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Immediate outcome of microwave ablation for liver tumours in a single
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Abstract
Introduction and Objectives

Microwave ablation (MWA) is an emerging treatment
modality for hepatocellular carcinoma (HCC) and other liver
tumours. We aimed to assess the immediate success and
complications of MWA in a cohort of patients.

Method

Patients were assessed retrospectively, using an interviewer-
administered questionnaire and a follow-up CECT/MRI at, 6-
weeks

Result

55 patients underwent MWA from October 2021-May 2022,
at Colombo-North Teaching Hospital, Ragama, Sri Lanka,
and selected private hospitals( Durdans Hospital, Colombo,
Nawaloka Hospital, Colombo, Lanka Hospital, Colombo).

The median age was 64 (40-82) years, with a male
preponderance (n=45, 81.1%). The indication was HCC in 54
(98.1%) and metastatic tumour in one (1.8%). The median
tumour size was 28 (10-80) mm. Segment VII was the
commonest site to be involved (n=18, 34.6%). The majority
(n=40, 72.7%) was a single lesion. No participant underwent
the procedure twice. The mean post-procedural hospital stay
was 12 hours (95%CI=11.4-12.5, SD=2.0).

In the 6-week follow-up, 2 recurrences (3.6%) and single
death (1.8%) with no relation to the procedure, were reported.
Another 2 (3.6%) denied the follow-up. Complete ablation
was reported in 46 patients (83.7%), comparable to the rates
in literature (95-97%), with only 7 patients (12.7%) having
residual tumours. No major complications were reported. 9
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patients (16.4%) developed 'Post ablation syndrome', not as
common as in literature (34%). They presented with
abdominal pain (7.3%), vomiting (7.3%), and fever (3.6%).

Conclusions

MWA is a successful and safe treatment option for primary
liver tumours in Sri Lanka, with ablation rates comparable to
the western world

Introduction

Hepatocellular carcinoma (HCC) accounts for 85% of
primary malignant liver tumours [1]. Microwave ablation
(MWA) is an effective thermal ablative modality in treating
HCC. Of the ablation techniques, MWA is considered
superior, considering its safety profile with equal
effectiveness [2]. In addition, the microwave ablates a wider
area while maintaining a consistent intratumoral temperature
during the procedure [2]. It has a reported major complication
ranging between 2.6-4.6% [ 1, 3, 4], mortality of 0-0.4%[2, 5],
and minor transient complications of around 7.3% [3].

The incidence of HCC is rising due to the increasing
prevalence of non-alcoholic steatohepatitis in Sri Lanka [6].
Colorectal carcinoma, a common malignancy to give rise to
secondary liver metastasis, is also rising due to the changing
population demographics [7,8]. In Sri Lankan practice,
microwave ablation is gaining popularity in treating solid
liver tumours. However, there is hardly any data on
immediate outcomes after MWA of solid liver lesions from
Sri Lanka. This study analyses a cohort of patients' tumour
characteristics and outcomes at six weeks following MWA for
solid liver tumours

Method

The study is a retrospective analysis of prospectively
collected data at Colombo North Center for Liver Diseases,
Ragama, Sri Lanka, and selected non-government institutions
in Colombo, Sri Lanka (Durdans Hospital, Colombo,
Nawaloka Hospital, Colombo, Lanka Hospital, Colombo),
where this procedure is performed. The same team conducted
itin all the institutions. Diagnosis of HCC was made based on
APASL guidelines, and the same was followed as a general
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guide for management [9, 10]. The best management option
was decided in a multi-disciplinary team meeting comprising
a hepatologist, hepatobiliary surgeons, and an interventional
radiologist. Patients who underwent MWA for the first time as
the primary treatment were included.

Microwave ablation technique

Microwave ablation was performed in the percutaneous route
using ECO 100E microwave therapeutic system®. This
system has four components; a power generator, a power
distribution system, an applicator, and a cooling system. The
power generator generated a high-frequency (2.45GHz)
electromagnetic field. 14G, 15cm, or 20cm long ceramic
antenna was used as the applicator in each patient. 0.9%
Sodium Chloride circulation was used as the cooling system.
The amount of Watts and the duration of application were
determined using the maximum diameter of the tumour
according to the ECO guideline. The higher the diameter is,
the higher the amount of Watts and duration of ablation
needed.

All the procedures were done under ultrasound guidance
using a Mindray Resona RO® machine. As all the patients had
asingle lesion, only one anterior abdominal wall puncture was
made in each of them to gain access.

Each patient underwent the ablation under sedation with
Midazolam 1mg and Fentanyl 20-100mg. Post-op monitoring
was done as per the standard practice, including oxygen
saturation monitoring for 1 hour. Oxygen was provided if
saturation dropped below 94%. The patient was discharged on
the same day in the absence of complications.

Follow-up

Each patient was reviewed at two weeks to assess post-
procedure complications. In this assessment, the presence of
at least one of the symptoms/signs out of fever (temperature
above 380 C), abdominal pain other than the pain at the site of
the procedure, nausea, and vomiting in the first five days
following the process was considered as 'Post ablation
syndrome of liver' (PASL) [11, 12]. A follow-up imaging was
performed at six weeks. CECT abdomen or MRI abdomen
was performed as the preferred mode of imaging. During the
assessment, response to treatment was defined as the absence
of residual or recurrent tumours. If any degree of pre-ablation
arterial phase enhancement or venous phase wash-off was
persistent in the follow-up imaging, it was considered a
residual lesion. If there was a newly detected arterial phase
enhancement or/and venous phase wash-off in the follow-up
imaging, that was considered a recurrent tumour [9].

Data collection

Data was gathered retrospectively using an interviewer-
administered questionnaire. Data were recorded at discharge
from the hospital, two weeks, and six weeks of assessment.

Data analysis

Statistical analysis was done using Statistical Package for
Social Sciences (SPSS) version 26. Demographic details,
background liver status, tumour factors, symptoms, and
outcome were described using percentages, means, and
medians. The associations between the outcome and the
demographic details, background liver status, tumour factors,
and procedural factors were analyzed using Cox regression
analysis and the Chi-Squared test, where a p-value less than
0.05 was considered statistically significant.

Results

Fifty-five patients (45 males, 81.8%) underwent MWA for
liver tumours from October 2021 to May 2022. The median
age was 64 (40 — 82) years. One patient (1.8%) underwent
MWA for liver metastases from colorectal carcinoma. All the
others had HCC in a cirrhotic liver. The median tumour
diameter was 28 mm (10 mm — 80 mm). The mean post-
procedural hospital stay was 12 hours (6-24 hours,
95%CI=11.4-12.5,SD=2.0).

Most patients had only one lesion (40 patients, 72.7%), while
the total number of lesions was 81. The most commonly
involved liver segment is segment 7 (14 patients, 25.5%). In
our cohort, most of the patients were child class A (41 patients,
74.5%). Most patients were T1b (36 patients, 65.5%). The
complete ablation rate was 84.8% in tumours smaller than
3cm, compared to 81.8% in tumours larger than 3cm (Table

).

Patients (3.6%) did not undergo follow-up CECT or MRI due
to personal preferences. In others, 46 patients (83.7%) were
found to have complete ablation. Seven patients (12.7%) were
found to have a residual tumour. Two patients (3.6%) were
found to have new lesions at a 6-week follow-up (Table 2).

Ablations done in Segment 6 were 100% complete. Segment
1 showed the lowest (50%) completion rate. Ablations done
for the tumours sized 00-10mm were 100% complete.
Ablations done for the tumours larger than 40mm were 100%
incomplete. Tumour stage T1a tumours show a 100% ablation
rate.
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The incidence of immediate complications was assessed.
Abdominal pain other than the pain at the site of the lesion
was complained by four patients (7.3%). 2 patients (3.6%)
developed fever (temperature above 38°C). Nausea and
vomiting were complained by four patients (7.3%). PASL
developed in 9 patients (16.4%). There were no major
complications. One of them died two weeks following the
procedure due to complications of liver decompensation
(Table 3).

Discussion

In our cohort of patients, 83.7% achieved complete ablation.
The best results were seen in Segment 6 while worse in
Segment 1. Post-ablation syndrome was reported in 16%,
while there was one mortality.

Previous data reported a complete ablation rate of over 95%
[13, 14, 15]. The success of the procedure depends on
technical accuracy and tumour characteristics. In our study,
MWA was performed under ultrasound guidance. However,
in previous studies, contrast-enhanced ultrasound scans and
fusion imaging have been utilized to increase the accuracy of
needle placement. The fusion imaging overlays the real-time
US images with previously acquired CT or MRI images [1].
The fusion technology has shown superior results in tumours
smaller than 3cm [16, 17]. In the present study, only the
percutaneous route was used for MWA. In addition to the
percutaneous route, laparoscopic and open approaches have
been used to increase the accuracy [13, 14, 18].

This cohort's median tumour size was 2.8cm, comparable to
previously published data [1]. As per available data, tumours
smaller than 3cm are most likely to be ablated entirely
compared to larger tumours [19]. This cohort achieved a
higher complete ablation rate in patients with tumours
smaller than 3cm. According to Baker et al [14], segment 8
was the most commonly ablated segment with HCC. In our
experience, segment 7 was the most frequently ablated,
followed by Segent 8. However, the highest success rate was
achieved in segment 6 and the lowest in segment 1. We used
USS as the preferred mode of image guidance. Segment 5 and
6 are located at the lower right side of the liver and has minor
interference with the rib cage and the pleural space during
needle placement. Whether simple USS guidance gives
comparative results to advance image guidance in lower liver
segments needs further evaluation.

Livraghi et al. [3] reported major complication rates of
around 2.9 % and minor complication rates of around 7.3%.
Liu et al. [4] reported 4.6% of major complications in their
series. However, in our series, there were no direct

mechanical complications reported. PASL was seen in 16.4%,
slightly lower in comparison [11, 12]. There was one
mortality (1.8 %) in our patients. This patient developed post-
procedure hepatic decompensation complicated by
worsening pre-existing cardiac abnormality with a chest
infection. Mortality with MWA was reported to be 0-0.36%

[3].

In Sri Lanka, infrastructure for advanced image guidance
facilities is yet to be developed. With available simple
ultrasound technology, MWA gives good immediate peri-
procedure results in solid liver tumours, especially in the right
lower segment liver tumours, and is cheaper than alternative
surgery. Our study has its strengths and limitations. This study
was conducted at four centres, increasing the generalizability
of our results. As a limitation, the number of patients involved
was low, which was unavoidable because it is a relatively
newer technique in Sri Lanka.
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Table 1- Tumour characteristics of the patients

Character Patients cz::Ie:::if);:tlit:n
Number of lesions [81]
1 lesion 40 (72.7%) 82.50%
More than 1 'sfsi"” 15(27.3%] 86.60%
Segl 2(3.8%] 50%
Seg2 7(13.4%) 71.40%
Seg3 5(9.6%] 60%
Segd 5(9.6%) 80%
Seg5 9(17.3%] 88.80%
Segb 6(11.5%) 100%
Seg7 18(34.6%] 88.80%
Seg8 17(30.6%] 94.10%
Child Turcott Pugh Score
Non-Cirrhotic 1(1'?%] Colore_ctal 100%

carcinoma patient

A 41(74.5%] 87.80%
B 9(16.4%] 66.60%
C 4(7.3%] 100%
Size range
00-10mm 01(1.8%] 100%
11-20mm 12(21.8%] 83.30%
21-30mm 20(36.3%] 85%
31-40mm 20(36.3%) 90%
More than 40mm 02(3.6%] 0%
[Less than 3cm] 33 84.80%
[3cm or larger] 22 81.80%
Tumour stage
Tla 04(7.3%)] 100%
Tib 36(65.5%) 83.30%
T2 15(27.2%) 86.60%
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Table 2 — Primary outcome of the microwave ablation assessed in the 6-week follow-up

The outcome in 6 weeks

Number of patients

Complete ablation

46 (83.7%)

Residual tumour

7 (12.7%)

Denied CECT or MRI

2 (3.6%)

Table 3- Complications of microwave ablation

Complication Number of patients Percentage
Abdominal pain 4 7.3

Fever 2 3.6

Nausea and vomiting 4 7.3

Post ablation syndrome 9 16.4
Mechanical complications 0 0

The Sri Lanka Journal of Surgery 2022; 40(3): 01-05
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Introduction

End stage renal disease is an emerging public health burden in
Sri Lanka. However, ESRD has been underreported due to the
deficiency of reliable epidemiological studies in Sri Lanka.

Among the treatment modalities, hemodialysis is the most
acknowledged and practiced management worldwide.' A
good vascular access is the crucial factor for efficient
hemodialysis.’ Arteriovenous fistula (AVF) is a key mode of
renal replacement therapy in ESRD patients as a permanent
definite access.” Compared to other vascular accesses such as
arteriovenous grafts and central venous catheters, AVF has
lengthier patency rate, less complications, is associated with
less mortality and is economical according to Foundation
Kidney Disease Outcome Quality Initiative (KDOQI)
guidelines.’

Despite being considered as the best access for dialysis, AVF
can result in several complications like thrombosis, infection,
stenosis, aneurysmal dilatation, steal phenomenon and
cardiac overload.' In order to avoid them, proper care of AVF
is required by health care team and ESRD patients.'

Patients' knowledge, attitudes and practices (KAP) play a key
role in minimizing complications and hospitalization due to
AVF." Vascular access guidelines mention that patients should
be provided with adequate knowledge regarding AVF

Correspondence: W.D.M.G. Amarasinghe
E-mail: pharmalaka@gmail.com
https://orcid.org/0000-0003-3868-0489

Received: 05-08-2022  Accepted: 28-11-2022
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selfcare.' Patients should adhere to acceptable self-care
behaviors with their AVFs in order to preserve it in its finest
condition.’

Elevation of the arm, avoidance of tight circumferential
dressings, assessment of AVF function daily and performance
of manual compression exercises are the key factors to be
highlighted during the period of maturation of AVF to provide
greater fistula durability. Furthermore, venous infusions and
blood pressure measurement of AVF arm should also be
discouraged.” Understanding of this is crucial in order to
minimize AVF related complications and to increase the
durability.’

As this vital aspect of AVF self-care has not been researched
broadly in Sri Lanka, particularly in Uva province we planned
to evaluate the adequacy level of KAP on ESRD patients on
hemodialysis for better understanding the lapses in AVF self-
care and to build a better outlook of patients towards AVF self-
care.

We decided to carry out this research in Uva province, Sri
Lanka because it accommodates approximately 3600 patients
of chronic kidney disease of which about 9% are on renal
replacement therapy primarily cared at satellite renal clinics
centered around Nephrology unit, DGH Badulla.’ Every year
600 patients will be diagnosed with new onset chronic kidney
disease.’

This research will also provide support for the expansion of
future educational policies which would change patient's
attitude towards achievement of necessary care.

Research methodology
Setting and study design

The research is a descriptive cross sectional prospective study
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conducted at the Nephrology unit, Uva province, Sri Lanka.
All patients with ESRD who were on longterm hemodialysis
through a permanent AVF access for a minimum of 30 days,
coming to the Nephrology unit from 01st January 2021 to 31st
January 2021 were enrolled in the survey. Patients who could
not provide answers to questionnaire at the time of data
collection due to drowsiness or confusion and patients who
were unable to self-care were excluded from the study.

Study instrument

A structured questionnaire was designed to study the KAP on
AVF care among ESRD patients on hemodialysis. Questions
of the study tool were formulated on the basis of literature
review and after interviewing the ESRD patients coming for
hemodialysis. Questionnaire was pre validated by a pilot
study. The questionnaire was divided in to four parts, which
consist of patient's demographics (Part A), knowledge (Part
B), attitude (Part C) and practices (Part D). The questionnaire
consisted of 31 well-structured questions. These
questionnaires were translated into the Sinhala and Tamil
(local languages) for the better understanding of the ESRD
patients.

Data collection

Ethical clearance was obtained from the Ethics review
committee, Faculty of Medicine, University of Colombo prior
to the study (EC-21-004).

Patient's informed written consent was taken, and each patient
was assessed via an interviewer-administered questionnaire
consisting of 31 questions during his/her routine dialysis with
minimum interference in the treatment. This was carried out at
the patient waiting area near the hemodialysis unit 30 minutes
prior to the commencement of hemodialysis. Filled
questionnaires were collected for analysis. Confidentiality of
the patient and the records were always maintained. The
analytic sample consisted of 160 questionnaires.

Data analysis

The data was analyzed using SPSS software version 26.0.
Percentages were calculated to describe the demographic
factors of the sample population. The level of knowledge,
attitudes and practices were analyzed separately using
percentages.

Knowledge was categorized into poor (<50%), average (50-
70%) and good (> 70%) according to the percentage of the
knowledge.

Attitudes were considered adequate when the patient
describes that AVF self-care is beneficial and that he feels
motivated and is ready to perform such care. In other words,

patient should answer all 3 key questions on attitudes
correctly (100%), to be considered adequate.

Attitudes were taken as inadequate when the patient did not
consider AVF self-care is beneficial or when he did not feel
motivated to perform the required care or when he was not
willing to perform it. Less than 100% of attitude was
considered inadequate

Practices were considered adequate when at least, 75% of the
practices were executed always.

Chi square test was used to compare the relationship between
patient's demographic factors (age, sex, education level,
duration of dialysis) and their level of knowledge, attitudes
and practices. p value <0.05 was considered statistically
significant.

Results

The sociodemographic characteristics of the 160 study
population showed a male predominance of 76.3%. Almost
half of the study population (50.6%) were in the age group of
40-59 years. Regarding education, 62.5% had either
secondary or higher education.(Table 1)

Table 1 —Demographic profile of the study population

Socio-demographic characteristics Total(n=160)
Age group
20-39 years 33(20.6%)
40-59 years 81(50.6%)
>60 years 46(28.8%)
Gender
Male 122(76.3%)
Female 38(23.8%)
Level of education
None 6(3.8%)
Primary education 54(33.8%)
Secondary education 95(59.4%)
Graduate/ Postgraduate 5(3.1%)

Majority of patients (79.4%) in the research study had past
medical history of hypertension. Diabetes mellitus was a
comorbidity in 28.1% whereas, 12.5% had no previous
comorbidities.

Nearly two thirds of the respondents had haemodialysis for
more than one year. Most participants received
haemodialysis twice a week (95%) and rest one or three times
per week. Chronic kidney disease of unknown origin was the
cause for ESRD in half of the patients. Approximately one
third of the patients has got either diabetes mellitus or
hypertension or both as the cause for ESRD.(Table 2)
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Table 2: Medical characteristics of the study population

Medical characteristics Total(n=160)
Medical background

Diabetes mellitus (DM) 3(1.9%)
Hypertension (HTN) 70(43.8%)
Ischaemic heart disease (IHD) 10(6.3%)
HTN & IHD 15(9.4%)
DM&HTN 29(18.1%)
DM, HTN, IHD 13(8.1%)
None 20(12.5%)
Duration of haemodialysis

< lyear 55(34.4%)
1-3 years 78(48.8%)
>3 years 27(16.9%)
Frequency of haemodialysis

Once a week 3(1.9%)
Twice a week 152(95%)
Thrice a week 5(3.1%)
Previous experience of CV access for haemodialysis

Yes 134(83.8%)
No 26(16.3%)
Aetiology for ESRD

DM 28(17.5%)
HTN 27(16.9%)
DM&HTN 1(0.6%)
Glomerulonephritis 8(5%)
Reflux nephropathy 6(3.8%)
Congenital 2(1.3%)
Vasculitis 1(0.6%)
Sepsis 7(4.4%)
Unknown(CKDU) 80(50%)

The evaluation of patients' knowledge involving AVF self-
care demonstrated that majority of the patients (88.1%) had
good knowledge while 11.9% had average knowledge and
none had poor knowledge.(Table 3)

Table 3: Evaluation of KAP among the study population

Poor(Percentage) Average(Percentage) | Good(Percentage)
Knowledge 0 19(11.9) 141(88.1)
Inadequate(Percentage) Adequate(Percentage)
Attitudes 4(2.5) 156(97.5)
Inadequate(Percentage) Adequate(Percentage)
Practices 8(5) 152(95)

All the patients knew why they needed AVF. A total of 134
patients(83.8%) had experience of a central venous
catheter(CVC) for haemodialysis either as temporary or as
tunneled line. Although 92.5% and 88.1% of respondents
knew that less infection and high durability are benefits of
AVF over CVC respectively, only 11.9% were aware that less
thrombosis is also another benefit.

The assessment of patient's knowledge about fistula care
revealed that 74.4% of the patients knew that arm should be
kept straight while AVF is healing. Nearly one fifth (21.9%) of
the patients did not know that AVF could not be used then and
there after creation and 13.1% were not aware that at least 1
month of maturation time is needed after creation of AVF to
begin haemodialysis. Significant deficiency of knowledge
(78.1%) on needing to elevate the arm after creating AVF was
observed. Moreover, still about the knowledge, it was
identified that 30% of the study population did not know that
they should feel the AVF thrill daily as surveillance.

However, some patients didn't realize the importance of not
wearing tight garments around the area of fistula (15%), not
holding heavy weights on access arm (6.9%) and not sleeping
over AVF access arm (8.1%). Majority was knowledgeable to
avoid checking blood pressure (98.1%) and drawing blood
fromaccess arm (95%).

Most respondents knew to seek medical advice when AVF site
shows signs of inflammation (92.5%), bleeding (94.4%), in

the absence of thrill/pulse (91.3%) and in the presence of
ischemic features on access arm (93.8%).(Table 4)

Overall, our study population had a positive attitude towards
AVF. Nearly all patients (99.4%) granted that fistula self-care
is useful for them and 98.8% of the patients felt motivated and
prepared to look after their fistula site.(Table 3)

Majority (95%) showed adequate practices towards AVF self-
care. Amongst the “always practicing” category of practices
that found greatest compliance are AVF access site prick
avoidance (100%)”, “pre dialysis AVF cleaning (97.5%)”
followed by “avoidance of tight clothes around AVF
(95.6%)”. Daily AVF thrill checkup (65.6%) is the most
neglected practice among the respondents.(Table 4)

In most aspects a high level of practice was reflected in
keeping with the adequate knowledge. For example, 93.1% of
people knew to avoid weight on AVF arm and 94.4%
exercised weight avoidance. In some cases, less frequency of
practice was detected along with less knowledge. For
instance, only 70% people know the importance of daily AVF
thrill check and only 65.6% practiced it.(Table 4)
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Table 4: Patients' responses for the questions to assess their knowledge, attitudes and practices

Knowledge about AVF self care

Correct answer

Wrong answer/ Don’t

(Percentage) know (Percentage)
1.Why the AVF was created? 160(100) 0
2.What is the benefit of AVF over CVC (Less infection) 148(92.5) 12(7.5)
3.What is the benefit of AVF over CVC (High durability) | 141(88.1) 19(11.9)
4. What is the benefit of AVF over CVC (Less 19(11.9) 141(88.1)
thrombosis)
5.Do you need to keep your arm straight while AVF is 119(74.4) 41(25.6)
healing?
6.Do you need to elevate your arm after creating AVF? | 35(21.9) 125(78.1)
7.Can AVF be used then and there after creation? 125(78.1) 35(21.9)
8.Do you need to wait at least 1 month after creation 139(86.9) 21(13.1)
to begin HD?
9.Do you need to do manual compression exercises to 156(97.5) 4(2.5)
get the AVF matured?
10. Do you need to feel the thrill daily? 112(70) 48(30)
11.Can you wear tight cloths/ jewelry on access arm? 136(85) 24(15)
12.Can you carry heavy weights on access arm? 149(93.1) 11(6.9)
13.Can you sleep with your head on the access arm? 147(91.9) 13(8.1)
14.Can blood pressure be checked on access arm? 157(98.1) 3(1.9)
15.Can the blood be drawn from access arm? 152(95) 8(5)
16.Can you wash AVF once it’s healed? 136(85) 24(15)
17.Do you need to go to hospital if AVF site shows 148(92.5) 12(7.5)
signs of inflammation?
18.Do you need to go to hospital if the AVF thrill/pulse 146(91.3) 14(8.7)
can’t be felt?
19.Do you need to go to hospital if AVF site is 151(.94.4) 9(5.6)
bleeding?
20.Do you need to go to hospital if you feel cold, 150(93.8) 10(6.2)
sensory-motor deficit or discoloration on access arm?
Attitudes towards AVF self care Yes No
1.Do you think that AVF care is beneficial? 159(99.4) 1(0.6)
2.Do you feel motivated for fistula care? 158(98.8) 2(1.2)
3.Do you feel prepared for fistula care? 158(98.8) 2(1.2)
Practices on AVF self care Always(Percentage) Occasionally or never

(Percentage)

1.Daily AVF thrill check up 105(65.6) 55(34.4)
2.Daily AVF washing 145(90.6) 15(9.4)
3.Avoid tight cloths/ jewelry on AVF site 153(95.6) 7(4.4)
4.Avoid weight lifting from the arm with AVF 151(94.4) 9(5.6)
5.Avoidance of sleep over AVF access arm 146(91.3) 14(8.7)
6.Pre dialysis AVF cleaning 156(97.5) 4(2.5)
7.Pre and post dialysis disinfection 142(88.8) 18(11.2)
8.AVF access site prick avoidance 160(100) 0
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There was no statistically significant difference (p<0.05)
observed when knowledge scores were compared with age,
gender, level of education, duration of dialysis.(Table 5)

Discussion

When a patient is on specific long duration treatments like
hemodialysis through an AVF access site, knowledge,
attitudes and practices play an important role in treatment
success and limitation of complications.

In this study investigator classified knowledge as “good
knowledge”, “average knowledge” and “poor knowledge”
depending on the knowledge score of > 70%, 50%-70% and
<50% respectively. According to these criteria majority
(88.1%) found to have good knowledge whereas 11.9% had
adequate and none had poor knowledge respectively. These
results were comparable to the research conducted by Rashid
etal.” It is assumed that such a high level of understanding in
patients at nephrology unit of Uva province (non-tertiary care
setting) associates with the good communication between
patient and various skilful health care providers at a minimum
oftwo times per week during dialysis sessions.

Similar study conducted by Pessoa et al in Brazil reported that
97.7% had insufficient knowledge on AVF care.” This
difference could be due to the fact that in Brazil study 56.6%
had incomplete primary education whereas in the current
study only 37.6% had incomplete primary education.

Interestingly most patients knew when to seek medical advice
for the complications of AVF such as infection, bleeding,
ischaemia and absence of thrill. These factors were not
assessed in other similar reviewed articles. High indices in the

patients' knowledge on the complications of AVF was
thought to be contributed by the effective patient awareness
programme maintained by the health care providers. Early
medical advice for above mentioned complications will
invariably lead to early intervention and good outcome.

This study described feeling motivated, prepared and
feeling beneficial of AVF self-care as adequate attitudes.
Majority (97.5%) revealed positive attitudes towards AVF
self-care in the current analysis. Similarly, Rashid et al and
Igbal et al showed positive attitudes towards AVF care in
majority of the study population.”

The AVF care practiced by ESRD patients was categorized
as sufficient in 95% of population in this research study
compared to 97.5% categorized as insufficient in Pessoa et
al. The practice that got lowest compliance in the current
study is daily AVF thrill checkup which is explainable by
the study population less knowledge about the importance
of daily AVF thrill checkup. It is recommended that this
valuable aspect of care needs to be highlighted when
educating the patients regarding AVF self-care. We believe
that showing the method of checking the AVF thrill will
enhance self-confidence of patients.

According to Rashid et al “high frequency of practice was
observed consistent with the adequate knowledge”.” The
Brazil study highlighted that all patients with insufficient
understanding also practiced an insufficient self-care of the
AVE.’ Similar findings were observed in the current study.
None of the patients in the current study showed
malpractice despite having adequate knowledge about it.
This again proves the importance of an awareness
programme which will invariably improve the relevant
practices.

Table 5: Patients’ knowledge score distribution according to age, gender, education status and duration of haemodialysis”

Knowledge Total p value
Poor Average Good
knowledge | knowledge| knowledge
(<50%) (50-70%) (>70%)
Age(years) | 20-39 0(0) 2(6.1) 31(93.9) 33(100)
40-59 0(0) 10(12.3) 71(87.7) 81(100)
>60 0(0) 7(15.2) 39(84.8) 46(100) P=0.811
Gender Male 0(0) 12(9.8) 110(90.2) | 122(100)
Female 0(0) 7(18.4) 31(81.6) 38(100) P=0.276
Education | None 0(0) 2(33.3) 4(66.7) 6(100)
Primary 0(0) 6(11.1) 48(88.9) 54(100)
Secondary 0(0) 11(11.6) 84(88.4) 95(100)
Graduate/ 0(0) 0(0) 5(100) 5(100) P=0.343
Postgraduatg
Duration off <lyear 0(0) 8(14.5) 47(85.5) 55(100)
HD
1-3years 0(0) 8(10.3) 70(89.7) 78(100)
>3years 0(0) 3(11.1) 24(88.9) 27(100) P=0.465
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Rashid et al concluded that “overall knowledge was
acceptable among all age groups and significantly better in
age group of 46-65 years”.” Igbal et al demonstrates
significant differences in KAP of AVF care in both genders
and different age groups.' Surprisingly current analysis could
not demonstrate any statistically significant association

between knowledge with age, gender or educational status.

Different to our expectation, there was no significant
correlation of knowledge with the duration of dialysis. Lack
of reiteration of important information related to AVF self-
care from health care providers could be a contributing factor
for this. Thus, we recommend that patients should be
educated about AVF care verbally and by leaflets during every
visit. Furthermore, health care provider should be encouraged
to inquire whether patient has been following the instructions
given to improve compliance of patients towards AVF self-
care athome.

In our extended review we could not find any similar research
done at other settings in Sri Lanka. Hence, we encourage
research in other parallel settings in Sri Lanka to identify the
different factors which can be addressed to improve the
outcome. It will be beneficial to establish national guidelines
to educate the population with ESRD regarding AVF self care.

Conclusion

The study demonstrates overall good knowledge, positive
attitudes leading to adequate practices towards AVF self-care
at the access site. No statistically significant correlation was
observed between the understanding of the patients and age,
gender, level of education, duration of dialysis.

Training programmes targeting the health care providers are
recommended which will ultimately transfer the knowledge
of the importance of AVF self care to the patients. In addition,
continuous program of health education should be
encouraged with use of written material which allow later
reference to solve doubts that may appear. Periodic evaluation
of the patient's knowledge, attitudes and practices will aid in
developing future educational strategies towards
achievement of necessary care.

Limitations

This study was conducted at a non-tertiary care hospital only
but the level of patient knowledge, attitudes and practices in
different types of settings could have given more
understanding into different aspects of factors linked to
patients' KAP.
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Abstract

Introduction

Bladder cancer grading is fraught with ambiguity. We aimed
to conduct a meta-analysis of grading of pT1 urothelial
cancers and assess histopathology and outcomes in a Sri
Lankan pT1 bladder cancer cohort.

Patients and Method

A meta-analysis of grading of pT1 urothelial cancers was
conducted as per PRISMA guidelines. A second meta-
analysis of the proportion of pTa/NMIBC at disease
presentation was conducted to assess impact of delayed
presentation on grading. Analysis was supplemented with
data from a cohort of Sri Lankan patients.

Results

In the meta-analysis, the overall pooled pT1 HG prevalence
was 75.3%[95% CI:68.3%-81.7%]. The pT1 HG prevalence
was significantly higher (p=4.916878e-11) among the
European, Japanese and Taiwanese studies at 90.1% [95% CI:
85.3%-94.0%] compared to the rest of the countries at 56.1%
[95% CI:46.5%-65.4%]. The overall pooled pTa/NMIBC
prevalence was 44.2% [95% Cl1:36.4%-52.1%]. The
pTa/NMIBC percentage among Europe, China and Taiwan
was 66.9%[95% Cl:62.4%-71.2%] and it was 37.6% [95%
CI:29.0%-46.6%] in Turkey and other Asian countries
indicating a significant difference(P=1.08e-08). In the Sri
Lankan cohort of 66 enrolled patients, 31(47%) had pT1, of
which 61% were low-grade (LG). The 5-year progression-
free survival (PFS) of pT1 was 60.9%. In LG it was 85.7%
and 22.2% in high-grade (HG) (P=0.0006).
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Conclusion

There is a global variation of percentages of pT1 LG versus
HG disease in bladder cancer specimens at presentation
which could be attributed to delay in treatment with stage
migration, ethnic variations in tumour biology, and
interobserver variability in assigning a grade of tumour, and
needs further study.

Introduction

Histopathology is crucial in guiding bladder cancer
management. However, grading systems are ambiguous with
significant prognostic and management implications.

In 1973 a WHO team of pathologists proposed a three-tier
system for urothelial cancers with grading being assigned
from the least to the most severe degree as G1/G2/G3[1],
based on the severity of anaplasia. With incorporation of the
1997 international society of urological pathology (ISUP)
classification in the 2004 WHO publication, pT1 tumours
(tumours invading lamina propria) were suggested to be
graded as per a two-tier low-grade (LG) and high-grade (HG)
system[2]. One of the main intentions of the 2004
classification was to reduce the inter-observer variability and
to improve prognostication[3]. The 2016 classification also
continued the two-tier LG/HG grading[4]. Despite the
European association of urology (EAU) guidelines adopting
the 2004/2016 systems, the use of both 1973 and 2004/2016
systems are recommended for non-muscle invasive bladder
cancer (NMIBC) in their 2021 updates[5,6].

Both the 1973 and 2004 systems have their weaknesses. The
1973 3-tier system “encourages” more NMIBC patients to be
assigned to the middle category (G2)[3]. Inthe 2004 system,
a large number of G2 and all G3 patients are assigned to HG
category, which may lead to the overtreatment of many
patients[3]

Many authors from North America and Europe suggest that
most pT1 tumours should be categorized as HG[7,8 ] An
analysis of two large national databases from USA
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(N=92,827) of mostly transurethral resection of bladder
tumours (TURBT), showed pT1 LG categorization fell with
time and was less likely at an academic institution[8] The
percentage of pT1 LG/pT1 total in the two studies was 15.6%
and 18.5% in 2014. In two Sri Lankan studies from 2016 and
2020, the percentage of pT1 LG/pT1 total was 70% [9] and
44% [10], being much higher than in the literature from
Europe and North America.

The objectives of our study were to assess the global variation
in grading of pT1 urothelial cancers, and the proportion of
non-invasive papillary carcinoma in non-muscle invasive
bladder cancer (pTa/NMIBC) at disease presentation in order
to evaluate the possible impact of delays in presentation on the
tumor grade. Further we compared the global variation with
local data to assess whether similar findings can be seen in Sri
Lanka as well.

Patients and Methods

A review was conducted of articles on PUBMED over the last
10 years 2011-2021 by searching on keywords (‘bladder
cancer' or 'bladder tumor' or 'urothelial cancer' or 'urothelial
carcinoma') AND ('T1"), with population-based or institution-
based study recruitment, where tumor samples were obtained
at TURBT. Specific searches of papers on PUBMED were
also done for individual countries (India, Pakistan,
Bangladesh, Nepal, Malaysia, South Korea, Egypt, Turkey,
China, Iran) on NMIBC instead of pT1. We also analyzed the
papers identified in the previous search for the proportion of
pTa/NMIBC at presentation. This was to assess the possible
impact of treatment delays on grading of pT1 disease. We
excluded studies in languages other than English, case
reports, letters and grading using the WHO 1973
classification (Figure 1).

The overall prevalence (pooled estimate) of pTa and pT1 HG
among the studies was determined by performing a random-
effects meta-analysis of proportions using the Der Simoniane
Laird model. The number of pTa and pT1 HG patients
amongst the total sample in each study was considered for the
analysis and inverse variance weighting was used to pool the
studies. Cochran Q test and I’ were used to assess the
heterogeneity between the studies. A separate stratified
analysis was done after categorising countries based on their
geographical distribution and the observed percentages of the
LG/HG and pTa/NMIBC ratios. Forest plots were developed
to summarize the results of the meta-analysis.

A urothelial bladder cancer cohort who underwent TURBT,
were prospectively enrolled, by convenient sampling, from
June 2013 to January 2017, from two teaching hospital
urology departments of Sri Lanka. All patients provided
written informed consent. The histopathology of the TURBT

specimens, classified as per the WHO 2004 grading system,
and the outcome details were reviewed retrospectively.

Kaplan—Meier survival analysis was used to analyze the
cancer-specific survival (CSS) and overall survival (OS). OS
was defined as the time from the first TURBT to death from
any cause. CSS was defined as the time from the first TURBT
to death from causes related to bladder cancer. Disease-free
survival was defined as time to tumor progression i.e. clinical,
radiological or histopathological evidence of recurrence with
stage T2 or more, or metastasis. Survival rates were compared
using Kaplan—Meier estimate curves with the log-rank test.

For all statistical tests a significance level of 5% was
considered. Analysis was done using R software version
3.6.3.

Ethical approval was obtained from the ethical review
committee of the Faculty of Medicine, University of
Colombo (EC-12-088/ 19th October, 2012) and the study was
conducted in accordance with the Helsinki Declaration of
1975, asrevisedin2013.

Results
Meta-analysis of pT1 HG and pTa tumours

The PUBMED and GOOGLE scholar review (Figure 1)
identified 23 relevant articles which showed pT1 HG
percentage (c.f LG) ranging from 80-100% in reports from
Europe, Canada, Japan and Taiwan [5, 11-17 ]. The pT1 HG
percentages obtained from China, Egypt, Turkey and Sri
Lanka range from 27-82% [Egypt 55-82%][18,19]; China 60-
77%[20-22]; Turkey 27-66% [23-26]; Sri Lanka 30-56%
[9,10]] (further details in online supplementary information
1). Overall pooled prevalence of pTl HG among all the
studies was 75.3% [95% confidence interval (CI): 68.3% -
81.7%] where the studies showed substantial heterogeneity
(12=97.4% [95% CI: 96.8%-97.9%]. A pooled prevalence of
pT1 HG among the European, Japanese and Taiwanese
studies was 90.1% [95% CI: 85.3% - 94.0%] and the rest of
the countries (China, Egypt, Turkey and Sri Lanka) showed a
prevalence of 56.1% [95% CI: 46.5% - 65.4%], illustrating a
significant difference in the prevalence of pT1 HG between
the groups (P < 0.0001) (Figure 2). The above categorization
of countries into two groups was made arbitrarily by the
authors following observation of the disparities in pT1 HG
percentages.

In the evaluation of proportion of pTa/NMIBC, European
reports showed a range of 50-75%][5,27-29 ]. Chinese studies
also showed a similar percentage of 55-75% [30-32] while
reports from Turkey and other Asian countries showed lower
percentages of pTa/NMIBC at presentation ranging from 4-
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65% (Turkey 30-65%[33-41]; Iran 58%[42]; Malaysia
54%]43]; Nepal 43% [44]; India 47-55%[45-47]; Egypt 3-
33%[18,19,45-47]; Pakistan 4%[51]; Sri Lanka 17-
47%09,10,52-54 1) (online supplementary information 2 and
Figure 3).

Overall pooled prevalence of pTa among all the studies was
44.2% [95% CI: 36.4% - 52.1%] where the studies showed
substantial heterogeneity (12 = 98.9% [95% CI: 98.7% -
99.0%]. A pooled prevalence of pTa among Europe, China
and Taiwan was 66.9% [95% CI: 62.4% - 71.2%] and the rest
of the countries (Turkey and other Asian countries) showed a
prevalence of 37.6% [95% CI: 29.0% - 46.6%], illustrating a
significant difference in the prevalence of pTa between the
groups (P < 0.0001). The above categorization of countries
into two groups was also made arbitrarily by the authors
following observation of the disparities in pTa/NMIBC
percentages.

Sri Lankan data

Pathological assessment of TURBT specimens of the sixty-
six patients enrolled showed 71% (47/66) to be NMIBC. Of
this 66% (31/47) were pT1 patients, with low grade seen in
61%(n=19) and high grade in 39% (n=12). The grading was
assigned as per the WHO 2004 grading system and the
standard criteria used can be seen in selected micrographs
from our patients (Figure 4 and 5). The pT1 LG showed better
OS and CSS over HG (P=0.003 and P=0.01 respectively)
(Figure 6 and 7 ). The pT1 tumours showed a 5-year
progression-free survival (PFS) of 60.9% (43.9% - 84.5%)
where progression was considered as advance in stage to
MIBC, diagnosis of metastasis, or death caused by urothelial
cancer. The PFS in pT1 LG was higher than pT1 HG (P <
0.0001) where the 5-year PFS for pT1 LG was 85.7% (69.2%
-100.0%) and for pT1 HG 22.2% (6.5% - 75.4%) (Figure 8).

Discussion

The meta-analysis and our study findings show marked
regional differences across the globe of LG and HG in pT1
disease in TURBT specimens. Predominant HG allocation of
most pT1 disease is seen in studies from Europe, Canada,
Japan and Taiwan, and comparatively larger proportions are
assigned to LG disease in Asian studies (apart from Japan and
Taiwan). Regional differences in the epidemiological pattern
of grades of NMIBC have been seen in other studies as well
using the 1973, G1-G3 grading system. Wang et al in their
EORTC risk table study on a Chinese population identified a
low percentage of G1 tumours - 18.6% in the study group;
20.0% in the validation group; 22.9% in the external
validation group[55] This phenomenon was similar in
Japanese reports with G1 being 13-24% [56-58] and in
Korean patients 22%/[59] This is in contrast to large
population studies from Europe where the G1 percentage is

higher, 33% [5] and 43%[60] The above studies support
regional and ethnic differences in proportions of lower
(G1/LG) and higher (G3/HG) grade tumours at TURBT.
Ethnic differences in tumor biology are therefore a possible
explanation for the findings of our study and other studies
showing regional differences in grading.

In a systematic review of grading classification systems of
NMIBC patients undergoing transurethral resection of
bladder tumor (TURBT), the EAU Guidelines Panel found
the inter-observer reproducibility for the WHO 1973 system
as 'poor’, with kappa values of 0.003—0.365 and that for the
WHO 2004/2016 system as 'poor to fair' (kappa values
0.17-0.516)[3] A single-institution study from the UK on
TURBT or biopsy specimens showed that reproducibility of
grading utilizing the 2004 system was 'good' (Kappa = 0.69)
and for the 1973 system to be 'fair' (Kappa = 0.25)[61] Tosoni
et al found that in a single-institution series of TURBT
specimens, there was a discrepancy in the grading of 38% of
patients evaluated by two uropathologists[62] In a single-
institution USA study of TURBT specimens, reassessment of
histopathology by dedicated uropathologists showed a
change in the original diagnosis in 27% including a change in
grade in 5%; this implied a potential change in treatment in
15% of patients[63] The evidence from the above studies
could imply an interobserver variation to account for the
regional differences in grades of the pT1 patients in our meta-
analysis.

The grade of the tumor is an important factor in identifying
those NMIBC at risk of progression. The EAU guidelines
panel systematic review identified progression rates in
NMIBC of 3% versus 9% versus 28% in G1 vs G2 vs G3
patients, and 2% versus 4% versus 19% in PUNLMP vs LG vs
HG, respectively[3] Chen etal found 5-year progression-free
survival rates in a cohort from China in NMIBC of PUNLMP
vs LG vs HG at 100%, 90.9% and 54.8%, respectively[64]
While the above 2 studies as well as other reports found the
1973 system better at predicting progression in NMIBC, both
systems have been validated as being a useful prognostic
indicator of progression|[3,5,64]

Similarly, our study also shows a statistically significant
difference in the 5-year overall, cancer-specific and
progression-free survival for the pT1 LG versus HG using the
2004 system, despite the marked differences in the ratio of LG
versus HG tumours in comparison to studies from countries in
the west. This points towards an actual regional difference in
grading rather than a grading difference merely due to inter-
observer variability.

Many reports have suggested the superior ability of the WHO
1973 system to predict progression compared to the WHO
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2004/2016 system.[3,5,64 ] In the 2004/2016 classification,
essentially 80% or more of pT1 tumours in Europe and North
America are classified as HG, making it a single-tier system,
thereby reducing the prognostic ability of the WHO
2004/2016 system in pT1 disease within those countries. Cao
et al imply that grading is of relative importance when
classifying pT1 tumours [65]. However treating all HG
patients who have similar risk factors, the same as G3
patients, may lead to overtreatment [3]. The larger
proportions of LG patients within the pT1 subgroup in China,
Egypt, Turkey and Sri Lanka as found in the literature and in
our study, may suggest that the 2004/2016 system possibly
better prognosticates pTl patients in these countries
compared to western populations.

Stage migration of pTa LG tumours to pT1 due to delays in
presentation or diagnosis can also be postulated to account for
these findings. Stage migration is possible due to variable
delays in treatment in different countries. It is possible that
stage migration of the tumours from pTa (majority LG) to pT1
accounts for observed global grade differences in pT1 disease
in TURBT. The European and Chinese studies show a higher
proportion of pTa/NMIBC in comparison to Turkey, Egypt
and other Asian countries e.g. [ran, Malaysia, India, Pakistan,
and Sri Lanka. However, in Chinese studies which have a
similar proportion of pTa/NMIBC to European studies, the
pT1 LG patent number is very much higher than in Europe. So
this factor alone may not explain the higher percentage of pT1
LG tumours in China and other Asian regions.

The risk stratification of the EAU guidelines for the
management of NMIBC, updated in 2021, is based on the
EORTC risk tables [6]. The current guideline has a 4-tiered
risk allotment for NMIBC patients, with a new very high-risk
group identified. It includes patients based on tumor staging,
grading, presence of carcinoma in situ (CIS), and risk[6].
Either the WHO 1973 or the 2004/2016 grading system can be
used to stratify the patients, however, the panel recommends
the WHO 1973 system if available, due to better prognostic
value[6] The ISUP expert opinion paper based on literature
review strongly suggests dividing the T1 HG group into
intermediate and high-grade groups based on the WHO 1973
system[66] These guidelines and recommendations will
however depend on the reliability of the assigned grading of
the tumor. The regional variations in the grading of pT1
patients may lead to patients being assigned to different risk
groups dependent on a contentious grade allocation.

Limitations of our study include small patient numbers in our
cohort. However, a similar pattern of tumour grades was
demonstrated in previous studies from Sri Lanka and is also
seen in many regional Asian studies. In the pooled analysis of
the meta-analysis, categorization of data from countries was

done arbitrarily following observation of the individual
national data. This was with the intention of initial
identification of the issues with grading. While our study
identifies the issues in tumor grading and postulates possible
explanations for the findings, definitive answers for the
observations need to be sought by prospective studies with the
participation of uropathologists from varying countries to
overcome the possible issues due to interobserver variability.

Conclusion

There is gross variation in the percentages of pT1 LG versus
HG disease in transurethral resection specimens in different
countries from various regions across the globe. European,
Canadian, Japanese and Taiwanese studies show a much
higher percentage of pT1 HG disease when compared with
other Asian studies. While ethnic variations in tumor biology
could account for these differences, other factors such as
interobserver variability in assigning grade of tumor and
delay in treatment with stage migration could also contribute,
and need further study
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Abstract
Introduction

Urolithiasis is the most prevalent surgical disorder of urinary
tract in Asia. The prevalence of urolithiasis varies with
demographic factors. There are many treatment options
feasible. The specific treatment approach depends on
composition, location, size of the stones and preferences of
the patients and hospital capability.

Objctive
The aim of the study was to assess the demographic details,
clinical presentation, and management of patients with
urolithiasis in a single urological unit at a tertiary care
hospital.

Methods

A descriptive cross-sectional study was conducted in a total of
247 diagnosed urolithiasis patients in a single urological unit
ata tertiary care hospital from August 2021 to July 2022. Data
were collected from patients' records; demographic details,
clinical presentation and management of urolithiasis were
retrieved. Collected data were analyzed with SPSS 26.0.

Results

Among the 247 patients, the majority were males (n=159,
64.4%). Patients ranged from the age of 13-83 years, with a
mean age of 48.8 (SD: 15.2) years. The most common
presenting symptom was pain (n=150, 60.7%). In 45.3%
(n=112) comorbidities such as diabetic mellitus (n=64),
hypertension (n=77), hyperlipidemia (n=29), chronic kidney
disease (n=15) and ischemic heart disease (n=12) were seen.
The majority had single stones (n=171, 69.2%). The
commonest site of stones was on the left urinary tract (n=101,
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40.9%) followed by right (n=95, 38.5%), and bilateral
(11.3%), Bladder (8.5%) and urethra (0.8%) were the other
sites. The ureteric stones (n=125, 50.6%), and a mean size of
14.8mm (SD: 11.7) were more common than renal stones
(n=74, 30.0%), and a mean size of 19.9mm (SD 11.8). The
majority (n=186, 75.3%) were treated surgically.

Conclusion

Urolithiasis was more commonly seen in males. The
commonest presentation was pain, and the site was ureter.
Nearly half of the patients had at least one non-communicable
comorbidity, and the majority were treated surgically.

Introduction

Urolithiasis is the most prevalent urological disorder in Asia,
and it is described as the formation or occurrence of stones at
any level of the urinary tract [1]. The prevalence of
urolithiasis varies with geographical area, race, age,
occupation, and gender [1,2]. The occurrence of urolithiasis
rises between 4" and 6" decade of life and symptoms vary
from, being a symptomatic to mild to moderate infections,
life-threatening sepsis, and obstructive renal failure [2].

Patients may be asymptomatic but typically present with
acute renal colic, ureteric colic, loin pain, abdominal pain,
groin pain, genital pain, dysuria, haematuria, urinary tract
infection (UTI), vomiting and occasionally fever [3]. When
ureteral stones obstruct the urinary system or transit through
the ureter, acute renal or ureteric colic commonly occur.
Urolithiasis can also be associated with medical conditions
such as diabetes mellitus, hypertension,hyperparathyroidism,
gout,recurrent UTI, neurogenic bladder, and congenital
anomalies of urinary tract[1]

Various treatment options are available for urolithiasis:
watchful waiting, medical expulsive therapy, and surgical
intervention such as ureterorenoscopy (URS), Percutaneous
Nephrolithotomy (PCNL), laparoscopy, extracorporeal
shockwave lithotripsy (ESWL) and rarely open surgery.
However, the exact therapy is determined by multiple factors:
namely, stone factors (size, location, composition), patient
factors (fitness, preference, anatomical anomalies) and
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resource factors (facilities, surgeon's experiences) [4,5]. Table 1: Clinical presentation of urolithiasis

No %
The aim of the study was to assess the demographic details, Presenting symptoms
clinical presentation, and management of patients with Pain 150 60.7%
urolithiasis admitted to the tertiary care hospital, Northern Dysuria 24 9.7%
Province of Sri Lanka. LUTS 24 9.7%
Incidental diagnosis with 22 8.9%
Methods asymptomatic
This study was conducted as an institutional-based Visible haen?aturia ) 14 3.7%
descriptive cross-sectional study to assess the demographic Obstrucztec.z’ .znfectedkldney 13 3.3%
details, clinical presentation, and management of urolithiasis Comorbidities
in tertiary care hospital from August 2021 to July 2022. All P liesent 112 45.3%
patients who had urolithiasis treatment during the specified Nil 135 54'72%’
time and were diagnosed by USS (Ultrasound scan) or NCCT DM g; g?gé’
KUB (Non-contrast computerized tomography) were =70
. . . . HL 29 11.7%
included. This study was approved by the ethical review CKD 15 6.1%
committee of the institution. The convenient sampling IHD 17 4' 9%
technique was used to gather data. Data were collected . 2 o
including demographic details, clinical presentation and Slngl.estones 171 69.2%
. . Multiple stones 76 30.8%
management of urolithiasis and recorded using a data .
extraction form based on patients' records. Collected data Site .
were explored with descriptive statistics of the statistical Le.ft urmqry fract 101 40.9%
package for social sciences (SPSS) version 26.0. Rl.ght urinary tract 95 38.5%
Bilateral 28 11.3%
Bladder 21 8.5%
Results Urethra 2 0.8%
A total of 247 patients were admitted for treatment of Anatomical location of stone
urolithiasis during the study period. Among them, 64.4% Ureter 125 50.6%
(n=159) were males and 35.6% (n=88) females (Figure 1) Renal 74 30.0%
with a male to female ratio of 1.81:1. The mean age was 48.8 Renal & Ureter 25 10.1%
(SD: 15.2) years with an age ranging from 13 to 83 years Bladder 13 5.3%
(Figure2). Ureter & Bladder 5 2.0%
Renal & Bladder 3 1.2%
o Urethra 2 0.8%
g m - R Location of ureteral stones
. L Proximal ureter 84 55.3%
g Mid ureter 18 11.8%
£ Distal ureter 50 32.9%
Among the 247 patients, 45.3% (n=112) had comorbidities.

= ‘ Diabetes mellitus (n=64, 25.9%), hypertension (n=77,
Figure 1: Pattern of urolithiasis with gender Figure 2: Age distribution of patients 31.2%), chronic kldney disease (CKD) (Il=15, 61%) and
ischemic heart disease (IHD) (n=12, 4.9%) were
documented in the given frequencies. A single stone was
identified in 69.2% (n=171) of patients, whereas 30.8%
The commonest presenting symptom was pain (both loin (n=76) had multiple stones.
pain and ureteric colic, n=150, 60.7%) followed by dysuria
(n=24, 9.7%) and lower urinary tract symptoms (n=24,
9.7%). Incidental diagnosis was made in 22 (8.9%)
asymptomatic patients and visible haematuria was seen in
14 patients (5.7%) and obstructed infected kidney in 13
(5.3%) (Table1).

The common sites of stones in the frequency of occurrence
were, left side of urinary tract (n=101, 40.9%), followed by
the right (n=95, 38.5%), bilateral (n=28, 11.3%). In 50.6%
(n=125) of the patients' ureteric stone (mean size of
14.8mm, SD: 11.7) was seen and in 30.0% (n=74) of
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patients' renal stone (mean size of19.9mm, SD: 11.8) were
seen. Concurrent renal with ureter stones (n=25, 10.1%),
bladder stones (n=13, 5.3%), ureter with bladder stones (n=5,
2.0%), renal with bladder stones (n=3, 1.2%) and urethral
stones (n=2, 0.8%) were also seen in the given percentages.

The ureteral stones were most located in the proximal ureter
(n=84, 55.3%) followed by distal ureter (n=50, 32.9%) and
mid ureter (n=18, 11.8%); the remaining cases were
combinations of the above.
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There was no definitive correlation between the size of stones
and patients' age (Figure 3)

The percentage of stones of various sizes of urolithiasis
ranged from 11 to 20 mm in 40.5% (n=100), followed by 5 to
10mm in 37.2% (n=92), 21 to 30mm in 12.6% (n=31),
>30mm in 8.1% (n=20) and <5Smm 2% (n=5). Nearly a half
(49.8%, n=123) of male patients and 25.5% (n=63) female
patients were treated surgically (Table 2).

B0 80 100

Figure 3 : Distribution of stone size with age

Table 2: Distribution of stone size with gender and treatment modalities

Stone size MET MET Surgical Surgical Grand
in mm Total intervention intervention Total
Total
Female Male Female Male %
<5 2 2 4 1 1 5 2.0%
5-10 23 34 57 9 26 35 92 37.2%
11-20 35 65 100 100 40.5%
21-30 10 20 30 31 12.6%
>30 8 12 20 20 8.1%
Grand
Total
25 36 61 63 123 186 247 100%
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Among 247 urolithiasis patients, the majority (n=186, 75.3%)
were treated with surgical intervention during the study
period: rigid ureteroscopy with laser lithotripsy (n=110,
44.5%), percutaneous nephrolithotomy (PCNL)(n=41,
16.61%), cystolithalopaxy (n=18, 7.3%), flexible
ureterorenoscopy (fURS) with laser lithotripsy (n=12, 4.9%),
open surgery (n=3, 1.2%) and ESWL (n=2, 0.8%) were
performed. Moreover, 24.7% (n=61) of patients were treated
with medical expulsive therapy alone. The mean stone size of
surgically treated and MET (Medical Expulsive Therapy)
were 19.1mm (SD: 11.6) and 7.4mm (SD: 2.5) respectively.
(Table 3). Except in one patient, all stones of < 5mm size were
successfully expulsed with medical therapy. In the stone size
5-10mm group, major part (62%) passed with medical
expulsive therapy alone.

Discussion

Males are more common to have urolithiasis. It could be
related to occupation and lifestyle patterns. Generally, males
work outdoors as manual workers, such as fishermen,
masons, carpenters, plumbers, eclectricians, drivers, and
construct workers than females which cause more
dehydration in tropical countries like Sri Lanka. Super
saturation is the major cause of urolithiasis [ 1] and males tend
to consume excessive amounts of alcohol, coffee, and meat.
Additionally, androgen plays a role in enhancing oxalate
excretion and stimulating stone formation [1,4,5].
Furthermore, the anatomical variations in males due to benign
prostatic hyperplasia and consequent urethral blockage can
also increase the risk of stone formation [1,6]. However,
male: female ratio varies depending on geography and culture
[1]. According to some studies, the male: female ratio ranged
from 1.7:1 to 3:1 [7,8,9]. In the present study, the male-to-
female ratio was 1.8:1. These results reflect that males do

Table 3: Treatment modalities with urolithiasis

more outdoor works and are exposed to more dehydration in
our part of the world.

An Asian study reported that the incidence of urolithiasis
peaked between the ages of 30 and 60 and it generally
increased with age [1]. Another study reported that the
occurrence of urolithiasis rises between 4" and 6" decades of
life [2]. Likely the middle-aged population is more prone to
dehydration, an unhealthy lifestyle and involvement in more
strenuous work in outdoors. [1,2,6]. In the current study, the
mean age was 48.8 (SD: 15.2) years. However, patients
ranged in age from 13 to 83 years which is compatible with the
prevalence pattern of urolithiasis in tropical countries.

A study reported that the most common symptom was loin
pain (74% to 94%) [10]. Atypical stone symptoms can delay
an individual without a history of stones from having prompt
diagnosis and treatment. Additionally, haematuria and vague
or absent pain symptoms may increase urolithiasis suspicion
[10]. Furthermore, a random diagnosis of hydronephrosis,
microscopic haematuria, urological x-ray examination and
history of nephrolithiasis may had led to the diagnosis of
asymptomatic calculi [3]. Another research revealed that
most of the patients were asymptomatic at the time of
presentation and were diagnosed by ultrasound scan (USS)
[7,11]. However, this study statistically revealed that pain
(both loin pain and ureteric colic) was commonest presenting
symptoms in 60.7% of cases and 8.9% (n=22) of patients were
asymptomatic and diagnosed incidentally. Non-specific back
pain frequently confuses between renal pain and
musculoskeletal pain which results in urolithiasis patients
presenting orthopedic surgeon and vice-versa patients with
back pain to anurologist.

Treatment modalities

Female Male

Grand Total Mean stone size

(mm) (£SD)

%

Surgicaintervention 63 123 186 75.3% 19.1 £ 11.6
Rigid URS + Laser lithotripsy 33 77 110 44.5%

PCNL 18 23 41 16.6%

Cystolithalopaxy 3 15 18 7.3%

Flexi URS + Laser lithotripsy 6 6 12 4.0%

Open surgery 2 1 3 2.0%

ESWL 1 1 2 0.8%

MET 25 36 61 24.7% 7.4+2.5
Grand Total 88 159 247 100%
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A global study that reported most of the patients had single
stones (95.4%), while approximately 5% of patients had
multiple stones [5]. This study statistically demonstrated that
69.2% (n=171) of single stones and 30.8% (n=76) of multiple
stones were diagnosed among 247 urolithiasis patients,
whereas multiple stones rates were increased in the present
study.

Several studies have implicated that associated medical
conditions may be an additional risk factor for the
development of urolithiasis, such as diabetes mellitus (DM),
hypertension (HT), hyperlipidemia (HL), gout, obesity, and
metabolic syndrome [2,5,10,12]. More than 30% of people
with type II diabetes mellitus (DM) were more likely to have a
history of nephrolithiasis which has been reported to increase
the likelihood of stone formation. Women with DM have a
30-50% increased chance of developing stones [6,12]. In this
study, 45.3% (n=112) of patients that were diagnosed to have
comorbidities and DM, hypertension (HT), chronic kidney
disease (CKD) and ischemic heart disease (IHD) were more
prevalent. Furthermore, DM and impact of insulin resistance
on ammonia genesis result in lower urine pH and greater rates
of uric acid stone development. A dietary approach to stop
hypertension (DASH) diet may lower the risk of kidney stone
formation by raising citrate levels and volume of urine [2].

In the present study, ureter stones (50.6%, n=125) were the
most prevalent site, whereas renal stones (n=74, 30%), renal
with ureter stones (n=25, 10.1%), bladder stones (n=13,
5.3%), ureter with bladder stones (n=5, 2%), renal with
bladder stones (n=3, 1.2%) and urethral stones (n=2, 0.8%)
were recorded. The finding of this investigation closely
paralleled with global trends [1].

Rigid and flexible ureterorenoscopy (URS) was commonly
recommended as an invasive technique for all stone sizes and
locations with good stone-free rates (SFR) and low morbidity,
especially for ureteral stones [4,5]. Moreover, PCNL is a
preferred treatment approach for all renal calculi more than
2cm according to European Association of Urology (EAU)
guidelines [4]. URS and PCNL are safe and effective
treatment modalities, and the stone clearance rates were
higher. URS was associated with less morbidities compared
to PCNL in the treatment of proximal ureteric and PUJ stones.
Rigid URS with laser lithotripsy, PCNL and cystolithalopaxy
were mostly used. In which, 44.5% of patients were treated
with rigid URS and laser lithotripsy alone. URS modalities
were more frequent in younger patients than in other stone-
related procedures, which was associated with the lower
stone size. Surgical intervention rates increased with age in
both genders, especially in men like other studies [6,10].
Furthermore, it showed that the highest percentage of stones
ranged from 11 to 20mm which indicates more stone burden

akin other studies from tropical countries such as India,
Pakistan, Middle East countries rather than non-tropical
countries.

Limitation of this study

This study had some limitations. This study did not include
long-term follow-up data such as stone recurrence rate and
long-term complications. Moreover, it is a single unit data
over a one-year period. Therefore, further multicentric studies
arerequired over a long period and we plan to do a prospective
study that includes a larger number of samples in the future.
Though, patients included were treated and followed up for a
brief period, most were diagnosed and treated according to a
standard protocol despite limited resources and could
considered as a strength of the study.

Conclusions

The highest prevalence of urolithiasis (64.4%) was of male
predominance. The mean age was 48.8 (SD: 15.2) years. The
pain (both loin pain and ureteric colic) was the most common
presenting symptom (60.7%) with the common site being
ureter. There were associated comorbidities in 45.3% of the
patients. The majority (75.3%) of patients were treated
surgically as this was a study done at a tertiary referral center.
Medical expulsive therapy was successful in the majority of
the patient with a stone size < 1cm and more so in <5mm.
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Abstract
Introduction

Incidence of urolithiasis is rising worldwide and increasingly
Ureteroscopy (URS) coupled with laser fragmentation is
being used safely within the day surgery setting for ureteral
and renal stone management. This study is to explore whether
URS guided lithotripsy could be delivered effectively as a day
surgery procedure.

Method

Retrospective analysis of 118 day surgery patients who
underwent URS guided laser lithotripsy for ureteric and renal
calculi between November 2017 and April 2019. All patients
underwent ureteric stenting during acute admission prior to
the URS guided lithotripsy. Outcomes were compared against
European Association of Urology (EAU) guidelines on the
best clinical practice in use of URS inurolithiasis.

Results

Of the 118 patients who underwent URS and laser
fragmentation, mean age was 54 years with 2:1 male:female
ratio. 56% were ureteric (67% upper, 8% middle and 25%
distal ureter), 44% renal stones. Mean stone size was 9.7mm,
with 58% <lem, 38% 1-2cm and 4% >2cm. 90.6% of patients
following URS guided stone fragmentation were stone-free.
The complication rate was 8.5% (n=10), Clavien-dindo 3 in 4
patients and Clavien-dindo 4 in 1 patient.

Conclusion

This study demonstrated that URS guided stone
fragmentation can safely deliver high stone free and low
complication rates within day surgery setting.
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Introduction

The prevalence and incidence of nephrolithiasis is reported to
be increasing across the world [1] with a peak incidence at
between 40 and 50 years of age.[2] Rising levels of obesity
and diabetes, environmental factors such as dietary and
climate change were noted to be risk factors for increasing
trend in urolithiasis.[1] This is evident by a 70% increase in
UK hospital attendances with urolithiasis, from 51,035
attendances in 2000 to 86,742 in 2015.[3] Ureteroscopy
(URS) guided laser lithotripsy being performed more
frequently than other urological surgeries in any urological
departments especially in tropical countries like Sri Lanka
.[4] Day Surgery is becoming popular in surgical field
because of better patient satisfaction and cost efficacy to
health care system. The fact that day surgery is more efficient
leads to shorter waiting lists and better service to patients [5].

Increasingly ureteroscopy (URS) coupled with laser
fragmentation is being used safely within the day surgery
setting for ureteral and renal stone management, with
associated high stone-free levels and patient satisfaction.[5]
Both rigid ureteroscopy(URS) and flexible ureteroscopy are
used in most of the renal stone management(Figure
1).Although there are European guidelines for the
ureteroscopic management of urolithiasis, this study set out to
explore whether URS guided laser lithotripsy could be
delivered effectively as a day surgery procedure within the
District General Hospital (DGH) setting
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Figure 1: Types of Ureteroscopy (URS): Rigid URS (Left)
and Flexible URS (right)
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Method

This was a retrospective analysis of hundred and eighteen
(n=118) day surgery patients who underwent URS guided
laser lithotripsy for ureteric and renal calculi in a DGH in
between the period of November 2017 and April 2019. All
patients who underwent the URS guided laser lithotripsy had
prior ureteric stenting during acute admission with obstructed
infected kidney or obstructed kidney with acute kidney injury
(AKI). Outcomes were compared against European
Association of Urology (EAU) guidelines on the best clinical
practice in use of URS in urolithiasis including the Clavien-
Dindo scale for assessing complications. Standard safety
techniques and image documentations practiced during
ureteroscopy and laser lithotripsy (Figure 2)
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Results

The average patient age of the 118 patients who underwent
URS laser lithotripsy was 54 years, and 78 (66%) were male
and 40 (34%) were female with male: female ratio of 2:1.
The total number of stones treated was 166, of which 56%
were ureteric (36% upper, 5% middle and 15% distal ureter)
and 44% renal (6% upper pole, 18% middle pole, 25% lower
pole and renal pelvis 51% ) (Figure 3).

Figure 2: URS Visualisation of ureteric stone (A,B). Laser lithotripsy(C,D) ,basket retrieval of fragments(E)
and complete stone clearance(E) and Retrograde study reveals distal ureteric calculi(G)
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Figure 3: Positions of Urolithiasis
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The average size of stone was 9.7 mm, with 58 % <lcm, 38%
1-2cm and 4% >2cm. All renal stones treated with both rigid
and/or flexible URS laser lithotripsy were <2cm, which is in
compliance with EAU guidelines that Percutaneous
Nephrolithotomy (PCNL) should be first line for renal stones
>2cm and all cases were undertaken with the use of a
holmium laser and placement of safety guide wire or ureteral
access sheath. 12.69 mm was the average patient stone
burden. 1.41 was the average number of stones treated per
case, with an average 1.12 Watts of energy used. At three
month follow up clinic, 90.6% of patients following day
surgery URS laser lithotripsy were found to be stone-free on
abdominal X-ray (AXR) and Ultra Sound scan of Kidney
Ureter Bladder (US/KUB). Of the 9.4% of patients who were
not stone-free at this 3 month follow up, except three re-do
URS laser lithotripsy and one PCNL other patients
successfully passed their residual fragments after a further 3
month period of surveillance with medical expulsive therapy
(TableI).

The complication rate was 8.5% (n=10) following the
procedure, which was below '9-25% the acceptable
complication rate' stated by the EAU guidelines. The Clavian
Dindo classification of these complications would be 5 x(1),
1x(IT), 3x(I1Ib); 1 x(IV), including two patients requiring
overnight admissions for analgesia, two patients representing
and requiring intravenous antibiotics for post-operative
urosepsis, three patients requiring repeat Computed
Tomography (CT) and one patient requiring a re-do URS (
Table 2). Among 118, 4 patients had failed URS due to
difficult ureteric anatomy. Three underwent repeat URS later
and in one case PCNL was performed due to presence of large
fungal ball in renal pelvis which was difficult to retrieve by
flexible URS.

Table 1: Day surgery URS guided laser lithotripsy

Day surgery URS Guided laser lithotripsy

Cases 118
Average age 4
Gender ratio (M:F) 2:1
Total Stone treated 166
Average number of stones treated per case 141
Mean stone size (mm) 9.7
Average laser energy used per case (Watt) 1.12
Failed URS cases 4
Post operative Urosepsis 2
Redo URS 3

Discussion

Size and location of stone mainly determine the mode of
surgical management of urolithiasis, as well as patient
preference plus available local facilities and expertise [3].
With the development of technology, management of
urolithiasis has drifted towards minimally invasive
procedures such as Shock Wave Lithotripsy (SWL), URS
Laser lithotripsy and Percutaneous Stone Removal (PSR)
rather than open surgery [7, 8]. This is due in great part to the
lower rates of morbidity and complications associated with
current end urological operations [9]. Over past 10 years the
number of URS laser lithotripsies performed in the UK has
reported an increment of 127%, in 2015, there were 14,242
instances, compared to only 6283 in 2000. [4, 7] The growing
popularity of URS laser lithotripsy can be attributed to
technical improvements in optics and endoscope
miniaturization, which have made URS faster and more
efficient, with higher stone-free rates (SFR) [6]. Fewer
ureteral injuries and improved fragmentation efficiency for
all type of stone noted due to the transition from
electrohydraulic and ultrasonic lithotripsy to Holmium or
Thulium laser lithotripsy. [10] Utilization of URS is
increasing in complex stone disease and patients with
troubling comorbidities such as obesity, bleeding diathesis,
pregnancy and solitary kidney as utilized in standard
urolithiasis patients [11]. In our study most of the patient
presented as emergency admission to casualty ward with AKI
or obstructed infected kidney and hot laser lithotripsy not
done because of non-availability of laser machine at casualty
theatre and movement of laser machines between different
complex of hospital was not favored my hospital
administration considering damage to laser machine. Rigid
URS used for ureteric stone management at day care surgical
unit. Single use flexible URS (Lithovue) used in management
of most of the renal stones and retro pulsed proximal ureteric
stones.

Table 2: Complications following URS guided laser
lithotripsy as day surgery

Clavien -Dindo Classification Number of cases
Grade I 5

Grade II 1

Grade III

a Nil

b 3

Grade IV 1

Grade V Nil
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Conclusion

This study has showed how URS laser lithotripsy is achieving
higher SFR (90.6%) and reduced re-do procedures (3.4%)
while maintaining complication rate (8.5 %) within
acceptable range as a day case procedure. This study has
showed that with the facilities available in DGH setting, URS
guided stone fragmentation can safely achieve high stone-free
and low-complication rate as a day case surgery, which reduce
patient stay at hospital and expenditure to health institution.

Limitations

This study has showed how URS laser lithotripsy is achieving
higher SFR (90.6%) and reduced re-do procedures (3.4%)
while maintaining complication rate (8.5 %) within
acceptable range as a day case procedure. This study has
showed that with the facilities available in DGH setting, URS
guided stone fragmentation can safely achieve high stone-free
and low-complication rate as a day case surgery, which reduce
patient stay at hospital and expenditure to health institution.
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Abstract

Although uncommon, surgeons and physicians are
sometimes confronted with patients who presents with
recurrent episodes of acute pancreatitis. When two or more
episodes of acute pancreatitis occur without an identifiable
cause, it is referred to as Recurrent Acute Pancreatitis (RAP).
In such patients, selecting the most appropriate management
strategy continue to pose a challenge due to multiple
actiological factors, associated conditions, microanatomical
and pathological processes and complex immunological
mechanisms of this condition.

The identifiable causes of RAP such as bile duct stones,
biliary sludge or crystals, Sphincter of Oddi Dysfunction
(SOD), pancreatic duct obstructions due to benign and
malignant neoplasms, genetic mutations, Pancreatic Divisum
(PD), metabolic disorders, alcohol consumption and smoking
may be identified in some patients. There are several other
rare conditions which may be associated with RAP. However,
in about 30%, no cause/s can be identified. Diagnosis is
further complicated by the fact that, although the gland may
appear morphologically normal following the initial episode
of Acute Pancreatitis (AP), in some patients, evidence of
Chronic Pancreatitis (CP) may manifest later. Furthermore,
there is an ongoing debate as to whether, recurrent bouts of
pancreatitis following the first; the Sentinel Acute
Pancreatitis episode in patients who are 'immunologically’
predisposed may lead to Chronic Pancreatitis. In such patients
who subsequently develop acute episodes, i.e., Acute on
Chronic Pancreatitis will further complicate recognition of
aetiological factors of RAP.
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The recognition of possible causes, associated factors, and
understanding of pathological progressions are therefore
important in the management of such patients. Detailed
clinical assessment and clinical reasoning, standard
haematological and biochemical workup and basic and
advanced imaging studies will help identify patients who
can be selected for specific invasive and medical therapy to
prevent acute episodes.

This brief review is a clinical update to guide clinicians, the
best way forward in the management of RAP.

Introduction

Recurrent Acute Pancreatitis (RAP) is often defined as a
clinical entity when two or more episodes of acute
pancreatitis occur without an identifiable cause, and when
such episodes occur in a space more than 3 months between
two episodes, in a setting of a 'structurally normal' gland self-
limiting oedematous changes (1,17).

Despite recent understanding of pathophysiology and
pathogenesis of acute pancreatitis, management of this
clinical entity continues to pose a challenge. The objective of
this brief review is to provide a clinical update of the way
forward in the management of RAP.

Causative factors can be identified in many such patients. In
clinical practice, stones, biliary sludge or crystals in the bile
duct, dysfunction of the Sphincter of Oddi (SOD), pancreatic
duct obstruction due to benign or malignant neoplasms,
genetic mutations, Pancreatic Divisum (PD), alcohol
consumption and smoking may be identified. However,
approximately in 30% of patients, the actiology of RAP
continues to be elusive and the phrase, “idiopathic” is used.

It must be reiterated that, although the gland may appear
morphologically normal after such an episode, in a
proportion, evidence of Chronic Pancreatitis (CP) may
subsequently manifest. This is because of the diagnostic
difficulties of early chronic pancreatitis that may arise even
with the best technology. However, if the evidence of early CP
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is identified, then, the title, recurrent acute pancreatitis (RAP)
may be revised to Acute on Chronic Pancreatitis, that is, Acute
Pancreatitis in a setting of early Chronic Pancreatitis.
However, there is an ongoing debate, whether episodes of
acute pancreatitis eventually lead to chronic pancreatitis in
some patients who are 'immunologically' predisposed.

The descriptive term sentinel acute pancreatitis is used by
some for the initial event. In susceptible individuals, the
microanatomic changes, and immunological changes will
continue following the oedematous phase resulting in
persistent changes that predisposes to RAP. (2,3)

Therefore, it is important to identify patients who can be
selected for specific invasive or medical treatment to prevent
further acute episodes following the sentinel AP event.

Management of RAP therefore requires identification of
possible causes, associated issues, and ongoing pathological
derangements. Detailed clinical assessment, standard
hematological and biochemical workup and basic and
advanced imaging will help identify such aetologically
important factors in approximately 70% of the patients

Alcohol consumption and smoking are recognized as
predisposing/causative factors. There is evidence that RAP
typically occurs in patients who continued to be heavy
drinkers (>5 drinks per day). Furthermore, cessation of
alcohol reduces further attacks and progression. Smoking is
recognized as an independent risk factor for AP, RAP and CP.
The effect is shown to be dose dependent and worsened with
drinking (4,5).

Gallstones is identified as the most common condition
associated with RAP (6,7). In the absence of easily
identifiable bile duct stones, Gallstone disease may present
only with microlithiasis (stones less than two mm in
diameter), gallbladder sludge or bile crystals. Technological
advancements and standardization of interpretation of
Endoscopic Ultrasound have refined the diagnosis of
microlithiasis and biliary sludge and is considered superior to
Computerized Axial Tomography and Magnetic Resonance
Cholangio-Pancreatography (MRCP) (17). Bile Microscopy
identifies Biliary Crystals. However, microlithiasis have not
shown a clear relationship as a causative factor (8,9).

Sphincter of Oddi Dysfunction (SOD) is recognized as a
cause of RAP especially in young females who present with
biliary type pain where no apparent cause is found. SOD
comprises two clinical entities: one related to a functional
disorder; referred to as Sphincter of Oddi Dyskinesia where

the clinical features are brought on by episodes of transient
sphincter hypertonia. Fibrosis due to ongoing chronic
inflammatory process resulting in stenosis of the orifice of
the ampulla of vator is the other entity which may produce
similar symptoms.

In the clinical context, SOD is classified into three types.

Type I patients present with pancreatic type pain with high
serum pancreatic enzymes and/or elevated liver enzymes
and a dilated common bile duct and/or main pancreatic duct:
ademonstratable structural problem.

Type Il patients have pancreatic type pain, associated with at
least one of the type I features. In these patients, the
manometry may indicate elevated basal sphincter pressures.
However, no stenosis may be demonstrable in most of them.

Type III have only pancreatic type pain but no elevation of

pancreatic enzymes, normal biochemistry, and normal
imaging. Type III patients are generally not considered for
Recurrent Acute Pancreatitis (10,11)

Sphincter of Oddi Manometry (SOM) remains the gold
standard investigation for the diagnosis of SOD.
Manometry is performed during Endoscopic Retrograde
Cholangio Pancreatogrm (ERCP) during which, selective
cannulation is done through the major papilla with a
catheter. Normal basal sphincter pressure is less than 35
mmHg (mean 15 mmHg) and a level more than 40 mmHg is
considered abnormal. An alternative to manometry is
MRCP with the secretin test (MRCP-S).

Pancreatitis susceptibility gene variants (PRSS1, SPINK1,
and CFTR mutations) have been identified in some patients
with RAP. The PRSS1, SPINKI1, CFTR, and/or CTRC
variants have been identified in 58% of patients of
idiopathic RAP patients, in one study (12).

Auto Immune Pancreatitis (AIP) is described as a rare cause
of Recurrent Acute Pancreatitis especially in younger
patients. Some of these patients may have inflammatory
bowel disease. (13)

There are several other rare conditions. Early malignancies
that may occlude the pancreatic duct can induce acute
pancreatitis. One such lesion is mucinous ductal neoplasm
which is not infrequently associated with RAP. Other
benign conditions that are implicated in RAP are
Periampullary Diverticula, Pancreatic Divisum,
Choledochocele and presence of abnormally long common
channel.
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Periampullary Diverticula are frequently found in patients
with gall stones and RAP. However, their role in the
occurrence of pancreatitis is debatable.

Pancreas Divisum is identified in some patients with
recurrent 'pancreatic type' pain. Pancreatic Divisum is a
developmental abnormality where the dorsal and ventral
ducts are partially fused. In some such patients the dorsal duct
drains through the major papilla through the communicating
branch which joins ventral duct and dorsal duct. In many, this
communication branch is thin and not well developed.
Therefore, the passage may be inadequate for draining of
pancreatic fluid when the pancreas is stimulated during
meals. Studies show a prevalence of PD in patients with RAP.
If dilation of the dorsal duct is found in such patients, this may
also indicate an obstruction at the minor papilla orifice.
(14,15)

Choledochocele is a condition where the intramural segment
of the common bile duct is dilated and protrudes into
duodenum. It is postulated that biliary sludge or small stones
may get lodged in this dilated segment, occlude the flow of
bile and pancreatic juice, and initiate pancreatitis. SOD may
be considered as a cause of ampullary choledochal cysts.

Annular pancreas is a rare anatomical condition. The
duodenum and the bile duct may get entrapped by the annular
growth of the pancreas and in about 1/3 of such patients there
is an 'entrapment’ of duodenum and common bile duct by the
annular growth of the gland. About one third of patients with
annular pancreas may also have Pancreas Divisum. However,
the relationship between PD and Annular Pancreas with RAP
is far from clear.

An abnormally long common channel may facilitate reflux of
bile into the pancreatic duct. This abnormality is easily
diagnosed by MRCP or ERCP. Choledochal cysts are not
infrequently associated with this anomaly.

Hypertriglyceridemia and hypercalcemia can cause RAP.
Most patients with hypercalcemia may have
Hyperparathyroidism. Unless serum calcium levels are
performed during an acute episode, the diagnosis of
hyperparathyroidism may be missed.

Serum triglycerides over 1000 mg/dL may be needed to
precipitate an episode of acute pancreatitis. This is rare.

So how do we select patients with RAP who may be helped by
specific intervention procedures or therapy? Choices include
Cholecystectomy, Biliary or Selective Pancreatic

Sphnicterotomy, Minor Papilla Sphincterotomy or Gallstone
Dissolution Therapy. However, the impact of Biliary and
Pancreatic Sphincterotomy on the Natural History of RAP is
still unclear. Although the role of Biliary Sphincterotomy in
the setting of Biliary Pancreatitis is well defined, the benefit
of empiric biliary sphincterotomy for RAP is still unproven.

Nevertheless, because of high association between SOD and
RAP, some endoscopists perform Biliary Sphincterotomy or
Selective Pancreatic Sphincterotomy.

If a biliary aetiology is suspected with the presence of
abnormal liver function tests (LFT) within 24 to 48 hours of
the onset of AP, and it is suspected to be due to microlithiasis,
many centres recommend cholecystectomy and/or ERCP
with biliary sphincterotomy to prevent further attacks.

It is recommended that Biliary and Pancreatic
Sphincterotomy must be performed in centres with
experience and expertise to minimize the risk of post ERCP
Pancreatitis. A high prevalence of post ERCP pancreatitis is
observed in patients with RAP.

If the gallbladder appears normal on EUS and liver
biochemistry is repeatedly within normal limits, empiric
cholecystectomy may be avoided. (17)

Apart from total abstinence of alcohol and tobacco, reducing
weight and control of serum triglycerides, other medical
therapies such as Ursodeoxycholic acid, and Antioxidants are
also shown to be effective in the treatment of RAP. However,
there is no convincing data to support medical therapy for
RAP.(18,19)
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CASE REPORT

Pulsatile secondary scalp deposit from a breast malignancy: A rare entity!

S. Janarththan, R.C.A.Arunan, A.N.K. Abayajeewa

National Hospital of Srilanka
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Introduction

According to literature pulsatile scalp lumps are usually due
to arteriovenous malformations, arterial aneurysms and
deposits from internal malignancies. Distant pulsatile scalp
metastasis is not a common presentation of breast cancer,
unless in the advanced stages of the tumour [1]. It is reported
that advance cancers, which metastasis to scalp accounts for
12.8% and among them breast cancer reported as 7.84% [2]. A
patient with a breast malignancy presenting with a pulsatile
scalp lump as the primary complaint is an unusual
presentation.

Case Presentation

41 year old previously well female presented with a history of
aright side frontal scalp lump of one month's duration. It was
a painless lump which progressively increased in size. She
had no history of trauma or headache. She denied any other
lumps in the body. She was having loss of appetite and loss of
weight. She was married and had two children. She had used
hormonal contraceptives for 5 years. She denied any history
of malignancy, including thyroid, breast and skin. There was
no family history of malignancies as well.

On examination, she had a firm, pulsatile, non-tender lump on
the right frontal region. It measured 3cm x 3cm, spherical in
shape and it was attached to the bone. Thrill and cough
impulse was absent. Thyroid showed mild enlargement. No
cervical lymph nodes were palpated. During her breast
examination she was found to have 3.5cmx2.5cm firm,
mobile lump on her right breast with ipsilateral palpable
axillary lymph nodes. Other examination findings were
unremarkable.
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Imaging studies were performed. Her mammogram and
ultrasound scan of the breast showed BIRADS 5 lesion with
BIRADS 4a in right side axillary lymph node. Tru cut biopsy
of the breast lump was reported as an Invasive carcinoma of
non-specific type and the FNAC of the suspicious axillary
lymph node showed metastatic deposits from the breast
lesion. Her chest x-ray showed bilateral pleural effusions.
During her ward stay she developed a pathological fracture of
lesser trochanter of the left femur.

Figure 1 Scalp lump of right frontal region of a 41 year old
lady

The patient underwent Contrast Enhanced CT of head, neck,
chest, abdomen and pelvis. It showed a stage IV carcinoma of
the right breast with a metastatic lesion in the right frontal
bone which abuts the right globe involving superior rectus and
superior oblique muscles and bilateral pleural effusions. She
was referred to Oncologist for neo adjuvant chemo-radio
therapy.
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Discussion

Pulsatile bony metastatic deposits from advanced
malignancies are due to increased vascularity of the lump as a
result of over expression of vascular endothelial growth factor
(VEGF) by tumour deposits [3]. According to literature it was
reported to be associated with papillary carcinoma of thyroid,
follicular carcinoma of thyroid, renal cell carcinoma and
gastrointestinal malignancy [3]. Pulsatile scalp metastases are
very uncommon in breast malignancy and not reported.
Cutaneous metastases of breast malignancies are usually
manifested in the overlying skin or adjacent to the tumour site.

-
. ¥
Figure 2 FNAC of the scalp lump (H & E ) shows clusters of
malignant cells. They contain pleomorphic hyperchromatic
nuclei with scanty to moderate cytoplasm.

According to literature scalp metastases from a primary breast
tumour is an indicator of progression after treatment or a
widespread metastatic disease and very few cases have
reported scalp metastases from a primary breast cancer
without any other identifiable metastatic sites [1,2,4,5].

Scalp neoplasms represent 2% of the skin tumours and can
originate as a primary tumour from epithelium,
pilosebaceous, eccrine and apocrine glands or present as
metastases [2]. It is reported that 12.8% tumours in the scalp
are metastatic malignant lesions and among those deposits
from breast cancer account for 7.84% [1].

L RS R

Figure 3. Histology of the right breast lump (H & E) shows
an invasive carcinoma composed of infiltrating nests
surrounded by a desmoplastic stroma. The cells contain
enlarged hyperchromatic nuclei with scattered mitotic
figures.

Figure 4.Axial (A) and 3DC (B) Contrast enhanced computed tomography of head showing large lytic area involving
right frontal and parietal bones.
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Learning Points

¢ Tumours ofthe scalp can be a manifestation of an advanced malignancy of other organs.

* Though rare, a differential diagnosis of metastatic breast cancer should be considered when pulsatile bony secondaries
are present.

e Extensive clinical examination and investigation should be carried out in patients with malignant lesion of the scalp to
find the primary site.
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Delayed chylous ascites — unusual complication post blunt trauma

abdomen
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Abstract Delayed Chylous Ascites is an uncommon
complication following blunt trauma abdomen. We present a
case of an eight years old child with Grade IV pancreatic
injury following blunt trauma abdomen. He underwent
emergency exploratory laparotomy and distal
pancreatectomy. Post-surgery he developed chylous ascites
on post-op day nine. A delayed cisterna chyli injury, most
likely due to autodigestion by the pancreatic juices,
presenting as an uncommon complication makes this case
report unique. The report also reveals, there is no significant
difference in the management and natural outcome of an early
and delayed chylous ascites

Background

Pancreatic injury contributes to less than 5% of injuries
associated with blunt trauma abdomen. Injuries with ductal
disruption are treated with distal pancreatectomy. Among
various complications, associated with this surgery, chylous
ascites found in 9%. The chyle is observed immediately after
the patient is started on oral feeds and hence a bowel rest with
total parenteral nutrition [TPN] is the treatment of choice. In
this case report, the patient developed chylous ascites after
nine-day after surgery and five days after starting solid diet
indicating causes other than surgery and the index trauma.

Case Summary

An eight-year-old male child with no known comorbidities,
presented with a history suggestive of blunt trauma to the
abdomen after accidental hit by bicycle handle over the upper
abdomen. On presentation, the child complained of
continuous dull aching non radiating severe pain in the upper
abdomen associated with three episodes of non-bilious
vomiting. On general examination, the child was conscious,
vitals were stable with no evidence of hemodynamic
instability. The abdominal examination revealed tenderness
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and guarding over the epigastric region and left
hypochondrium. There was no evidence of free fluid on
percussion and bowel sounds were present. Systemic
examination was essentially within normal limits.

The child was evaluated and investigated as per the Advanced
Trauma Life Support [ATLS] protocol. Focussed assessment
by sonography in trauma (FAST) did not reveal any free fluid.
On blood investigations, there was leucocytosis with
neutrophils predominance. Serum amylase and lipase were
increased significantly (488 U/L and 4191 U/L respectively).
Liver and Renal function tests were within normal limits.
Because of suspected pancreatic injury, the patient underwent
Contrast-enhanced computer tomogram of the abdomen,
which revealed an ill-defined poorly enhancing area from the
neck to tail involving the entire anteroposterior width of the
pancreas suggestive of grade IV injury to the pancreas. [Fig 1]

Fig 1. CECT Abdomen depicting complete transaction of body of pancreas (marked by
arrow) with poor enhancement of distal pancreas

The child underwent emergency exploratory laparotomy and
distal pancreatectomy under general anaesthesia.
Intraoperatively, there was a complete transaction of the body
of pancreas along its main body, two cms distal to the neck.
The injured region was covered with clots and minimal
saponification was noticed along the body and tail of the
pancreas. There was associated disruption of the main
pancreatic duct. Rest of the abdomen was essentially normal.
Abdominal tube drains were placed along the stomach bed,
Morrison's pouch and pelvic cavity. [Fig 2]
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Fig 2. Intraoperative picture depicting clot at the site of transaction of pancreas. The
main pancreatic duct is transacted.

The immediate post-op period was uneventful and the child
was started on oral fluids on the third post-op day (POD)
and solid diet from the fifth POD. On POD nine, the
abdominal drain was found to have chylous output. Drain
fluid triglycerides were markedly raised ( 750mg/dl) with
elevated amylase and lipase but normal leucocyte counts.
Drain fluid culture was sterile. The patient remained
asymptomatic and radiological investigations failed to
reveal any injury to the cistern chyli, thoracic duct or
tributaries.

The patient was diagnosed as a case of delayed injury to
cisterna chyli and managed conservatively with low fat,
high protein medium-chain triglyceride[MCT] diet,
octreotide and abdominal drain. The output reduced from
100ml on POD nine to less than 5ml on POD 21. A 15%
reduction in weight was observed during this period. The
drain was removed and the child was discharged on POD
23.

Follow Up

The child was followed up after 30 days of hospital
discharge. He is recovering well and has regained the lost
weight. He is planned for monthly follow up to monitor
glycaemic control.

Discussion

Pancreatic injuries are rarely seen in a blunt trauma
abdomen and contribute to less than 5%. The decision to go
for conservative management versus surgery depends on
hemodynamic status and ductal disruption.Chylous ascites
is defined as the presence of milky non-purulent fluid with
triglycerides more than 110mg/dl. The amylase level and
WBC count should be normal with sterile culture. It is due
to injury to cisterna chyli or its tributaries and is seen

immediately after initiation of oral feeds . It is seen in
surgeries of hepatobiliary, colorectal, aorta and lymph node
resection. The maximum incidence of this complication is
observed with pancreatectomy (11%) and D3 resection for
carcinoma stomach (11.7%) [1,2].

The diagnosis is mainly clinically supported by raised
triglycerides and chylomicrons with the absence of
infection. There is no consensus on the minimum quantity
of the fluid, however, significant ascites is defined as drain
output of more than 200ml/day in an adult. Since chyle is
rich in fat, proteins and immunoglobulins, there is an
increase in the rate of sepsis and malnutrition. In our case,
chyle was observed in the drain after four days of starting
oral feeds. Unlike previously described, the authors believe
that this is due to autodigestion of the cistern chyli or its
tributaries by the pancreatic enzymes. This can explain the
elevated amylase and lipase level in the chyle. [3]

There are no guidelines on the management of
postoperative chylous ascites. However, the consensus is to
initiate a trial of conservative management by TPN, low-fat
MCT diet and abdominal drainage. This is successful in 70
to 100 % of cases. The ascites resolve between 5-19 days. In
our case, we started the patient on a low-fat MCT diet and
the output gradually reduced to nil within 12 days. In a few
case series, it is advised to undergo therapeutic
lymphangiography and re-exploration if the non-operative
management fails [4,5].

Patient Perspective

Mother of Patient (Wishes to be anonymous) — “I was happy
with the way my son was recovering after the surgery. His
pain had reduced and he was feeding well. However, the
complication arising from the milky fluid as seen in drain
resulted in an extension of hospital stay. This complication
was promptly identified and well managed by the surgical
team of this institution. Presently he is doing well. His
appetite has increased and he has started gaining weight.”
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Learning Points:

* Chylous ascites is usually observed after initiation of oral feeds. However, it can also happen a few days after
initiation of feeds. This is due to damage to the cistern chyli by the pancreatic enzymes from the cut end of the
pancreas.

e This can be supported by elevated amylase and lipase level in the drain fluid in addition to raised triglycerides and
chylomicrons.

* The management and the natural outcome is similar between early and delayed chylous ascites.

e Jtis advisable to keep the abdominal drains at least for one week after commencing oral feeds.
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Cause or effect? intramural duodenal haematoma and pancreatitis
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Introduction

Intramural duodenal haematoma (IDH) is an uncommon
pathology that occurs mainly post trauma or iatrogenically
during endoscopic procedure. It remains rare in the setting of
acute pancreatitis. We explore the differences in pancreatitis
related vs non-pancreatitis related IDH and analyse if IDH is
the cause or effect of acute pancreatitis.

Background

We present a case of a 37-year-old male who was admitted
under the Acute Surgical Unit with 1-day of upper abdominal
pain, nausea, and vomiting. Preceding this admission, he had
repeated episodes of acute pancreatitis secondary to alcohol
intake, which were treated conservatively. Since then, he had
abstained from alcohol and has no history of trauma or
anticoagulant use.
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On review, he had epigastric and right upper quadrant
tenderness with guarding. Initial biochemistry showed a
haemoglobin of 174 g/L, raised inflammatory markers with
white cell count of 15.8 x 10”/L, and C-reactive protein of
35mg/L. Liver function tests were unremarkable and lipase
level was 109U/L. Coagulation profile was normal. Amylase
assay is not routinely conducted at our institution because of
its short half-life and lower sensitivity.

A Computer Tomography (CT) of his abdomen revealed acute
pancreatitis with peripancreatic fat stranding, right upper
quadrant peritoneal free fluid with extension to the duodenal
wall into the subhepatic, anterior right pararenal space,
paracolic gutter. Furthermore, a 5.0 x 4.0 x 5.3cm duodenal
intramural and intraluminal mass with a Hounsfield unit of 54
suggestive of acute haematoma. There was no associated
gastric outlet obstruction or biliary obstruction on imaging. A
follow-up CT angiography showed no pseudoaneurysm and
no active bleeding into the intramural duodenal haematoma
(Figure 1). Abdominal ultrasound confirmed a 5.1cm solid
duodenal mass with no appreciable internal vascularity. There
was no evidence of cholelithiasis or cholecystitis.

Figure 1 (A) Axial CT abdomen angiography arterial phase demonstrating a S50mm IDH in the 2nd part of the duodenum with no
active contrast extravasation. (B) Coronal CT abdomen angiography with a normal calibre gastroduodenal artery and no
complicating pseudoaneurysm. (C) Sagittal CT abdomen angiography showing the 1st, 2nd and 3rd part of the duodenum and

common hepatic artery.
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Based on the Revised Atlanta Criteria, our patient was
diagnosed with Acute Pancreatitis with an associated
intramural duodenal haematoma, plausibly from the erosion
of the submucosal vessel walls. This was likely in the context
of chronic pancreatitis from previous attacks of acute
pancreatitis secondary to his alcoholism.

He was admitted under the Acute Surgery Unit, resuscitated
with intravenous fluids, prescribed analgesia, and proton
pump inhibitor. Follow-up CT 5 days post-admission showed
that the haematoma had grown slightly in size, measuring 5.7
x 5.0 x 7.7cm. There were no signs of acute haemorrhage and
the patient tolerated oral intake. He was discharged home with
outpatient follow-up. Serial CT scan 2 months post discharge
showed that the duodenal haematoma had resolved (Figure
2).

Discussion

Intramural duodenal haematomas (IDH) are uncommon
pathologies secondary to blunt trauma, anti-coagulation,
coagulopathies or iatrogenic causes from endoscopic
biopsies(1). IDH related to pancreatic disease is an even rarer
phenomenon. This can occur in the setting of acute or chronic
pancreatitis, malignancy, and ectopic pancreas in the
duodenal wall (2). The formation of IDH in the setting of
pancreatitis remains unclear, with several theories postulated.
One hypothesis is a primary spontaneous expanding
intramural haematoma causing pancreatic duct obstruction
resulting in acute inflammation. Uncontrolled proteolytic
enzyme activation during pancreatitis can also erode the
submucosal vessels in the duodenum leading to secondary
haematoma formation(3). The latter was the most likely cause
of IDH in our patient as there were no radiological signs of
biliary or pancreatic duct obstruction.

Intraluminal
oral contrast
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In complicated IDH, patients can present with gastric outlet
obstruction, haematemesis, duodenal necrosis/perforation,
biliary obstruction or cholangitis (4). Traumatic IDH
commonly occurs at the subserosa layer of the duodenum,
while pancreatitis related IDH is more commonly located in
the submucosal layer, increasing the risk of haematemesis due
to mucosal erosion(4).

Radiological studies are the most reliable modality in the
diagnosis of IDH. Ultrasound is a non-invasive imaging
modality that can be used to diagnose and follow-up on the
resolution of IDH. An early haematoma appears as a uniform
echogenic mass on sonography. Features such as
hypoechogenicity or cystic appearance indicate liquefaction
and resorption of the haematoma(1). Contrast-enhanced CTs
and magnetic resonance imaging (MRI) both have high
sensitivities in the diagnosis of IDH. Appearance on CTs
depends on age of haematoma, with fresh blood having an
arca of increased density. Density decreases as the
haematomaages(1).

Most pancreatitis related IDH run a benign course. In a
haemodynamically stable patient, medical management is
suited for patients including nasogastric tube insertion, fluid
resuscitation and bowel rest, with utilisation of total
parenteral nutrition if unable to feed enterally(4).

Spontaneous resorption of the IDH occurs in most clinical
scenarios. Serial imaging with ultrasound or CT abdomen
should be considered to ensure resolution of haematoma and
exclude malignancy. In the event of an expanding IDH,
endoscopic decompression is a minimally invasive technique
to evacuate the haematoma into the lumen of the duodenum
to relieve gastric outlet obstruction (5). Active haemorrhage

Figure 2 (A) Axial CT abdomen portal venous phase at presentation confirming acute IDH with associated pancreatitis
compressing the 2" part of the duodenum with oral contrast passing distally into jejunal loops. Inflammatory stranding of
Gerota's fascia and free fluid in the subhepatic space (B) Interval inpatient CT abdomen with slight enlargement of IDF
measuring 7.7cm in maximum dimension (C) Follow-up CT abdomen 2 months later confirming resolution of IDH
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can be managed with arterial embolization. However, there is
arisk of duodenal necrosis. Operative management should be
considered in a haemodynamically unstable patient, or
perforated ulcer.

Pancreaticoduodenectomy is only indicated in situations of
non-viable bowel(4).

Conclusion

IDH is a rare occurrence in pancreatitis. Although the
pathophysiology of primary or secondary IDH from
pancreatitis differs, the management of IDH remains the same
in both entities. In most patients, conservative management is
sufficient, while radical surgery is only reserved for unstable
patients, or in perforated viscus.
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Learning Points:

¢ Intraduodenal haematomas can be a cause of or be caused by acute pancreatitis.
e [Ifpatients are clinically stable, intraduodenal haematomas can be conservatively managed.

e Surgical intervention should only be considered in a haemodynamically unstable patient.
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Abstract

The development of an arteriovenous fistula as a
complication following a thyroidectomy is a rare
phenomenon. We report a case of a 24 year old man who
developed this unusual complication post operatively. The
fistula was detected during a routine follow up 3 months after
the surgery when he complained of a vibration in his neck.
Diagnosis of an abnormal communication between the right
superior thyroid artery and the internal jugular vein was
demonstrated by performing a Computed Tomography
Angiography (CTA). He was successfully treated with
embolization and coiling of the aneurysm.

Introduction

The developement of an iatrogenic arteriovenous fistula
following different types of surgical procedures have been
documented multiple times throughout the years[1-2].
Thyroid surgery is a commonly performed surgical procedure
with many well recognized complications. Despite the large
volume of surgeries performed each year, only 15 cases of an
iatrogenic arteriovenous fistula developing post
thyroidectomy have been in reported in English literature,
dating back to the beginning of the 20th century[1-5]. All
reported cases resolved after intervention, which previously
mandated surgical excision of the fistula[2-3]. With the
avaibility of modern imaging machines for diagnosis and
skilled interventional radiologist, the minimally invasive
approach is preferred and the fistulous communication can be
succesfully treated with embolization[1,5].

Case Presentation

A 24 year old man was referred to us from the Endocrine unit
for surgical excision of a diffuse toxic goitre which was
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causing compressive symptoms. He was diagnosed with
Graves' disease 2 years earlier and was on Carbimazole 10mg
daily. He complained of occasional dysphagia. Clinically he
had a moderately enlarged goitre with thyroid opthalmopathy.

The patient underwent a total thyroidectomy.
Intraoperatively, the thyroid gland was enlarged with
engorged veins. The recurrent larygneal nerves and the
parathyroids were identified and preserved. No difficulties
were encountered during the operation. He recovered well and
was discharged after 4 days. Histopathological examination
of the gland confirmed a benign diffuse hyperplasia of the
thyroid gland, consistent with Graves' disease.

He was seen one month after the operation in the outpatient
clinic. He had recovered well and no abnormalities were noted
on physical examination. However, during his second follow
up 2 months later, he complained of an unusual vibration over
the right side of his neck. He had noticed it during the
preceding few weeks. As it was not causing him much
discomfort, he did not immediately seek any medical
treatment. No other symptoms were reported. On physical
examination, the thyroidectomy scar had healed well and
there was no neck swelling. An obvious thrill was felt over the
right side of his neck just lateral to the trachea. The trachea
was not deviated. There were no palpable lymph nodes. On
auscultation, a bruit was heard. Distal pulses were equal. The
rest of his examination was unremarkable.

The diagnosis of an iatrogenic arteriovenous fistula was
suspected. An ultrasound of the neck was performed followed
by a CT angiography which confirmed an abnormal
communication between the right superior thyroid artery and
a tributary of the right internal jugular vein (IJV), likely to be
the lingular vein. The width of the fistula was 0.3cm, resulting
in dilatation of the superior thyroid artery, early filling and
dilatation of the IJV tributary. He underwent an
angioembolization with coiling. The procedure was
successful and the patient returned home the following day
following a 24 hour period of observation. During his follow
up one month later, he was asymptomatic and his physical
examination of the neck was normal with no residual thrill or
bruit.
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Discussion

latrogenic arteriovenous fistulas following a variety of
surgical procedures have been reported in literature.
Procedures include lumbar disc surgery, abdominal
surgeries including nephrectomy, splenectomy, small and
large bowel, gastrectomy and gynaecological procedures
such as hysterectomy, mastectomy, surgery of the
extremities and lymph node biopsies[1,2].

Despite the large volume of thyroid surgeries that are
performed world wide each year, the development of an
arteriovenous fistula as a complication of thyroidectomy
has rarely been seen.

The development of such a phenomenon is assumed to be
caused by a penetrating injury to the artery and vein which
causes the abnormal communication to develop, as occurs
when a suture needle is passed through the vessels for
ligation or during en masse suture ligation of the two
vessels[2]. The vessels most commonly involved are the
superior thyroid artery and the adjacent superior thyroid
vein, occasionally the internal jugular vein is directly
affected[1,3,5].

Symptoms are usually mild due to local effects, with
patients complaining of a neck mass[3-5], compressive
symptoms[3,5] or a buzzing sensation felt in the neck or
heard in the ears[3,4]. Some patients remain asymptomatic
for years and only present decades later[4]. Only one case
has been reported where a true steal phenomenon
developed and the patient presented with symptoms of
cardiac failure[3]. In this case, the fistula had developed
between the thyrocervical trunk and the transverse cervical
vein.

Diagnosis is confirmed through imaging. In our case, an
ultrasound of the neck followed by a CT angiography were
performed which clearly identified the abnormal
communication between the vein and artery.

In the past, all cases were treated by surgical excision of the
fistula[2-4]. With the advancement in interventional
radiology, this condition can now be treated by
embolization and unnecessary surgical intervention can be
avoided. This method of treatment was successfully
reported by Jensovsky in 2000 and Gonen in 2011[1,5]. Our
patient underwent treatment with selective
angioembolization. The risks of general anaesthesia and a
repeated neck dissection were avoided. The procedure was
well tolerated and caused minimal discomfort to the patient.
During follow up, the patient was satisfied with the
outcome and he reported complete symptom resolution.

Conclusion

The development of an arteriovenous fistula following a
thyroidectomy is a rare complication of a commonly
performed surgery. Prevention requires meticulous surgical
technique with clear identification of the feeding vessels to
the thyroid and careful ligation of each individual vessel is
important. Mass ligation should be avoided. Open surgical
excision has now fallen out of favor due to advances in
interventional radiology, which allows both confirmation
of diagnosis and definitive treatment with
angioembolization. Complete resolution of symptoms has
been seen in all cases with no reports of recurrences.
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Figure 1 CTA demonstrating an abnormal communication between the right superior thyroid artery and a tributary of

the right internal jugular vein
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Figure 2 : Fistula between the Superior Thyroid Artery and
the Internal Jugular Vein (White arrow pointing to Superior
Thyroid Artery) & Post embolization : Contrast no longer
visualized in the Internal Jugular Vein (white arrow)

Learning Points:
* Aniatrogenic arteriovenous fistula can generally be avoided by adhering to meticulous surgical technique
e Confirmation of diagnosis can be easily achieved by non invasive methods, i.e ultrasound and CT angiography
* Interventional radiology offers a minimally invasive method to confirm diagnosis and treat this condition, and open
surgery can be avoided in most cases
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CASE REPORT

Retroperitoneal ovarian cyst presenting as acute abdomen —
successfully managed with pre-operative prophylactic ureteric stenting

and complete excision
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Introduction

Cyst that arises from the retroperitoneum space are
uncommon. Despite their possible common similarities in
location and symptoms, they have known to be
morphologically diverse. The incidence of such lesions is
approximately 1 in 100,000 adult admissions.
Retroperitoneum Mullerian cyst is rare whereby most
patients are asymptomatic and usually present as an incidental
finding of an abdominal mass [1]. Here, we report a case of
retroperitoneum Mullerian cyst presenting as an acute
abdomen.

Case Presentation

A 48-year-old lady presented with an acute onset of lower
abdominal pain for 3 days associated with abdominal
distention and vomiting. Physical examination revealed
tenderness and fullness over the right iliac fossa and
suprapubic region. White cell counts, haemoglobin, platelet
count and renal profile were within normal limit and urine
pregnancy test was negative. Contrasted enhanced computed
tomography (CT) Scan of the abdomen revealed a large and

well-defined retroperitoneal cystic tumour mass measuring
about 8cm x 9cm x 15¢m (AP x W x CC) with its medial side
in close proximity to the right ureter and gonadal vessel
(Figure 1A). There was streakiness over the Gerota's fascia
above the lesion. There were no obvious paraaortic nodes or
free fluid. She had worsening and persistent pain which raised
the suspicion of impending tumour rupture. An early
laparotomy with the intention for complete excision of cystic
tumour was scheduled. The right ureter was prophylactically
stented following general anaesthesia. Intraoperatively, the
retroperitoneal cyst was mobilized from retroperitoneal
attachments with ease. It was lying over the right lumbar
muscles, inferior to the right kidney and lateral to the right
ureter. It had no shared blood supply to any pelvic organs
(Figure 1B). She recovered uneventfully and was discharged
home on the second day of surgery and she remained well
throughout her follow ups.

Histopathological examination revealed that the cyst wall
was lined with cuboidal epithelium and showed
fibrocollagenous tissue interspersed with smooth muscle
cells; features are consistent with a Miillerian duct cyst
(Figure 2A, Figure 2B). No atypical cells seen.
Immunohistochemical analysis showed positive for PAXS
(Figure 2C)

Correspondence: H. Praemanathan
E-mail: hemanathan.praem@gmail.com
https://orcid.org/0000-0002-6661-5652

Received: 11-02-2022  Accepted: 29-11-2022
DOL: http://doi.org/10.4038/sljs.v40i3.8943

Figure 1A: Contrasted CT in delay phase revealed a large and
well-defined retroperitoneal cystic mass with its medial side in
close proximity to the right ureter (arrowed head). K: kidney

Figure 1B: Intraoperative specimen of the retroperitoneal cyst
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Figure 2A: Sections show a thin cyst wall lined by a single layer of flattened to ciliated cuboidal-columnar epithelium. No
abnormal epithelial proliferation or cellular atypia seen. The wall is fibrocollagenous with occasional smooth muscle bundles

noted. Minimal adipose tissue is also seen covering the capsule.

Figure 2B: Upper arrowhead — A Thin cyst wall lined by a single layer of ciliated cuboidal-columnar epithelium
Lower arrowhead — Fibrocollagenous wall with occasional smooth muscle bundles

Figure 2C: Immunohistochemistry: PAX 8 is positive

Disscusion

Embryonically the retroperitoneal Mullerian Cyst originates
from the remnants of the Mullerian system. It is uncommon
for an acute presentation if is uncomplicated [2]. Imaging clue
from CT scan are usually the most objective way to
differentiate the lesion. There are wide variety of differential
diagnosis of a retroperitoneal cystic mass, it can be either
neoplastic or non-neoplastic. Neoplastic lesions include
cystic lymphangioma, mucinous cystadenoma, cystic
teratoma, Mullerian cyst. Nonneoplastic lesions include
pancreatic pseudocyst, nonpancreatic pseudocyst and
lymphocele. In this current case, the initial diagnosis was
either a lymphangioma or cystic neoplasm. The indication of
surgical excision in this case was due to abdominal pain and
the concerns of tumor rupture. As there was an uncertain
malignant potential with its large size and adjacent
compression, a complete excision was planned rather than
drainage.

The incidence of malignant retroperitoneal cyst reported
is low at less than 3% [3]. There were reports that
described the option of percutaneous drainage. However,
it carries higher risk of recurrence and delayed recovery
[4]. Judging by the risk of recurrence, even if it may be a
benign cyst, the option of total surgical resection was
performed. The excision can be performed with
laparoscopy access but we embarked in laparotomy
manner due to logistics circumstances (available surgeon
experience and staffing at the time point of emergency
time schedule).

Conclusion

Large retroperitoneal cyst is uncommon and usually benign
especially when it is clear cystic content. It may present as
acute abdomen though uncomplicated as in current case.
However, if the patient is symptomatic, early complete
surgical excision is the best option especially in a fit patient.

The Sri Lanka Journal of Surgery 2022; 40(3): 46-48

47



References

1. Yohendran J, Dias MM, Eckstein R, Wilson T. Benign
retroperitoneal cyst of Mullerian type. Asian Journal of
Surgery. 2004 Oct 1;27(4):333-5. DOI: 10.1016/S1015-
9584(09)60062-2

2. Singh A, Shree S, Mishra V, Radhakrishnan G. Mullerian
duct cyst misdiagnosed as ovarian cyst: a rare case report.
International Journal of Reproduction, Contraception,
Obstetrics and Gynecology. 2016 Apr 1;5(4):1260-3. DOI:
http://dx.doi.org/10.18203/2320-1770.ijrcog20160900

3. Kurtz RJ, Heimann TM, Holt JA, Beck AR. Mesenteric and
retroperitoneal cysts. Annals of surgery. 1986
J o an ; 2 0 3 (1 ) : 1 0 9
DOI:10.1097/000000658-198601000-00017

4. Naem A, Dlewati A, Alhimyar M, Ousta MA, Alsaid B. A
rare presentation and recurrence of a retroperitoneal
Miillerian cyst in a male patient: A case report. International
Journal of Surgery Case Reports. 2019 Jan 1;65:301-4.DOI :
10.1016/j.ijscr.2019.11.001

Learning Points:
e Large retroperitoneal cyst can be benign and has a clinical course that mimics an acute abdomen
* Preoperative diagnosis of retroperitoneal cyst can be a difficult task as they are morphologically diverse.
¢ Best interest of the patient should always be included when formulating treatment options.
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