI and surgery in identifying the number
of internal and external openings, there was only
moderate statistical agreement (x=0.51-0.56).
This could be explained by the fact that one cannot
always visualise the sinus opening itself on the skin
or mucosa despite accurately localising the fistulous
tract on MRI due to inflammation and swelling. In
some long-term fistulas, the internal opening may be
cicatrized, making its identification very challenging
on MRI [19]. Moreover, when an internal opening
is not directly visualised on MRI, its location may
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Figure 1. 21-year-old woman with fistulizing Crohn’s disease and complex branching high trans-sphincteric
fistula. T2w axial MR images above the level of puborectalis (A), upper anal canal (B) and lower anal canal
(C) demonstrating a nearly circumferential fluid tract/collection (black arrows) encircling the outer
aspect of the anal sphincter complex and involving external sphincter muscle fibers, extending from the
1 to 8 o’clock position (A, B) at the upper anal canal and puborectalis level and from the 10 to 6 o’clock
position at the lower anal canal level (C). Few blind-ending branching tracts are seen at 11 and 1 o’ clock
positions (white arrows in C). Craniocaudal extent of the tract and the external opening in the left
gluteal region are well depicted in the T2w coronal image (D). The horseshoe-like extensions of the tract
around the anal canal are depicted in the coronal T2w images at the level of the low anal canal (white
arrow in D) and upper anal canal (white arrow in E). Sagittal CT image (F) of the same woman showing
small bowel involvement by Crohn’s disease with thickened and clumped ileal loops in the pelvis and
ileovaginal fistula (black arrow) resulting in air in the vaginal lumen (*). She underwent EUA with
drainage of collection and seton insertion and received antibiotics followed by Biologics

L i

Figure 2.36-year-old man with a complex branching anterior fistula-in-ano. T2w (A) and T2 Fat suppressed (B)
sagittal MRI depicting the long anterior tract leading to the external opening in the scrotum (1), its branches
in the perineum (2), and an anterior intersphincteric abscess (3). T2w axial MRI (C) depicts the defect in
the internal sphincter with a potential internal opening at the 12 o’ clock position (4) of the upper anal
canal. Examination under anaesthesia showed a high anterior intersphincteric fistula with an external
opening at the 1 0’ clock position at the base of the scrotum, an internal opening at the 12 o’ clock position
3 cm above the anal verge, and an intersphincteric abscess, which was drained along with partial
fistulectomy and seton insertion
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Table 3. MR and surgical classification of perianal fistula

Indicator MRI Surgery Concordance x (95 % CI)
Parks (n = 264)
Intersphincteric 70 (26.5%) 67 (25.3%)
Transsphincteric 169 (64 %) 172 (65.1 %) 98.9% 0.97 (0.95-1)
Suprasphincteric 13 (4.9%) 13 (4.9%)
Extrasphincteric 12 (4.5%) 12 (4.5 %)
St James (n = 236)
Grade I 43 (18.2%) 41 (17.3%)
Grade IT 16 (6.8%) 15 (6.3%)
7% j 961
Grade 111 83 (35.1%) 85 (36 %) 9BT% 098 (0.96-1)
Grade IV 69 (29.2 %) 70 (29.6 %)
Grade V 25 (10.5%) 25 (10.5%)
Simple 86 (36.4 %) 83 (35.1%)
98.7% 0.98 (0.96—-1
Complex 150 (63.6 %) 153 (64.8%) % ( )
Table 4. Concordance/agreement between MRI and surgical findings
Patients with surgical and o
Index MRI details available Concordance k (95 % CI)
Number of external openings 232 166 (71.6 %) 0.51 (0.4-0.62)
Clock position of external opening 205 173 (84.4 %) 0.94 (0.91-0.97)
Number of internal openings 226 171 (75.7%) 0.56 (0.45—0.66)
Clock position of internal opening 187 156 (83.4 %) 0.93 (0.88—0.96)
Level of internal openings 169 139 (82.2%) 0.72 (0.63-0.81)
Secondary tracts 186 175 (94 %) 0.88 (0.81-0.94)
Abscess 236 233 (98.7%) 0.98 (096-1)

be inferred based on where the tract is seen involv-
ing the internal sphincter (as explained in the Meth-
odology section); this is an indirect and less reliable
way of assessment compared to the real-time visu-
alisation of the internal or external openings during
surgical exploration and taking advantage of hydro-
gen peroxide injection into the tract to assist in the
identification of the internal opening.

We acknowledge the limitations in our study, in-
cluding its retrospective nature, which may have
resulted in missing data. In our institute we do not
routinely administer I. V. Gadolinium for MRI, which
arguably may have the advantage of identifying some
secondary tracts and tiny abscesses that may be
missed on non-contrast MR fistulogram [1, 3, 7].

Advantages of our study include a large sample
size with a high proportion of complex fistulae and
head-to-head comparison between multiple find-
ings documented both on MR fistulogram and
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surgical notes. We identified the MRI parameters
that are highly reliable or concordant with surgery
and listed some parameters that are less reliably de-
picted on MRI. Specifically, the ability of MRI to
visualize soft tissues and delineate the course of fis-
tulas and associated extensions makes it a valuable
tool for surgical planning. For example, identifying
supralevator extensions preoperatively is crucial, as
these can be easily missed during EUA [10].

Our head-to-head comparison between MR fis-
tulogram and surgical findings helps highlight the
reliability of preoperative MRI in depicting the
morphology of complex fistulas. Most importantly,
there was complete concordance between MRI fea-
tures and surgical findings in terms of classifying the
type of sphincter involvement, detecting abscesses,
and identifying supralevator extension.

MRI is highly effective in classifying sphincter
involvement, detecting abscesses, and identifying
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supralevator extensions in anal fistulas. Studies
have shown that MRI has a high sensitivity and
specificity for identifying these features, often out-
performing physical examination under anaesthesia.

Conclusions

Non-contrast MR fistulogram, with its excellent
soft tissue resolution, accurately depicts the type
of fistula-in-ano, the clock position of internal and
external openings, the presence of any complicating
features including secondary tracts, and the pres-
ence and location of abscesses with almost perfect
agreement between MRI and surgical findings.
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S. Naidu, T. Putta

BignosigHicTh Mizk MPT 6€3 KOHTPACTYBAHHS T4 PE3YABTATAMHU
IHTpAoONEPALIMHOI OIiHKH ITPU HOPUIAX IIPAMOL KUIIIKU
C. Haiiny, T. IIyTra

ABiiiChKIIA IHCTUTYT TaCTPOEHTEPOJIOTII, JiKapHs A3iiicbKoro iHCTUTYTY TacTpoenTepoJorii, Xalinapaba, Irmis

Hopuiis npsAMOi KMIIKU — 1€ aHOMAJIBHE CIIOJYYEHHS MK aHAJIBHUM KaHAJIOM 400 MPSIMOIO KUIIIKOIO T4 MIKi-
POIO NEPiIAHAIBHOI JUIIHKY, SIKE 34€OUIbIIOIO BUHUKAE BHAGIOK iH(IKYBAHHS aHIBHUX 34103, KiiHiuHe
OOCTEXEHHS JJA€ IIEBHY iH(POPMALLiIO, AJI€ MATHITHO-PE30HAHCHA (picTynorpadis € HEOOXiJHOIO U1 ICTAIBHOT
Bigyastizartii Ta SMEHIIEHHA YACTOTH IiC/IAONEPALINHUX PELININBIB.

MeTa — OLiHUTH BiNOBiIHICTL MK PE3Y/IBIATAMU JOONEPALIMHOI MATHITHO-PE3OHAHCHOT (icTynorpadii
6€3 KOHTPACTYBAHHA Td OL[{HKOIO iHCTPAONEPALIIMHO 3 YPAXYBAHHAM THUIY HOPULLi, BHYTPIiIlIHLOI'O T4 30BHIIII-
HBOI'O OTBOPIB, KPAHIOKAYJAJILHOI'O PiBHA BHYTPIIIHIX OTBOPIB, HAABHOCTI BTOPUHHUX XO/IB i JIOKaIi3a1Lil
BTOPUHHHX a0CLIECIB.

Martepiagnu Ta MeTOgH. PETPOCIIEKTUBHO MTPOAHATIZOBAHO ZIaHi 236 MAIEHTIB i3 HOPUIIMH, SKUM GYIIO
BUKOHAHO MArHiITHO-PE3OHAHCHY (iCTyI0rpadiio Ta nogablie Xipypriyie JiKyBaHHs 3 iHTEpBAJIOM Bif 1 mic
J10 1 poKy. MarHiTHO-pe30HAHCHI (picTysIorpaMu Oy PO3IVIHYTI JOCBITYEHUM PA/IiOIOTOM, IKUE HE OYB MOiH-
GOPMOBAHMI MO0 PE3YIBIATIB XipypriyHOro JiKyBaHHA. OLIiHIOBAIN TAKi ITAPAMETPU: TUII HOPULLi (32 KIACH-
dikaniamu Iapkca, nikapni Cenr-xeiMca — NPOCTa YU CKIAJHA), KiIbKICTb i PO3TAITyBAHHA BHYTPIIIHIX T4
30BHIIIHIX OTBOPIB, KDAaHIOKAYAAIbHUH PiBEHb BHYTPILIHIX OTBOPIB T4 3AIy4EHHS IOOKOBO-IIPIMOKUIIKOBOTO
M’s134, 4 TAKOX (32 HAIBHOCTI) BTOPHUHHI XOZM M JIOKAJIi3a1liIo a6C11eciB. BiqnoBigHiCTh MiX pesynsraTamu MPT Ta
OL{HKOIO iHCTPAOIEPALifIHO BU3HAYAIN 324 JJOIIOMOI'OIO BiICOTKA Y3I'OPKEHOCTI Ta KOE(iLlieHTa K.

PegynbraTi. CepeHii BiK Nalli€HTiB JOCTIAHOI I'PYIIHA CTAHOBUB 41,7 POKY, OUIBIIICTD i3 HUX Oy/IH 4OJIOBiKa-
Mu (89 %), eTionorist — KpUIToreHHoo (93,6 %). HalmomupeHImmMM THIIOM HOPHIL 6yJa TpaHCChIiHKTEpHA
Hopuiis (64 %). CKaiHi HOpHIIi criocTepiranucs y 63,6 % marieHTiB, BTOPHHHI HOPHII, A6CIIECH 260 MHOMKHH-
Hi HOpHLi — y 45 %, 30,5% Ta 11 % BiINOBiAHO. YCTAHOBJICHO MAIDKE IIOBHY BilIIOBiIIHICTb MK PE3Y/IBIATAMU
MAaTHITHO-PE30HAHCHOI (picTymorpagii Ta OLiHKOIO iHTPAONEPALIHHO IIOJ0 BU3HAYEHHS TUIy HOPUILi, PO3-
TAIIyBAHHS BHYTPIIIHBOT'O T4 30BHIIIHBOIO OTBOPIB 314 YMOBHHUM IU(DEPOHIATOM, HAIBHOCTI BTOPUHHUX XO/IiB
i nokanizanii abcuecis (k 0,98, 0,93, 0,94, 0,88 Ta 0,98 BiANOBIHO), 3HAYHY BiIIOBIIHICTb JUIs1 KDAHIOKAYIAIbHO-
'O PiBHA BHYTPIITHBOI'O OTBOPY (k=0,72) Ta IIOMipHY BiZITIOBIIHICTb — IOA0 KiILKOCTi BHYTPIIIIHIX T4 30BHIIIHIX
orBopiB (k=0,56 T2 0,51 BiIIOBIHO).

BHCHOBKH. MarHiTHO-pe30HaHCHA (DicTynorpadis 6€3 KOHTPACTYBAHHS 3A0€3MEYY€E BiIMiHHY PO3/UIbHY 37aT-
HICTb M'AKHUX TKAHHWH, TOYHO BiJOOPAXY€E TUI HOPHIIi IPAMOI KUIIKH, TJOKAII3AIIiI0 BHYTPIITHIX T4 30BHIIIHIX
OTBOPIB, 4 TAKOXK JIA€ 3MOT'Y BUSHAYNTH HAABHICTb Oy/b-SIKUX YCKIAJHEHD i3 MAKe OBHOIO BiJIITOBI/IHICTIO MixK
JanuMu MPT Ta pe3ynsraTaMu OLiHKH iHTPAaoNePaIifiHoO.

Kiro4oBi cioBa: HOPHIS IIPSAMOI KHIIKH, IIEPiaHAIbHA HOPHI, KPUNTOVIAHAY/ISIPHA HOPUILS, MAIHITHO-
pe3oHaHCHA (icTynorpadis, ckiaiHa Hopul, kiacudikaris ITapkca, kacugikanis Jlikapni Cearoro xermMca.
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