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ABSTRACT

Background: Fistula in ano is a common and challenging condition in colorectal surgery. Accurate diagnosis is crucial
for effective treatment. This study evaluates the efficacy of transcutaneous perianal ultrasonography (TPUS) in
diagnosing fistula in ano, comparing its findings with per-operative observations.

Methods: This cross-sectional observational study was conducted at Shaheed Suhrawardy Medical College, Dhaka,
over six months. Fifty patients diagnosed with fistula in ano were included. TPUS was used to detect fistula tracts and
internal openings, with findings compared to per-operative observations. Data were analyzed for sensitivity, specificity,
positive predictive value (PPV), and negative predictive value (NPV) of TPUS.

Results: TPUS demonstrated high sensitivity in detecting fistula tracts (97.80%) and internal openings (95.45%).
However, specificity was lower for both fistula tracts (20.00%) and internal openings (33.33%). The PPV and NPV for
TPUS in detecting fistula tracts were 91.67% and 50.00%, respectively, and 91.30% and 50.00% for internal openings.
The overall accuracy of TPUS was 90.00% for fistula tracts and 88.00% for internal openings.

Conclusions: TPUS is a highly sensitive diagnostic tool for detecting fistula tracts and internal openings in patients
with fistula in ano. Despite its lower specificity, TPUS can be an effective component of a multimodal diagnostic
approach. Combining TPUS with other diagnostic methods can enhance the accuracy of diagnoses and improve patient
outcomes.
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INTRODUCTION In Bangladesh, the healthcare challenges related to
anorectal diseases, including fistula in ano, are particularly
pronounced. Limited access to diagnostic facilities and a
general lack of awareness contribute to delayed or

inaccurate diagnosis, exacerbating the burden of these

Anorectal disorders, encompassing a range of conditions
from benign to potentially malignant, represent a
significant global health burden. The prevalence and

impact of these disorders, including fistula in ano, have
been a subject of extensive research, reflecting their
clinical significance and the challenges they pose in
diagnosis and treatment.”® This prevalence underscores
the need for effective diagnostic and treatment strategies.

conditions.* The impact of fistula in ano on patient quality
of life cannot be overstated. This condition, characterized
by chronic discomfort and social stigma, significantly
impairs the daily lives of affected individuals.®> Diagnostic
challenges are compounded by the complexity of the
disease and the limitations of current diagnostic
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modalities. The standard methods for diagnosing fistula in
ano have evolved over time. Traditional techniques such
as digital rectal examination (DRE), proctoscopy, and
fistulography have been supplemented by more advanced
methods like endoanal sonography, computed tomography
(CT) scans, and magnetic resonance imaging (MRI).® Each
of these modalities offers unique insights into the
condition, yet they also come with inherent limitations. For
instance, while fistulograms are effective in determining
the number and length of fistulous tracts, MR imaging
excels in revealing the types, subtypes, and extensions of
fistulas.® Despite these advancements, accurately
diagnosing fistula in ano remains a challenge, particularly
in resource-limited settings like Bangladesh, where
advanced diagnostic tools may not be readily available.*
The treatment of fistula in ano is equally challenging.
Surgical interventions, while often necessary, carry the
risk of postoperative complications such as incontinence,
especially in cases of recurrent anal fistulas.” In
conclusion, fistula in ano represents a complex interplay of
diagnostic and therapeutic challenges. The global burden
of this condition, coupled with the specific challenges
faced in resource-limited settings like Bangladesh,
underscores the need for continued research and
innovation in diagnostic and treatment modalities. As we
advance our understanding of this condition, it is
imperative to develop strategies that are not only effective
but also accessible to populations in diverse healthcare
settings. This study evaluates the efficacy of
transcutaneous perianal ultrasonography (TPUS) in
diagnosing fistula in ano, comparing its findings with per-
operative observations.

METHODS

The study was conducted as a cross-sectional
observational study at the Department of Surgery, Shaheed
Suhrawardy Medical College, Dhaka, over a period of six
months. The study population included all patients
diagnosed with fistula in ano admitted to Shaheed
Suhrawardy Medical College Hospital during this time
frame. The sample population was selected from these
patients based on specific inclusion and exclusion criteria.
The inclusion criteria were all patients above the age of 18
years admitted with fistula in ano in the surgery ward. The
exclusion criteria included patients who were not willing
to undergo TPUS and those unwilling to undergo surgery.
The sample size for the study was set at 50 patients
following the inclusion and exclusion criteria. Sampling
was carried out using a purposive sampling technique.
Data collection involved a manual process of data editing
and clearing, followed by preparation for data entry and
analysis. The data analysis was performed using IBM
statistical package for he social sciences (SPSS) Statistics
for Windows, version 25.0, released in 2017 by IBM
Corp., Armonk, NY. Ethical measures were strictly
adhered to in accordance with the Helsinki Declaration for
medical research involving human subjects, 1964. All
study subjects or patients were informed verbally about the
study design, its purpose, and their right to withdraw from

the study at any time, for any reason. Informed consent
was obtained from all subjects who agreed to participate in
the study.

RESULTS

The distribution of participants by gender revealed a
predominant male representation, with 43 male
participants (86%) and 7 female participants (14%). Age-
wise distribution showed a higher concentration in the
younger age groups. Participants aged between 21-30
years constituted 40% of the sample (20 participants),
followed closely by those in the 31-40 years age group,
representing 44% (22 participants). The 41-50 years age
group comprised 10% of the participants (5 individuals),
while the 51-60 years age group accounted for the smallest
proportion, with 6% (3 participants) (Table 1).

Table 1: Distribution of baseline characteristics
among the participants (n=50).

Baseline demographics Frequenc Percentage
Gender

Male 43 86

Female 7 14

Age (years)

21-30 20 40

31-40 22 44

41-50 5 10

51-60 3 6

TPUS successfully detected the presence of fistula tracts
in 48 of the participants, accounting for 96% of the cases.
Only in 2 cases (4%) were the fistula tracts not detected by
TPUS. Similarly, the detection of internal openings
through TPUS was also effective, with 46 participants
(92%) showing the presence of internal openings as
identified by the ultrasonography. In contrast, TPUS failed
to detect internal openings in 4 participants, which
constituted 8% of the study population (Table 2).

Table 2: Detection of fistula tract and internal
opening by TPUS (n=50).

Variables Frequenc Percentage
TPUS fistula tract detection

Present 48 96

Absent 2 4

TPUS internal opening

Present 46 92

Absent 4 8

In the case of fistula tract detection, per-operative
observation identified the presence of fistula tracts in 45
participants, which represents 90% of the study group.
Conversely, in 5 participants, equivalent to 10% of the
cases, the fistula tracts were not detected during the
operative procedure. Internal openings were observed in
44 participants, accounting for 88% of the total number of
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cases, while 12% of cases did not have internal openings
(Table 3).

Table 3: Detection of fistula tract and internal
opening by per-operative observation (n=50).

Variables _Frequenc _ Percentage |
Per-operative fistula tract detection

Present 45 90

Absent 5 10
Per-operative internal opening

Present 44 88

Absent 6 12

In a sample of 50 participants, TPUS detected fistula tracts
in 48 cases. Of these, 44 were true positives (TP), where
both TPUS and per-operative observations confirmed the
presence of the tract. However, there were 4 false positives
(FP), where TPUS indicated a tract, but it was not
confirmed per-operatively. In contrast, TPUS failed to
detect fistula tracts in 2 cases. Among these, one was a
false negative (FN), where the tract was not detected by
TPUS but was present per-operatively. The other case was
a true negative (TN), where neither TPUS nor per-
operative observation found a fistula tract. The sensitivity
of TPUS, was 97.80%, the specificity was 20.00%, the
positive predictive value was 91.67%. The negative
predictive value was 50.00%. Overall, the accuracy of
TPUS in detecting fistula tracts was 90.00% (Table 4).

Table 4: Comparison of fistula tract detection by
TPUS with per-operative findings as the gold
standard (n=50).

Per operative ‘

TPUS fistula track fistula track Total |
Present  Absent | |

Present 44 (TP) 4 (FP) 48

Absent 1 (FN) 1 (TN) 2

Total 45 5 50

Accuracy measurements

Sensitivity 97.80

Specificity 20.00

Positive predictive 9167

value

Negative predictive

el T 50.00

Accuracy 90.00

In the study of 50 participants, the detection of internal
openings (10) using TPUS was compared with per-
operative findings. TPUS identified internal openings in
46 cases. Of these, 42 were true positives (TP) where
TPUS and per-operative findings agreed on the presence
of an internal opening. However, 4 cases were false
positives (FP), where TPUS detected an internal opening
that was not confirmed per-operatively. TPUS failed to
detect internal openings in 4 cases. In 2 of these, it was a
false negative (FN) — the internal opening was present but

missed by TPUS. The other 2 cases were true negatives
(TN), where neither TPUS nor per-operative observation
detected an internal opening. The accuracy of TPUS in
detecting internal openings was as follows: Sensitivity was
95.45%, specificity was 33.33%, positive predictive value
was 91.30%, negative predictive value was 50.00%, and
overall accuracy was 88.00% (Table 5).

Table 5: Comparison of 10 detection by TPUS with
per-operative findings as the gold standard.

Per operative

TPUS internal internal opening Total

Sty Present  Absent |
Present 42(TP) 4(FP) 46
Absent 2 (FN) 2 (TN) 4
Total 44 6 50
Accuracy measurements

Sensitivity 95.45

Specificity 33.33

Positive predictive 91.30

value

Negative predictive 50.00

value

Accuracy 88.00

DISCUSSION

The current study offers valuable insights into the
diagnostic accuracy of TPUS for fistula in ano, particularly
in comparison with per-operative findings. The
demographic distribution, predominantly male (86%) and
concentrated in the younger age groups (40% in 21-30
years and 44% in 31-40 years), is consistent with global
trends observed in anorectal disorders.®® This
demographic pattern is crucial for understanding the
disease's epidemiology and tailoring diagnostic
approaches. A pivotal aspect of this study is the high
sensitivity of TPUS in detecting fistula tracts (97.80%) and
internal openings (95.45%). These findings are in line with
previous studies that have underscored the utility of
ultrasonography in diagnosing anorectal conditions.'°
However, the specificity of TPUS in detecting fistula tracts
(20.00%) and internal openings (33.33%) was relatively
lower. This contrast between high sensitivity and lower
specificity has been a recurring theme in similar research,
indicating a potential challenge in ruling out false positives
with TPUS.™ The PPV of TPUS for fistula tracts (91.67%)
and internal openings (91.30%) in our study suggests a
high likelihood that positive TPUS findings are indicative
of actual pathology. However, the lower NPV for both
(50.00%) necessitates cautious interpretation of negative
TPUS results. This aligns with other research that
emphasizes the importance of corroborating TPUS
findings with other diagnostic methods, especially in cases
with high clinical suspicion despite negative TPUS
results.’? Delving deeper into the comparison of TPUS
with per-operative findings, our study revealed interesting
nuances. While TPUS showed a higher detection rate for
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fistula tracts and internal openings, per-operative findings,
considered the gold standard, had slightly lower detection
rates (90% for fistula tracts and 88% for internal
openings). This discrepancy raises important questions
about the sensitivity and specificity of per-operative
observations and the potential role of TPUS as a
complementary diagnostic tool. The accuracy of TPUS in
detecting fistula tracts (90.00%) and internal openings
(88.00%) was notable. These findings are supported by
other studies that advocate for the integration of TPUS in
the diagnostic pathway of anorectal disorders.*® The high
sensitivity of TPUS makes it a valuable tool for initial
assessments, while its limitations in specificity and NPV
suggest that it should not be the sole diagnostic modality.
The study's findings, particularly from the last two tables,
highlight the complex nature of diagnosing fistula in ano.
The high sensitivity of TPUS is a promising aspect,
suggesting its potential as a first-line diagnostic tool.
However, the lower specificity and NPV indicate that
TPUS is not infallible, especially in excluding the disease.
These findings necessitate a balanced approach,
combining TPUS with other diagnostic methods, such as
MRI or endoanal ultrasound, for a more comprehensive
evaluation.** The comparative analysis of TPUS and per-
operative findings also sheds light on the potential
discrepancies between non-invasive imaging techniques
and intraoperative observations. The slightly lower
detection rates of fistula tracts and internal openings per-
operatively suggest that TPUS might detect certain
pathologies that are not evident during surgery. This could
be due to the dynamic nature of TPUS imaging, which may
capture transient pathological features not apparent during
static operative assessment.

Limitations

The study was conducted in a single hospital with a small
sample size. So, the results may not represent the whole
community.

CONCLUSION

In conclusion, this study underscores the significant
diagnostic value of TPUS in the evaluation of fistula in
ano. Our findings reveal that TPUS exhibits high
sensitivity in detecting fistula tracts and internal openings,
making it a reliable tool for initial assessment in clinical
settings. However, the specificity and negative predictive
value of TPUS are comparatively lower, suggesting that
while TPUS is effective in identifying the presence of
fistula, it should be used in conjunction with other
diagnostic methods for a more comprehensive evaluation.
The study also highlights the importance of a multimodal
approach in the diagnosis and management of fistula in
ano, considering the limitations and strengths of each
diagnostic modality. Ultimately, the integration of TPUS
with per-operative findings and other diagnostic
techniques can lead to more accurate diagnoses and better-
informed treatment decisions, thereby improving patient
outcomes in the management of this complex condition.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Nigam GB, Limdi JK, Vasant DH. Current
perspectives on the diagnosis and management of
functional anorectal disorders in patients with
inflammatory  bowel disease. Therap Adv
Gastroenterol. 2018;11:1756284818816956.

2. Himmler M, Gottl K, Witczak M, Yassouridis A,
Gold DM, Liedl B. The impact of transvaginal, mesh-
augmented level one apical repair on anorectal
dysfunction due to pelvic organ prolapse. Int
Urogynecol J. 2022;33(11):3261-73.

3. Yu SWB, Rao S. Anorectal
Physiology/Pathophysiology in the Elderly. Clin
Geriatr Med. 2014;30(1):95-106.

4. Nusrat S, Gulick E, Levinthal D, Bielefeldt K.
Anorectal Dysfunction in Multiple Sclerosis: A
Systematic Review. ISRN Neurol. 2012;2012:1-9.

5. Kumari S, Himalayan KS, Sharma A. Role of
Different Diagnostic Modalities In Bhagandara I.E.
Fistulaln-Ano. IJAHM. 2017;7(4):2798-805.

6. Chrysikos D, Mariolis-Sapsakos T, Triantafyllou T,
Karampelias V, Mitrousias A, Theodoropoulos G.
Laparoscopic abdominoperineal resection for the
treatment of a mucinous adenocarcinoma associated
with an anal fistula. J Surg Case Rep.
2018;2018(3):rjy036.

7. Ottaviano M, Giunta EF, Marandino L, Tortora M,
Attademo L, Bosso D, et al. Anorectal and Genital
Mucosal Melanoma: Diagnostic Challenges, Current
Knowledge and Therapeutic Opportunities of Rare
Melanomas. Biomedicines. 2022;10(1):150.

8. Fugita FR, Santos CHM dos, Ribeiro CO da S.
Epidemiological profile of patients with fistula in
ano. J Coloproctol. 2020;40(1):1-7.

9. YadusS, Toppo A. Clinical presentation and outcome
of fistula in ano cases. Int Surg J. 2018;5(9):3006-10.

10. Siddiqui MRS, Ashrafian H, Tozer P, Daulatzai N,
Burling D, Hart A, et al. A diagnostic accuracy meta-
analysis of endoanal ultrasound and MRI for perianal
fistula  assessment. Dis  Colon  Rectum.
2012;55(5):576-85.

11. Poen AC, Felt-Bersma RJ, Eijsbouts QA, Cuesta
MA, Meuwissen SG. Hydrogen peroxide-enhanced
transanal ultrasound in the assessment of fistula-in-
ano. Dis Colon Rectum. 1998;41(9):1147-52.

12. Torkzad MR, Karlbom U. MRI for assessment of
anal fistula. Insights Imaging. 2010;1(2):62-71.

13. Maconi G, Ardizzone S, Greco S, Radice E, Bezzio
C, Bianchi Porro G. Transperineal ultrasound in the
detection of perianal and rectovaginal fistulae in
Crohn’s disease. Am J Gastroenterol.
2007;102(10):2214-9.

International Surgery Journal | June 2024 | Vol 11 | Issue 6 Page 906



Islam MS et al. Int Surg J. 2024 Jun;11(6):903-907

14. Buchanan GN, Halligan S, Bartram CI, Williams AB,

Tarroni D, Cohen CRG. Clinical examination,
endosonography, and MR imaging in preoperative
assessment of fistula in ano: comparison with
outcome-based reference standard. Radiology.
2004;233(3):674-81.

Cite this article as: Islam MS, Sayem MA, Akther
SMQ, Lima 1J, Mandal SC, Galib MSA, et al.
Correlation between transcutaneous perianal
ultrasonography findings and preoperative findings of
fistula in ano. Int Surg J 2024;11:903-7.

International Surgery Journal | June 2024 | Vol 11 | Issue 6 Page 907




