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Editor-in-Chief of The Thai Journal of Surgery
On Behalf of the Editorial Team

We begin this year’s issue with a new look, with
more consistent color scheme and more modern design.
We hope readers and members of The Royal College of
Surgeons of Thailand will appreciate that visual appeal
might attract more readers and motivate more contribu-
tions!

The current issue is packed with research articles
of considerable interest. The first article reviews the
management of an increasingly common, severe, life-
threatening condition of necrotizing enterocolitis (NEC)
of the new born, at a major Northeastern Institution,
Khon Kaen Hospital. The 10-year study revealed that
while most neonates with NEC could be managed by
medical means, those requiring surgery still have con-
siderable mortality and are still an open challenge for
pediatric surgeons everywhere.

The second article demonstrates the use of a scoring
system to help manage severe traumatic colon injury.
This was part of a series of such studies from Maharat
Nakhon Ratchasima Hospital. The scoring system may
help surgeons with limited experience and without means
to consult experienced colleagues to decide whether
a colonic diversion, as opposed to primary repair and
anastomosis, is better for the patient, and conversely.
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The next article reports one surgeon’s 10-year
experience, from Chonburi Hospital, of performing
parathyroidectomy in patients with renal hyperpara-
thyroidism, an often-frustrating operation for many
surgeons. The author’s choice of total parathyroidectomy
with autotransplantation, with virtually no postoperative
hypoparathyroidism, would seem to be well-suited for
patients on the waiting list for renal transplantation.
However, as the author mentioned, the experience of
the surgeon is paramount in the success of parathy-
roidectomy for renal hyperparathyroidism.

Continuing the authors’ series on infective endo-
carditis (IE) is the next article focusing on valve surgery.
This study from Maharat Nakhon Ratchasima Hospital
was a 12-year review of the results of replacing diseased
native valves of patients with active IE, with prosthetic
valves. Long-term, 5-year results seemed to be good for
whatever prosthetic valve used, but patients who had
mechanical valve replacement had higher survival in
the short term, as compared with those who had tissue
valve replacement. However, this might have been due
to better preoperative clinical status of IE patients who
had mechanical valve replacement.
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The next article is a randomized controlled trial
comparing ultrasound (US)-guided percutaneous neph-
rolithotomy (PCNL) with a more widely-used fluo-
roscopic PCNL, from Suratthani Hospital. This study
showed that US was similarly as effective as fluoroscopy
for guiding PCNL in terms of time-to-access tract and
stone clearance rate. With some practice, the urologist
can perhaps avoid the use of imaging modalities requir-
ing the much-feared ionizing radiation, in PCNL.

The last article is from Pakkred Community Hos-
pital dealing with the use of small bore (18-gauge) core
needle biopsy (CNB) as compared with the standard
18-gauge fine needle aspiration biopsy in thyroid nod-

Thai J Surg Jan. - Mar. 2022

ules. There was evidently a much higher rate of adequate
diagnosis, in terms of the Bethesda Classification, when
CNB is used, without additional complications. The
author is to be commended for advocating the use of the
more effective CNB when the majority of institutions
are still not convinced of its safety.

We trust the reader will find these articles interest-
ing and thought-provoking. Surgeons all over Thailand
are doing a wonderful job of translating their clinical
work into generalizable knowledge that may change
how Thai surgeons, and perhaps surgeons elsewhere,
can improve the outcomes of managing their patients.
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Outcomes of Surgical Management for Necrotizing
Enterocolitis: an 11-year Experience

Sithichok Laohawilai, MD!
Thetiya Wirifi, MD!
Benjaporn Silaruks, Pharm.D?

! Department of Surgery, Khon Kaen Hospital, Khon Kaen, Thailand
2 Department of Pharmacy, Khon Kaen Hospital, Khon Kaen, Thailand

Abstract Baclkground: Necrotizing enterocolitis (NEC) is a serious disease in neonates and requires surgical treat-
ment in cases with complications. The purpose of this study was to review outcomes of NEC patients treated by
various procedures during an 11-year period.

Patients and Methods: A retrospective cohort study of patients with NEC treated at Khon Kaen Hospital
between January 2009 and December 2019 was conducted. Medical records of patients were abstracted for clini-
cal characteristics and presentations, laboratory findings, radiologic studies and results of treatment.

Results: Seventy-three NEC patients (40 males and 33 females) was available for the study. Sixty-one cas-
es (84%) were managed by medical treatment and 12 cases (16.4%) required surgery because of complications
due to intestinal perforation and peritonitis. Of the 12 surgical NEC, 10 cases (83%) were premature (median
gestational age, 29 weeks) and 10 were low birth weight infants (median birth weight, 1263 grams). Nine cases
(75%) had a serious condition treated by primary peritoneal drainage (PPD) and 4 cases survived (44%). Three
cases underwent primary exploratory laparotomy (PEL) — 2 had necrotic bowel resection with enterostomy, and
one had primary anastomosis — and only one survived. The overall mortality of surgical NEC was 60% (7 of 12
cases), and the mortality rate of medical NEC was 12% (7 of 61 cases).

Conclusion: NEC patients with serious complications including intestinal perforation and peritonitis
require surgical treatment. PPD was done more common than PEL because of severely — ill patients with ex-
tremely and very low birth weight. The overall mortality of surgical NEC remains high, at 50%.

Keywords: Necrotizing enterocolitis, Primary peritoneal drainage, Primary exploratory laparotomy, Necrotic
bowel resection, Enterostomy
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INTRODUCTION

Necrotizing enterocolitis (NEC) is the most com-
mon gastrointestinal surgical condition leading to death
in neonates with prematurity and low birth weight.
This condition is an acquired disorder of the intestines,
commonly found in infants born before 36 weeks of
gestation.'” NEC is a severe inflammation of all layers
of the gastrointestinal wall, which can lead to ischemic
necrosis.” In 1978 Bell® categorized NEC into three-
stages for the purposes of diagnosis and treatment. The
Bell staging criteria have been modified by Kliegman’
in 1987 (Table 1). Although most patients with NEC
improve with medical treatment, some cases require
surgical management. The best surgical procedure for
advanced diseases with extensive intestinal necrosis
and perforation remains controversial. We reviewed our
experience of treating NEC during an 11-year period at
a tertiary hospital in the Northeastern Thailand.

Thai J Surg Jan. - Mar. 2022

PATIENTS AND METHODS

The present retrospective cohort study was con-
ducted at the Department of Surgery, Khon Kaen Hos-
pital (KKH). The study was approved by the Hospital’s
Ethics Committee. All patients with NEC who were
admitted to KKH between January 2009 to December
2019 were identified from the electronic medical records,
using ICD-10 Code 77.9. Patients who had incomplete
medical record data were excluded. Data collected in-
cluded clinical characteristics, presentation, laboratory
and radiologic findings, and results of the treatment. The
outcomes of survivors were finalized on December 31,
2020. Data were analyzed using the software STATA
version 11.0 (Stata Corp, College Station, TX, USA).
Differences between categorical variables were evalu-
ated by Chi-square or Fisher’s exact test, and between
continuous variables by Wilcoxon rank-sum or Kruskal
— Willis test. P-values less than 0.05 were considered
statistically significant.

Table 1 Modified Bell staging criteria for necrotizing enterocolitis®

Stage* Clinical findings

I A Temperature instability, apnea, brady-
cardia, lethargy

Abdominal findings

Gastric retention, gastric distention, heme-
positive stool

Roentgenographic findings

Normal or intestinal dilatation, mildileus

I B  Temperature instability, apnea, brady-
cardia, lethargy

Grossly bloody stool

Normal or intestinal dilatation, mildileus

IlA Temperature instability, apnea, brady- ~ Moderate abdominal distention, bloody Intestinal dilatation, ileus, pneumatosis
cardia, lethargy stool, absent bowel sound intestinalis
IlB Temperature instability, apnea, brady-  Moderate abdominal distention, bloody Intestinal dilatation, ileus, pneumatosis

cardia, lethargy, metabolic acidosis,
thrombocytopenia

stool,absent bowel sound, definite tender-
ness with or without cellulitis or right lower
quadrant mass

intestinalis, portal vein gas

A Temperature instability, bradycardia,
lethargy metabolic acidosis, thrombo-
cytopenia, hypotension, apnea com-
bined respiratory and metabolic acido-
sis, DIC, neutropenia, oliguria

Marked abdominal distention, bloody stool,
absent bowel sound, marked tenderness
with or without cellulitis or right lower quad-
rant mass, signs of peritonitis

Intestinal dilatation, + pneumatosis intesti-
nalis, = portal vein gas, ascites

Il B Temperature instability, bradycardia,
lethargy metabolic acidosis, thrombo-
cytopenia, hypotension, apnea com-
bined respiratory and metabolic acido-
sis, DIC, neutropenia, oliguria

Marked abdominal distention, bloody stool,
absent bowel sound, marked tenderness
with or without cellulitis or right lower quad-
rant mass, signs of peritonitis

Intestinal dilatation, + pneumatosis intesti-
nalis, + portal vein gas, ascites, pneumo-
peritoneum

*|A, IB = suspected NEC,
Il A = definite NEC, mildly ill; Il B = definite NEC, moderately ill,
Il A = advanced NEC, severely ill, intact bowel; lll B = advanced NEC, severely ill, bowel perforation
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RESsuLTS

Ninety-seven NEC patients were admitted at KKH
during the study period. Only 73 patients had complete
records. There were 40 boys and 33 girls. Of the 73 pa-
tients, the median gestational age (GA) was 31.5 weeks
(range, 24 to 41 weeks) and the median birth weight
(BW) was 1,510 grams (range, 620 to 3,390 grams).
Thirty-six patients (49%) were classified as having very
low birth weight (VLBW), and 13 (18%) were classi-
fied as having extremely low birth weight (ELBW). The
median onset time of NEC was 11 days (range, 2 to 43
days). Sixty-one cases (84%) were categorized as Bell
stages I and II, and medically treated. The remaining
12 cases (16%) were classified as advanced NEC (Bell
stage II1) and required surgical treatment. Patient char-
acteristics in both medical and surgical treatment groups
were similar (Table 2).
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Patients in the surgical treatment group had more
severe symptoms than those in the medical treatment
group, which included significantly more frequent
lethargy and abdominal erythema (p < 0.05). Presence
of leukocytosis white blood cell (> 10,000/mm?), or
neutropenia (absolute neutrophil count < 1,500/mm?)
or thrombocytopenia (platelet < 150,000/mm?) was not
significantly different between the medical and surgical
groups (see Table 3). On radiographic examination, there
was greater degree of intestinal dilatation in patients in
the medical treatment group, while pneumoperitoneum,
an indication for surgery, was found in 10 of the 12 (83%)
patients in the surgery group (see Figure 1).

The 61 patients with stages I and II NEC were
conservatively treated by NPO, nasogastric or orogastric
intubation, antibiotics, and total parenteral nutrition.

Table 2 Comparison of clinical characteristics of patients with NEC (n = 73) between those undergoing medical treatment (n = 61) and those
undergoing surgical treatment (n = 12)

Clinical Characteristics Medical NEC Surgical NEC P-value
(n=61) (n=12)
Gender
Male (no.): Female (no.) 33:28 7:5 0.788
Gestational age (weeks)
Median (range) 32 (29.3 10 37.0) 29.1 (26.0 to 35.5) 0.091
<28 (no.) 9 5
28-32 (no.) 24 3
32-36 (no.) 12 2
> 36 (no.) 16 2
Prematurity: no. (%) 45 (74) 10 (83) 0.384
Maturity: no. (%) 16 (26) 2(17)

Birth weight (grams)

Median (range) 1,520 (620 to 3,390) 1,260.5 (720 to 3,350) 0.190
< 1,000 *: no. (%) 8 (13) 5 (42)
1,000-1,500 **: no. (%) 21 (34) 2(17)
1,500-2,000: no. (%) 11 (18) 2(17)
2,000-2,500: no. (%) 6 (10) 1(9)
> 2,500: no. (%) 15 (24) 2(17)
Low birth weight 46 (76) 10 (83) 0.490
Normal birth weight 15 (24) 2(17)
Age at onset of symptoms (days)
Median (range) 13 (2to 44) 9.5 (3 to 45) 0.704
Risk factors: no. (%)
Birth asphyxia 52 (80) 12 (100) 0.204
Congenital heart disease (PDA) 9 (15) 4 (33) 0.132
Previous sepsis 49 (80) 10 (83) 0.585
Administration of NSAID 3(5) 3 (25) 0.052

* < 1,000 grams = extremely low birth weight; 1,000-1,500 grams = very low birth weight; no. = number
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Table 3 Comparisons of symptoms, laboratory and radiologic findings between NEC patients undergoing medical and those undergoing
surgical treatment

Medical NEC Surgical NEC P-value
(n=61) (n=12)
Symptom: no. (%)
Hypothermia 29 (48) 9 (75) 0.116
Fever 25 (41) 6 (50) 0.751
Bradycardia 16 (26) 4 (33) 0.725
Lethargy 17 (28) 8 (67) 0.017
Apnea 28 (43) 5 (42) 0.999
Hypotension (shock) 36 (59) 9 (75) 0.350
Pregarvage residuals 36 (59) 7 (58) 0.999
Grossly bloody stool 9 (15) 1(8) 0.999
Abdominal distension 52 (85) 12 (100) 0.339
Abdominal erythema 7(12) 8 (67) 0.001
Laboratory findings
Hemoglobin (gm/dL)

Mean + sd 14.1+3.13 12.8 +3.94 0.666
White blood cell count (cell/mm3)

Median (range) 11,500 (2,000 to 39,600) 21,485 (6,100 to 46,800) 0.052
Neutropenia*: no. (%) 61 (100) 12 (100) NA
Thrombocytopenia™: no. (%) 11 (18.0) 5(41.7) 0.120

Radiographic findings: no. (%)
Intestinal dilatation 52 (85) 6 (50) 0.013
Ascites 3 (5) 2(17) 0.187
Pneumatosis intestinalis 10 (16) 2(17) 0.999
Pneumoperitoneum 0 10 (83) 0.001

* absolute neutrophil count < 1,500/mm?; ** platelet count < 150,00/mm3; no. = number; sd = standard deviation

Figure 1 A very low birth weight infant with signs of peritonitis (abdominal distension, erythema and guarding) and abdominal film
showing free air in the abdomen (pneumoperitoneum)
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Table 4 Clinical characteristics, operative procedures and outcomes of NEC patients undergoing surgery

Case No. (c7. BW Age at Symptomatologes Operative Results
(weeks) (grams) operation and indications procedures*
(days) for surgery
1. 25 770 6 + Birth asphyxia, PPD + Survived
pneumonia + Umbilical hernia
+ Bowel perforation + Delayed development
2. 28 990 7 * Birth asphyxia, ET-intubation PPD + Survived
* Bowel perforation + Later Dx Hirschsprung’s
disease and treatment
by Soave pull-through
operation
+ Patho; Absence of ganglion
cells in the rectum
+ Lysis of adhesion due to
postop. obstruction
* Doing well
3. 27 890 8 « Birth asphyxia, PPD Survived
ET-intubation, PDA, jaundice + Lost to follow-up
platelet 5400/mm?®
+ Signs of peritonitis
4, 24 720 8 + Birth asphyxia, ET-intubation, PPD Dead
abnormal color of abdomen
+ Bowel perforation
5. 30 1600 10 + Respiratory distress, septicemia, PPD Dead
shock, abnormal color of
abdomen, platelet 52000/mm?
+ Bowel perforation
6. 39 3350 11 + Sepsis, PDA, got NSAID, PPD Dead
platelet 20000/mm?
+ Bowel perforation
7. 29 1085 11 * Birth asphyxia, ET-intubation, PPD+EL, NBR Dead
lethargy,sepsis and primary
+ Bowel perforation anastomosis
8. 35 1755 9 + Birth asphyxia, ET-intubation, PPD+EL, NBR + Survived
lethargy,sepsis, and enterostomy -« Lost to follow-up after
platelet 36000/mm? closure of enterostomy
+ Signs of peritonitis 8 months
Bowel perforation
9. 30 1600 10 * Birth asphyxia, sepsis PPD+EL, NBR Dead
+ Bowel perforation and enterostomy
10. 37 2090 22 « Birth asphyxia, sepsis, shock PPD+EL, NBR Dead
+ Bowel perforation and enterostomy
11. 29 1440 19 + Twins, birth asphyxia, PEL, NBR and «+ Survived
ET atbirth, lethargy, sepsis, enterostomy + Lost to follow-up after
+ Signs of peritonitis closure of enterostomy
3 months
12. 35 2660 3 + Birth asphyxia,abnormal color PPD+EL, NBR Dead
abdomen and enterostomy
+ Bowel perforation
PPD (6) Survived 3 Dead 3
PPD+EL, NBR and enterostomy (3) Survived 1 Dead 2
PEL, NRB and enterostomy /anastomosis (3) Survived 1 Dead 2

* Abbreviation: PPD = primary peritoneal drainage, EL = exploratory laparotomy, PEL = primary exploratory laparotomy, NBR = necrotic bowel resection
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Fifty-four patients (89%) survived and 7 (11%) died
due to respiratory distress, persistent pulmonary hyper-
tension and septicemia. Five patients with respiratory
distress were intubated since birth. The 12 patients with
advanced NEC required surgical intervention. Indica-
tions for surgery included intestinal perforation in 10
(83%) and obvious peritonitis (abdominal erythema and
guarding) in the remaining 2 patients. Nine of the 12
cases (75%), who were severely ill, underwent primary
peritoneal drainage (PPD) or bedside peritoneal drainage
(BPD) in the Neonatal Intensive Care Unit (NICU) under
local anesthesia (Figure 2). Six patients underwent PPD

Figure 2 Primary peritoneal drainage by placement of
Penrose drains at both sides of lower abdomen;
done under local anesthesia

Thai J Surg Jan. - Mar. 2022

and 3 (50%) survived. Three patients initially underwent
PPD and later required exploratory laparotomy because
of complications, and one (33%) survived (Table 4). The
remaining 3 patients with advanced NEC underwent
primary exploratory laparotomy (PEL), bowel resection
and enterostomy (Figure 3). Two patients died, while one
survived and later underwent closure of the enterostomy.
Causes of death in the surgical NEC group included
severe sepsis, respiratory failure and congestive heart
failure, in the presence of congenital heart diseases and
extensive intestinal necrosis. The overall survival rate
of advanced NEC in the present study was 42% and
mortality rate was 58%.

DiscussioN

At present, the incidence of NEC is increasing. The
Increasing NEC incidence relates to decreasing birth
weight and gestational age.”'" Worldwide, the incidence
of NEC is approximately 1 to 3 per 1,000 live births, and
over 90% of cases are seen in infants with body weight
less than 1,500 grams and gestational age less than 32
weeks.> The incidence of NEC seen at Queen Sirikit
National Institute of Child Heath was 1.04 per 1,000
live births in the period between 1993-1994, which in-
creased to 2.7 per 1,000 live births at Rajavithi Hospital
in 2004."""> The Ministry of Public Health of Thailand
reported the incidence of NEC as 3.7 to 11 per 1,000 live
births, using data of all hospitals in the country.”” The
increasing NEC incidence may be partly explained by
the increasing frequency of teenage pregnancy, which

Figure 3 Primary exploratory laparotomy in a premature infant: bowel necrosis and perforation (A); segmental resection of
necrotic bowel (B); and creation of a stoma or enterostomy (C)
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is a risk factor for premature deliveries and VLBW or
ELBW babies.!"'> Most NEC patients seen at KKH, es-
pecially those with severe conditions, were transferred
from the other provinces.

In the present study, NEC occurred slightly more
frequently in the male than in the female (1.2:1). The
majority occurred in premature infants (75%) and in
those with VLBW and ELBW, which constituted 50%
of the cases. These findings were similar to those of
previous reports.”'"* We also found that major risks
for NEC included birth asphyxia, sepsis, patent ductus
arteriosus (PDA) and administration of non-steroid anti-
inflammatory drugs (NSAID) for closure of PDA.

The Bell staging criteria®’ for the diagnosis and
management of NEC is the international standard. The
majority of NEC patients categorized as having stages
I and II disease are usually conservatively or medically
treated, whereas the minority with stage I1I or advanced
NEC require surgical treatment. In general, 20% to 50%
of NEC patients will require surgery.'*'° In the present
study, 16% of NEC patients were surgically treated.
There is some controversy regarding the timing of and
decision-making during surgery, and the various surgi-
cal procedures. The absolute indication for surgery is
evidence of pneumoperitoneum detected by abdominal
x-rays which indicates intestinal perforation.'”'"* Signs
of peritonitis, intestinal obstruction (fixed bowel loops
from abdominal imaging due to non-movable necrotic
bowels), palpable abdominal mass and clinical deteriora-
tion (failure of medical treatment) are relative indications
for surgery. Decision making and timing of surgery will
depend on the surgeon and his or her experience."” In
the present study, NEC patients required surgery due to
evidence of intestinal perforation in 10 cases and due to
signs of peritonitis in 2 cases.

Primary exploratory laparotomy with resection of
necrotic bowel, while trying to preserve as much viable
intestine as possible, and the creation of a stoma or enter-
ostomy, is the traditional operation of choice."” Closure of
the enterostomy should be done after 3 months to ensure
complete resolution of the inflammatory process.'”"”
Prior to the enterostomy closure, colonic or small bowel
strictures should be excluded with a barium or other
contrast study, administered through the enterostomy.'*
Bowel resection with primary anastomosis is not gener-
ally recommended as the process of ischemic necrosis
might be ongoing, with a high risk of anastomotic
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leakage.® Primary intestinal anastomosis is acceptable in
cases of focal NEC, and intestinal perforation and necro-
sis at the upper jejunum. We have seen one patient with
jejunal perforation close to the duodenojejunal junction.
It was necessary to perform segmental jejunal resection
and primary anastomosis in order to avoid high-output
enterostomy. This patient died due to severe sepsis,
but without evidence of anastomotic leakage (Table 4,
patient no.7).

Primary peritoneal drainage (PPD), recommended
by Ein in 1977,” is an alternative surgical procedure
for advanced NEC. It is suitable for severely ill VLBW
and ELBW infants with clinical instability, unable to be
transferred to the operating room or unable to tolerate
general anesthesia. This procedure can be done in the
NICU or ordinary neonatal ward, as a bed-side peritoneal
drainage.'**"*"* PPD can reduce pneumoperitoneum and
bowel inflammation.'**"*'** The survival rate of patients
with advanced NEC treated by PPD is approximately
30%,'**°! similar to that of the present study. Currently,
PPD is a standard procedure for advanced NEC.”” Other
operative procedures, such as the “patch, drain and
wait technique” proposed by Moore in 1989, and the
“clip-and-drop-back technique” proposed by Voughan
in 1996, are suitable for NEC with multi segmental
necrosis. We have no experience with these operative
interventions.

The outcome of surgery for NEC is not entirely
satisfactory compared with the outcome of medical
treatment. Medical treatment of NEC carries a mortality
of about 20%, whereas the mortality of surgical treat-
ment is probably in excess of 35% and may be as high
as 50%.'"-'°>?" In the present study the mortality in the
medical treatment group was 12% and the mortality in
the surgical treatment group was 60%. For the survivors
of surgical treatment, some degree of neurodevelopmen-
tal impairment, delayed growth development, adhesive
small bowel obstruction and intestinal failure may
occur.” These survivors should be followed in the long-
term in order to detect and treat these problems.

The present study has some limitations. Data col-
lection might be unreliable or incomplete due to loss
of documentation after a long period of time, such as
information on as laboratory findings, radiographic im-
agings, risk factors, or milk formula feeding after birth.
These defects will be corrected by systematic planning
of data gathering for a future prospective study.




10 Laohawilai S, et al.

CONCLUSION

Most patients with NEC can be managed by
medical treatment. In the present study, the ratio of
NEC patients managed by medical to surgical treat-
ment was 5:1. Indications for surgery included intestinal
perforation (83%) and peritonitis (17%). PPD was more
common performed than PEL, at a ratio of 3:1, because
of severely-ill patients with VLBW and ELBW. The
overall mortality of surgical treatment for NEC patients
remained high, at 50%.
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Santichatngam’s Colonic Injury Prediction Score
(SCOPES) for Decision Making in Colonic Injury
Due to Trauma

Prinya Santichatngam, MD
Department of Surgery, Maharat Nakhon Ratchasima Hospital, Nakhon Ratchasima, Thailand

Abstract Objective: Santichatngam's Colonic Injury PrEdiction Score (SCOPES), which was developed in 2017,
can assist in surgical decision making for colonic injury, i.e., whether primary repair can be performed or diver-
sion is needed. The aim of the present study was to demonstrate the validity and utility of SCOPES for appro-
priate surgical decision making in at least grade 3 colonic injury.

Patients and Methods: Medical records of patients with colonic injury who were treated at Maharat
Nakhon Ratchasima Hospital from October 1%, 2013 to September 30", 2019, were reviewed. Two versions
of SCOPES were created. Both versions consisted of four factors. In SCOPES version I, if only 1 factor were
present, then primary repair is recommended. In SCOPES version 11, in the presence of at least 2 major factors,
or 1 major factor plus at least 1 minor factor, then a diversion procedure is recommended. The SCOPES recom-
mendation was compared to a reference standard, which was determined by successful operative management
and peer review.

Result: The SCOPES version I has a sensitivity of 81%, specificity of 86%, positive likelihood ratio of
5.7, positive predictive value of 96%, and accuracy of 82% for primary repair. The SCOPES version II has a
sensiti-vity of 43%, specificity of 100%, positive likelihood ratio over 10, positive predictive value of 100%, and
accuracy of 90% for colonic diversion. Application of SCOPES was useful in decision making in 74% of patients.

Conclusions: The present study demonstrated that SCOPES has good validity and utility in terms of
recommending appropriate management. The use of SCOPES in clinical practice may have some advantages
over clinical judgment alone.

Keywords: Clinical prediction score, Colonic injury

INTRODUCTION
One of the most common abdominal injuries is
colonic injury.'” Recent scientific evidence supports
routine primary repair for nondestructive colonic injury
(AAST Colon Injury Scale Grade I-1I) irrespective of the
presence or absence of risk factors.”** Colonic diversion
is performed based on the principles of damage control

surgery in hemodynamically unstable patients. However,
many surgeons still consider colonic diversion as a safer
procedure in most high-risk colonic injury.”""
Santichatngam’s Colonic Injury PrEdiction Score
(SCOPES), which was developed in 2017, can assist in
surgical decision making in colonic injury."” SCOPES
can help decide whether primary repair or diversion
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procedure should be performed based on four factors:
delayed time to surgery (greater than 6 hours); left sided
colonic injury, gross fecal contamination, and presence
of concomitant duodenal or ureteral injury. If at least 2
of these factors are present, colonic diversion is recom-
mended. SCOPES (with a cut-off of at least 2 positive
factors or score greater than 4.87) was shown to have a
sensitivity of 88%, and specificity of 83% for predicting
colonic diversion. The post-test probability of diversion
for a positive SCOPES was 84% for the sample studied,
and the post-test probability of diversion for a negative
SCOPES was 12% for the same sample.''

Wattakawanch and Santichatgnam studied colonic
injury patients of all severity at Maharat Nakhon Rat-
chasima Hospital from 2013 through 2017 (4 years), and
found SCOPES to have low positive predictive value but
high sensitivity, specificity, negative predictive value in
predicting primary repair.”> From multicenter studies and
meta-analyses, routine diversion is not recommended.””
The aim of the present study was to determine the
validity and utility of SCOPES for appropriate surgical
decision making in colonic injury.

PATIENTS AND METHODS

In the present retrospective study, information from
the medical records of patients who were diagnosed with
colonic injury (ICD 10" ed.; S365), at Maharat Nakhon
Ratchasima Hospital (MNRH) between October 1%,2013
and September 30™, 2019 (6 years) was obtained. The
study was approved by Ethical Committee of the MNRH.
Patients were included if they were over 15 years and
underwent exploratory laparotomy for abdominal trauma
during the same admission with findings of colonic
injury grade 3 or higher.® They were excluded if they
underwent damage control surgery or if the injury was
iatrogenic.

Information abstracted included baseline demo-
graphic data and clinical characteristics including type
of injury, underlying diseases, time to operation, colonic
injury score (CIS) according to the American college of
surgeons (ACS)," degree of fecal contamination, sites of
colonic injury, grade of duodenal or ureteral injury,'*"
damage control surgery, details of operative procedure,
and operative complications.

Patients were categorized into two groups accord-
ing to initial operative management and postoperative
complications. The first group included patients who
were treated with primary repair (including primary
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closure of defects and/or resection with re-anastomosis)
with no postoperative complications, i.e. anastomotic
leakage or intraabdominal abscess. The second group
included patients who were treated with primary repair
but had postoperative complications and patients who
were treated by diversion. The patient’s condition and
operative notes were reviewed by two certified trauma
surgeons.

The peer review process with consensus agreement
between both surgeons was used to establish the refer-
ence standard for decision-making in the present study:
patients were categorized into proper or appropriate
primary repair and diversion groups. Patients who had
successful primary repair, by definition, had correctly
underwent proper management. When both peer review-
ers disagreed with the actual operative decision, the peer
reviewers’ opinion was considered more appropriate.

Two versions of SCOPES were created. SCOPES
version I consisted of four risk factors: delayed time to
surgery (i.e., greater than 6 hours); left sided colonic
injury (grade 3 or higher); gross fecal contamination;
and concomitant duodenal or ureteral injury (grade 3
or higher). If only one risk factor were present, primary
repair is recommended. SCOPES version II consisted of
the same four risk factors, but with an added hierarchy.
Gross fecal contamination and concomitant duodenal or
ureteral injury are considered major risk factors. Delayed
time to surgery and left side colonic injury are considered
minor risk factors. Colonic diversion is recommended
in the presence of 2 major risk factors, or 1 major plus
at least 1 minor factor.

Operative management as recommended by both
versions of SCOPES was compared to the reference stan-
dard. The “accuracy” (agreement) indices of SCOPES
were in terms of sensitivity, specificity, positive likeli-
hood ratio and overall accuracy, with corresponding 95%
confidence intervals (95% CI).

RESuLTS

From October 1*, 2013 to September 30", 2019
(6 years), there were 250 patients who were diagnosed
with colonic injury. Of these, 39 patients were deemed
eligible for the study by the inclusion and exclusion
criteria. Two of 32 patients in the actual primary repair
group developed anastomotic leakage. Two of 7 patients
in the actual diversion group developed intraabdominal
collection (See Table 1).
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Table 1 Clinical characteristics of patients (N = 39)

Characteristics Summary

Age (years): mean (SD)

36.8 (16.0)

Sex (male : female): number (%)

4 (10) : 35 (90)

Underlying disease: number

Hypertension 4

Diabetes mellitus 1

Chronic obstructive pulmonary disease 2

Human immunodeficiency virus infection 1
Colonic management: number (%)

Primary repair 32 (82)

Diversion procedure 7(18)

Peer review was done on 9 patients (7 in the actual
diversion group and 2 in the actual primary repair group
who had complications). Thus, the reference standard
categories consisted of 32 appropriate primary repairs:
30 actual successful primary repairs and 1 actual repair
with complications, along with 1 actual diversion in
which peer review suggested primary repair; and 7 ap-
propriate diversions: 6 actual diversions with 1 in which
peer review suggested diversion in an actual primary

repair with complications (See Table 2).

The accuracy indices for SCOPES version I were
as follows. The sensitivity was 82% (95% CI: 63.6%
to 92.8%); the specificity was 86% (95% CI: 42.1%
to 99.6%); the positive likelihood ratio was 5.7 (95%
CI: 0.92 to 35), which is a moderate effect; the positive
predictive value was 96% (95% CI: 81.0% to 99.9%);
and the accuracy 82% (95% CI: 66.5% to 92.5%) (See
Table 3).

Table 2 Comparison between actual management of patients and peer review (N = 39)

Actual Colonic management

Diversion procedure

Primary repair

Reference Standard Diversion procedure

6 1

(peer review)
Primary repair

1 31

Table 3 SCOPES version | for primary repair (N = 39)

Sensitivity

(for primary

Specificity
(for primary

Accuracy Positive
(for primary predictive

Reference standard
Diversion Primary
repair
SCOPES Diversion
6 6
version | Procedure
Primary repair 1 26

repair)

repair) repair) value

81% 86% 82% 96% 5.7

(moderate
effect)

LR+: positive likelihood ratio
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The accuracy indices for SCOPES version II were
as follows. The sensitivity was 43% (95% CI: 9.89%
to 81.6%); the specificity was 100% (95% CI: 89.1%
to 100%); the positive likelihood ratio was greater than
10 (i.e., not calculable due to O value in one cell); the
positive predictive value was 100% (95% CI: 29.2%
to 100%); and the accuracy 90% (95% CI: 75.8% to
97.1%). (See Table 4).

Santichatngam’s Colonic Injury Prediction Score (SCOPES) for Decision Making in Colonic Injury Due to Trauma 15

Both versions may potentially help surgeon make
appropriate decisions in 74% of all patients (95% CI:
57.9% to 87.0%). This was the proportion of patients
with only one factor present, or those with 2 or more
major factors or with 1 major factor and at least 1 mi-
nor factor. The remaining 26% of patients were those
with exactly 2 minor factors, in whom the decision to
perform primary repair or colonic diversion may both
be appropriate.

Table 4 SCOPES version Il for diversion procedure (N = 39)

Sensitivity

(for (for (for

Positive
predictive LR+

Specificity Accuracy

Reference standard
Diversion Primary
repair
SCOPES Diversion
version Il Procedure 3 0
Primary repair 4 32

diversion)

43% 100% 90%

diversion) diversion) value

>10

(strong
effect)

100%

LR+: positive likelihood ratio

DiscussioN

The aim of the present study was to present ac-
curacy indices (i.e., the agreement with peer-reviewed
decisions) of SCOPES to aid in decision making in the
treatment of patients with colonic injury due to trauma.
Currently, meta-analyses and multicenter studies do not
recommend routine diversion.”'*'*1*?" Colonic injuries
are often managed on an individual-patient basis, with
a wide variation in results, which may be due to the
absence of management guidelines.”' If these injuries
are not treated appropriately, severe complications and
even death can occur.

Controversy exists regarding the standard treat-
ment for colonic injury in trauma.”’ SCOPES version I
consisted of four factors: delayed time to surgery (greater
than 6 hours), left sided colonic injury (grade 3 or more),
gross fecal contamination, and concomitant duodenal
or ureteral injury (grade 3 or more). If only one factor
is present, primary repair is recommended. In the pres-
ent study, SCOPES version I using this criterion had a
sensitivity of 81%, specificity 86% for (peer-reviewed)
primary repair, and a positive likelihood ratio of 5.7,
which is a moderate increase in the likelihood of primary
repair. The probability of an appropriate decision for pri-

mary repair for SCOPES version I when only one factor
is present was 96%. Decision making using SCOPES
version I was consistent with previous studies.”'*'*'®

SCOPES version II consisted of the same four
factors as in SCOPES I, but delayed time to surgery
and left sided colonic injury were considered minor
factors, while gross fecal contamination and concomi-
tant duodenal or ureteral injury were considered major
factors. In the presence of 2 major factors or 1 major
factor plus at least 1 minor factor, colonic diversion is
recommended. SCOPES version II using these criteria
had high specificity (100%), and possibly high positive
likelihood ratio for the appropriate decision to perform
colonic diversion. The probability of appropriate deci-
sion to perform colonic diversion using the SCOPES II
criteria was 100%. Decision making using SCOPES II
was also consistent with previous studies.'='7*

Thus, SCOPES version I may assist in the decision
to perform primary colonic repair, whereas SCOPES
version Il may assist in the decision to perform diversion
procedures. Both versions may assist in correct decision
making in 74% of all patients. However, 26% of patients
will not be covered by both versions of SCOPES (i.e.,
those with 2 minor factors). Surgeons need to make their
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own decisions by themselves in this situation, which is
consistent with current recommendations."**'** SCOPES
versions I and II are valid and possibly a useful and reli-
able tool for decision making in colonic injury due to
trauma, perhaps more so than using clinical judgment
alone.

CONCLUSION

SCOPES versions I and II are expected to help
surgeons make appropriate surgical decisions in colonic
injury due to trauma. The present study also recommends
that routine colostomy should not be performed.
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Outcome of Parathyroidectomy for
Renal Hyperparathyroidism : a Single-Center Experience

Kreangsak Chainapapong, MD
Department of Surgery, Chonburi Hospital, Chonburi, Thailand

Abstract Objective: To evaluate and compare early and long-term outcomes and of total (TPTX) and partial parathy-
roidectomy (PPTX) operations in the management of patients with resistant renal hyperparathyroidism (rtHPT) at
Chonburi Hospital, Thailand.

Methods: A single center retrospective medical record review of parathyroidectomy, with or without auto-
transplantation (AT), from 1 January 2012 to 31 March 2021 was performed.

Results: Atotal of 110 patients were operated on for rHPT during the study period. The preoperative para-
thyroid hormone (PTH) levels were markedly high in both groups. Preoperative parathyroid localization was
performed in less than 50% of cases. Eighty-four received TPTX, with or without AT, and 26 received PPTX.
The average post-operative PTH levels at 24 hours, at 1, 3, 6 and 12 months after operation in TPTX group were
significant lower compared with those of the PPTX group. Postoperative blood calcium levels (48 hours after
operation) were found to be very low in both groups. Postoperative phosphate level (48 hours after operation) in
the TPTX group returned to normal, while it remained elevated in PPTX group. Overall complications of either
operation were very low. Eight patients in the PPTX group required reoperation for persistent hyperparathyroid-
ism resistant to non-operative treatment. Five patients had successful primary operations. The remaining 18
PPTX cases continued medical treatment. Sixty patients received TPTX without AT and 24 patients received
TPTX with AT. The blood PTH levels of those who had TPTX with AT tended to be higher than that of those who
had TPTX without AT at 1, 3, 6 and 12 months after operation, but without statistical significance. Five of 24
patients (20%) who had TPTX with AT experienced recurrent HPT, while none of those who had TPTX without
AT did. Two patients with recurrent HPT received autografectomy. Persistent hypoparathyroidism (PTH < 10 pg/
mL) was found 10 patients (16%) who had TPTX without AT, but did not occur in any case of TPTX with AT,
with a follow up of more than 12 months.

Conclusion: Total parathyroidectomy with or without autotransplantation is the operation of choice for
rHPT. The experience of the surgeon is the most important factor for operative success.

Keywords: Secondary hyperparathyroidism, Renal hyperparathyroidism, Total parathyroidectomy, Partial para-
thyroidectomy, Autotransplantation, Outcome
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INTRODUCTION

End-stage renal disease (ESRD) is a common
condition. Most patients with ESRD develop renal
hyperparathyroidism (rHPT). Renal HPT results from
long-term parathyroid hyperplasia, which can become
functionally independent adenomas. Renal HPT can lead
to high-turnover bone disease, interstitial and vascular
calcifications and as well as cardiovascular diseases. The
current treatment of rHPT is mainly medical, by using
oral calcimimetic drugs."” However, some patients will
develop resistance to medications.

Approximately 1 to 2% of patients with ESRD
require parathyroidectomy. Surgical treatment is recom-
mended for patients with parathyroid hormone (PTH)
levels higher than 800 pg/mL, those with severe symp-
toms (bone pain, pruritus, calciphylaxis), serum calcium
level over 11 mg/dL, and soft tissue calcification.”” One
study of rHPT showed significantly improvement in
bone density after parathyroidectomy,’ and a few studies
showed benefit of surgery for patients with calciphy-
laxis.” In a study of patients with rPTH who underwent
parathyroidectomy, the average hemoglobin level also
increased from from 8.6 g/ml.to 9.4 g¢/mL.°

Types of parathyroidectomy include: subtotal
parathyroidectomy (removal of 3% glands) with or
without bilateral cervical thymectomy (BCT), total
parathyroidectomy (TPTX) with or without autotrans-
plantation (AT) at the nondominant forearm and with
or without BCT.”® There is no consensus on the best
procedure. TPTX with AT by an experienced surgeon
is an effective long-term treatment, which can stabilize
PTH, calcium and phosphate levels. The incidence of
recurrent hyperparathyroidism at the site of implanta-
tion is 7 to 9%. Autografectomy may be needed when
the PTH level is greater than 800 pg/mL, with lack of
response to medical therapy, and detectable hypertrophy
of the implanted tissue.’

Preoperative sestamibi (MIBI) scanning of the
parathyroid glands in rHPT varies greatly in sensitiv-
ity and specificity. A 2012 meta-analysis reported 58%
sensitivity and 93% specificity. More recent studies
have showed 43% to 88% sensitivity and 60 to 75%
specificity.”'” Combined sestamibi/CT has greater sen-

sitivity than sestamibi alone, but performs poorly in
identifying ectopic glands.10 Many surgeons also use
ultrasonography to help identify parathyroid glands in
the neck, but its accuracy is extremely variable and likely
user-dependent.” !
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PATIENTS AND METHODS

A single-center medical record review of patients
who underwent parathyroidectomy for rHPT with or
without AT, from 1 January 2012 to 31 March 2021, was
performed. All patients were operated on by the author.
Patients who were candidates for kidney transplantation
received TPTX with AT. Patients who required life-long
dialysis received TPTX without AT. A total of 110 pa-
tients were included in the present study. Preoperative
MIBI scan, computerized tomography (CT) or unltra-
sonography of the neck were not routinely performed.
Data collected included preoperative and postoperative
PTH, serum calcium, and phosphate levels, as well as
operative complications.

Surgical indications for parathyroidectomy fol-
lowed existing guidelines as well as expert opinions.
These included severe hyperparathyroidism (HPT)
refractory to medical treatment (e.g., PTH level greater
than 800 pg/mL, hypercalcemia and hyperphosphate-
mia), intolerance to medical therapy, severe symptomatic
HPT including intractable bone pain, pruritus, osteopo-
rosis, calciphylaxis, erythropoietin-resistant anemia and
dilated cardiomyopathy.'**

Adequate hemodialysis was performed 24 hours be-
fore surgery. Intraoperative frozen section examination
of the all parathyroid glands was performed in all cases.
All patients received bilateral neck exploration and at
least 4 parathyroid glands were removed. Intraoperative
serum PTH level measurement was not performed due
to lack of availability in this hospital setting. Parathyroid
tissue which was normal in appearance was minced into
smaller pieces 1 mm to 3 mm in size, and reimplanted
intramuscularly into the non-dominated forearm (usu-
ally the brachioradialis muscle). Cryopreservation of
parathyroid tissues was not performed.

PTH levels were obtained for all patients on the
first postoperative day, and calcium and phosphate
levels were checked 24, 48, and 72 hours after opera-
tion. Recurrent HPT was defined as a new onset of PTH
level 9 times the upper limit of normal during follow-
up, and permanent hypoparathyroidism was defined as
postoperative PTH level less than 10 pg/mL for over 6
months. Indication for autografectomy was based on a
PTH level greater than 800 pg/ml without responding
to medical treatment, and hypertrophy of the implanted
parathyroid tissue.

Data analysis was done using STATA version 15.0
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(Stata Corp, College Station, TX, USA). Quantitative
data were contrasted using unpaired t test, while Chi-
square or Fisher’s exact test was used for categorical
data. A p-value of less than 0.05 was considered statisti-
cally significant.

RESuLTS

There were 110 patients who were operated on
for rHPT during the years 2011 to 2021 in our hospital.
TPTX was performed on 84 patients (4 glands were
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removed) and 26 patients underwent PPTX (less than 4
glands removed). In the PPTX group, 8 patients under-
went re-exploration of the neck, and 5 were successful.
The remaining (18 PPTX patients) received medical
treatment (see Figure 1). Patients in both TPTX and
PPTX groups were similar in terms of gender, age,
preoperative PTH, calcium and phosphate levels (see
Table 1). Preoperative PTH levels were markedly high
in both groups. The average postoperative PTH level
at 24 hours after operation was significantly lower in

Consecutive patients operated for
RHPT 2011-2021, N=110

l

Medical treatment Patients with<4 glands
N=18 removed N=26

I

l

Patients with 4 glands removed N=84

l l

Re-explore neck.

=

Patients received TP
with AT N=24

Patients received TP
without AT N=60

l l

Successful operation N=5
Fail operation N=3

Recurrent HP after
1year N=5

Recurrent HP after
1year N=0

!

2 patients received
autografectomy

Figure 1 Chart of patient flow in the study; RHPT: renal hyperparathyroidism; TP: total parathyroidectomy; AT: autotransplantation;

HP: hyperparathyroidism

Table 1 Comparing preoperative baseline characteristics of patients undergoing total parathyroidectomy (TPTX) and partial parathy-

roidectomy (PPTX).

Men: no. (%)

Women: no. (%)

Age (years): mean = sd
Hemodialysis: no. (%)

Pre-PTH (pg/mL): mean + sd
Pre-calcium (mg/dL): mean + sd
Pre-phosphate (mg/dL): mean =+ sd

TPTX PPTX p-value
N =84 N =26
34 (40) 12 (46) 0.608
50 (60) 14 (54)
50.7 = 12.8 49+ 14.3 0.566
79 (94) 26 (100) 0.337
1527.1 + 621.4 1593.9 + 836.2 0.809
9.7+0.92 9.5+ 0.46 0.289
65+1.9 66+1.9 0.815

Pre-PTH: preoperative parathyroid hormone level; Pre-calcium: preoperative calcium level; Pre-phosphate: preoperative phosphate level; no.: number; sd:
standard deviation
Normal range of serum parathyroid hormone level is 16-65 pg/mL; calcium level is 8.6-10.2 mg/dL; phosphate level is 3.5-5.2 mg/dL.
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the TPTX group. Average postoperative PTH levels at
1,3, 6 and 12 months were also significantly lower in
the TPTX group (see Table 2). Postoperative calcium
levels at 48 hours were very low in both groups and
some patients had symptoms of hypocalcemia which
required intravenous infusion of calcium. Postoperative
phosphate levels in the TPTX group returned to normal,
but were more likely to remain high in the PPTX group.
Very few operative complications occurred in either
group (see Table 2).

Sixty patients underwent TPTX without AT and
24 patients underwent TPTX with AT. There were no
significant differences in terms of gender, age, type
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of dialysis, preoperative PTH and postoperative PTH
levels. The average PTH levels in the TPX with AT
group were higher than those in the TPX without AT
group at 1,3, 6 and 12 months after operation, but these
differences were not statically significant. Patients in
the TPTX without AT group had no recurrence of HPT,
whereas 5 of 24 patients (20%) in the TPX with AT
group had recurrent HPT within 12 months of the opera-
tion. Two patients received autografectomy under local
anesthesia. Persistent hypoparathyroidism was seen in
10 cases in the TPTX without AT group, but none in the
TPTX with ATgroup within a follow up time of more
than 12 months (see Tables 3 and 4).

Table 2 Comparing postoperative laboratory values between patients undergoing total parathyroidectomy (TPTX) and partial parathy-

roidectomy (PPTX).

Post-PTH (24 hours)
1 month-PTH
3 months-PTH
6 months-PTH
12 months-PTH
Post-calcium (48 hours)
Post-phosphate (48 hour)
Post-operative complications
RLN injury: number
Neck hematoma: number
Intrahospital mortality: number

TPTX PPTX p-value
N =84 N =26
40.9 +£40.3 564.9 +439.3 <0.001
104 +289.6 618 +707.7 <0.001
122 + 456.4 666 + 919.1 <0.001
104 +218.1 1010 + 2653.3 0.002
219 £872.1 786 +1538.2 0.019
6.7+1.0 6.9+13 0.410
3515 5022 <0.001
1 0
1 0
0 0

Post-PTH (24 hours): parathyroid hormone level at 24 hours after operation; post-calcium (48 hours): calcium level at 48 hours after operation; RLN =
recurrent laryngeal nerve; units for PTH levels are pg/dL; units for calcium and phosphate levels are mg/dL; all are displayed as mean + standard deviation
unless stated otherwise.

Table 3 Comparing preoperative baseline characteristics of patients undergoing total parathyroidectomy (TPTX) with and without auto-
transplantation (AT).

TPTX without AT TPTX with AT p-value
N =60 N=24

Men: no. (%) 20 14 0.035
Women: no. (%) 40 10

Age (years): mean = sd 51.7+134 48.3 +13.7 0.230
Hemodialysis: no. (%) 54 24 0.176
Pre-PTH (pg/dL): mean =+ sd 1506.9 + 652.8 1577.5 £ 544.8 0.641
Pre-calcium (mg/dL): mean + sd 9.7 +0.77 9.5+0.88 0.305
Pre-phosphate (mg/dL): mean * sd 6.5+2.2 6.6+1.4 0.837

Pre-PTH: preoperative parathyroid hormone level; Pre-calcium: preoperative calcium level; Pre-phosphate: preoperative phosphate level; no.: number;
sd: standard deviation
Normal range of serum parathyroid hormone level is 16-65 pg/mL; calcium level is 8.6-10.2 mg/dL; phosphate level is 3.5-5.2 mg/dL.
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Table 4 Comparing laboratory values of patients undergoing total parathyroidectomy (TPTX) with and without autotransplantation (AT)

Post-PTH (24hours)

1 month-PTH

3 months-PTH

6 months-PTH

12 months-PTH
Post-calcium (48 hour)
Post-phosphate (48 hour)
Recurrent HPT: number
Persistent Hypo-PT: number
Autografectomy: number

TPTX without AT TPTX with AT p-value
N =60 N=24

43.1 £45.9 35.3+21.8 0.429
54.9 £94.9 171.4 £341.1 0.017
63.7 +159.6 240.1 +692.6 0.065
78.4 +199.1 137.6 £214.1 0.232
167.0 +928.4 289.7 +773.5 0.569
6.9+1.0 6.4+1.1 0.063
34x16 39x1.6 0.199

0 5

10 0

0 2

Post-PTH (24 hours): parathyroid hormone level at 24 hours after operation; post-calcium (48 hours): calcium level at 48 hours after operation; HPT: hyper-
parathyroidism; Hypo-PT: hypoparathyroidism; units for PTH levels are pg/dL; units for calcium and phosphate levels are mg/dL; all are displayed as mean

+ standard deviation unless stated otherwise

Preoperative parathyroid localization including
MIBI scan, CT scan and ultrasonography of the neck was
not routinely performed, and was used in less than half
of patients. Most of these investigations were requested

by the consultant nephrologist or endocrinologist. There
were only 5 patients for whom imaging studies could
detect 4 parathyroid glands. In no patient was any ectopic
parathyroid gland detected (see Table 5).

Table 5 Preoperative parathyroid gland localization

Imaging procedure All patients: Identified 4 glands: Identified < 4 glands:
Number Number Number
Ultrasonography 26 3 23
CT scan 23 2 21
MIBI scan 1 0 1
None 60 -
Discussion

As mentioned previously, parathyroid surgery for
rHPT includes PPTX with or without bilateral cervical
thymectomy (BCT), TPTX with or without autotrans-
plantation (AT) at the nondominant forearm and with
or without BCT.*'*!> At Chonburi Hospital, TPTX
with or without AT is routinely performed. BCT was
done in cases of PPTX (less than 4 parathyroid glands
removed). A previously reported randomized controlled
trial showed that TPTX with AT significantly decreases
the rate of HPT recurrence, normalizes the serum cal-
cium, and improves clinical signs such as pruritus when
compared with subtotal PTX."

Several retrospective case series and cohort studies

found that the rate of recurrent or persistent HPT and
permanent hypoparathyroidism ranged between O to
12% and 2 to 17% for PPTX, respectively. For TPTX
with AT, these rates varied between 0 to 10% and O to
85% respectively. The actual rates of persistent HPT
(defined as occurring within 6 months of surgery) and
recurrent HPT (occurring over 6 months after surgery)
are very difficult to estimate as studies have used variable
cutoffs in defining these conditions. These cutoffs are
significantly more conservative than those of the Kidney
Disease Improvng Global Outcomes (KDIGO) guideline
that only requires the PTH level to be maintained under
9-fold the upper limit of normal (at Chonburi hospital, a
9-fold upper limit would be 614.7 pg/mL, since the upper
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limit of normal is 68.3 pg/mL) and persistent postopera-
tive hypoparathyroidism to have values of PTH levels
less than 10 pg/mL after 6 months."'* In the present
study the rate of recurrent HPT was 20% (5 cases) in
the TPTX with AT group, but there was no recurrence
in the TPTX without AT group after 1 year follow up.
However, there was a high incidence of hypoparathyroid-
ism (16%). Therefore, patients who are candidates for
kidney transplantation should be recommended TPTX
with AT to avoid permanent hypoparathyroidism.

In a review of anatomic and functional studies,
supernumerary parathyroid glands occur in up to 33%
of patients, especially in men."” A study recommended
more extensive operation including all 4 parathyroid
gland removal, bilateral thymectomy and bilateral cen-
tral neck dissection (level VI).” The results of this study
showed the disease did not persist in 91% of patients and
the operation had low complications. The present author
would consider performing more extensive operations,
especially including bilateral cervical thymectomy, for
further improvement of results.

Postoperative hypocalcemia almost always occur
after TPTX, but only some patients will have symptoms
and signs of hypocalcemia. These patients would require
calcium supplement by oral and intravenous route. Cal-
cium level should normalize within 2 to 3 months after
surgery. Phosphate levels usually return to normal within
24-72 hours.

CONCLUSION

From the present case series of rHPT at a single
tertiary hospital, total parathyroidectomy with or without
autotransplantation has remained the operation of choice.
The operation is safe, with good results. Routine preop-
erative localization of the parathyroid glands does not
appear necessary. An experienced surgeon is still the
most important factor in a successful parathyroidectomy.
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Outcomes of Tissue versus Mechanical Valve
Replacement for Infective Endocarditis
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Cardiothoracic Unit, Department of Surgery, Maharat Nakhon Ratchasima Hospital, Nakhon Ratchasima, Thailand

Abstract Objective: There is no consensus regarding the best prosthetic valve for patients with infective endocarditis
(IE). The aim of the present study was to compare short and long-term outcomes of tissue versus mechanical
valve replacement in patients with left-sided severe IE.

Methods: A retrospective medical chart review of IE patients treated between January 1st, 2008 and Sep-
tember 30th, 2020 was performed. Patients were categorized into two groups according to the type of prosthetic
valve used (tissue or mechanical). Outcomes included in-hospital mortality, recurrent infection, reoperation and
long-term survival.

Results: There were 147 patients. The overall in-hospital mortality was 17%. The in-hospital mortality rate
was 27% and 14% for patients undergoing tissue and mechanical valve replacement, respectively. The recurrent
infection rate was 3% and reoperation rate was 1%. The 5-year survival for patients in the tissue valve group was
71.4% (95% CI: 53.4% to 83.5%) and for the mechanical valve group, 81.5% (95% CI: 72.4% to 87.8%).

Conclusion: Mechanical prosthetic valve replacement in left-sided active endocarditis had better in-hos-
pital mortality and long-term survival than tissue valve replacement, although the preoperative status of patients
in the tissue valve group was worse. However, the recurrence rate was low and long-term survival was good for
both groups.

Keywords: Infective endocarditis, Prosthetic valve, Tissue valve, Mechanical valve

INTRODUCTION on early surgery without 4 to 6 weeks of antibiotics. Al-

The choice of prosthetic valve for patients with
active infective endocarditis (IE) is controversial. Long-
term results are unknown. In Thailand, the incidence of
IE is 5.7 per 1,000 admissions." The incidence is 4 per
1000 admissions in the Northeastern region of Thailand.?
In hospital mortality for active IE is 15% to 20%, and
can be as high as 40%.” Modern management focuses

though preoperative antibiotics did not affect in-hospital
mortality and recurrence,’ the placement of foreign
body in patients who have active infection,” which may
prevent further infection, can also increase the risk of
reinfection and mortality.”® Early mortality of surgery
in active IE is 5% to 26%.” "

The principle of surgery is radical debridement,
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which decreases the possibility of valve repair, and most
patients end up with valve replacement. Guidelines from
the American Association for Thoracic Surgery (AATS),
the American College of Cardiology/American Heart
Association (ACC/AHA) and the European Society of
Cardiology (ESC) recommend mechanical valves in
patients younger than 60 to 65 years and tissue valves
in those 60 to 65 years or older. There is a gray zone
between 50 to 70 years where there is no conclusion re-
garding the most suitable choice of prosthetic valve.”'>"’
Theoretically, tissue valve is more likely to be infected
whereas the mechanical valve is more resistant to infec-
tion. Tissue valves also has a tendency towards early
degeneration.'®"”

Most studies of active IE are observational and
conducted at single centers in European countries and
North America, and are less likely to involve Asian
populations.” Different regions of the world have differ-
ent patient characteristics and risk factors. Many reports
were from over 10 years ago. Several of these included
both active IE and healed IE. The aim of the present
study was to determine more recent short and long-term
outcomes of mechanical and tissue valve replacement
in patients with left-sided active infective endocarditis
of the native valve.

PATIENTS AND METHODS

Patients over 18 years who were diagnosed with
left-sided native valve active infective endocarditis ac-
cording to the modified Duke’s criteria who underwent
valve replacement at Maharat Nakhon Ratchasima
hospital between Jan 1%, 2008 and Sep 30", 2020 were
included in the study. The definition of active endocar-
ditis included the presence of wet vegetation, presence
of valvular abscesses seen on echocardiogram or during
surgery, presence of fever, leukocytosis, positive blood
culture or tissue culture, valvular inflammation with
PMN predominance and duration of antibiotics use of
less than 4 to 6 weeks.”' > Patients with prosthetic valve
infection or those who had both tissue and mechanical
valve replacement were excluded.

This study was approved by the Maharat Nakhon
Ratchasima Institutional Review Board (MNRH IRB).
Patients were categorized into two groups according to
the type of prosthetic valve received (mechanical or tis-
sue). Early outcomes included in-hospital mortality, I[CU
stay, postoperative stay and complications. Long term
outcomes included 5-year survival, the reinfection rate
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and reoperation rate. All survivors were followed from
hospital discharge after surgery till Oct 31™, 2020. The
cause of mortality was determined from medical records
or from the civil registration.

All patients were managed by an IE Multidisci-
plinary Team. Preoperative echocardiography (trans-
thoracic or transesophageal, TTE or TEE, respectively)
was performed on every patient. Preoperative coronary
angiography was performed in patients who were 40
years or older. We performed surgery via full sternotomy
with standard cardio-pulmonary bypass under mild to
moderate hypothermia. Cold blood cardioplegia was
used for myocardial protection. The prosthetic valves
used were selected according to patient preference or
the decision of the surgeon. Patients were transferred
to the ICU for postoperative care. Antibiotics was used
under supervision of infectious disease specialists.

Quantitative variables were summarized as mean
and standard deviation (SD), or median and interquartile
range (IQR) as appropriate. Categorical data were sum-
marized as frequency and percentage. Average survival
was estimated using the Kaplan-Meier method, along
with 95% confidence intervals. Stata statistical software
(Stata Corp, College Station, TX, USA) was used for
data analysis.

RESsuLTS

There were 147 patients in the study, with 37 pa-
tients in the tissue valve group and 110 patients in me-
chanical valve group. Table 1 shows the characteristics
of patients in the study. Most patients had definite 1E
(99%) and received TTE (88%). The average age was
45 4 years, and was higher in the tissue valve group than
the mechanical valve group. Most patients in both groups
were male. Associated diseases included: hypertension
(HT; 13%), rheumatic heart disease (10%), and diabetes
mellitus (DM; 6%). The prevalence of HT, coronary
artery disease, renal failure, and stroke was higher in
the tissue valve group, whereas the prevalence of DM,
rheumatic heart disease, previous cardiac surgery and
congenital heart disease was higher in mechanical valve
group.

Two patients in mechanical valve group had end-
stage renal disease (ESRD) requiring long-term hemo-
dialysis before surgery. Two patients in the mechanical
valve group had previous cardiac surgery (PBMV and
MVR), and 4 had associated congenital heart disease
(mostly VSD).
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Table 1 Patient and disease characteristics, operations and complications

Characteristics / Operations Total Mechanical
(n =147) (GERED)]
Age (years): mean (SD) 45.4 (13.6) 41.9 (12.2) 55.9 (12.4)
Men: number (%) 103 (70) 76 (69) 27 (73)
Comorbid: number (%)
DM 9 (6) 7 (6) 2 (5)
HT 19 (13) 10 (9) 9 (24)
Serum Cr > 2 mg/dL 3(2) 2(2) 1(3)
Coronary artery disease 5(3) 1(1) 4 (11)
Stroke 5(3) 3(3) 2 (5)
COPD 4 (3) 2(2) 2 (5)
Rheumatic 15 (10) 14 (13) 1(3)
Previous cardiac surgery 2(1) 2(2) 0
Congenital heart disease 6 (4) 5 (5) 1(3)
Laboratory finding: number (%)
WBC > 15,000 5(3) 4 (4) 1(3)
Albumin <3 gm/d 75 (52) 56 (51) 19 (53)
Het < 30% 68 (47) 47 (43) 21 (57)
Cr clearance < 50% 48 (33) 26 (24) 22 (60)
EF < 40% 5(3) 3(3) 2(5)
Euroscore II: median (IQR) 6.9 (3.6-16) 5.8 (2.9-12) 13.5 (5.1-25)
Echocardiography: number (%)
TEE 18 (12) 14 (13) 4 (11)
TTE 129 (88) 107 (87) 33 (89)
Vegetation size (mm): mean (SD) 13.7 (7.1) 14.3 (7.6) 12.2 (5.6)
<10 26 (20) 19 (20) 7 (22)
10-15 63 (50) 46 (48) 17 (53)
>15 38 (30) 30 (32) 8 (25)
Microorganisms: number (%) 86 (63) 68 (67) 18 (50)
Staphylococcus aureus 10 (7) 9 (8) 1(3)
Staphylococcus epidermidis 2(1) 2(2) 0
Coagulase-neg staphylococci 5(3) 4 (4) 1(3)
Streptococcal group 58 (40) 45 (41) 13 (35)
Enterococcus species 3(2) 2(2) 1(3)
Positive tissue culture: number (%) 13/77 (17) 11/60 (18) 2117 (12)
Diagnosis of IE: number (%)
Definite IE 145 (99) 108 (98) 37 (100)
Possible IE 2(1) 2(2) 0
Site of infection: number (%)
AV 74 (50) 54 (49) 20 (54)
Y\% 40 (27) 32 (29) 8 (22)
AV+MV 28 (19) 20 (18) 8(22)
MV+TV 3(2) 3(3) 0
AV+TV 1(1) 1(1) 0
AV+MV+TV 1(1) 0 1(3)
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Table 1 (cont.) Patient and disease characteristics, operations and complications

Characteristics / Operations

Total Mechanical

(n=147)

Operation procedure: number (%)

AVR 49 (33) 38 (35) 11 (30)
MVR 38 (26) 31 (28) 7(19)
AVR+MVR 29 (20) 21 (19) 8 (22)
AVR+TV repair 2(1) 2(2) 0
MVR+TV repair 14 (10) 11 (10) 3(8)
AVR+MV repair 10 (7) 3(3) 7(19)
AVR+MVR+TV repair 3(2) 3(3) 0
AVR+MVR+TVR 2(1) 1(1) 1(3)
Complication: number (%)

Stroke 15 (10) 12 (11) 3(8)
Transient ischemic attack 3(2) 2(2) 1)
Prolong fever 10 (7) 7 (6) 3(8)
Acute renal failure 35 (24) 24 (22) 11 (30)
Splenic abscess 1(1) 1(1) 0
Pericardial effusion 1(1) 0 1)
Limb ischemia 7 (5) 5 (5) 2 (5)
Post-op bleeding 5(3) 4 (4) 1)
Arrhythmia 38 (26) 29 (26) 9 (24)
Pleural effusion 16 (11) 10 (9) 6 (16)
Pneumonia 18 (12) 11 (10) 7(19)

SD: standard deviation; DM: diabetic mellitus; HT: hypertension; EF: ejection fraction; WBC: white blood cell count; Cr: creatinine; TEE: transesophageal echo-

cardiography; TTE: transthoracic echocardiography; IQR: interquartile range; Hct: hematocrit; AV: aortic valve; MV: mitral valve; TV: tricuspid valve

In the tissue valve group, hypoalbuminemia, ane-
mia and severe renal impairment was more frequent and
the median Euroscore Il was higher. Most vegetation size
was 10 mm or larger. In the mechanical valve group,
vegetation size was larger than in the tissue valve group.

Positive blood culture was present preoperatively in
86 patients (63%). There was no record of preoperative
blood cultures in 10 patients. Streptococcus group is the
most common pathogen in both groups. Intraoperative
tissue culture was performed on 77 patients, of which 13
were positive (17%). In the mechanical valve group, 11
(18%) cultures were positive, which was more than in
the tissue valve group (2 patients, 12%). The infection
mostly involved a single valve. The most common site of
infection was the aortic valve. There were multivalvular
involvement in 33 cases (22%). There was trivalvular
involvement in one patient in the tissue valve group.

The most common operation was a single valve
operation (59%). The most common was aortic valve

replacement (AVR; 33%), followed by mitral valve
replacement (MVR; 26%). AVR and MVR were more
common in the mechanical valve group. In the tissue
valve group, multiple valve operations were necessary
in 51%, which included AVR and MVR, AVR plus mitral
valve repair (MV repair), and combined AVR, MVR
plus tricuspid valve surgery (TV surgery). TV surgery
was required in 15% of patients in the mechanical valve
group, and in 11% in the tissue valve group.

The most common arrhythmia was atrial fibrilla-
tion. Twenty-two patients required postoperative dialy-
sis, most of which was peritoneal dialysis. Five patients
had postoperative bleeding requiring reoperation. The
incidence of postoperative transient ischemic attack,
prolonged fever, acute renal failure, pericardial effusion,
limb ischemia, pleural effusion and pneumonia was
higher in the tissue valve group, whereas the incidence
of stroke, splenic abscess, postoperative bleeding, and
arrhythmia was higher in mechanical valve group.
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Table 2 compares the early outcomes between the
two groups. In the mechanical valve group, cross clamp
time and bypass time were slightly longer, as well as the
length of hospital stay. However the length of ICU stay
was shorter. There were 25 in-hospital deaths (17%).
Intraoperative mortality occurred in 5 patients. The tis-
sue valve group had higher in-hospital mortality (27%)
than the mechanical valve group (14%).

Table 3 shows the long-term outcomes. In tissue
valve group, there was no recurrent infection or reop-
eration. In the mechanical valve group, there was 3%
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recurrent infection and 1% reoperation. Overall, 122
patients survived until hospital discharge (95 patients
in mechanical valve group and 27 patients in tissue
valve group). At the last follow up, 113 of 122 patients
survived (93%), including 88 in the mechanical valve
group (93%) and 25 in the tissue valve group (93%).
The average 5-year survival was 81.5% (95% CI: 72.4
to 87.8) in mechanical valve group, which was better
than the 71.4% (95% CI: 53 .4 to 83.5) in the tissue valve
group (see Figure 1).

Table 2 Early outcomes

Outcome

CCU stay (day): median (IQR)
Hospital stay (day): median (IQR)
Clamp time (min): median (IQR)
Bypass time (min) median (IQR)
In-hospital mortality: number (%)

Total Mechanical Tissue
(n=147) (GERND)] (n=37)
4(2t07.5) 4(2t0 8) 5(1t07)
14 (8 to 27) 15 (9 to 27) 11 (7 to 20)

77 (54 to 108)
98 (73 to 133)
25 (17)

79 (52 to0 107)
99 (73 to 129)
15 (14)

75 (60 to 108)
98 (71 1o 146)
10 (27)

CCU: cardiac care unit; min: minutes; IQR: interquartile range

Table 3 Long term outcomes

Outcome

Tissue
(n=37)

Mechanical

(WERE)]

Reinfection: number (%)
Reoperation: number (%)
5-year survival, % (95% Cl)

3(3) 0
1(1) 0
81.5 (72.4 10 87.8) 71.4 (53.4 10 83.5)

Kaplan-Meier survival estimates

1.00
1

-

e ———
===

0.75
1

10 15

analysis time

Tissue

————— Mechanical

Figure 1 Survival estimates of tissue vs mechanical valve replacement
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DiscussioN

In the present study of patients with left-sided na-
tive valve, active IE, we found that patients who had
tissue valve replacement had higher in-hospital mortality
than those who had mechanical valve replacement. Even
though the mortality rate was high in the early postop-
erative period, long term outcomes, which included
reinfection, reoperation and long-term survival, were
good.

Baseline characteristics of patients in the present
study were similar to those of previous studies, in which
the average age was 36 to 60 years,”** male patients
were twice as many as female patients,” and common
associated medical conditions included renal impairment
(28%), anemia (38%), heart block (12%), hematuria
(25%), and splenomegaly (11%).”""**-" In developing
countries, active IE is commonly associated with rheu-
matic heart disease and poor dental hygiene. Common
sites of involvement included the aortic valve (42%),
mitral valve (34%), or multiple valves (24%). Common
pathogens included streptococcus group (34%), staphy-
lococcus aureus (27%), and staphylococcus coagulase
negative (21%).°3%

In the present study, the prevalence of positive
blood culture and tissue culture was low. The percentage
of positive blood culture is usually from 83% to 92%, but
positive tissue culture could be much lower, from 25% to
34% *****° The reason for this might be due to antibiotic
treatment before taking culture. Also, a negative blood
culture is associated with low positive tissue culture,
in the range of 5% to 15%.7**°*’"" In the present study,
5 patients developed stroke, which might be related to
large mobile valvular vegetation, with higher chance of
systemic embolization and cerebral complication in 15%
to 20% of patients prior to operation, especially at 1 to
2 weeks after antibiotics administration.’**"*’

In the present study, patients who underwent tissue
or mechanical valve replacement had similar operative
time and length of hospital stay, which were similar to
those of previous studies. For example, cross-clamp
time was 78.8 +41.5 minutes, cardio-pulmonary bypass
(CPB) time was 117.8 £ 58.3 minutes, ICU stay was 4.6
+ 5.3 days and length of hospital stay was 15.3 + 14.7
days. >

From previous studies, postoperative complications
included reoperation (15%) due to postoperative bleed-
ing (6%) and deep sternal wound infection (1%), atrial
fibrillation (AF; 20%), prolonged ventilation (28%), new
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stroke (3%), transient ischemic attack (1%) and coma
(1%). Other complications included acute renal failure
(ARF), cardiac tamponade, heart block, sepsis, cholecys-
titis, mesenteric ischemia, recurrent IE and low cardiac
output.”” In the present study, common complications
were ARF requiring dialysis and cardiac arrhythmia.

Moon et al. found that in left-sided, active or healed
IE, mechanical valve replacement had an operative
mortality of 19% and tissue valve replacement 17%,
which were not significantly different.”” Nguyen et al.
found that aortic valve replacement in active IE had an
early mortality of 10% in the mechanical valve group,
and 19% in the tissue valve group.”’ Bauernschmitt et al.
found that early mortality of mechanical valve replace-
ment in active IE was 12%.” Musci et al. found that
30-day overall survival of tissue valve replacement in
active IE was 77%.*' in the present study, the in-hospital
mortality in the tissue valve group was 27%, which was
higher than the 14% in the mechanical valve group.

Risk factors of postoperative mortality include
advanced age, pulmonary embolism, large valvular
vegetation, DM, critical status, prolonged ICU stay,
previous cardiopulmonary bypass graft (CABG), emer-
gency operation, active IE, previous valve surgery, renal
dialysis, drug abuse, fungal infection, moderate to severe
ischemic stroke, cerebral hemorrhage, double valve
endocarditis, myocardial infarction, valvular abscess
formation, CPB time longer than 120 minutes, massive
blood transfusion, aortic valve involvement, Left ven-
tricular ejection fraction less than 35%, WBC greater
than 15,000 mm?, creatinine level greater than 2 mg/
dL, body temperature greater than 38 °C, hemoglobin
level less than 10 g/dL, low serum albumin and high
EurOSCORE.T,]‘)‘Z(). 25,32-34,35-41

Delahaye et al. found that tissue valve replace-
ment had higher 1-year in hospital mortality than that
of mechanical valve replacement.* This result is similar
to that of the present study, but we also found that pa-
tients in the tissue valve group had higher EuroSCORE,
older age, and required multiple valve operations. The
reinfection and reoperation rate was low, especially in
the mechanical valve group which is reported to be 3%
to 9%, and in the tissue valve group, 7% to 29%." In
another study, in the first 5 years, the recurrence rate of
native valve IE in the mechanical valve group was 2%
and in the tissue-valve group was 1%; both rates were
not significantly different."”

In another study of active IE, tissue valve replace-
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ment has a reoperation rate of 7% and a reinfection rate
of 9% .”' Toyoda et al. found that recurrence rates of IE
in mechanical and tissue valve groups were not statisti-
cally different. In aortic valve replacement, the rate of
recurrent IE in the mechanical valve group was 10% and
in the tissue valve group, 9%, whereas in mitral valve
replacement, the rates of recurrent IE were 9% and 10%
respectively.” At 1 to 2 years after surgery, reinfection,
reoperation, and mortality rates gradually decrease.'®*
In the present study the rate of recurrent IE was 3%, and
the reoperation rate was 1%, all found in the mechani-
cal valve group. These rates were lower than those of
previous studies.

Factors influencing long-term survival include
presence of coronary artery disease, renal disease, DM,
and ejection fraction less than 40%." Reul and Sweeny
reported a 85% survival rate at 4 years in the mechani-
cal valve group, which was higher than the 79% rate
of the tissue valve group.'” Delay et al. found a 71%
S-year survival rate in the mechanical valve group and
61% in the tissue valve group, and these rates were not
significantly different.”” This result was similar to that
of a study by Saide et al., with 5-year survival rates of
75% and 62% in the mechanical and tissue valve groups,
respectively.* Musci et al., in patients with active IE,
found that by using tissue valves the survival rates at 1,
3 and 5 years were 60%, 53%, and 47%, respectively.”!
Flynn et al. conducted a meta-analysis comparing the
results of tissue and mechanical valves, and found that
the survival rates at 1, 3 and 5 years in the mechanical
valve group was 73%, 57% and 49% and in the tissue
valve group, 72%, 57% and 49%, respectively."’

In the present study, long-term survival rates of
the two groups were similar and better than those of
previous studies. Survival in the mechanical valve
group was better than that in the tissue valve group, at
81.5% (95% CI: 72.4% to 87.8%) and 71.4% (95% CI:
53.4% to 83.5%),respectively. Flynn et al. found similar
results and proposed that the choice of prosthetic valve
replacement in IE should be based on age, co-morbidity
and preference of patients and surgeons.”’

The present study has many limitations. The design
was retrospective and observational, conducted at a
single center. The criteria for prosthetic valve selection
were unclear. However, long-term follow-up was rea-
sonably complete because all data were collected from
medical records and civil registration, though there was
some discrepancy in the cause of death.
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CONCLUSION

In patients with left-sided native valve active
endocarditis, tissue valve replacement was associated
with higher in-hospital mortality than mechanical valve
replacement. However, the preoperative status of patients
undergoing tissue valve replacement was worse. Long-
term recurrence and survival rates were good in both
groups.
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A Randomized Controlled Trial of Ultrasound
versus Fluoroscopic Guidance for Percutaneous
Nephrolithotomy

Tanongsak Hathaivasiwong, MD
Division of Urology, Department of Surgery, Suratthani

Abstract Objective: To compare the success rate of ultrasound (US) versus fluoroscopic guidance in entering the
target calyx from a proper entry site and in the direction of renal pelvis during percutaneous nephrolithotomy
(PCNL), and to determine their relative advantages and disadvantages.

Methods: The present randomized controlled study was conducted between May 2020 and March 2021.
Just before PCNL, patients were randomly assigned to undergo either US guidance access (group A) or fluoro-
scopic guidance access (group B). A needle placed on the patient’s flank in the prone position was used to identify
the preselected target. The needle was advanced through a needle holder and helped guide percutaneous tract
dilation. Data on patient characteristics, tract length, tract access time, and the stone free rate were collected for
analysis. Data were analyzed using #-test, chi-square test and Fisher’s exact test.

Results: There were a total of 40 patients in the trial with 20 patients in each group. There were no statisti-
cally significant differences between patients in groups A and B in terms of age, gender, ASA status, BMI, stone
size and stone location. The average length of the access tract was 7.7 cm in group A and 7.6 cm. in group B (p =
0.672). The tract access time was 15 minutes in group A and 13 minutes in group B (p = 0.288). The frequencies
of location of the access tract at the upper pole in groups A and B were 11 and 12, respectively (p = 0.252). The
stone free rate was 45% (9/20) in group A and 55% (11/20) in group B (p = 0.853).

Conclusions: The present study showed that PCNL under US guidance had similar success as PCNL under
fluoroscopic guidance. US can be used as an alternative to fluoroscopy in PCNL. The present randomized trial
might help convince some endourologists to use US rather than fluoroscopy in their management of renal stones,
in order to minimize exposure to ionizing radiation.

Keywords: Ultrasound, Fluoroscopic Guidance, Percutaneous Nephrolithotomy

INTRODUCTION renal calyx."® It is traditionally guided by fluoroscopy

Percutaneous nephrolithotomy (PCNL) is the  and may pose a radiation risk to patients and staff. The
treatment of choice for staghorn and large renal stones.  use of ultrasonography in PCNL was first described as
A perfect percutaneous access tract to the pelvicalyceal  early as the 1970’s. Although ultrasound (US) guidance
system should be made through the tip of renal papilla  renal access for PCNL is a safe, effective, and low-cost
in the targeted calyx and to be along the axis of the  procedure, it is underused by urologists.
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The use of fluoroscopy at Suratthani Hospital is
limited by the availability of the equipment, which
must be shared among all Departments of the Hospital.
This was a motivation for the present study. We want to
compare the success, the advantages and disadvantages
of PCNL under ultrasound guidance to those of PCNL
under fluoroscopy, and to determine factors related to
difficulty of access.

PATIENTS AND METHODS

Patients who were admitted for PCNL at Suratthani
Hospital by one urologist from May 2020 to March 2021
were enrolled into the study. Inclusion criteria included
patients with renal or proximal ureteral stone; large renal
stones (2 cm or larger) detected by computerized to-
mography (non-contrast); and age greater than 18 years.
All participants gave informed consent. No participants
were excluded from the analysis. Randomization was
done using a table of random numbers. Participants
were randomized into two groups after induction of an-
esthesia. Participants in group A underwent PCNL under
US guidance. Participants in group B underwent PCNL
under fluoroscopic guidance. All operative procedures
were performed by one surgeon. All clinical information
was collected prospectively. Data were summarized as
mean and standard deviation or counts and percentage
as appropriate. Quantitative variables were contrasted
between groups using unpaired z-test while categori-
cal variables were contrasted using chi-square test or
Fisher’s exact test as appropriate.” Statistical significance
was defined as a p-value less than 0.05. The study was
approved by Research Ethics Committee of Suratthani
Hospital (no. 54/2563).

After induction of general anesthesia, an open-
ended 5-French ureteral catheter was inserted into the
ipsilateral ureter up to approximately 20 centimeters,
under cystoscopic guidance, from a lithotomy position
with the patient on the operating table. The patient was
then moved to a prone position. In group A, percutane-
ous renal access was obtained under US guidance with a
needle guide. We used the US (BK medical Flex Focus
500) to locate the stone as well as to identify an ide-
ally suited posterior calyx for puncture (Figure 1). An
18-gauge needle was advanced under real-time ultra-
sound monitoring (Figure 2). In group B, we performed
all the above steps but with fluoroscopic guidance. Tract
access was chosen according to the location of the stone
in both groups. In the absence of hydronephrosis, nor-
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Figure 1 Ultrasonography used for locating the stone and

guiding instrumentation.

Figure 2 Placing a needle under US guidance

mal saline solution was injected in a retrograde fashion
through the ureteral catheter to dilate the collecting
system for easier imaging, though this was not routinely
done for every patient. Entry into the collecting system
was confirmed when either aspiration or efflux of urine
through the puncture needle was seen, or when clear
visualization of the needle tip within the urinary space
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or touching the stone can be demonstrated. After entry
into the collecting system was confirmed, a J-tip coaxial
guide wire was inserted into the renal pelvis or down the
proximal ureter. We then sequentially passed a coaxial
rod metal dilator, increasing the dilator by 3-French each
time, starting from 9-French, and placed a safety wire
introducer over the guide wire (Figure 3). The tip of each
instrument was marked and visualized using either the
US or fluoroscope. The images of instruments entering
the collecting system were obtained to prevent perfora-
tion. A 30-French Amplatz sheath was advanced over
the 27-French metal dilator. After removal of the coaxial
rod metal dilator, nephroscopy was performed with a
27-French rigid offset nephroscope. Stone fragmenta-
tion was accomplished using an ultrasonic lithotripter.
Flexible nephroscopy was performed to look for residual
fragments and to perform additional holmium laser
lithotripsy. At the end of the procedure, a nephrostomy
tube was placed in all patients. The position of the tubes
was checked by retrograde injection of saline solution
through the ureteral catheter. A 24-French Foley catheter
was routinely used for this purpose.

Length of the access tract was measured from the
skin to the calyx. Evidence of any residual stone in the
urinary tract, and size of residual stones, were assessed
by computerized tomographic scan. Access time was
measured from the time of US or fluoroscope use until
the nephroscope was successfully inserted.

Figure 3 Introducing the safety wire
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REsuLTS

From May 2020 to March 2021, 40 patients
were enrolled into the study. There were 20 participants
in group A and 20 participants in group B. Clinical
characteristics of participants are shown in Table 1. All
characteristics including age, gender, ASA status, and
body mass index were similar between groups. Char-
acteristics of the stone including location, side and size
were similar as well. Most of the stones were located in
the renal pelvis and at the lower pole. Finally, the degree
of hydronephrosis was also similar between groups, the
most common being grades II and III.

Comparison of outcomes of the operation between
the two groups is shown in Table 2. Most of the opera-
tion required only one attempt at puncture, and this was
similar between groups. Length of the access tract, time
to access, and stone free rate were all similar between
both groups. The length of the access tract was from 7
to 8 cm, and the access time was less than 15 minutes,
on average. The stone-free rate was about 50%.

DiscussioN

Percutaneous nephrolithotomy (PCNL) is the pro-
cedure of choice for patients with large renal stones not
amenable to ureteroscopy or shockwave lithotripsy. In
the United States of America and around the world, fluo-
roscopy had been the primary imaging method used to
guide percutaneous renal access and establish a working
tract for PCNL. However, there are concerns that long-
term use of ionizing radiation may increase the incidence
of cancer.'"""* For patients with nephrolithiasis, reducing
their exposure to ionizing radiation is important, as these
patients are at high risk for cumulative radiation expo-
sure. Surgical staff are at risk for intraoperative radiation
exposure as well. While some studies have shown that
radiation exposure during PCNL may be relatively low,
this might not be so everywhere. The use of radiation
protective equipment may not be effective, or unreliable.
The surgeon generally receives more ionizing radiation
exposure, especially to the legs and eyes.'*"”

Several methods have been proposed to help reduce
radiation exposure during PCNL. One method is to use
endoscopic guidance, commonly known as Retrograde
Intra Renal Surgery (RIRS).'° This method can access
the renal collecting system by the use of a flexible
ureteroscope. After positioning the ureteroscope in the
target calyx, fluoroscopy is used to guide a needle into
the kidney in an antegrade percutaneous fashion.
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Table 1 Clinical characteristics of patients

Characteristics

Ultrasound guidance

Fluoroscope guidance
(N =20)

p-value

(N =20)

Age (years): mean (SD) 59.9 (11.6) 58.5 (9.4) 0.677
Gender: number (%)
Women 7 (35) 9 (45) 0.519
Men 13 (65) 11 (55)
ASA Status: number (%)
| 8 (40) 11 (55) 0.342
Il 12 (60) 9 (45)
Body mass index (kg/m2): number (%)
<25 13 (65) 14 (70) 0.796*
251029.9 4 (20) 2(10)
>30 3(15) 4 (20)
Site of stone: number (%)
Left 10 (50) 10 (50) 0.999
Right 10 (50) 10 (50)
Stone size (cm): mean (SD) 3.96 (1.34) 4.03 (1.35) 0.870
Stone location: number (%)
Renal pelvis/ Lower pole 8 (40) 6 (30) 0.898~
Full staghorn calculus 7 (35) 7 (35)
Renal pelvis 2 (10) 5 (25)
Renal pelvis /Upper pole 1 (5) 1 (5)
Upper /Lower pole 1 (5) 1 (5)
Renal pelvis /Middle pole 1(5) 0
Hydronephrosis grade: number (%)
Il 5 (25) 4 (20) 0.827*
I 11 (55) 13 (65)
v 4 (20) 3(15)

*Fisher’s exact test; ASA: American Society of Anesthesiologists; SD: standard deviation

The needle enters the collecting system under direct
vision of the ureteroscope. Although fluoroscopy is
still needed for caliceal puncture, compared to standard
PCNL this technique may lower fluoroscopic screening
time and increase stone clearance.'”'®

Real-time US is becoming accepted as an imaging
modality for directing PCNL in a dilated renal collecting
system.'” The overall success rate is likely comparable
to that of standard fluoroscopic PCNL.” US is free
of ionizing radiation and is highly portable. US can
provide additional imaging information as well. It can
identify important structures locating between the skin
and kidney that might be in the path of the access tract.

The depth of penetration of the puncture needle relative
to the target calyx can be estimated. The orientation of
calyceal anatomy during PCNL can be correctly estab-
lished. Thus, US can help prevent adjacent and visceral
organ injury. In addition, US eliminates the need for a
retrograde ureteral catheter if retrograde ureteral cath-
eterization was unsuccessful.”’ US is ideal for patients
who are sensitive to radiation exposure, including
pediatric and pregnant patients. Finally, US can help
visualize non-opaque or semi-opaque stones not seen
radiographically, and thus help improve the stone-free
rate.”
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Table 2 Operative outcomes

Outcome

Ultrasound guidance

Fluoroscope guidance
(N =20)

p-value
(N=20)

Numbers of puncture attempt: number (%)

One attempt 14 (70) 13 (65) 0.938

Two attempts 5 (25) 6 (30)

Three attempts 1(5) 1(5)
Location of tract: number (%)

Lower pole 1(5) 4 (20) 0.252*

Lower/ Upper pole 0 1(5)

Upper pole 11 (55) 12 (60)

Middle pole 2(10) 0

Upper /Lower pole 4 (20) 1(5)

Upper /Middle pole 2 (10) 2 (10)
Length of tract (cm): mean (SD) 7.7 (0.72) 7.6 (0.76) 0.672
Access time (min): mean (SD) 14.7 (6.3) 12.7 (5.4) 0.288
Residual stone: number (%)

No residual stone (stone-free) 9 (45) 11 (55) 0.853*

Lower pole, 10 mm 1(5) 0

Lower pole, 2 mm 1(5) 0

Lower pole, 3 mm 3 (15) 5 (25)

Lower pole, 4 mm 2 (10) 1 (5)

Lower pole, 8 mm 1(5) 0

Middle pole, 10 mm 1(5) 1(5)

Middle pole, 4 mm 1(5) 0

Upper pole, 4 mm 0 1(5)

Upper pole, 6 mm 1(5) 0

Upper pole, 8 mm 0 1(5)

* Fisher’s exact test; SD: standard deviation

The disadvantages of US include additional
training for the operator to gain the required skills,
although successful puncture of the collecting system
can be confirmed by the appearance of urine following
removal of the needle obturator. There is the difficulty
of percutaneous access when there is no or only mild
hydronephrosis. But this can be overcome by adminis-
tration of diuretics or the retrograde injection of saline
solution to transiently dilate the calyces. Finally, there
is the difficulty of visualizing the guide wire during
its manipulation following renal access, as well as the
poor echogenicity of the Amplatz dilatator and Amplatz
sheath.”*

The success rate in achieving access tract in our
study was 100 % for both groups. The ability to gain
access to the collecting system under US guidance was

similar to that under fluoroscopic guidance. Some stud-
ies have shown that the primary stone-free rate with US
guided PCNL was from 49% to 79%.*°*’ In the present
study the stone-free rate was 45% to 50%, which was
similar to those of previous studies, and was not signifi-
cantly different between US and fluoroscope guidance.
The average access time under US guidance was slightly
longer than that under fluoroscope guidance, due to
cases with difficult dilatation requiring retrograde fluid
irrigation to facilitate US visualization, as compared with
fluoroscopy which can visualize the process directly.
Also, US guidance is more difficult in obese patients,
due to the longer length of the access tract. US guid-
ance is sometimes a “blind technique” when compared
with fluoroscopy, which is a real-time image guidance.
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Finally, higher degree of hydronephrosis is easier for ac-
cess by US, so if minimal hydronephrosis is present, then
more time or more preparation is required for access.

CONCLUSION

The present randomized controlled study showed

that US guidance had similar outcomes as fluoroscope
guidance for PCNL. Thus, US is an equally effective
alternative to fluoroscopy in PCNL, and will help reduce
exposure to radiation.
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Ultrasound-Guided Core Needle Biopsy versus
Fine-Needle Aspiration Biopsy for Thyroid Nodules

Chollada Suwannachod, MD
Department of Surgery, Pakkred Community Hospital

Abstract

Objective: The use of core needle biopsy (CNB) may help overcome limitations of fine needle aspiration

biopsy (FNAB) for thyroid nodules. The aim of the present study was to compare ultrasound-guided (US-G)
CNB with US-G FNAB in terms of diagnostic adequacy based on the 2017 Bethesda System for Reporting Thy-
roid Cytopathology (the 2017 Bethesda System).

Patients and Methods: A retrospective cohort study of two groups of patients with thyroid nodules who
underwent US-G FNAB and CNB at Pakkred Community Hospital between January 1, 2017 to December 31,
2020 was performed. The two groups were compared in terms of diagnostic adequacy.

Results: There were 31 patients in each group. In the CNB group, adequate results in terms of the 2017
Bethesda System were obtained in 77% of patients, while FNAB yielded only 26% adequacy, a statistically sig-
nificant difference (p < 0.001). Size of the thyroid nodule greater than 2 cm was significantly related to increased
adequacy. Cystic or solid or mixed composition of nodules did not significantly impact adequacy.

Conclusion: Ultrasound-guided CNB performed better than FNAB in terms of adequate biopsy results

based on the 2017 Bethesda System.

Keywords: Core needle biopsy, Fine needle aspiration biopsy, Thyroid nodule

INTRODUCTION

Thyroid nodules are a common clinical problem.
The prevalence of thyroid nodules is 4% to 7% of the
population.'” The incidence of thyroid nodules is 0.8%
annually, commonly found in women.'” The probabi-
lity of thyroid cancer in thyroid nodules is 7% to 15%
depending on age, gender, previous radiation exposure,
family history, and other factors.’ Thyroid ultrasound
(US) plays a key role in determining characteristics of
thyroid nodules in terms of size, solid or cystic composi-
tion, as well as to help guide biopsy.

US-guided biopsy can help diagnose whether a
thyroid nodule is benign or malignant.’ The more tissue
sample is obtained, the more accurate the diagnosis. The
diagnosis of thyroid nodule is usually based on the 2017
Bethesda System for Reporting Thyroid Cytopathology
(the 2017 Bethesda System). There are six categories
of diagnosis: B1: nondiagnostic (ND) or unsatisfac-
tory (UNS); B2: benign; B3: atypia of undetermined
significance (AUS) or follicular lesion of undetermined
significance (FLUS); B4: follicular neoplasm (FN) or
suspicious for follicular neoplasm (SFN); B5: suspi-
cious for malignancy (SUS); and B6: malignancy.*?
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In terms of adequacy, benign, FN/SFN, SUS, and ma-
lignant categories (B2, B4-6) are considered adequate
biopsy results, representing enough tissue to make a
definitive diagnosis. Inadequate results consist of ND/
UNS and AUS/FLUS categories (B1, B3), which may
require re-biopsy or excision.

Fine needle aspiration biopsy (FNAB) is a biopsy
method using an 18-gauge needle under negative pres-
sure to collect cellular tissue from different parts of
the thyroid nodule, usually done under US guidance.
It is a simple procedure with few complications and is
recommended as a first-line biopsy method when a thy-
roid nodule is suspected of being cancerous. However,
results of FNA are often inadequate.'* When a finding
is inadequate or indeterminate, FNA can be repeated
until a determinate result is obtained.*” In some cases,
surgeons may need to perform excisions because of
persistent inadequate FNA results.

Core needle biopsy (CNB) is an alternative biopsy
method using a biopsy gun, and an 18 gauge needle, to
enable more tissue to be removed, also usually done un-
der US guidance. It is commonly used for solid tumors,
providing higher diagnostic accuracy than FNAB. CNB
can often obtain adequate tissue to determine whether
the nodule is benign or malignant. It is expected to be
more accurate than FNAB.*"

The aim of the present study was to compare the
diagnostic effectiveness between CNB and an FNAB,
under US guidance, in terms of adequate biopsy results
for thyroid nodules, based on the 2017 Bethesda System.
A secondary aim is to identify factors related to obtaining
adequate biopsy results.

PATIENTS AND METHODS

The present study is a retrospective cohort study of
patients with thyroid nodules seen at the surgical clinic
of Pakkred Community Hospital, Nonthaburi, Thailand.
The data is collected from medical records of patients
who underwent an ultrasound-guided FNA and/or CNB
from January 1*,2017 to December 31*,2020, obtaining
diagnosis based on the 2017 Bethesda System. Under
a type I error of 5% and type II error of 20%, and the
assumed proportion of adequate biopsy for of 67% and
33% for CNB and FNAB respectively, the sample size
is at least 29 patients per group. Thus, a sample size of
31 patients per group or 62 patients overall is sufficient.

Biopsies were obtained under local anesthesia using
aportable US machine, an 18-gauge needle, and a 10-mL
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syringe for FNAB (Figure 1), or a biopsy gun with an
18-gauge biopsy gun needle for CNB (Figure 2). All
patients were placed in a supine position with hyperex-
tended neck and a pillow under the shoulders. Lidocaine
was used for local anesthesia. For FNAB, an 18-gauge
needle under manual negative pressure was placed in
the thyroid nodules for tissue sampling. If a cystic nod-
ule is found, all fluid in the cyst was removed. When a
solid nodule is found, samples were drawn from 2 to 3
different directions. Tissue samples from FNAB were
smeared onto glass slides and fixed in 95% alcohol to
be examined under the microscope. For CNB, a biopsy
gun and an 18-gauge biopsy gun needle were used for
obtaining tissue samples. Tissue obtained from CNB
were fixed in formalin for microscopic examination.
Data collected included age, gender, thyroid
function test, size of thyroid nodules, and solid/cys-
tic composition of thyroid nodules as seen on US.

Figure 1 An 18-gauge needle and a 10 mL syringe

Figure 2 A biopsy gun and an 18-gauge biopsy gun needle
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The outcome was categorized as adequate or inadequate
biopsy result, as previously defined. Data were compared
between the two biopsy methods. Summary statistics
were in terms of frequency and percentage or mean and
standard deviation (SD) as appropriate. Chi-squared test
or Fisher’s exact test was used for categorical data and
unpaired #-test for quantitative data. Statistical signifi-
cance was defined as a p-value less than 0.05.

RESuLTS

Sixty-five patients underwent US-guided biopsy
of the thyroid nodule during the period under study.
Three were excluded due to loss to follow-up and lack
of US results. A total of 62 patients were included in the
study, with 31 patients in each of the CNB and FNAB
groups. Clinical characteristics of 62 patients are shown
in Table 1. The majority of patients were women (84%).
The average age was 50.4 + 16.4 years (range, 12 to 78
years). The average thyroid stimulating hormone (TSH)
level was 1.43 + 1.04 ulU/mL and the average free thy-
roxine (FT4) level was 1.16 + 0.28 ng/dL. There were
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no significant differences between the CNB and FNAB
groups in terms of age, gender, TSH and FT4 levels.

Characteristics of all 62 thyroid nodules are also
shown in Table 1. The average size of thyroid nodules
was 2.9 = 1.2 cm (range, 1 to 7 cm). The composition of
thyroid nodules on US examination included pure solid
component in 29 (47%), mixed solid and cystic compo-
nents in 17 (27%), and pure cystic lesion in 16 patients
(26%). None of these characteristics were significantly
different between the two groups.

Overall, B1,B2,B3,B4,B5 and B6 categories were
seen in 29 (47%),28 (45%),1 (2%), 1 (2%),2 (3%), and
1 (2%) patients, respectively. The major differences be-
tween CNB and FNAB in terms of these outcomes were
that for CNB, 6 (19%) and 20 (65%) patients were in
categories B1 and B2, respectively, while for FNAB 23
(74%) and 8 (26%) were in categories B1 and B2. Thus,
there was a significantly higher proportion of adequate
biopsy results in the CNB group (28/31 or 77%) than in
the CNB group, (7/31 or 23%) (p < 0.001; see Table 2).

Table 1 Clinical characteristics of patients

Characteristic Overall
(N =62)

Women: number (%) 52 (84) 27 (87) 25 (81) 0.490
Age (years): mean = SD 50.4 +16.4 50.4 +17.9 50.5 +15.0 0.981
TSH (ulU/mL): mean = SD 1.43+1.04 1.51 +1.11 1.35+0.99 0.552
FT4 (ng/dL): mean + SD 1.16 +0.28 1.16 £0.32 1.16 £0.24 0.999
Size (cm): mean = SD 29+1.2 30x1.2 27+1.2 0.329
Composition of thyroid nodule:

Solid: number (%) 29 (47) 18 (58) 11 (36) 0.135

Solid-cystic: number (%) 17 (27) 8 (26) 9 (29)

Cystic: number (%) 16 (26) 5(16) 11 (36)

SD: standard deviation; TSH: thyroid stimulating hormone; FT4: free thyroxine; CNB: core needle biopsy; FNA: fine needle aspiration

Table 2 Diagnosis of thyroid nodules according to the 2017 Bethesda System

Diagnosis: number (%) Overall CNB FNA
(N =62) (N =31) (N =31)

B1: ND/UNS 29 (45) 6 (19) 23 (74) <0.001*
B2: Benign 28 (45) 20 (65) 8 (26)

B3: AUS/FLUS 1(2) 1(3) 0

B4: FN/SFN 1(2) 1(3) 0

B5: SUS 2(3) 2(7) 0

B6: Malignant 1(2) 1(3) 0

Adequate results (B2 & B4-6) 32 (52) 24 (77) 8 (26) <0.001

*Fisher’s exact test; ND: nondiagnostic; UNS: unsatisfactory; AUS: atypia of undetermined significance; FLUS: follicular lesion of undetermined significance;

FN: follicular neoplasm; SFN: suspicious for follicular neoplasm; SUS: suspicious for malignancy; CNB: core needle biopsy; FNA: fine needle aspiration
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Overall, the only factor significantly associated with
adequate biopsy result was size of thyroid nodule larger
than 2 cm. US findings of cystic and/or solid component
did not significantly relate to adequacy (Table 3). In
the CNB group, the nodule size (larger than 2 cm) was
also significantly related to adequate biopsy results, but
cystic/solid components were of borderline significance

Thai J Surg Jan. - Mar. 2022

(Table 4). In the FNAB group, neither nodule size nor
cystic/solid components were significantly related to
adequate biopsy results. While solid nodules were more
likely to yield adequate biopsy in the FNAB group, as
might be expected, this seemed not to be the case in the
CNB group.

Table 3 Factors related to adequate biopsy results: all patients

Factor Overall Inadequate results Adequate results p-value
(N =62) (N=30) (N=32)
Size > 2 cm: number (%) 44 (71) 17 (57) 27 (84) 0.016
Composition: number (%) 0.395
Solid 29 (47) 12 (40) 17 (53)
Solid-cystic 17 (27) 8 (27) 9 (28)
Cystic 16 (26) 10 (33) 6 (19)
Table 4 Factors related to adequate biopsy results: core needle biopsy (CNB)
Factor CNB Inadequate results Adequate results
(N =31) (N=7) (N =24) p-value
Size > 2 cm: number (%) 22 (71) 2 (29) 20 (83) 0.012~
Composition: number (%) 0.043*
Solid 18 (58) 7 (100) 11 (46)
Solid-cystic 8 (26) 0 8 (33)
Cystic 5(16) 0 5 (21)

*Fisher’s exact test

Table 5 Factors related to adequate biopsy results: fine needle aspiration (FNA)

Factor Inadequate results Adequate results p-value
(N =23) ((WEE:))
Size > 2 cm: number (%) 22 (71) 15 (65) 7 (88) 0.379*
Composition: number (%) 0.052*
Solid 11 (31) 5(21) 6 (75)
Solid-cystic 9 (29) 8 (35) 1(13)
Cystic 11 (31) 10 (44) 1(13)

*Fisher’s exact test

DiscussioN

The aim of the present study was to compare the
rate (proportion) of adequate biopsy results between
CNB and FNAB under US guidance for thyroid nod-
ules, based on the 2017 Bethesda System. There were
no significant differences between the CNB and FNAB

groups in terms of baseline characteristics, which in-
cluded gender, age, and TSH and FT4 levels. There were
more women than men in both CNB and FNAB groups,
which was related to the generally higher prevalence of
thyroid nodules in women.'~
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There were also no significant differences between
CNB and an FNAB groups in terms of size and solid/
cystic components of the thyroid nodules. CNB was
able to obtain more thyroid tissue for more adequate
diagnosis as compared to FNAB. This result is similar
to those of other studies.’'*'*!*'* CNB can reduce false
negative results, or prevent unnecessary excision after
FNAB .9,13.14,16718

CNB can be safely performed in the outpatients
department, with few complications.'*'* Pain during the
procedure, tolerability, and complications were similar
between the two biopsy methods.”’*' Some studies rec-
ommend using CNB instead of a repeat FNAB after a
prior inadequate FNAB result.'*'® Other studies recom-
mend using CNB as a first-line biopsy method for high
risk solid thyroid nodules." The present study seemed
to affirm the use of CNB as a first-line biopsy method.

Overall, without regards to biopsy methods, pa-
tients with thyroid nodules larger than 2 cm were more
likely to have adequate biopsy. On the other hand, pres-
ence of cystic/solid components did not significantly
affect biopsy adequacy. In the CNB group, both larger
nodule size and cystic/solid components were related
to adequate biopsy. But, for CNB, solid nodules were
less likely to obtain adequate biopsy, a counterintuitive
result. This could be explained by the small size of the
nodule. That is, for the 7 patients with inadequate CNB
result, 5 had nodules smaller than 2 cm (Table 4). In the
FNAB group, while both size and components of the
nodules were not strictly significantly related to adequate
biopsy, the cystic/solid component were of borderline
significance. For FNAB, solid nodules were more likely
to obtain adequate biopsy. This was as expected, since
solid nodules should yield more cells. Also, size of the
nodule might be important: it can be seen that in the 8
patients with adequate FNAB, 7 had nodules larger than
2 cm (Table 5).

In the present study, the rate of non-diagnostic
FNAB results was higher when compared with to other
studies. Experience of the US operator, FNA technique,
and cytological preparation may also affect the non-
diagnostic rates. As our hospital has no cytologist, the
slides obtained from FNAB are sent for outside exami-
nation. Also, a nodule that is cystic and of size smaller
than 2 cm tends to increase the chance of non-diagnostic
results.

The present study has several limitations. The retro-
spective design, the small sample size, and operator-de-
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pendent procedures might make the study less valid and
less reliable. Pakkred Community Hospital also lacks
radiologists and pathologists, and needs to co-ordinate
diagnosis and treatment with other provincial hospitals
whose services include these specialists. Some patients
chose to receive treatment at other hospitals and were
lost to follow-up. Finally, with only one US operator who
also does the biopsy, the experience of the operator and
the technique used may not be generalizable.

CONCLUSION

CNB under US guide is associated with higher rate
of adequate biopsy than FNAB, for thyroid nodules, with
adequacy defined by the 2017 Bethesda System. Size
of nodules greater than 2 cm was the most consistent
predictive factor for adequate biopsy. US-guided CNB
is recommended as a first-line biopsy method, in place
of FNAB.
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