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Abstract Background: Renal tumors are the second most common intraabdominal tumor in children and Wilms’ tumor

is mostly mentioned. Other renal tumors have a small number and also have different clinical characteristics,

treatment and prognosis comparing with Wilms’ tumor.

Purpose: The aim of this study was to determine characteristics and outcomes of treatment of renal tumors

in children.

Materials and Methods: A retrospective chart review of patients with renal tumors who were surgically treated

at Queen Sirikit National Institute of Child Health from January 2006 to December 2015 was conducted. Patients’

data were collected and analyzed for demonstration of treatment outcomes of the various renal tumors.

Results: Sixty-four patients, 30 males and 34 females, were available for the study. Age at diagnosis ranged

from 2 months to 14.5 years (average 3.2 years). The three most common clinical manifestations were palpable

abdominal mass, hematuria and abdominal pain in 47 (73.4%), 17 (26.6%) and 12 cases (18.8%), respectively. The

principal preoperative imaging was computerized tomographic scan which was done in 62 cases (96.9%). Benign and

malignant renal tumors were noted in 7 (10.9%) and 57 cases (89.1%). Benign renal tumors including mesoblastic

nephroma (4 cases) and others (3 cases) were treated by total nephrectomy and all of the 7 cases survived. Malignant

renal tumors included Wilms’ tumor (42 cases), clear cell sarcoma (6 cases), renal cell carcinoma (5 cases) and others

(4 cases). Primary nephrectomy could be done in 80% of all malignant renal tumors. Adjuvant chemotherapy and

radiotherapy were used to treat malignant renal tumors. Four patients died in this study, Wilms’ tumor (2 cases), renal

cell carcinoma (1 case) and mesenchymal chondrosarcoma (1 case). There was no mortality in the benign group.

Conclusion: Wilms’ tumor was the most common renal tumor in children with good prognosis. Mesoblastic

nephroma was the most common benign renal tumor and had a 100% survival rate.

Keywords: Renal tumors, children, Wilms’ tumor, mesoblastic nephroma, outcome
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INTRODUCTION

Renal tumors are the second most common solid
intraabdominal tumor in children that represent
malignant more common than benign tumors.  Wilms’
tumor is the most common pediatric renal tumor
approximately 90% of the malignant group1-5.  The
other malignant renal tumors include clear cell
sarcoma, malignant rhabdoid tumor and renal cell
carcinoma. Benign renal tumor is the minority group
including congenital mesoblastic nephroma, cystic
renal tumor and angiomyolipoma. Renal tumors in
children have different identities and manifestations.
Prognosis of each tumor is depended on histology,
stage, age of the patients, tumor weight, response to
therapy and chromosomal abnormalities. However, it
is not possible to definitely identify the difference
between each type with clinical manifestation and
preoperative imaging6,7. Herein, we are interested to
review our experience in management of the renal
tumors in a-10- year period. The objective of the study
was to determine the characteristics and outcomes of
the treatment of the renal tumors in children at our
institute.

MATERIALS AND METHODS

After the proposal was approved by the Ethic
Committees of the institute (Document No. 59-065),
medical records of children (age 0-15 years) with the
diagnosis of renal tumors from January 2006 to
December 2015 at Queen Sirikit National Institute of
Child Health (QSNICH) were reviewed. Patients who
had been surgically treated from other hospitals were
excluded from this study. Data collection included
demographics, clinical manifestations, underlying
diseases, preoperative imaging, metastasis work up,
staging, types of management and results of treatment.
Follow-up time was determined by the last contact at
QSNICH until December 31, 2016 by review of the
medical records. We contacted some patients in order
to update clinical data by telephone and letter. Patients’
data were analyzed using descriptive statistic.

RESULTS

Sixty-six patients were treated with renal tumors
during the study period. Two patients with Wilms’
tumor were excluded from this study. One was sent

from the other hospital after tumor recurrence and
the other was transferred after primary surgery from
the rural hospital to continue chemotherapy.
Therefore, 64 patients were available for the study.

Pathological diagnosis

Malignant renal tumors were identified in 57 of
the 64 patients (89.1%) and Wilms’ tumor had the
most common incidence (42 cases or 65.5% of all renal
tumors and 73.8% of malignant renal tumors). The
other malignant renal tumors were clear cell sarcoma
(6 cases or 9.4% of all renal tumors), renal cell
carcinoma (5 cases or 7.8% or all renal tumors),
rhabdoid tumor (2 cases) and others (mesenchymal
chondrosarcoma and malignant round cell tumor in
one case, each). The remaining 7 patients (10.9%)
had benign renal tumors including mesoblastic
nephroma (4 cases) and others (metanephric
adenoma, cystic partial differentiated nephroblastoma
and angiomyolipoma in one case, each).

Demographic data

Of the 64 patients with renal tumor there was no
difference of sex incidence between male and female
(30 vs 34) (Table 1). For analysis of each type of the
tumors, male was more common than female in
malignant non-Wilms’ tumor (2:1) and benign renal
tumor (2.5:1), whereas female are more predominant
than male in Wilms’ tumor (1:1.8).

Age of the patients with renal tumor ranged from
2 months to 14 years. Each type of tumor was found in
different age groups (Figure 1). Median age of rhabdoid
tumor, mesoblastic nephroma and Wilms’ tumor was
1.08, 1.12 and 1.45 years, where as median age of clear
cell sarcoma and renal cell carcinoma was 4.58 and
7.83 years, respectively.

Associated anomalies

Four patients had associated anomalies. Three
patients with Wilms’ tumor were noted to have
association with Denys-Drash syndrome, autosomal
recessive polycystic kidney disease and hypospadias
with bilateral undescended testes. One patient with
angiomyolipoma was previously diagnosed with
tuberous sclerosis.

Clinical manifestations

The most common presentation of these patients
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Table 1  Gender and type of renal tumors

Gender Wilms’ tumor Malignant Benign renal tumor Total
(n=42) non -Wilms’ tumors (n=15) (n=7) (N=64) (%)

Male 15 10 5 30 (46.9)
Female 27 5 2 34 (53.1)
Male: Female 1:1.8 2:1 2.5:1 1:1.1

Table 2  Clinical manifestations of patient with renal tumors

Type of renal tumors Abdominal Abdominal pain Hematuria Fever Weight loss Hypertension
mass

Wilms’ tumor (n=42) (%) 32 (76.2) 9 (21.4) 11 (26.2) 4 (9.5) 2 (4.8) 6 (14.3)
Clear cell sarcoma (n=6) (%) 5 (83.3) - 2 (33.3) - - -
Renal cell carcinoma (n=5) (%) 2 (40) 1 (20) 2 (40) 2 (40) 2 (40) -
Rhabdoid tumor (n=2) (%) 1 (50) - 2 (100) 1 (50) - -
Mesoblastic nephroma (n=4) (%) 4 (100) - - - - -
Other (n=5) (%) 3 (60) 2 (40) - 2 (40) - -
Overall (N=64) (%) 47 (73.4) 12 (18.8) 17 (26.6) 9 (14.1) 4 (6.3) 6 (9.4)

with renal tumor was palpable abdominal mass (Table
2). Gross hematuria was found in every type of malignant
renal tumors. Only 6 patients (14.3%) with Wilms’
tumor developed hypertension. There were two patients
who did not have any symptoms. One patient with
angiomyolipoma was found during screening
ultrasonography of tuberous sclerosis.  One with Wilms’
tumor was incidental finding during exploratory
laparotomy due to splenic injury.

Preoperative imaging

Plain film of abdomen was done in 41 patients
(64.1%) and mostly revealed soft tissue mass density in
the kidney. Abdominal ultrasound was done in 42
patients (65.6%) and could differentiate between solid
and cystic renal tumors. Computerized tomographic
(CT) scan was done in 62 patients (96.9%). Two
patients was not investigated with the CT scan because
of incidental diagnosis of Wilms’ tumor during
operation of ruptured appendicitis (one case) and
using intravenous pyelography (IVP) instead of the CT
scan (one case). The CT scan could not differentiate
the definite type of renal tumors.

Location of the renal tumors

Table 3 showed the renal sides involved by primary
renal tumors. Tumors originated more often in the

right kidney than the left one, both benign and
malignant tumors (56.3% vs 40.6%).  Only two cases
with Wilms’ tumor involved bilaterally.

Operative procedures

All of the patients were treated along with National
Wilms’ Tumor Study Group-5 (NWTSG-5)2 and Thai
Pediatric Oncology Group 2014 (Thai POG 2014)8.
Primary nephrectomy was the recommended
procedure. If nephrectomy was not possible, tumor
biopsy for tissue diagnosis should be done. All of 7
patients with benign renal tumor (100%) and
approximately 80% of the malignant renal tumors
could undergo primary nephrectomy (Table 4). Nine
malignant renal tumors were primarily treated with
open tissue biopsies. Needle biopsy was performed in
one case and open biopsy was repeated after
pathological report of inadequate tissue. Eight of 10
patients with primary tumor biopsy underwent
nephrectomy after treatment with chemotherapy and
radiation. Other two patients were lost to follow-up,
one with renal cell carcinoma and one with
undifferentiated malignant round cell tumor.

Chemotherapy and radiation

All of the patients with benign tumor underwent
only nephrectomy, no other additional treatment. All
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Table 3  Location of the primary renal tumors (n=42)

Type of renal tumor Right kidney Left kidney Bilateral kidneys

Malignant renal tumors
Wilms’ tumor 25 15 2
Renal cell carcinoma 2 3 0
Clear cell sarcoma 3 3 0
Rhabdoid tumor 0 2 0
Mesenchymal chondrosarcoma 1 0 0
Malignant roumd cell tumor 0 1 0

Benign renal tumors
Mesoblastic nephroma 3 1 0
Metanephric adenoma 0 1 0
Angiomyolipoma 1 0 0
Cystic partial differentiated
 Nephroblastoma 1 0 0
Total (%) 36 (56.3) 26 (40.6) 2 (3.1)

Table 4  The first operative procedure

Operative  procedures Wilms’ tumor (n=42) Malignant Benign renal Total
Non-Wilms’ tumors(n=15)  tumors (n=7) (N=64)

Primary nephrectomy (%) 35 (83.3) 12 (80) 7 (100) 54 (84.4)
Tumor biopsy
    Open (%) 7 * (16.7) 3 (20) - 10 (15.6)

*Initial needle biopsy in one case and open biopsy later because of inadequate tissue in the first procedure

Table 5  Outcome of patients with Wilms’ tumor (n =42)

Patients’ data Follow-up time after nephrectomy

3 months 6 months 1 year 2 years 3 years

     Follow-up 39 39 38 34 33
     Lost to follow-up 3 3 4 7 7*
     Death 0 0 0 1 2*
     Tumor recurrence 0 2 2 3 4*

*accumulative number

of the patients with malignant tumor were treated by
chemotherapy and radiation after nephrectomy or
tumor biopsy, based on the guideline of NWTSG-52

and Thai POG  20148.

Outcomes

Mean follow-up time was four years. Of the total
64 patients, 42 cases (65.6%) had contact with the
hospital over 3 years after nephrectomy.

Malignant renal tumors
Wilms’ tumor: Table 5 showed patients’ data of

Wilms’ tumor after surgical treatment in a 3-year period.
Tumors recurred after nephrectomy in 4 cases (9.5%)
within 6 months (2 cases), 2 years (1 case) and 3 years
(1 case), respectively. All of the recurrence cases were
treated with chemotherapy and tumor resection. Two
cases died after nephrectomy within one and three
years in one case, each. Therefore, the patients were
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alive more than 2 years in at least 34 cases (81.0%) and
more than 3 years in at least 33 cases (78.6%) of the
total 42 cases after nephrectomy.

Clear cell sarcoma: Four of the 6 patients were
doing well after 3-year follow-up. Other two patients
had recurrence diseases at one and two years after
nephrectomy. One case was in the process of treatment
and another case received a palliative care.

Renal cell carcinoma: Two of the 5 patients were
doing well without any recurrence after 3-year follow-
up. Two patients were transferred to the rural hospital
after surgical treatment, one case died a few weeks later
and there was no information on another case. The
remaining one case was lost to follow-up six months
after tumor biopsy.

Rhabdoid tumor: All of the two patients were lost
to follow-up within one year after nephrectomy and
chemotherapy.

Other malignant renal tumors: One case with
chondrosarcoma had recurred within 1.5 years and
died within 3 years after primary nephrectomy. One
patient with undifferentiated malignant round cell
tumor was lost to follow-up within three months after
tumor biopsy.

Benign renal tumors

Mesoblastic nephroma: Four patients were alive
over 3-year follow-up.  One of the 4 patients had recur-
rence at 1.5 years after nephrectomy. He underwent
tumor resection once again and was doing well after
that.

Other benign renal tumors: Three patients with

angiomyolipoma, cystic partial differentiated
nephroblastoma and metanephric adenoma were alive
over 3-year follow-up without any recurrence.

DISCUSSION

Wilms’ tumor is the most common renal tumor in
children. Approximately 94% of childhood renal
tumors was reported in the United States7,9,10. Our
experience from the present study revealed that Wilms’
tumor was found in only 65.6% of all renal tumors.
Rhabdoid tumor and clear cell sarcoma of the kidney
were previously classified in a variant of Wilms’ tumor.
Clear cell sarcoma and renal cell carcinoma in this
study were found to have a higher incidence than
those in the report of Ying11 (9.4% vs 2.8% and 7.8%
vs 2.5%).  In other previous study, there is no sexual
predominance in any group of the renal tumor, except
slightly higher of female in Wilms’ tumor9,12,13, whereas
our present study revealed female predominance in
Wilms’ tumor and male predominance in malignant
non-Wilms’ tumor and benign renal tumors.  Age
group of each renal tumor is different but overlapped
in some types. Wilms’ tumor, rhabdoid tumor and
mesoblastic nephroma were present in infant and
early childhood, but renal cell carcinoma was commonly
found in adolescent. Clear cell sarcoma was present in
early childhood period (Figure 1). Regarding associated
abnormality, although tuberous sclerosis is found in
angiomyolipoma, it may be associated with renal cell
carcinoma as the report of Kida et al.l4.  Asymp-tomatic
abdominal mass is the main problem to seek for

Figure 1  Age distribution of renal tumors (25th -75th percentile)
Abbreviation: CCS = clear cell sarcoma

RCC = renal cell carcinoma
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medical service. Preoperative imaging by a CT scan has
unique features but limited value in differentiate type
of the renal tumors6,7. Previously an IVP was done for
demonstration of renal tumors15. One patient in our
study was investigated by an IVP instead of a CT scan to
differentiate renal tumor and hydronephrosis.

Management of renal tumors at our institute was
based on NWTSG-52 and Thai POG 20148.  Primary
nephrectomy could be performed in 100% of benign
renal tumors and approximately 80% of malignant
renal tumors. There was no difference in primary
nephrectomy between Wilms’ and malignant non-
Wilms’ tumor (83.3% vs 80%). In the patients with
initial treatment by tumor biopsy, every case with
Wilms’ tumor underwent nephrectomy after
chemotherapy, whereas nephrectomy was not done in
two of three cases with malignant non- Wilms’ tumor
because of loss to follow-up.

Improved outcomes of Wilms’ tumor manage-
ment in our institute revealed from the previous studies
in two periods of time. The first period was between
1986 and 1995 with the 2-year survival rate of 50%16.
The second one was between 1999 and 2009 with the
2-year survival rate of approximately 90%17.  Five-year
overall survival rate in the United States18,19, Siriraj
Hospital20 and 4-year overall survival rate at
Songklanagarind Hospital21 were 95%, 77.40% and
65.20%, respectively. Malignant-non Wilms’ tumor
group had poorer prognosis than Wilms’ tumor. Clear
cell sarcoma had better prognosis than renal cell
carcinoma and rhabdoid tumor11. There were more
recurrences in clear cell sarcoma but the patients
survived. All of rhabdoid tumor was lost to follow-up
within one year with unknown reason.  Benign renal
tumor had good prognosis. It might recur in the case
with remaining residual tumor and successfully treated
by redo-surgical resection.

The present study had some limitations because
it was a retrospective review and had a short time for
clinical follow-up of the patients. We could not compare
a long-term outcome with other institutes.
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Abstract Background: There are many tumor markers for initial investigation and diagnosis of pediatric intraabdominal solid

tumors (ISTs).  However, some types of ISTs cannot be diagnosed by tumor marker examinations because of no specific

relationship between the tumor markers and these ISTs.

Purpose: The aim of this study was to analyse the relationships between tumor markers and pediatric ISTs.

Materials and Methods: A retrospective study of patients with ISTs who were initially treated at Queen Sirikit National

Institute of Child Health form June 2015 to December 2016 was conducted.  Patient data were collected from the medical records

and were selected only among those with the definite diagnosis of ISTs.  Tumor markers included neuron-specific enolase (NSE),

24-hour urine of vanillymandelic acid (VMA), serum ferritin, lactase dehydrogenase (LDH), serum alpha-fetoprotein (AFP), beta-

human chorionic gonadotrophin (beta-hCG) and cancer antigen 125 (CA125). Information of the tumor markers and each type

of ISTs were studied in order to demonstrate the relationships by using statistical analysis with SPSS program. The level of p-value

less than 0.05 was considered significant.

Results: Thirty-six patients with ISTs were available for the study. The ISTs were finally definite diagnosis based on

pathological reports including neuroblastoma, hepatoblastoma, hematologic tumors and retroperitoneal teratoma in 12 (33.3%),

6 (16.7%), 5 (13.9%) and 4 (11.1%), respectively. The 9 remaining ISTs were Wilms’ tumor (3), ovarian dysgerminoma (2) and

others (4).  NSE over 130 ng/ml and urine VMA over 2 mg/day were statistically significant for definite diagnosis of neuroblastoma

(p = 0.033, 0.034).  NSE level might elevate in ovarian dysgerminoma, Wilms’ tumor, lymphoma and leukemia but it was not

statistically significant (p > 0.05).  Increased NSE, 24-hour urine VMA and serum ferritin levels demonstrated a relationship to the

severity of neuroblastoma both advanced stage and poor prognosis but no statistical significance.  An elevation of LDH level might

be found in many ISTs, but it revealed a significant relationship to ovarian dysgerminoma and N-myc amplification of

neuroblastoma.  High level of beta-hCG and CA 125 were observed in ovarian dysgerminoma. Marked elevation of average AFP

level of 653,538 ng/ml was strongly indicated in diagnosis of hepatoblastoma (p = 0.01).

Conclusion: NSE over 130 ng/ml and urine VMA over 2 mg/day had a significant relationship to diagnosis of neuroblastoma.

Marked elevation of LDH level was significantly demonstrated N-myc amplification of neuroblastoma and ovarian dysgerminoma.

Marked elevation of AFP level was a strong indicator for diagnosis of hepatoblastoma in pediatric patient with ISTs.

Keywords: Tumor markers, intraabdominal solid tumors
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INTRODUCTION

Three most common intraabdominal solid tumors
(ISTs) include neuroblastoma, Wilms’ tumor and
hepatoblastoma.  Incidences of these tumors are
1:75,000- 100,000, 7.9 : 1,000,000 and 0.6 - 1.2 : 1,000,000
populations in neuroblastoma, Wilms’ tumor and
hepatoblastoma, respectively1-3.  Most of the patients
present the symptomatologies with abdominal mass,
abdominal distension, weight loss, etc.  Investigations
with blood examinations, radiological procedures and
tissue biopsy for histopathology are performed in
order to confirm the definite diagnosis.  In this era,
tumor markers are influenced in diagnosis of various
types of malignant tumors.  A tumor marker is a
biomarker found in blood, urine and body tissues that
can be elevated by the presence of one or more types
of cancer4,5. Therefore, tumor markers are used to
help diagnosis of malignant tumors instead of tissue
biopsy in some types of tumor.

However, we had an experience in misdiagnosis
of ISTs due to confidence in a tumor marker. An infant
with ISTs had mild elevation of serum alpha-fetoprotein
(AFP) and moderate elevation of serum neuron specific
enolase (NSE) and 24-hour urine vanillylmanadelic
acid (VMA) levels.  She was diagnosed with neuro-
blastoma without tissue biopsy and initially treated
with chemotherapy. The patient did not improve and
the tumor became larger. The diagnosis was changed
from neuroblastoma to hepatoblastoma after
confirmation of tissue biopsy and pathological report.
Herein, we were interested to study the relationships
between tumor markers and various types of ISTs in
pediatric patients at our institute.

MATERIALS AND METHODS

This was a retrospective study of all pediatric
patients, aged 0-15 years, with ISTs, who were initially
treated at Queen Sirikit National Institute of Child
Health from June 2015 to December 2016.  Patient
data were collected from the medical records and were
selected only among those with the diagnosis of ISTs
and tumor markers including NSE, 24-hour urine
VMA, serum ferritin, lactase dehydrogenase (LDH),
AFP, beta-human chorionic gonadotrophin (beta-
hCG) and cancer antigen 125 (CA 125).  We excluded
patients who had indefinite diagnosis from the
pathological reports and patients surgically treated

from other hospitals.  Normal levels of tumor markers
mentioned in this study were the normal levels used at
our institute.

Information of the tumor markers and each type
of ISTs were studied in order to demonstrate the
relationships by using SPSS version 20 (IBM® SPSS
statistic).  Correlations between categorical variables
were evaluated by Chi-square test and ANOVA.  A p-
value of less than 0.05 was considered significant.

The study was approved by the Ethic Committees
of our institute, Document No. 60-041.

RESULTS

During the study period, 48 new patients with
intraabdominal tumors admitted for investigation and
treatment.  Twelve cases were excluded because of
presence of cystic abdominal tumors (10) and indefinite
diagnosis (2).  Therefore, 36 cases with intraabdominal
solid tumors were enrolled in the study (Figure 1).

Figure 1 Schematic diagram of patients with intraabdominal
solid tumors
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These tumors included neuroblastoma 12 cases,
hepatobastoma 6 cases, hematologic tumors 5 cases
(lymphoma = 4 and acute lymphoblastic leukema = 1),
retroperitoneum teratoma 4 cases (mature =3,
immature = 1), Wilms’ tumor 3 cases, dysgerminoma 2
cases and others 4 cases (liver sarcoma, rhabdoid
tumor of the kidney, rhabdomyosarcoma of urachus
and inflammatory myofibroblastic tumor of the
pancreas, one case each).

Mean age of the patients varied along with each
type of tumors (Figure 1).  Teratoma, Wilms’ tumor,
hepatoblastoma and neuroblastoma occurred in infants
and young children with the mean age of  0.5, 1.0, 2.2
and 2.5 years, respectively.  Hematologic tumors,
rhabdomyosarcoma and dysgerminoma were present

in older children with mean age of 8.1, 9.5 and 11.1
years.

Common clinical presentations of these ISTs were
palpable abdominal mass in 15 cases and (41.7%),
abdominal pain 7 cases (19.4%), and abdominal
distension in 9 cases (25%).  Three patients (8.3%)
had a history of fever and 2 patients had a diagnosis of
myocarditis and bony metastasis from neuroblastoma.

Normal level of each tumor marker at our institute
and mean tumor marker level of each type of  ISTs were
shown in Table 1.  Of the 12 patients with neuroblas-
toma, mean levels of serum NSE and urine VMA
elevated more than normal levels with statistical
significance (p = 0.020 and p = 0.010). Serum NSE and
24-hour urine VMA levels were the tumor markers

Table 1  Mean levels of various tumor markers for each type of intraabdominal solid tumors (N = 36)

Tumor markers
NSE AFP LDH Ferritin urine VMA

Types of tumor (n) Normal 16.3 ng/ml Normal 12 ng/ml Normal 344 U/L Normal 10-160 ng/ml Normal 2-7 mg/day

Neuroblastoma (12)
Mean (sd) 662.9 (717.1) 7.7 (13.4) 3,305.5 (4270.8) 346.8 (286.7) 23.5 (23.9)
p-value* 0.020 0.312 0.350 0.160 0.010

Hepatoblastoma (6)
Mean (sd) 31.7 (12.7) 652,528 (997,030) 541.3 (66.4) 102.5 (90.4) 2.3 (2.4)
p-value* 0.128 0.001 0.121 0.104 0.310

Hematologic tumor (5)
Mean (sd) 187.8 (153.6) 1.2 (0.48) 2956.6 (3027.4) 135.2 (128.3) 1.5  (0.21)
p-value* 0.640 0.590 0.770 0.260 0.450

Teratoma (4)
Mean (sd) 42.3 (33.0) 539.1 (18.0) 722 (239.5) 163.3 (39.8) 0.6 (0.14)
p-value* 0.330 0.590 0.340 0.550 0.410

Dysgerminoma (2)
Mean (sd) 474.7 (23.0) 1.9 (0.36) 8,667 (6448.8) 695.4 3.2 (0.42)
p-value* 0.660 0.710 0.008 - 0.530

Wilms’ tumor (3)
Mean (sd) 190.6 (36.9) 7 (8.7) 2,435.6 (328.6) 191.6 (191.1) 2.9 (1.64)
p-value* 0.650 0.900 0.850 0.290 0.590

Rhabdoid tumor (1)
Mean 88.2 5.5 1,678 299.6 -

Liver sarcoma (1)
Mean 21.3 0.89 580 628.3 0.2

IMT (1)

Mean 48.5 1.97 620 38 1.7

RMS (1)
mean 21.4 1.8 1,424 491.2 2.6

*p-value by unpaired t-test; compared with other tumors grouped together
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used for diagnosis of neuroblastoma.  For analysis of
our 36 ISTs, serum NSE level over normal limit (>16.3
ng/ml) had the sensitivity of 100% for neuroblastoma,
but there was no specificity for other tumors because
serum NSE level elevated over 16.3 ng/ml in every type
of ISTs.  Serum NSE level step up to 130 ng/ml was
statistically significant for definite diagnosis of
neuroblastoma (sensitivity 66.7%, specificity 75.0%, p
= 0.033).

Evaluation of 36 patients with ISTs, an upper

normal limit of 24-hour urine VMA (> 7 mg/day) had
the sensitivity of 58.3% for patients with neuroblastoma
and specificity of 100% with other tumors (p = 0.000).
If we chose the lower limit of 24-hour urine VMA (>2
mg/day) for analysis, there were 83.3% sensitivity and
70.8% specificity (p = 0.034) (Table 2).

Therefore, significant value for diagnosis of
neuroblastoma were serum NSE level over 130 ng/ml
(p = 0.033) and 24-hour urine VMA over 2 ng/day (p =
0.034).  Serum NSE level might elevate in ovarian
dysgerminoma, Wilms’ tumor, lymphoma and
leukemia, but it was not statistically significant (p >
0.05).  The level of 24-hour urine VMA might elevate
in hepatoblastoma, dysgerminoma and Wilms’ tumor
but it was not significantly different (p > 0.05).  AFP
level markedly elevated in hepatoblastoma with the
mean level of 652, 528 ng/ml (p < 0.001), while LDH
level elevated in ovarian dysgerminoma with the mean
level of 8,667 U/L (p = 0.008).  Every tumor marker
had no significant relationship to definite diagnosis of
Wilms’ tumor, rhabdoid tumor of kidney, retro-
peritoneal teratoma, liver sarcoma, rhabdomyosar-
coma, lymphoma, leukemia and inflammatory
myofibroblastic tumor of pancreas (p > 0.05).

Table 3 showed correlation of tumor markers

Table 2 Levels of NSE and 24-hour urine VMA for the diagnosis
of neuroblastoma (12 cases) compared with non-
neuroblastoma (24 cases)

Levels of tumor marker Sensitivity (%) Specificity (%)

NSE  (ng/ml)
16.3 100 (12/12) 0 (0/24)
120 66.7 (8/12) 70.8 (17/24)
130 66.7 (8/12) 75.0 (18/24)

24- hour urine VMA ( ng/day)
1.5 91.6 (11/12) 58.3 (14/24)
2 83.3 (10/12) 70.8 (17/24)
7 53.3 (7/12) 100 (24/24)

Table 3  Mean levels of tumor markers and clinical risks of neuroblastoma

                  Tumor markers
NSE AFP LDH Ferritin Urine VMA

Neuroblastoma
(N =12) Normal 16.3 ng/ml Normal 12 ng/ml Normal 344 U/L Normal 10-160 ng/ml Normal 2-7mg/day

Stage
2 (n=1) Mean 29.7 1.4 442 88.5 1.2
3 ( n=4) Mean (sd) 633.2  (1037) 7.9  (5.2) 3942.5 (6385.3) 128.7  (111.5) 12.7  (17.3)
4 ( n=7) Mean (sd) 770.4 (569.3) 10.4 (18.8) 3350.7 (3378.5) 477.2 (279.4) 32.9  (25.1)
p-value* 0.839 0.668 0.798 0.130 0.270

Risk
Low (n=1) Mean 29.7 1.4 442 88.5 1.2
Intermediate (n=4) 309.1 (398.1) 8.2 (3.9) 1344.2 (1216.1) 213.2 (257.9) 17.5 (16.7)
Mean (sd)

High (n=7) Mean (sd) 955.5 (783.1) 9.6 (19.1) 4835.2 (5102.9) 441.0 (290.5) 30.1 (27.3)
p-value* 0.250 0.885 0.328 0.366 0.477

N-myc
non-amplification ( n= 7) 334.7 (349.8) 6.0 (4.6) 1221.2 (931.2) 326.3 (325.5) 19.7 (20.4)
Mean (sd)

Amplification ( n=4) Mean (sd) 1282.4 (1081.5) 17.1 (27.2) 6970.3  (6552) 286.7  (136.7) 23.3 (34.5)
p-value* 0.058 0.332 0.039 0.885 0.837

*p-value by one-way ANOVA
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with clinical risks of neuroblastoma.  NSE, ferritin and
24-hour urine VMA levels trended to elevate without
statistical significance in neuroblastoma stage 3 and 4,
intermediate and high risk groups and patients with
positive N-myc amplification.  LDH level elevated in
advanced stages, intermediate and high risk groups of
neuroblastoma, especially marked elevation of LDH
level in N-myc amplification (p = 0.039). Elevation of
serum ferritin level had the relationship to all stages of
neuroblastoma by 72% sensitivity and increased to
100% sensitivity in stage 4 neuroblastoma.  High ferritin
level was noted in every case of neuroblastoma stage 3
and stage 4.  Ferritin level elevated over 150 ng/ml in
all 7 cases with neuroblastoma stage 4.

Special tumor marker investigations of ovarian
dysgerminoma were beta - hCG (normal level < 5 m
IU/ml) and CA 125 (normal level < 35 U/ml). Of our
2 patients with dysgerminoma, beta - hCG were 117.8
and 53.3 m IU/ml and mean level 85.5 m IU/ml.
While, CA 125 was 81 and 470 U/ml, mean level 275.5
U/ml.

DISCUSSION

This study showed the incidence of ISTs at our
institute which neuroblastoma, hepatoblastoma and
hematologic cancers were the three most common
tumors. These findings were contrast from the previous
studies1-3 because this study was done in a short period
of time and did not represent large amounts of ISTs.
However, age incidences of each type of tumors were
similar to the previous studies1-3.

NSE is a neuronal form of glycolytic enzyme
which was originally extracted from bovine brain. It
was later found in endocrine (APUD - amine precursor
uptake and carboxylation) cells of the central and
peripheral divisions of the diffuse neuroendocrine
system. Tumors of the APUD system or APUDomas,
that can produce NSE, are islet cell tumor,
pheochromocytoma, medullary thyroid tumor,
neuroblastoma and APUD tumors of gut and lung6.

NSE was detected in small cell lung cancer6.
High serum level of this tumor marker had relationship
to stage and disease course of neuroblastoma7,8.
Nowadays, NSE is the principal tumor marker for
diagnosis and prognostic predictor of neuroblastoma8,9.
Zeltzer8 chose a cutoff point of 100 ng/ml of NSE level
to show the difference in survival of neuroblastoma,

while the level of NSE over 15 ng/ml was defined as
abnormal. Patients with NSE levels between above and
below 100 ng/ml were significantly different. From
this study, we choose the cutoff point of NSE level at
130 ng/ml to have the relationship to diagnosis and
survival (p = 0.033), while NSE level over 16.3 ng/ml,
at our institute, was defined as abnormal but not
significant. Serum NSE level in patient with
neuroblastoma was proven to have relationship to
stage and disease course. Zeltzer9 revealed elevation of
serum NSE level correlation to high staging with
significance and decreased NSE level in patients with
response to therapy. In patients with stage IV-S disease,
serum NSE level was significantly lower than those in
stage IV. This result might confirm that stage IV-S had
a more benign clinical course. Our present study
revealed high NSE level in stage 3 and 4 of
neuroblastoma and there was significantly higher NSE
level in N-myc amplification than those with non-
amplification.

From the present study, serum NSE level elevated
over 100 ng/ml in the patients with ovarian
dysgerminoma, Wilms’ tumor, lymphoma and leukemia
without statistical significance. Odelstad10 used NSE to
be a marker for differential diagnosis of neuroblastoma
and Wilms’ tumor. Tsuchida11 suggested that serial
determination of serum NSE could be differential
diagnosis of neuroblastoma and other pediatric tumors
because of its specificity and sensitivity.

VMA is one of intermediate products of
catecholamine which excretes in the urine. Elevation
of 24-hour urine VMA level has relationship to adrenal
tumors, especially neuroblastoma and pheochromo-
cytoma. Approximately 90-95% of patients with
neuroblastoma showed high level of 24-hour urine
VMA12,13. This study demonstrated that almost all of
our patients with neuroblastoma had elevation of 24-
hour urine VMA (range 1.2-63.2 ng/day and mean
level 23.5 ng/day, p = 0.010). It slightly elevated in
dysgerminoma, Wilms’ tumor and rhabdomyosarcoma,
but no significance. We used the cutoff level of 24-hour
urine VMA of over 2 mg/day for significant diagnosis
of neuroblastoma (sensitivity 83.3%, specificity 70.8%,
p = 0.034).

Zeltzer8 reported elevation of serum NSE in
children with metastatic neuroblastoma. Our study
revealed serum NSE, ferritin, LDH and 24-hour urine
VMA levels elevated in neuroblastoma with high stage,
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high risk and N-myc amplification, but no significance,
except correlation of high LDH level to N-myc
amplification (p = 0.039).

Serum AFP level was significantly high in our six
cases with hepatoblastoma. It also elevates in normal
infants under eight months of age and malignant germ
cell tumors. However, small cell undifferentiated
hepatoblastoma does not associate with elevated serum
AFP3.  Elevation of LDH level is not specific to diagnose
any ISTs, but it demonstrated a high level with statistical
significance in our two cases with ovarian dysger-
minoma.  LDH level usually elevates in tumors with
high turnover rate, such as dysgerminoma, malignant
hematologic tumors, seminoma and advanced stages
of neuroblastoma14,15.

Tumor markers for ovarian tumors are beta-hCG
and CA 125 that correlates to epithelial cell type of
ovarian malignancy. Both tumor markers elevated in
our two patients with dysgerminoma. Beta - hCG level
slightly elevates in dysgerminoma, but it markedly
elevates in choriocarcinoma16.

Ferritin level was found to increase significantly
in our both cases of dysgerminoma and had a trend to
elevate in high stage and high risk neuroblastoma. Our
7 patients with stage 4 neuroblastoma had the ferritin
level increased over 150 ng/ml.  Silber17 reported that
ferritin level over 150 ng/ml had a relationship to
metastatic neuroblastoma and prediction of a poor
prognosis.

This study has some limitations because it was a
retrospective study conducted in a short period of
time. Only 36 patients were enrolled in the study.
Some types of ISTs had a small amount so patient data
could not be well analyzed. Further study should be
performed.

CONCLUSION

The present study revealed serum NSE level over
130 mg/ml and 24-hour urine VMA level over 2 mg/
day had a relationship to diagnosis of neuroblastoma
with statistical significance. Both tumor markers
trended to increase levels in high stage and high risk
neuroblastoma but there was no statistical significance.
Serum NSE level also elevated in dysgerminoma, Wilms’
tumor, lymphoma and leukemia. Marked elevation of
AFP level had significant relationship to hepato-
blastoma.  AFP level slightly elevated in teratoma and

normal infant. LDH level was significantly high in
ovarian dysgerminoma and N-myc amplification
neuroblastoma. Ferritin level elevated in every case of
stage 3 and stage 4 neuroblastoma. Beta-hCG and
CA125 levels were higher than normal limit in ovarian
dysgerminoma.

REFERENCES

1. Rich BS, La Quaglia MP. Neuroblastoma. In: Coran AG,

Adzick NS, Krummel TM, et al, editors. Pediatric surgery. 7th

ed. Philadelphia: Elsevier; 2012. p. 441-62.

2. Ehrlich PF, Shamberger RC. Wilms’ tumor. In: Coran AG,

Adzick NS, Krummel TM, et al, editors. Pediatric surgery. 7th

ed. Philadelphia: Elsevier; 2012. p. 423-40.

3. Meyers RL, Aronson DC, Zimmermann A.  Malignant liver

tumors. In : Coran AG, Adzick NS, Krummel TM, et al, editors.

Pediatric surgery. 7th ed. Philadelphia : Elsevier; 2012. p.

463-90.

4. Bigbee W, Herberman E, Grubb R, et al. Tumor markers and

immunodiagnosis.  In : Bast RCJr, Kufe DW, Pollock RE, et al,

eds. Cancer medicine. 6th ed. Hamilton, Ontario, Canada:

BC Decker; 2003.

5. National Cancer Institute. Tumor markers.  https://

www.cancer.gov/about-cancer/diagnosis-staging/

diagnosis/tumor-markers-fact-sheet. Reviewed : November

4,2015.

6. Tapia FJ, Polak JM, Barbosa AJA. Neuron-specific enolase is

produced by neuroendocrine tumours. Lancet 1981; 1:808-

11.

7. Carney DN, Marangos PJ, Ihde DC, et al. Serum neuron-

specific enolase: a marker for disease extent and response

to therapy of small-cell lung cancer, Lancet 1982; 1: 583-5.

8. Zeltzer PM, Marangos PJ, Parma AM. Raised neuron-specific

enolase in serum of children with metastatic neuroblastoma.

Lancet 1983;2:361-3.

9. Zeltzer PM, Marangos PJ, Evans AE. Serum neuron-specific

enolase in children with neuroblastoma. Cancer 1986;57:

1230-2.

10. Odelstad L, Pahlman S, Lackgren G, et al. Neuron specific

enolase: a marker for differential diagnosis of neuroblastoma

      and Wilms’ tumor. J Pediatr Surg 1982;17:381-5.

11. Tsuchida Y, Honna T, Iwanaka T, et al. Serial determination

of serum neuron-specific enolase in patients with

       neuroblastoma and other pediatric tumors. J Pediatr Surg

1987;17:419-4.

12. Laug WE, Siegel SE, Shaw KNF, et al. Initial urinary

catecholamine metabolite concentrations and prognosis

in neuroblastoma. Pediatrics 1978;62:77-83.

13. Smith SJ, Diehl NN, Smith BD, et al. Urine catecholamine

levels as diagnostic markers for neuroblastoma in a defined

population: implications for ophthalmic practice. Eye (Lond)

2010;24:1792-6.



Pungsuk P, et al. Thai J Surg Jan. - Mar. 201814

14. Sokoll LJ, Rai AJ, Chan DW. Tumor markers. In: Burtis CA,

Ashwood ER, Bruns DE,eds. Tietz textbook of clinical  chemistry

and molecular diagnosis. Missouri: Elsevier; 2012: 627.

15. Allmen DV, Fallat ME. Ovarian tumors. In: Coran AG, Adzick

NS, Krummel TM, et al, editors. Pediatric surgery. 7th ed.

Philadelphia: Elsevier; 2012. p. 529-48.

16. Perkins GL, Slater ED, Sanders GK. Serum tumor markers. Am

Fam Physic 2003;68:1075-82.

17. Silber JH, Evans AE, Fridman M. Models to predict outcome

from childhood neuroblastoma: the role of serum ferritin

and tumor histology. Cancer Res 1991;51:1426-33.

∫∑§—¥¬àÕ  “√ àÕ¡–‡√Áß·≈–°âÕπ‡π◊ÈÕßÕ°„π™àÕß∑âÕß¢Õß‡¥Á°

æ‘¡ ‘√‘ æ÷Ëß ÿ¢, æ.∫.*,  ÿ√‡πμ√ ≈ÕÕ«ß»å, æ.∫.*, Õ—®©√‘¬“ ∑Õß ‘π, æ.∫.*

*°≈ÿà¡ß“π»—≈¬»“ μ√å  ∂“∫—π ÿ¢¿“æ‡¥Á°·Ààß™“μ‘¡À“√“™‘π’ °√ÿß‡∑æœ

§«“¡‡ªìπ¡“: ¡’ “√ àÕ¡–‡√ÁßÀ≈“¬™π‘¥∑’Ë„™âμ√«®‡∫◊ÈÕßμâπ‡æ◊ËÕ«‘π‘®©—¬°âÕπ‡π◊ÈÕßÕ°„π™àÕß∑âÕß¢Õß‡¥Á° Õ¬à“ß‰√°Áμ“¡

‡π◊ÈÕßÕ°∫“ß™π‘¥‰¡à “¡“√∂„Àâ°“√«‘π‘®©—¬‰¥â‚¥¬°“√μ√«®®“° “√ àÕ¡–‡√Áß‡æ√“–«à“‰¡à¡’§«“¡ —¡æ—π∏å‡©æ“–√–À«à“ß “√

 àÕ¡–‡√Áß°—∫™π‘¥¢Õß‡π◊ÈÕßÕ°‡À≈à“π’È

«—μ∂ÿª√– ß§å: ‡æ◊ËÕ«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å√–À«à“ß “√ àÕ¡–‡√Áß°—∫°âÕπ‡π◊ÈÕßÕ°„π™àÕß∑âÕß¢Õß‡¥Á°

«— ¥ÿ·≈–«‘∏’°“√: ‡ªìπ°“√»÷°…“¬âÕπÀ≈—ß„πºŸâªÉ«¬‡¥Á°∑’ËªÉ«¬‡ªìπ‚√§°âÕπ‡π◊ÈÕßÕ°„π™àÕß∑âÕß∑’Ë√—°…“§√—Èß·√°„π ∂“∫—π

 ÿ¢¿“æ‡¥Á°·Ààß™“μ‘¡À“√“™‘π’ μ—Èß·μà‡¥◊Õπ¡‘∂ÿπ“¬π 2548 ∂÷ß ∏—π«“§¡ 2549 ¢âÕ¡Ÿ≈¢ÕßºŸâªÉ«¬∂Ÿ°√«∫√«¡®“°‡«™√–‡∫’¬π

·≈–‡≈◊Õ°‡©æ“–ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬‰¥â∂Ÿ°μâÕß  “√ àÕ¡–‡√Áß∑’Ë»÷°…“‰¥â·°à neuron specific enolase (NSE), vanillylmandelic

acid (VMA) „πªí  “«–∑’Ë‡°Á∫„π 24™—Ë«‚¡ß serum ferritin lactic dehydrogenase (LDH), alpha-fetoprotein (AFP) beta-

human chorionic gonadotrophin (beta-HCG) ·≈– cancer antigen 125 (CA125) ¢âÕ¡Ÿ≈¢Õß “√ àÕ¡–‡√Áß·≈–°âÕπ‡π◊ÈÕ

ßÕ°„π™àÕß∑âÕß·μà≈–™π‘¥∂Ÿ°π”¡“»÷°…“‡æ◊ËÕ· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡ —¡æ—π∏å√–À«à“ß°—π‚¥¬°“√«‘‡§√“–Àå∑“ß ∂‘μ‘¥â«¬‚ª√·°√¡

SPSS °”Àπ¥„Àâ p-value πâÕ¬°«à“ 0.05 ¡’π—¬ ”§—≠∑“ß ∂‘μ‘

º≈: ºŸâªÉ«¬ 36 √“¬∑’Ë¡’°âÕπ‡π◊ÈÕßÕ°„π™àÕß∑âÕß∂Ÿ°π”¡“»÷°…“„π§√—Èßπ’È °âÕπ‡π◊ÈÕßÕ°∑’Ë‰¥â√—∫°“√«‘π‘®©—¬¢—Èπ ÿ¥∑â“¬¬◊π¬—π

®“°√“¬ß“πº≈°“√μ√«®∑“ßæ¬“∏‘«‘∑¬“ ª√–°Õ∫¥â«¬ neuroblastoma 12 √“¬ (√âÕ¬≈–33.3), hepatoblastoma 6 √“¬ (√âÕ¬≈–16.7),

hematologic tumors 5 √“¬ (√âÕ¬≈–13.9) °âÕπ‡π◊ÈÕßÕ°„π™àÕß∑âÕß∑’Ë‡À≈◊ÕÕ’° 9 √“¬ ‰¥â·°à Wilmsû tumor (3 √“¬), ovarian

dysgerminoma (2 √“¬) ·≈–‡π◊ÈÕßÕ°Õ◊ËπÊ (4 √“¬) √–¥—∫ NSE ∑’Ë Ÿß°«à“ 130ng/ml ·≈– VMA „πªí  “«– 24 ™—Ë«‚¡ß Ÿß°«à“

2 mg/day  “¡“√∂„™â„π°“√«‘π‘®©—¬ neuroblastoma Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p = 0.033 ·≈– p = 0.034) √–¥—∫¢Õß NSE

Õ“® Ÿß¢÷Èπ„π ovarian dysgerminoma, Wilmsû tumor, lymphoma ·≈– leukemia ·μà‰¡à¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p > 0.05) °“√

 Ÿß¢÷Èπ¢Õß√–¥—∫ NSE, VMA ·≈– serum ferritin · ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡ —¡æ—π∏å°—∫§«“¡√ÿπ·√ß¢Õß neuroblastoma ∑—Èß

√–¬–∑’Ë·æ√à°√–®“¬ ·≈–∫Õ°∂÷ß°“√æ¬“°√≥å‚√§∑’Ë‰¡à¥’ ·μà‰¡à¡’π—¬ ”§—≠∑“ß ∂‘μ‘ °“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ LDH Õ“®®–æ∫

„πºŸâªÉ«¬°âÕπ‡π◊ÈÕßÕ°¢Õß™àÕß∑âÕßÀ≈“¬™π‘¥ ·μà®–¡’§«“¡ —¡æ—π∏åÕ¬à“ß¡’π—¬ ”§—≠°—∫ ovarian dysgerminoma ·≈–

neuroblastoma ™π‘¥∑’Ëæ∫ N-myc amplification °“√ Ÿß¢÷Èπ¢Õß§à“ beta-HCG ·≈– CA125 æ∫„π ovarian dysgerminoma

√–¥—∫ AFP ∑’Ë Ÿß§à“¢÷ÈπÕ¬à“ß¡“° ‚¥¬¡’§à“‡©≈’Ë¬ 653,538 ng/ml „π°“√»÷°…“§√—Èßπ’È‡ªìπ°“√∫àß™’È¬◊π¬—π°“√«‘π‘®©—¬‚√§

hepatoblastoma Õ¬à“ß‡¥àπ™—¥ (p = 0.01)

 √ÿª: §à“ NSE ∑’Ë Ÿß°«à“ 130 ng/ml ·≈– VMA „πªí  “«– 24 ™—Ë«‚¡ß Ÿß°«à“ 2 mg/day ¡’§«“¡ —¡æ—π∏å„π°“√«‘π‘®©—¬

neuroblastoma Õ¬à“ß¡’π—¬ ”§—≠ §à“ LDH ∑’Ë Ÿß¡“° · ¥ß∂÷ß§«“¡ —¡æ—π∏å°—∫ neuroblastoma ™π‘¥∑’Ë¡’ N-myc amplification

·≈– ovarian dysgerminoma °“√ Ÿß¢÷ÈπÕ¬à“ß¡“°¢Õß√–¥—∫ AFP ‡ªìπ‡§√◊ËÕß∫àß™’È∂÷ß°“√«‘π‘®©—¬ hepatoblastoma „πºŸâªÉ«¬

∑’Ë¡“¥â«¬°âÕπ‡π◊ÈÕßÕ°„π™àÕß∑âÕß‡¥Á°



The THAI Journal of SURGERY 2018;39:15-20.
Official Publication of the Royal College of Surgeons of Thailand Original Article

15

Correspondence address: Dr. Nguyen Hoang Quan, Institute of Orthopedies and Traumatology, Viet Duc Hospital, 40 Trang Thi, Ha

Noi, Vietnam; Telephone: +84 9 7819 4434; Email: hoangquan9987@gmail.com

Evaluation of Knee Arthroscopy with Concomitant
Reconstruction of Anterior and Posterior Cruciate
Ligament
Nguyen Manh Khanh*

Nguyen Hoang Quan*

*Institute of Orthopedies and Traumatology, Viet Duc Hospital, 40 Trang Thi, Ha Noi, Vietnam

Abstract Objective: The Aim of the study is to evaluate the outcome of knee arthroscopy with concomitant reconstruction of anterior

cruciate ligament (ACL) and posterior cruciate ligament (PCL).

Materials and Methodology: From November 2013 to December 2016, the Institute of Trauma and Orthopedics, Viet Duc

University Hospital has conducted a study in 33 patients who had a knee injury.

Results: Ages ranged from 20 to 45 (mean 34.9). There was no difference between injuries of the left knee and right knee.

Chief complaints included swelling, pain and limited movement. The sensitivity of MRI in diagnosis was 100%, 91.9%, and 78%

for the ACL, PCL, and meniscus, respectively. Nineteen of 33 patients had other types of injury. Two materials preferred in surgery

were autologous graft (Hamstrings) (72.2%) and homologous graft, postsurgical mean Lyscholm score: 88.1 ± 10.1, 12.5% of

patients has g18 of 32 patients returned for follow-up on time and had very good outcome without any complications such as loose

knee, joint stiffness, significant pain or atrophy of the quadriceps femoris muscle, good outcome, 6.2% of patients has bad

outcome and required reoperation.

Conclusions and Recommendations: Concomitant injury of ACL and PCL is a serious injury and significantly affects patients’

quality of life. Successful surgery can markedly improve patients’ function and quality of life, and enable them to resume daily

activities.

Keywords: Concomitant injury of ACL and PCL, knee trauma arthroscopy for knee

INTRODUCTION

Knee injuries are common in daily activities but
do not usually receive attention from patients because
of the mild symptoms. Concomitant injury of the
anterior cruciate ligament and (ACL) the posterior
cruciate ligament (PCL) is rare but its complication is
severe if not promptly diagnosed and treated1,2.

The injury mechanisms include direct and indirect
trauma, but mostly are due to an indirect twisting force

causing the concomitant injury to both ligaments2.
Ligament injuries are often transient and missed,
however, if patients do not pay attention and it causes
the instability of the knee joint if not treated3.

Following many patients up who have been
operated in Viet Duc University Hospital (VDUH), we
have noticed many patients with severe sequelae, which
seriously impacted the quality of life. Therefore, we
conducted a study to research this problem.
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MATERIALS AND METHOD

It is a combination of retrospective and prospective
observational study of 33 patients diagnosed with knee
injuries.

Retrospective study

Patients diagnosed with close knee trauma with
ACL and PCL were treated in the Institue of
Traumatology and Orthopedies (ITO) by recon-
struction arthroscopy from November 2013 to
November 2014.

Prospective study

Patients were operated on in ITO from December
2014 to December 2016.

Inclusion criteria

Patients admitted to the Institute of Trauma and
Orthopedics (ITO), VDUH for treatment of rupture
of both ACL and PCL caused by trauma, both female
and male included, and aged between 16 and 60 years
old.

Exclusion criteria

Patients with other concomitant injuries such as
head trauma, chest trauma, abdominal trauma or the
medical record is not completed.

Lysholm Knee Scoring Scale is used to evaluate
outcomes of knee ligament surgery in patients. First
version of this was published in 1982.  The present
scale includes 8 items: Limp, support, locking,
instability, pain, swelling, stair climbing, squating.
Maximum score is the sum of each response to the 8
items, of a possible score of 100. Computer scoring is
not necessary4.

RESULTS

Outcome

• Demographic of patients
Mean age 34.9. Max 57, min 20. Male 57.6%,

female 42.4%, no statistical difference.
Among 33 patients, 15 (45.5%) had injury in the

left kneeand 18 (54.5%) had injury in the right knee.
No statistical difference.

Among 33 patients, 19 (57.5%) had associated
injuries, including 5 (15.2%) with injury of both
menisci, 2 (6.1%) patients with lateral ligament injury,
and 1 patient with lateral ligament and meniscus.

After surgery, no patients had infection of the
knee or site of material harvesting. Two out of 33
patients had knee effusion. To treat this, knee aspiration
and buccellation were done.

Table 1  Age distribution (n=33)

Age
20-45 >46 Total %

Gender

Male 16 3 19 57.6
Female 10 4 14 42.4
Total 26 7 33
% 78.8 21.2 100

Table 2  Site of lesions (n=33)

Site of injury Number %

Left knee 15 45.5
Right knee 18 54.5

Table 3  Construction material (n=33)

Material Number %

Lateral fibularis longusand 16 48.5
Autologous hamstring

Hamstring 4 12.1
Hamstring (bilateral) 2 6.1

Homologous Achilles 7 21.2
Lateral fibularis longus 1 3.0
Achillesand patella 1 3.0

Autologous hamstring and homologous 2 6.1
lateral fibularis longus

Total 33 100

Table 4  Associated injuries (n=33)

Injury Number %

Lateral meniscus 5 15.2
Medial meniscus 8 24.2

Lateral ligament 2 6.1
Both menisci 5 15.2
Lateral ligament + meniscus 1 3.0



Vol. 39 No. 1 Evaluation of Knee Arthroscopy with Concomitant Reconstruction of Anterior and Posterior Cruciate Ligament 17

The minimal postsurgical follow-up duration was
3 months, the longest duration was 28 months.

Among 33 patients, 32 patients were followed up
and examined after surgery, these patients were assessed
by the 1993 IKDC Subjective Knee Evaluation Form
and Lyscholm Knee Score.

• Patients returning for follow-up
32/33 patients were followed up after surgery, there
were:

- 20 patients returned on time for follow-up.
- 12 patients returned late for follow-up

(37.5%).
• Postsurgical Lyscholm knee score
Postsurgical mean Lyscholm score: 88.1 ± 10.1;

min 31 (1 patient); max: 95 (4 patients). Lyscholm
score improved significantly after surgery compared to
before surgery.

• Knee function evaluation by Lyscholm score
- 4 (12.5%) patients had very good outcome.
- 2 (6.2%) patients had bad outcome and

required reoperation.

Factors affecting treatment outcome (by Lyscholm score)
Age
Among the patients, 61.1% with very good/good

outcome were > 31 of age; 64.3% with very good/good
outcome were ≤ 30 age. No statistical difference, p >
0.05.

Relationship between gender and outcomes

Among the patients, 66.7% with very good/good
outcome were male, 57.1% with very good/good
outcome were female. No statistical difference, p >
0.05.

Reconstruction material

- 14 (66.67%) patients with autologous material
had very good/good outcome.

- 55.6% of patients with homologous material
had very good/good outcome.
Follow-up visit

- 18 of 32 patients that returned for follow-up
were on time, and 17 of them had very good/good
outcome.

Table 5  Complication (n=32)

Complications Yes No

Knee 0 32
Infection

Site of material harvesting 0 32

Knee effusion 2 30

Numbness at site of material harvesting 0 32

Table 6  Lyscholm knee score (n=32)

Mean ± SD Min-Max

After surgery 88.1 ± 10.1 31-95
Before surgery 32.6 ± 17.34 18-78

p < 0.001

Table 7  Knee function evaluation (n=32)

Lyscholm Very good Good Average Bad Total
score (95-100d) (84-94d) (65-83d) (<65d)

Number 4 16 10 2 32
% 12.5 50 31.3 6.2 100

Table 8  Age and treatment outcome (n=32)

Age Very good and Average and bad Total
good

> 31 11 7 18
≤ 30 9 5 14

Total 20 12 32

Table 9  Gender and treatment outcome (n=32)

Age Very good and Average and bad Total
good

Male 12 6 18
Female 8 6 14

Total 20 12 32

Table 10  Reconstruction material (n=32)

Ligament Very good and Average and bad Total
good

Autologous 14 7 21
Homologous 5 4 9
Both 1 1 2

Total 20 12 32
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- 14 of 32 patients that returned for follow-up
were late, only 1 had very good result and 11 (78.6%)
patients had average and poor outcome.

Associated injury

- 85.7% of patients without associated injuries
had very good/good outcome.

- 44.4% of patients with associated injuries had
very good/good outcome.

DISCUSSION

Most people have had a minor knee problem at
one time or another. Most of the time our body
movements do not cause problems, but it is not
surprising that symptoms develop from everyday wear
and tear, overuse, or injury. Knee problems and injuries
most often occur during sports or recreational activities,
work-related tasks, or home projects.

Most dislocated knees involved tears in the two
cruciate ligaments and were often accompanied by
other collateral ligament complexes. Surgical repair
or reconstruction seems to achieve results superior to
conservative treatment. Various methods of
reconstructing anterior cruciate ligament (ACL) and
posterior cruciate ligament (PCL) after knee
dislocation have been described.

The age of the patients in our study ranged from
20 to 57 (Table 1), with a mean age of 34.9. Most
patients were in within the age of 20-30 (42.4%) or 31-
45 (36.4%) (together 78.8%); only 21.2% were above
45. Therefore, knee injuries often occurred in patients
at the working age who are physically active. The result
was the same as when Phùng Vän Tuân in 2010
conducted on patients with isolated PCL injury1.
Recently, 15 patients in a study conducted by Nguyên
Manh Khánh2 had a mean age of 36.1.

The injured knee was not associated with leg
dominance (Table 2).  Among 33 patients, the number

Table 11  Associated injury (n=32)

Associated Very good and Average and poor Total
injury good

Presence 8 10 18
Absence 12 2 14

Total 20 12 32

of patients with left knee and right knee injury did not
show any significant difference (15 and 18, respectively;
p > 0.05).

Eighteen patients had meniscal injury, 8 had
medial meniscus tear (44.4%), 5 had lateral meniscus
tear (27.8%), and 5 had both. Medial meniscus tear
appears more common than lateral meniscus tear,
probably because medical meniscus is less mobile, and
hence is more at risk for trauma. The similar result was
observed by Trân Trúng Dâng (2011) where 26.4%
and 11.8% of patients had medial and lateral meniscus
injury, and by Nguyên Manh Khánh (2015)2 with
46.7% of 15 patients.

In addition, the force that can cause trauma to
both ligaments is often relatively high, or twisting;
hence the high incidence of both meniscus injury.

Two patients had lateral ligament and one patient
had both lateral ligaments and two menisci; these are
severe associated injury in a complex knee injury,
leading to low recovery ability and even the need for
multiple surgeries. Among 35 patients, Fanelli4 found
19 with injury of associated posterolateral angle, 9 with
injury of medical collateral ligament (MCL), and 6
with injury of both ligaments. Phùng Vân Tuân1 found
4 of 11 patients having associated MCL injury.

In addition, four patients had a history of knee
dislocation and were treated with knee fixation or
vascular grafting. These patients are often severe and
likely to have more sequelae. Our patients followed a
preoperative exercise regimen to restore normal range
of movement of the knee joint to optimize the operation
outcome2.

Two materials preferred in surgery were
autologous graft (tendon of gracillis or semitendonosus
muscle, 23 (72.2%) patients) and homologous graft
(Achilles tendon, 10 (27.8%) patients) (Table 3). In
concomitant reconstruction of ACL and PCL, use of
hamstring tendon was not adequate, therefore we had
to use the ipsilateral lateral fibularis longus tendon or
contralateral hamstring tendon. In VDUH,
reconstruction with homologous tendon had been
performed since 2008 and the result was very positive
(88.2% with very good/good outcome). However,
despite advantages (shorter duration of surgery,
adequate graft for reconstruction, less postsurgical
pain), there is an increase in the risk for infection, graft
rejection, high cost, and unavailability of the material.
Fanelli4 only used homologous Achilles tendon for
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reconstruction of 6 ACL injuries and 26 PCL injuries,
and homologous patellar tendon for 6 ACL injuries.
Lysholm Knee Scoring Scale is a patient completed
questionnaire where each possible response to each of
the eight items has been assigned an arbitrary score on
an increasing scale. Apart from knee ligment injury,
the score can be used for meniscal tears, knee cartilage
lesions, osteochondritis dissecans, traumatic knee
dislocation, patellar instability, patellofemoral pain,
and knee osteoarthritis4. Postsurgical Lyscholm score
was 31-95 (mean 88.1) (Table 7) and 4 (12.5%), 16
(50%), 10 (31.3%), and 2 (6.2%) patients had a very
good, good, average, and bad outcome, respectively
(Table 8). Strobel MJ (2006)8, Fanelli GC (2002)4,
Zhao J (2006)5, and Dentil M (2015)6 found a mean
Lyscholm score of 71.8, 91.2, 91.8, and 93.8, respectively.

There are few domestic studies on ACL and PCL
injuries. The study of Nguyên Manh Khánh (2015)2 on
15 patients showed a remarkable improvement on
knee function, with a mean Lyscholm score of 89.4, 8
patients had very good outcome, 6 good outcome, 1
average outcome, and no bad outcome.  Phùng Vân
Tuân, [1] found the mean Lyscholm score were 82.4 in
7 patients with reconstruction of both ligaments (out
of 10 patients in total).

Age and sex were not associated with treatment
outcome, however, in our study, age range was 20-54
and the sample size was small, so it was possible that the
study did not have enough power to demonstrate a
difference. However, we do not favor PCL recon-
struction for patients over 60.

In our study, 8 out of 32 patients used homologous
tendons; among those, 4 patients had loose knee, 2
patients still had pain, and 1 patient required
reoperation due to degeneration of both ligaments
after 2 years. In 2014, this patient’s ACL was
reconstructed with autologous tendon and the outcome
was favorable. The degeneration could be attributed
to graft rejection or storage condition in the previous
hospitals. Twenty-four patients used autologous
tendons, and only one required reoperation due to
wrong tunnel position.

Eighteen of 32 patients returned for follow-up on
time and had very good outcome without any
complications such as loose knee, joint stiffness,
significant pain or atrophy of the quadriceps femoris
muscle. But among 14 patients that returned late for
follow-up, 11 had complications (7 loose knee). Among

retrospective patients, there was a patient that had only
one follow-up visit.

Therefore, rehabilitation assumes an important
role in recovery. Patients without regular and timely
follow-up visits are often associated with less positive
outcomes. Besides, during our survey with patients
who used homologous tendons, we found some patients
who did not want to come back for follow-up due to the
fear of reoperation.

Many factors might affect treatment outcome,
including duration of surgery, surgical methods, timing
of surgery, associated injuries, and timing of postsurgical
rehabilitation. However, since these are rare injuries,
our study did not have an adequate sample for profound
discussion on this issue.

In total, 44.4% of patients with associated injuries
and 85.7% of patients without associated injuries had
a very good or good outcome, this difference was
statistically significant (p < 0.05). Concomitant ACL
and PCL injury might be associated with meniscal tear,
medial and lateral collateral ligament injury, and knee
degeneration if surgery is late. In our study, patients
with associated injuries had a worse outcome, and it
also affected the efficiency of pre- and postsurgical
rehabilitation. Among 18 patients with associated
injuries, 10 had an average or bad outcome, and one
patient with bad outcome had four associated injuries.
Hence, associated injuries can affect the treatment
outcome in patients with concomitant ACL and PCL
reconstruction.

CONCLUSION

Concomitant injury of ACL and PCL is a serious
injury and significantly affects patients’ quality of life.
Successful surgery can markedly improve patients’
function and quality of life, and enable them to resume
daily activities.
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Abstract Objectives: An important element that affects the diagnosis and procedure ofcolonoscopy is the cleanliness of the bowel

preparation.

Methods: This study was to investigate the incidence of repeated endoscopy. The intestinal preparation is not clean, and

to assess knowledge and practice in patients receiving colonoscopy compares between the two groups. Randomized controlled trial

of 63 control subjects. Get regular care. The experimental group received 67 structured bowel preparation programs. The

instrument used to collect data was a questionnaire using standard deviation, chi-square, independent T-test, relative risk.

Results: The results showed that repeated endoscopy was not found in the two groups. However, in the experimental

group, colorectal intestinal disease was fair level 0.81 times that of the control group (p = 0.1540), which is approximately a 13%

difference. With regard to subjects’ understanding before and after giving knowledge, both groups had a similar percentage of

correct responses at 80%. Regarding the suitable diets for the first and second day, the correct response rate differed with 5%

correct in the pre-test and 1.9% correct in the post-test.  On the topic of drinking water following defecation, there was a statistically

significant difference where the results of the group that drank water (p < 0.05) was 13.5 times that of the group that did not (p

= 0.02).

Conclusions: Although the results were not statistically significant, the experimental group that received a structured bowel

preparation program had a tendency to have a very good level of cleanliness, higher than that of the control group. Patients should

also self-assess their intestinal cleanliness. It is recommended that this be studied further in these subgroups.

Keywords: Enhancement program, bowel preparation, colonoscopy
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INTRODUCTION

An important factor that affects the effectiveness
of colonoscopy and a clinician’s ability to diagnose
abnormality is the cleanliness of the patient’s bowel.
Inappropriate bowel preparation may hide or obscure
signs of disease and the presence of tumors.
Examination of the cecum may be difficult (or impos-
sible), which increases the risk of complications, such
as diverticular diseases, infection, and gas. Patients
who undergo a failed colonoscopy have to endure a
repeat procedure. Data from the Siriraj Hospital GI
Endoscopy Center from 2011 (B.E. 2554)1 revealed
that 28% of patients had to undergo repeat
colonoscopy, which resulted in increased risk of
complications (e.g., flatulence), and increased
operative time to perform the procedure, because
repeat patients have to receive a higher dose of
anesthesia. Moreover, increased expense was incurred
by both patients and the hospital.

Our review of the literature relative to bowel
preparation for colonoscopy revealed two approaches
to bowel preparation - split dose regimen and same day
regimen2,3,4. Both approaches have advantages and
disadvantages. Split-dose regimen requires patients to
take laxatives on both the day before and on the day of
the procedure. The same day regimen requires patients
to take a laxative in the morning for a colonoscopy that
is scheduled for the afternoon. Both approaches have
studies that support their efficacy. Moreover, two
different bowel preparation strategies allow for more
choice relative to patient convenience and preference.
Increased patient awareness regarding the importance
of bowel preparation will increase the rate of successful
colonoscopy, improve the detection of present tumor
or other abnormalities, and decrease the rate of repeat
colonoscopy.

This study therefore developed a structured bowel
preparation program by adapting the split dose regimen
to fit into the organizational culture. This program
consisted of providing advice, a bowel preparation
manual, telephone calls, and monitoring preparation
for the colonoscopy. The population was separated
into two groups: a group that received the structured
bowel preparation program, and a group that received
regular care.  The researchers hypothesized that the
group that underwent the program would result in
high levels of cleanliness or higher than that of the
statistics collected by the Siriraj Gastrointestinal

Endoscopy Center. Expected benefits of the research
are to help reduce repeated colonoscopies.

Research Objectives

The primary objective is to study the incidence of
repeated colonoscopies from unclean bowel
preparation by comparing the control group and
experimental group. The secondary objectives are to
assess the knowledge and practice of colonoscopy
patients between the aforementioned two groups, and
to find other causes of unclean bowel preparation.

Hypothesis

A structured bowel preparation program for
patients scheduled to undergo colonoscopy will help
to reduce the incidence of repeat colonoscopy.

MATERIALS AND METHODS

This study is experimental procedure/interven-
tion using a structured bowel preparation program,
which has minimal risk. The allocation of the study
population is through randomized controlled trial by
using a computer program to randomly sequence
relevant documents into sealed opaque envelopes.
After explaining the study to the patients, they selected
an opaque envelope in the order given by the computer
program to see if they were in the control or
experimental group.

Population and Samples

The population consisted of Siriraj Hospital GI
Endoscopy Center colonoscopy patients aged 18-75
years. The method of recruitment of the study
population was from patients who had appointments
at the center. Patients who met the research
participation qualifications were given information by
the researchers and gave their consent to participate.
The duration of data collection was from November
2015 (B.E. 2558) to March 2017 (B.E. 2560). The
inclusion criteria were: patients who came for their
first colonoscopy aged 18-75 years, are able to take care
of themselves, and can communicate and understand
Thai. The exclusion criteria were: patients with
gastrointestinal bleeding, emergency patients, patients
with chronic renal failure, patients who are unable to
take care of themselves, and patients who did not want
to participate.
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Data Collection
The research process was as follows: Recruitment

of the study population was undertaken through a
randomized controlled trial from a computer
program’s random sequencing in sealed opaque
envelopes.  After explaining the study details to patients,
they selected an envelope to determine which of the
two groups they would be part of, namely, 1) the
control group which received advice and guidance
documents from nurses on bowel preparation using
the regular approach, a guidance for colonoscopy
patients, and undertook a pre-test and post-test after
receiving information, as well as evaluation; and 2) the
experimental group, which received advice and
guidance documents from nurses using the new
approach, with advice from nurses on how to prepare
bowels using flip charts,  and undertook a pre-test and
post-test after receiving information, as well as received
further information on their areas of inquiry,
evaluation, and telephone calls to remind patients to
prepare two days before their colonoscopy and give
them more information on the study.

If patients consented to participating in the study,
the researcher asked them to sign their consent and
select a sealed brown envelope to be put into their
group. The study participant would then be given
advice and guidance documents from nurses specific
to their group, be evaluated by the practitioner who
performed the colonoscopy on the cleanliness, and be
determined on whether a repeat colonoscopy is
necessary and for what reason.

Assessment of Research Tools

The research tools were questionnaires and
evaluation forms with content inspection by three
experts.

This study received approval from the Siriraj
Institutional Review Board of the Faculty of Medicine
Siriraj Hospital (Project Code: 501/2558(EC3)).

Data Analysis

Demographic data analysis used descriptive
statistics by frequency distribution and percentages of
correct answers to the pre-test and post-test.

Figure 1  Flow diagram of study protocol
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Table 1 Demographic and clinical characteristics of study
population

Group

Characteristics Experimental Control
(n=67) (n=63)
n (%) n (%)

Gender
Male 25 (37.3) 21 (33.3)
Female 42 (62.7) 42 (66.7)
Age (years), mean±SD 56.1 ± 9.9 53.6 ± 10.6

Education level
Primary education 9 (13.4) 13 (20.6)
Secondary education 7 (10.4) 6 (9.5)
Higher education 32 (47.8) 30 (47.6)
Other 19 (28.4) 14 (22.2)

Chronic disease
Hypertension/cardiovascular 25 (37.3) 14 (22.2)
Dyslipidaemia 16 (23.9) 12 (19.0)
Diabetesmellitus 9 (13.4) 4 (6.3)
Cancer 4 (6.0) 0 (0.0)
Gastrointestinal 5 (7.5) 7 (11.1)
Respiratory 0 (0.0) 1 (1.6)
Orthopaedics 3 (4.5) 2 (3.2)
Allergy 5 (7.5) 5 (7.9)
Other 4 (6.0) 2 (3.2)

The difference in the need for a repeated
colonoscopy following unclean bowel preparation was
assessed using the chi-squared test. The different scores
in the correct answers to the pre-test and post-test on
patient knowledge before and after receiving advice
and guidance was compared using independent t-test.
Testing factors, such as gender, age, education level,
chronic disease, correct answers on post-tests, and
bowel preparation prior to colonoscopy in the experi-
mental group to see whether it affected cleanliness was
done using  relative risk and 95% confident interval,
which is the risk of developing an incident (or disease)
from exposure to the factors.

RESULTS

There is no difference between the general
information of the experimental group and the control
group (Table 1).

Even though the characteristics of people who
received bowel cleanliness and repeat colonoscopy
assessments by Aronchick bowel preparation scale
(ABPS)8 in the experimental group and control group
did not differ, it was found that in the experimental
group, the number of  fair and poor intestinal
cleanliness levels was 0.81 times that of the control
group, which is approximately an  absolute 13%
difference. There was an inclination to do another
bowel preparation, but the practitioner in charge tried
to cleanse the intestinal tract to perform a diagnosis, so

it took a long time, but did not affect the work plan.
It was found that for question 5 on food that can

be eaten on the first and second day (soft foods, such
as porridge (no vegetables), bread, fish, eggs, soy milk)
was answered correctly by only 1.3% in the experimental

Table 2  Intestinal cleanliness level and colonoscopy status (repeat vs. no repeat) in 130 colonoscopy patients

Group

Experimental Control Total RR
(n=67) (n=63) n (%) p-value (95% CI)
n (%) n (%)

Intestinal cleanliness level
Excellent 6 (9.0) 4 (6.3) 10 (7.7)
Good 25 (37.3) 17 (27.0) 42 (32.3)
Fair 32 (47.8) 36 (57.1) 68 (52.3)
Poor 4 (6.0) 6 (9.5) 10 (7.7)
Inadequate 0 (0.0) 0 (0.0) 0 (0.0) 0.1540 0.81 (0.61-1.07)

Colonoscopy
No repeat colonoscopy 67 (100.0) 63 (100.0) 129 (100.0)
Repeat colonoscopy 0 (0.0) 0 (0.0) 0 (0.0)

A p-value < 0.05 indicates statistical significance

Abbreviations: ABPS, Aronchick Bowel Preparation Scale; RR, risk ratio; CI confidence interval
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Table 3  Percentage of correct answers on the post-test

Group

Experimental Control Total
(n = 67) (n = 63) n (%)
n (%) n (%)

Clean bowel preparation will make colonoscopy easier and 67 (100) 63 (100) 130 (100)
make diagnosis and treatment easier

For bowel preparation, no laxatives have to be taken - 64 (95.5) 54 (85.7) 118 (90.8)
only food that is easily digestible without fiber should be eaten

For bowel preparation before colonoscopy on days 1, 2 and 3, 63 (94.0) 58 (92.1) 121 (93.1)
no vegetables and fruits should be eaten

For bowel preparation before colonoscopy, no meat should be eaten 66 (98.5) 59 (93.7) 125 (96.2)
except for fish and crab

Food that can be eaten on day 1 and 2 of bowel preparation should be soft, 1 (1.5) 2 (3.2) 3 (2.3)
easily digestible food, such as porridge (no vegetables), bread,
fish , eggs, and soy milk

Food that can be eaten on day 3 of bowel preparation should be fluid, 65 (97.0) 61 (96.8) 126 (96.9)
such as soup, boiled rice water, Ovaltine, milk,
and sweet drinks without coloring

For bowel preparation for colonoscopy, patients do not need to take laxatives 67 (100) 63 (100) 130 (100)
After taking laxatives, milk and other food should not be eaten 60 (89.6) 58 (92.1) 118 (90.8)
Clean bowel preparation can help reduce risk of complications 65 (97.0) 59 (93.7) 124 (95.4)
No fluids and food of any kind should be taken after midnight before 67 (100) 63 (100) 130 (100)

undergoing the colonoscopy

Table 4  Average knowledge score before and after receiving advice

Group

Score Experimental Control p pδ

 (n = 67)  (n=63)
Mean ± SD Median Mean ± SD Median

(min-max) (min-max)

Average score before advice 7.8 ± 1.1 8.0 (5-9) 7.7 ± 1.2 8.0 (4-10) 0.600 0.557
Average score after advice 8.7 ± 0.7*† 9.0 (6-10) 8.6 ± 0.8*† 9.0 (6-10) 0.225 0.229
Abbreviation: SD, standard deviation

A p-value < 0.05 indicates statistical significance

p-value by independent t-test; pδ by Mann-Whitney U test; *p-value < 0.001 paired t-test , †p-value < 0.001 Wilcoxon signed ranks test;

group and 2.5% in the control group (Table 3).
Additionally, for question 2 on bowel preparation not
needing laxatives but needing food that is easily
digestible without fibers, the experimental group
answered correctly more than the control group by
93.8% to 87.5% respectively. For other questions, the
percentage of correct answers was over 80% similar
(Table 3).

The average score of knowledge before and after
receiving advice between the experimental and control
group did not differ (Table 4).

For bowel preparation of patients in the
experimental group, the actions that were followed by
less than 90% are those relating to the preparation 1
day before the colonoscopy, namely only taking in
fluids, which was at 80.3% (Table 5).
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Table 5   Bowel preparation for colonoscopy in the experimental group

Able to
Preparation parameter Reason not able to

n (%)

2 days before - no fruits 66 (100)
2 days before - only soft, easily digestible food 64 (97.0)
1 day before - only fluid 53 (80.3) Accidentally ate 1 piece

of bread (n=1)
Taking laxatives 58 (87.9)

Vomiting (n=1)
Taking all laxatives 60 (90.9)

Drank water after defecating 54 (81.8) Nauseous (n=2)
Forgot (n=1)
Queasy (n=1)

Able to refrain from all food and fluid 65 (98.5)

Score of actions undertaken before endoscopy, median (min-max) 7.0 (4-7)

Table 6  Analysis for factors that significantly affect bowel cleanliness prior to colonoscopy

Factors Poor bowel cleanliness

n (%) RR (95% CI) p-value

Gender
Male (n=46) 2 (4.3) 1.000 0.308
Female (n=84) 8 (9.5) 2.1905 (0.48-9.89)

Age range
24-50 years (n=38) 2 (5.3) 1.000 0.512
51-75 years (n=92) 8 (8.7) 1.65 (0.37-7.42)

Education level
Higher than bachelor’s degree (n=62) 3 (4.8) 1.000 0.258
Lower than bachelor’s degree (n=68) 7 (10.3) 2.13 (0.58-7.87)

Gastrointestinal tract disease
Yes (n=12) 2 (16.7) 1.000 0.218
No (n=118) 8 (6.8) 2.46 (0.59-10.20)

Diabetes
Yes (n=13) 2 (15.4) 1.000 0.270
No (n=117) 8 (6.8) 2.25 (0.53-9.49)

Hypertension/cardiovascular disease
Yes (n=39) 4 (10.3) 1.000 0.474
No (n=91) 6 (6.8) 1.56 (0.46-5.2)

Programs for experimental and control group
    Experimental group (n=67) 4 (6.0) 1.000 0.4522

Control group (n=63) 6 (9.5) 1.60 (0.47-5.39)

Eating only fluids 1 day before colonoscopy
Unable to do (n=13) 2 (15.4) 1.000 0.1394
Able to do  (n=53) 2 (3.8) 4.08 (0.63-26.29)

Drinking water every time after defecting
    Done (n=53) 1 (1.9) 1.000 0.020

Not done (n=13) 3 (25.0) 13.5 (1.53-118.8)

Time between intervention and colonoscopy
≤ 30 days 2 (5.0) 1.000 0.447
> 30 days 8 (9.0) 1.80 (0.40-8.09)

A p-value < 0.05 indicates statistical significance
Abbreviations: RR, risk ratio; CI, confidence interval
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The reason they were unable to follow the prescribed
action was because they accidentally ate 1 piece of
bread, drank water every time after defecation (81.8%),
felt nauseous (2 persons), forgot (1 person), and
vomited (1 person). With regard to taking laxatives, it
was 87.9%.

There are factors that can affect the cleanliness of
the bowel, namely gender, age, education level, chronic
diseases such as digestive tract diseases, diabetes,
hypertension, cardiovascular disease, and different
programs for the control and experimental group
(Table 6).

In the time from intervention to colonoscopy, it
was found that none of the factors affected bowel
cleanliness except for on drinking water after
defecating. Those who were unable to do so were 13.5
times more likely to have unclean bowels compared to
those who are able to (p = 0.020).

DISCUSSION

From the results of the study on a structured
bowel preparation program for patients who received
bowel cleanliness assessments in the experimental
group and control group, it was found that there was
no difference in the cleanliness and need for repeat
colonoscopies in both groups. In the experimental
group, 46.3% had cleanliness levels of good or very
good, while in the control group it was 33.3% (p =
0.132). There was also no difference in the average
score for knowledge before and after receiving advice
between the experimental group and control group.
In addition, the researcher used the general
information collected to analyze the relative risk (RR)
for developing incidents (or disease) from exposure to
factors in the general information. It was found that
women have a higher risk of less clean bowels than
men. Patients aged 51-75 years were also more likely to
have less clean bowels than patients in the 24-50 years
range. For education level, it was found that those who
had an education level at less than a bachelor’s degree
had less clean bowels than those with higher than a
bachelor’s degree. It was also found that in the
experimental and control group, chronic diseases
affected bowel cleanliness. In order from high to low
level of effects are digestive tract disease, diabetes,
hypertension and cardiovascular disease.

When considered jointly with the results of the

previous study, it can be seen that existing literatures
on bowel preparation for colonoscopies have two
approaches to bowel preparation, namely split dose
regimen and same day regimen. Each regimen has
their advantages and disadvantages. In the case of split
dose regimen, patients have to take laxative the day
before and morning of the colonoscopy. For the same
day regimen, patients take laxative the morning before
an afternoon colonoscopy. Both regimens have
supporting studies saying that they are better than the
other. This study cannot be used as data for the same
day regimen, but may help increase the effectiveness of
the split dose regimen. Nevertheless, more research is
needed5,6,7.

Although there was no difference in the results,
the experimental group which received a structured
bowel preparation program had a higher rate of good
to very good bowel cleanliness assessments as compared
to the control group that did not have such a program.
The researcher believes that there are two key factors
that affect bowel cleanliness. The first is related to the
patient, namely their age, gender, education level, and
chronic diseases. The second is the format of the
program. Upon reviewing the research of Wei-Fan
Hus9, it was found that VDO and pictures illustrating
the cleanliness of bowels made the cleanliness of bowel
preparation in the very good level (21.8%-35.9%) and
bad level (18.2%-15.9%).

The researcher agrees with the notion to adapt
the aforementioned program and to have patients do
self-assessments on whether they are ready for
colonoscopy. From the study, it was also found that the
control group did not see the importance of bowel
preparation, and did not appreciate that a clean bowel
is important in allowing doctors to perform diagnoses.
This is a problem that requires further information
and study.

CONCLUSION

Although there was no significant difference in
the results, the experimental group that received a
structured bowel preparation program was more likely
to have very good or good levels of bowel cleanliness,
higher than that of the control group that did not
receive the structured bowel preparation program.
These results can therefore be used to enhance the
quality of bowel preparation. This study found that, for
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bowel preparation before colonoscopy, each patient
had different individual characteristics, making them
more responsive to particular laxatives and bowel
treatments. However, it remains that raising awareness
in patients of the importance of bowel preparation for
successful colonoscopies, increases the chances of
finding tumors. On reducing the need for repeat
colonoscopies resulting from unclean bowels,
information is still insufficient from questioning
patients on their defecation, such as a history of chronic
constipation, and elderly patients having more difficulty
digesting food with fiber than younger patients.

The limitation of this research is the low number
of participants resulting from 30 patients not attending
the scheduled colonoscopy after receiving advice in
the experimental and control group.

Following analysis, the research team has the
recommendations for a further study. The number of
the control group and increasing follow up on patients
about drinking water after taking laxatives. Some did
not drink water due to experiencing abdominal
discomfort, or drank water but only a small amount.
Increasing follow up will help lead to cleaner bowel
preparation for the next study.
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Abstract Background: Endoscopic ultrasound with fine needle aspiration (EUS-FNA) is a useful procedure for the evaluation and

tissue acquisition of lesions located in organs close to the upper gastrointestinal tract, such as the pancreas, periceliac lymph

nodes, aortocaval lymph nodes, left lobe of liver, bile duct, retroperitoneal masses or lesions located in the wall of upper

gastrointestinal tract itself, and also masses located in mediastinum. EUS-FNA can provide tissue samples for cytological or

pathological analysis that is helpful for the diagnosis, tumor staging, and management of many surgical conditions. The authors

conducted the present study to evaluate the accuracy of EUS-FNA performed at Rajavithi Hospital.

Objective: To evaluate the results of diagnostic accuracy, sensitivity, specificity, positive predictive value and negative

predictive value of EUS-FNA performed at a tertiary gastrointestinal endoscopic center of the Department of Surgery, Rajavithi

Hospital.

Material and method: The authors retrospectively reviewed the EUS-FNA database obtained between October 2014 and

September 2016. Data obtained, including demographics, organ of examination, results of cytological and/or pathological

reports, size of the needles and follow-up data, were analyzed and reported.

Results: EUS-FNA was performed in 172 patients (90 males, 82 females), with a mean age of 54.8 years (range 17-89 years).

The overall diagnostic accuracy was 91.9%, with a sensitivity of 88.1%, specificity of 100%, positive predictive value (PPV) of 100%

and negative predictive value (NPV) of 81.8%. Patients were divided into four groups according to anatomical location, i.e.,

pancreas, stomach, lymph nodes and other locations. The majority of the EUS-FNA was performed on the pancreas, which

included 124 patients. There were 15 patients with stomach lesions, 19 with lymphadenopathy and 14 with other lesions. The

sensitivity of EUS-FNA for each group varied from 84.6% to 93.7%. The specificity was 100% for every group due to no false

positive result, and the accuracy ranged from 86.7 to 94.7%. No serious complications occurred in all patients.

Conclusion: EUS-FNA performed at the Gastrointestinal Endoscopic Center, Department of Surgery, Rajavithi Hospital,

is a safe and accurate diagnostic procedure which is very useful for management planning.

Keywords: Endoscopic ultrasound, fine needle aspiration, efficacy, EUS-FNA
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BACKGROUND

Endoscopic ultrasound guided-fine needle
aspiration (EUS-FNA) is recently a very useful
procedure for evaluation and tissue acquisition of the
lesions located in the wall of upper gastrointestinal
tract itself such as subepithelial mass or thickening
wall of esophagus or stomach following a negative
biopsy in esophago-gastroscopy, and many organs
located close to upper gastrointestinal tract such as
pancreas, periceliac lymph nodes, aortocaval lymph
nodes, left lobe of liver, bile duct,ampulla,
retroperitoneal mass, and mass in mediastinum. EUS-
FNA can provide tissue samples for cytological and/or
pathological analysis which is very helpful for making
diagnosis, tumor staging and leads to proper
management.  As EUS-FNA is a diagnostic tool that
requires good sensitivity, specificity and accuracy and
there are many factors involved in the effectiveness of
the procedure, the authors conduct this study to
evaluate the result of EUS-FNA performing at the
gastrointestinal endoscopic center, Department of
Surgery, Rajavithi Hospital.

OBJECTIVE

To evaluate the effectiveness of EUS-FNA in
diagnostic accuracy, sensitivity, specificity, positive
predictive value (PPV), negative predictive value (NPV)
and safety performing at a single-tertiary gastrointestinal
endoscopic center of the Department of Surgery,
Rajavithi Hospital.

MATERIAL AND METHODS

Retrospective data collection was carried out from
all patients who were sent to gastrointestinal endoscopic
center of the Department of Surgery, Rajavithi Hospital
to perform EUS-FNA from October 2014 to September
2016.  Patient characteristics, indications for EUS-
FNA, anatomical locations, size of needle, cytological
and/or pathological results of FNA, surgical pathology
if available and clinical follow-up were recorded and
analyzed.

RESULTS

One hundred and eighty-five consecutive patients
were sent to perform EUS-FNA on various indications.

Thirteen patients were excluded from the study due to
loss to follow-up (2 patients), loss of data (5 patients),
EUS for intervention without tissue acquisition (5
patients) and error of tissue processing (1patient).
One hundred and seventy-two patients (90 males and
82 females) were included in this study, mean age was
54.8 years (range 17-89 years). EUS-FNA was performed
mainly on pancreas for 124 patients, 15 patients on
stomach, 19 patients on intra-abdominal lymph nodes,
and on other 6 organs which had small numbers of
patients, i.e., 5 patients from liver, 2 from ampulla, 1
from mediastinal mass, 2 from bile duct,1 from
esophagus and 3 from retroperitoneal mass. The
patients were classified into four groups due to
anatomical locations of FNA such as pancreas, gastric,
intra-abdominal lymph nodes and others, including
all 6 organs which had small number of patients as
described in Table 1.

Indications of tissue acquisition from pancreas
are to confirm diagnosis of unresectable pancreatic
cancer planned for chemo-radiation, mass forming
chronic pancreatitis, solid or cystic pancreatic lesions
which had inconclusive diagnosis from other imaging
modalities and small number of cystic fluid analysis for
cytology from pancreatic pseudocyst. Major indications
of FNA from stomach were subepithelial mass for
diagnosis of gastric GIST and some of thickening
gastric wall suspicious of gastric lymphoma or
adenocarcinoma but had negative result from ordinary

Table 1  Characteristic of the patients

Character Number (%)

Age (mean, range) 54.8 (range 17-89)

Sex
Male 90 (52.3)
Female 82 (47.7)

Organs
Pancreas 124
Stomach 15
Intra-abdominal lymph node 19
Others 14

Liver 5
Ampulla 2
Mediastinal mass 1
Bile duct 2
Esophagus 1
Retroperitoneal mass 3
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gastroscopy with mucosal biopsy. Two most common
indications of FNA from intra-abdominal lymph nodes
were for staging of metastasis cancers and tissue
diagnosis of lymphomas. The other indications are
tissue diagnosis of retroperitoneal tumors, suspicious
of left lobe liver metastasis or tumor of biliary system
that had negative tissue biopsy or brush cytology from
performing of endoscopic retrograde cholangiography
(ERC).

The results were classified into true positive when
cytological and/or pathological report identified the
disease correctly; false positive when the positive result
incorrectly identified the disease after clinical follow-
up of the patient or when the result did not correspond
to the surgical pathological report; true negative when
the cytological report was not the same as provisional
diagnosis but same as the clinical follow-up result and
false negative when the negative result incorrectly
rejected the disease clinically and/or was in contrast to
the pathological  report.

Total correct classification rate (accuracy) ranged
from 87% to 95% (combining true positive and true
negatives) and false negative rates of each organ varied
from 6% to 15%.  The highest false negative rate was
for the stomach (15%) which could be due to relatively
small number of this group and no false positive of

every group (Tables 2 and 3).
As there was no false positive, the specificity and

positive predictive value (PPV) of FNA from every
organ were 100%. Overall sensitivity, accuracy and
negative predictive value (NPV) were 88.1%, 91.9%
and 79.4%, respectively.  The results of each anatomical
location were also in good range, e.g., pancreas had
sensitivity 87%, accuracy 92%, NPV 82%, stomach had
sensitivity of 85%, accuracy 87% but had lowest NPV of
only 50%.  Intra-abdominal lymph nodes and the
other organs also had excellent sensitivity (94%, 90%),
high accuracy (95%, 93%) and good NPV (75%, 80%)
(Table 3).

Considering each anatomical location (except
the other group), there were variety of indications and
characteristics of conditions and/or mass that probably
influence the efficacy of EUS-FNA, so we made
subgroup analysis of sensitivity, specificity, accuracy,
PPV and NPV of each anatomical location, i.e., pancreas,
stomach and intra-abdominal lymph nodes.

Among 124 cases of the pancreas group, 10 EUS-
FNA was performed in pancreatic pseudocyst for
routinely fluid analysis of amylase, culture for
bacteriologic study, and cytology which all negative for
malignancy cell corresponded to primary diagnosis, so
subgroup analysis was only done on the unresectable

Table 2  Results of EUS-FNA for cytological and /or pathological examination of each organ

Organs Results (Number)

True positive True negative False positive False negative

Pancreas 69 45 0 10
Stomach 11 2 0 2
Lymph node 15 3 0 1
Others 9 4 0 1
Overall 104 54 0 14

Table 3  Sensitivity, specificity, accuracy PPV and NPV of each anatomical location

Organs Results

Sensitivity (%) Specificity (%) Accuracy (%) PPV (%) NPV (%)

Pancreas 87.3 100.0 91.9 100.0 81.8
Stomach 84.6 100.0 86.7 100.0 50.0
Lymph node 93.7 100.0 94.7 100.0 75.0
Others 90.0 100.0 92.8 100.0 80.0
Overall 88.1 100.0 91.9 100.0 79.4
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pancreatic cancer to confirm diagnosis and plan for
chemo-radiation, inconclusive diagnosis of solid/cystic
pancreatic lesions, and mass forming chronic
pancreatitis (Table 4).

Among 46 patients with unresectable pancreatic
cancer, 44 patients had cytological diagnosis of
adenocarcinoma of pancreas (true positive) which
could have palliative chemo-radiation as planned.
There were 2 false negative cases; one patient was sent
to surgery and intraoperatively found advanced
pancreatic cancer and received enterobiliary bypass,
another died from liver metastasis after follow-up.
Thus the sensitivity was 96%, and false negative rate
was 4%.

There were 48 patients who had a provisional
diagnosis of solid/cystic pancreatic lesions on the
imaging studies and were sent for EUS-FNA. Sixteen
patients had positive cytological reports (true positive)
and were diagnosed of adenocarcinoma of pancreas
(6), intraductal papillary mucinous neoplasm (IPMN)
(3), pancreatic neuroendocrine tumor (pNET) (3),
serous neoplasm of the pancreas (SCN) (2),
tuberculosis (1) and lymphoma (1). Twenty-four
patients had (true) negative malignancy cell and lived
well on clinical follow-up. Eight patients (6 solid lesions
and 2 cystic lesions) had false negative. There were 4
adenocarcinoma of pancreas (3 were diagnosed after
operation and 1 by repeat EUS-FNA), 3 pNET and one
solid pseudopapillary epithelial neoplasm (SPEN) also
diagnosed by pathological report after operation. There
was no false positive.  False negative was relatively high
and lowered the sensitivity to 66.7% but other
parameters were still in good range, i.e., specificity
100%, accuracy 83.3%, PPV 100%, and NPV 75%.

For the 20 cases of mass forming chronic

pancreatitis, cytological report revealed 9 cases of true
positive of inflammatory cell confirming the diagnosis
of chronic pancreatitis. Thus the sensitivity was 45%.

Eleven patients with subepithelial mass at stomach
suspicious of gastric GIST were sent for tissue
acquisition, nine patients had confirmed diagnosis by
pathological reports (true positive). Two false negative
cases were confirmed diagnosis of gastric GIST after
surgery. Thus the sensitivity was 82% with a false
negative rate of 8% (Table 5).

Among four patients with thickening gastric wall,
two patients were diagnosed of gastric lymphoma by
EUS-FNA same as primary diagnosis (true positive),
another two had true negative results of cytological
reports; one who was suspicious of infiltrative gastric
cancer but with negative result on FNA showed
improvement after being followed up clinically and
received repeated esophagogastroduodenoscopy
(EGD) while another with carcinomatosis from
advanced ovarian cancer with negative FNA cytology
confirmed no gastric involvement after follow-up as
well. As there were only true positive and true negative
cases of this group, all sensitivity, specificity, accuracy,
PPV and NPV were 100%.

Eight patients were suspicious of advanced intra-
abdominal cancer with metastasis to celiac lymph nodes
or aortocaval lymph node (3 cholangiocarcinoma, 2
pancreatic tumor and 3 of carcinoma unknown
primary). Six patients were confirmed diagnosis by
positive of malignant cell of the lymph nodes (true
positive) and two of malignant cell negative cytology
(true negative) was confirmed diagnosis by following
up the patients clinically and/ or imaging. All sensitivity,
specificity, accuracy, PPV and NPV were 100% (Table
6).

Table 4  Sensitivity, specificity, accuracy, PPV and NPV of pancreatic lesions (N=124)

Disease/condition Number Results

Sensitivity Specificity Accuracy PPV NPV
(%) (%) (%) (%) (%)

Unresectable pancreatic cancer 46 44/46 (96) NA NA NA NA
Provisional diagnosis of solid/cystic pancreatic lesion 48 16/24 (67) (100) 40/48 (83) (100) 24/32 (75)

Chronic pancreatitis 20 9/20 (45) NA NA NA NA
Pancreatic pseudocyst 10 10/10  (100) NA NA NA NA

NA: not applicable
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Table 5  Sensitivity, specificity, accuracy, PPV and NPV of stomach lesions (N=15)

Disease/condition Number Results

Sensitivity Specificity Accuracy PPV NPV
(%) (%) (%) (%) (%)

Gastric GIST 11 9/11 (82) NA NA NA NA
Provisional diagnosis of gastric malignancy 4 2/2 (100) 2/2 (100) 4/4 (100) (100) (100)

NA: not applicable

Table 6  Sensitivity, specificity, accuracy, PPV and NPVof intra-abdominal lymphadenopathy (N=19)

Disease/condition Number Results

Sensitivity Specificity Accuracy PPV NPV
(%) (%) (%) (%) (%)

Cancer metastasis to lymph nodes 8 6/6 (100) 2/2 (100) 8/8 (100) (100) (100)
Lymphoma 11 9/10 (90) 1/1 (100 ) 10/11 (91) (100) 1/2 (50)

Eleven patients suspicious of malignant
lymphomas had confirmed diagnosis by pathological
report in nine patients (true positive). One true negative
case was diagnosed with SLE and another one false
negative case was still diagnosed with a high suspicion
of lymphoma by repeated CT scan and MRI. He died
later.  There was no false positive case in this group and
sensitivity, specificity, accuracy, PPV and NPV were
90%, 100%, 91%, 100% and 50 %, respectively.

There were three sizes of needle used to perform
EUS-FNA which were 25G, 22G and 19G. Practically,
25G and 22G needle are used in almost every location
if the tissue acquisition indicated cytology. In situation
that core tissue is needed for pathological examination
or special stain such as thickening of gastric wall with
negative biopsy, diagnosis of gastrointestinal stromal
tumor (GIST) or other subepithelial tumor in
gastrointestinal tract, or special immunohistochemistry
stain were needed for diagnosis such as lymphoma
both in stomach or intra-abdominal lymph nodes, we
usually prefer to use 19G needle or special design of
22G needle that could get core tissue or request for cell
block if 19G needle could not be used in some situations.
So, the needles mainly used for FNA of pancreas are
22G needle (46%) and 25G needle (31.5%), and less
frequently used is 19G needle (22.6%) but 46.7% of
both 19G needle and 22G needle were used for stomach.
Both 19G and 22G needles are also frequently used to
get tissue in intra-abdominal lymph nodes which is

47.4% and 31.6%, respectively. For six organs from the
other group (liver, ampulla, mediastinal mass, bile
duct, esophagus, retroperitoneal mass) every size of
needle is used varying widely, i.e., 28.6% of 25G needle,
21.4% of 22G needle and 50% of 19G needle (Table
7).

DISCUSSION

Endoscopic ultrasound (EUS) has been used for
diagnosis and treatment in various clinical contexts.
Numerous studies demonstrated that EUS has an
important role in the diagnosis and staging of GI
malignancy1. For pancreatic solid tumors, EUS-FNA
has a high diagnostic accuracy. Comparing with
ultrasound-guided or computed tomography (CT)-
guided FNA, EUS-FNA seems to have a higher
diagnostic accuracy, particularly for small lesions
(smaller than 2-3 cm) of which its sensitivity reaches

Table 7  Type of needle used for each organ

Organs Type of Needle (N, %)

25G 22G 19G

Pancreas 39 (31.5) 57 (46.0) 28 (22.6)
Stomach 1 (6.7) 7 (46.7) 7 (46.7)
Lymph node 4 (21.1) 6 (31.6) 9 (47.4)
Others 4 (28.6) 3 (21.4) 7 (50.0)
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99 %1-2 and also has shown superiority in pancreatic
tumor detection and staging compared with CT1. EUS
has a very high negative predictive value (NPV), and
thus EUS can reliably exclude pancreatic cancer1.

Previous studies have shown that EUS-FNA for
pancreatic cancer has sensitivity, specificity of 80.3-
95%, 92.3-96%, PPV 94-100% and NPV 75-85% in
range respectively3-5 and most of our results were
within these ranges.EUS-FNA for unresectable
pancreatic cancer and pancreatic pseudocyst yielded
over 95% sensitivity.  For solid/cystic pancreatic lesions,
the sensitivity was only 66.7% in the diagnosis of
pancreatic tumors, with an accuracy of 83% due to
false negative cases, more for solid compared to cystic
lesions (6:2). In these 8 cases, there was no variation in
the needle size used (2 patients using 25G needle, 3
patients using 22G needle and 3 patients using 19G
needle for FNA), but 5 out of 8 procedures were
performed by less experienced endosonographer.
Although the sensitivity of diagnosing mass-forming
chronic pancreatitis was 45% (9/20), in all 20 cases
pancreatic cancer could be excluded by FNA.

Three quarters of gastric subepithelial tumor
larger than 2 cm are GISTs and EUS-FNA can be
omitted in most of cases, except for poor surgical
candidates, for tumors located at areas which are
difficult to resect such as the cardia, or for unresectable
GIST. Data on diagnostic yield of EUS-FNA and EUS-
true cut biopsy (TCB) in diffuse gastric wall thickening
are limited and diagnostic accuracy of EUS-FNA was
significantly lower for diffuse GI wall thickening as
compared with other conditions2. In a multicenter
study, the sensitivity, specificity and accuracy for the
diagnosis of cancer for 115 gastrointestinal wall lesions
were 61%, 79%% and 67%, respectively6. One recent
study on performed EUS-FNA for gastric subepithelial
tumor using 19, 22, 25 G needles found that 62% had
a definite diagnosis with IHC, and 22% yielded results
suspicious for GIST using side-port needle7. Another
recent study reported EUS-FNA in the diagnosis of all
types of gastric lesions such as lymphoma,
adenocarcinoma, and most of submucosal tumors
(SMT) such as gastrointestinal stromal tumor (GIST)
and leiomyoma found a sensitivity of 87.3%, specificity
of 100%, PPV of 100%, NPV of 85.2%, and accuracy of
92.7%8. In our study, all 11 gastric subepithelial masses
were GISTs, and the sensitivity of EUS-FNA was 82%

(9/11). In the 4 cases with gastric wall thickening,
cancer was correctly diagnosed in 2 cases and correctly
excluded in another 2 cases, achieving a sensitivity,
specificity and accuracy of 100% for this condition. But
because of a very small number of cases, the high
accuracy rates must be interpreted with caution.

EUS-FNA allows accurate determination of the
nature of lymph nodes of unknown origin both from
intra-abdomen and mediastinum. EUS-FNA is thus
recommended if the lymph nodes are easily accessible
via EUS, as pathological results would be helpful for
management planning2. Reports of sensitivity,
specificity, and accuracy of EUS-FNA for various diseases
and conditions  were within the ranges of  89.7-97.1%,
98.3-100% and 93.5-98%, respectively, and no serious
complications occurred with the procedure9-12. In our
study EUS-FNA was performed in 19 cases of intra-
abdominal lymphadenopathy; in patients with proven
cancer metastasis (8 patients) and those suspicious of
having lymphoma (11 patients). The results were
comparable to those of previous studies.

Standard upper GI endoscopy carries a risk of
perforation of 0.03%, while for upper EUS, according
to a prospective study, cervical esophageal perforation
rate was 0.06% (3 of 4,894 patients, with curvilinear-
array devices used in all). A systematic review of EUS-
FNA adverse events found that the risk of these events
was highest among patients with ascites, liver lesions
and perirectal lesions. Various adverse events included
infection (e.g., bacteremia, sepsis), pancreatitis,
hemorrhage, bile peritonitis, and malignant seeding13.
A study of EUS-FNA for various anatomical locations
demonstrated a 1.3% complication rate (3 of 233
patients)14. In our study, no serious complications
were observed.

CONCLUSION

EUS-FNA is a safe and effective diagnostic tool for
tissue acquisition and has high diagnostic yield which
can affect management planning. The accuracy and
safety of EUS-FNA in our center were comparable with
those reported in the literature, despite the small
number of patients with certain conditions or organ
involvement. The acquisition of more data should
allow more accurate assessment in the future.
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∫∑§—¥¬àÕ ª√– ‘∑∏‘¿“æ¢Õß°“√μ√«®«‘π‘®©—¬¥â«¬°“√ àÕß°≈âÕß√–∫∫∑“ß‡¥‘πÕ“À“√¥â«¬§≈◊Ëπ§«“¡∂’Ë Ÿß√à«¡°—∫°“√„™â‡¢Á¡‡®“–‡æ◊ËÕ

π”‡´≈≈å‰ªμ√«®∑“ß‡¥‘πÕ“À“√ à«π∫π·≈–Õ«—¬«–μà“ß Ê „°≈â‡§’¬ß ¢Õß»Ÿπ¬å àÕß°≈âÕß∑“ß‡¥‘πÕ“À“√»—≈¬°√√¡

‚√ßæ¬“∫“≈√“™«‘∂’

·æ∑¬åÀ≠‘ß°√√≥‘°“√å ‡≈“À«‘®‘μ√, π“¬·æ∑¬å∑«’ √—μπ™Ÿ‡Õ°

»Ÿπ¬å àÕß°≈âÕß∑“ß‡¥‘πÕ“À“√ °≈ÿà¡ß“π»—≈¬»“ μ√å ‚√ßæ¬“∫“≈√“™«‘∂’ §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬√—ß ‘μ °√ÿß‡∑æœ

À≈—°°“√·≈–‡Àμÿº≈: °“√ àÕß°≈âÕß√–∫∫∑“ß‡¥‘πÕ“À“√¥â«¬§≈◊Ëπ§«“¡∂’Ë Ÿß√à«¡°—∫°“√„™â‡¢Á¡‡®“–‡æ◊ËÕπ”‡´≈≈å¡“μ√«®

‡¡◊ËÕ¡’¢âÕ∫àß™’È (endoscopic ultrasound with fine needle aspiration: EUS-FNA) ®—¥‡ªìπÀ—μ∂°“√∑’Ë¢≥–π’È‡ªìπ∑’Ë¬Õ¡√—∫

‚¥¬∑—Ë«‰ª„π°“√μ√«®‡æ◊ËÕ°“√«‘π‘®©—¬·≈–«“ß·ºπ°“√√—°…“ ‚¥¬ à«π„À≠à¡—°„™â„π°“√«‘π‘®©—¬‚√§„πÕ«—¬«–μà“ß Ê ∑’ËÕ¬Ÿà

„°≈â‡§’¬ß∑“ß‡¥‘πÕ“À“√ à«π∫π Õ“∑‘ μ—∫ÕàÕπ μàÕ¡πÈ”‡À≈◊Õß∑’ËÕ¬Ÿà‚¥¬√Õ∫À≈Õ¥‡≈◊Õ¥·¥ß celiac (peri-celiac lymph nodes)

À√◊ÕμàÕ¡πÈ”‡À≈◊Õß∑’ËÕ¬Ÿà„°≈âÀ≈Õ¥‡≈◊Õ¥·¥ß„À≠à·≈–À≈Õ¥‡≈◊Õ¥¥”„À≠à (aortocaval lymph nodes) μ”·Àπàßμ—∫°≈’∫ ấ“¬

∑àÕπÈ”¥’ °âÕπ∑’ËÕ¬Ÿà∫√‘‡«≥™àÕß∑âÕß¥â“πÀ≈—ß (retroperitoneal mass) μ≈Õ¥®π°“√μ√«®§«“¡º‘¥ª°μ‘¢Õß°âÕπ∑’ËÕ¬Ÿà„μâºπ—ß

∑“ß‡¥‘πÕ“À“√ à«π∫π (subepithelial tumor) ‰¥â·°à À≈Õ¥Õ“À“√ °√–‡æ“–Õ“À“√ ·≈–≈”‰ â‡≈Á° à«πμâπ À√◊Õ„™â‡¢Á¡

‡®“–ºπ—ß∑“ß‡¥‘πÕ“À“√ à«π∫π∑’ËÀπ“μ—«º‘¥ª°μ‘ ·μàμ√«®™‘Èπ‡π◊ÈÕ‰¡àæ∫§«“¡º‘¥ª°μ‘®“°°“√ àÕß°≈âÕß∑“ß‡¥‘πÕ“À“√∑—Ë«‰ª

·≈–¬—ß “¡“√∂„™âμ√«®°âÕπÀ√◊ÕμàÕ¡πÈ”‡À≈◊Õß∑’ËÕ¬Ÿà∫√‘‡«≥™àÕßÕ° (mediastinum) ‰¥âÕ’°¥â«¬ ·≈–‡π◊ËÕß®“°°“√∑” EUS-FNA

π’È‡ªìπÀ—μ∂°“√∑’ËμâÕß°“√§«“¡‰« §«“¡®”‡æ“– ·≈–§«“¡·¡àπ¬”„π°“√μ√«® Ÿß ·≈–ª√– ‘∑∏‘¿“æ¢Õß°“√μ√«®¢÷ÈπÕ¬Ÿà°—∫

À≈“¬ªí®®—¬ ¥—ßπ—ÈπºŸâ‡¢’¬π®÷ßμâÕß°“√∑”ß“π«‘®—¬π’È‡æ◊ËÕª√–‡¡‘πª√– ‘∑∏‘¿“æ¢ÕßÀ—μ∂°“√¥—ß°≈à“«∑’Ë∑”‚¥¬»Ÿπ¬å àÕß°≈âÕß

∑“ß‡¥‘πÕ“À“√ °≈ÿà¡ß“π»—≈¬»“ μ√å‚√ßæ¬“∫“≈√“™«‘∂’

«—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬: ‡æ◊ËÕ»÷°…“§«“¡·¡àπ¬” (accuracy) §«“¡‰« (sensitivity)  §«“¡®”‡æ“– (specificity) §à“

∑”π“¬º≈∫«° (positive predictive value : PPV) ·≈–§à“∑”π“¬º≈≈∫ (negative predictive value : NPV) ¢Õß°“√∑” EUS-

FNA ∑’Ë∑”‚¥¬»Ÿπ¬å àÕß°≈âÕß∑“ß‡¥‘πÕ“À“√ °≈ÿà¡ß“π»—≈¬»“ μ√å ‚√ßæ¬“∫“≈√“™«‘∂’

«‘∏’°“√¥”‡π‘π°“√: ºŸâ‡¢’¬π‰¥â‡°Á∫¢âÕ¡Ÿ≈¬âÕπÀ≈—ß¢Õß°“√∑” EUS-FNA „π™à«ß‡«≈“√–À«à“ß μÿ≈“§¡ æ.». 2557 ∂÷ß

°—π¬“¬π æ.». 2559 ‚¥¬‡°Á∫¢âÕ¡Ÿ≈≈—°…≥–∑“ß§≈‘π‘°¢ÕßºŸâªÉ«¬ Õ«—¬«–∑’Ë∑”°“√μ√«® º≈°“√μ√«®∑“ß‡´≈≈å«‘∑¬“·≈–

À√◊Õæ¬“∏‘«‘∑¬“ ¢π“¥¢Õß‡¢Á¡∑’Ë„™â„π°“√∑” FNA ·≈–¢âÕ¡Ÿ≈°“√μ‘¥μ“¡ºŸâªÉ«¬∑“ß§≈‘π‘° μ≈Õ¥®πº≈™‘Èπ‡π◊ÈÕ®“°°“√ºà“μ—¥∂â“¡’

‡æ◊ËÕπ”¡“«‘‡§√“–Àå¢âÕ¡Ÿ≈„π·ßà¡ÿ¡μà“ß Ê ¥—ß°≈à“«¢â“ßμâπ

º≈°“√»÷°…“: ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√∑” EUS-FNA ®”π«π 172 §π (™“¬ 90 §π À≠‘ß 82 §π) Õ“¬ÿ‡©≈’Ë¬ 54.8 ªï (™à«ß

Õ“¬ÿ 17-89 ªï) ‚¥¬¡’§«“¡·¡àπ¬”¢Õß°“√μ√«®‚¥¬√«¡√âÕ¬≈– 91.9 §«“¡‰«√âÕ¬≈– 88.1 §«“¡®”‡æ“–√âÕ¬≈– 100 §à“

∑”π“¬º≈∫«°√âÕ¬≈– 100 ·≈–§à“∑”π“¬º≈≈∫√âÕ¬≈– 81.8 ·≈–‡¡◊ËÕ·∫àßºŸâªÉ«¬‡ªìπ 4 °≈ÿà¡¬àÕ¬μ“¡μ”·Àπàß¢ÕßÕ«—¬«–

∑’Ë∑”°“√μ√«® ‰¥â·°à °≈ÿà¡μ—∫ÕàÕπ °√–‡æ“–Õ“À“√ μàÕ¡πÈ”‡À≈◊Õß ·≈–Õ◊Ëπ Ê æ∫«à“μ—∫ÕàÕπ‡ªìπ°≈ÿà¡∑’Ë¡’®”π«πºŸâªÉ«¬¡“°∑’Ë ÿ¥

‰¥â·°à 124 √“¬ ·≈–°√–‡æ“–Õ“À“√ 15 √“¬ μàÕ¡πÈ”‡À≈◊Õß 19 √“¬ ·≈– °≈ÿà¡Õ◊Ëπ Ê ÷́Ëß√«∫√«¡®“° 6 Õ«—¬«–∑’Ë¡’®”π«π

ºŸâªÉ«¬πâÕ¬√«¡°—π‡ªìπ®”π«π 14 √“¬ ‚¥¬§«“¡‰«¢Õß·μà≈–°≈ÿà¡ ŸßÕ¬Ÿà„π™à«ß√–À«à“ß√âÕ¬≈– 84.6 ∂÷ß 93.7 §«“¡®”‡æ“–

¢Õß∑ÿ°°≈ÿà¡√âÕ¬≈– 100 ‡∑à“°—π ‡π◊ËÕß®“°‰¡à¡’º≈∫«°≈«ß (false positive) ·≈–§«“¡·¡àπ¬”Õ¬Ÿà„π™à«ß√–À«à“ß√âÕ¬≈–

86.7 ∂÷ß 94.7 ·≈–§à“∑”π“¬º≈∫«°¢Õß∑ÿ°°≈ÿà¡‡∑à“°—∫√âÕ¬≈– 100 ‡π◊ËÕß®“°‰¡à¡’º≈∫«°≈«ß‡™àπ°—π ·≈–‰¡àæ∫¿“«–

·∑√° ấÕπ√ÿπ·√ß®“°°“√∑”À—μ∂°“√ EUS-FNA „πºŸâªÉ«¬∑ÿ°√“¬

 √ÿª: °“√∑” EUS-FNA ¢Õß»Ÿπ¬å àÕß°≈âÕß∑“ß‡¥‘πÕ“À“√»—≈¬°√√¡ ‚√ßæ¬“∫“≈√“™«‘∂’¡’§«“¡ª≈Õ¥¿—¬·≈–

ª√– ‘∑∏‘¿“æ Ÿß ·≈–¡’ª√–‚¬™πå¡“°„π°“√„Àâ°“√«‘π‘®©—¬·≈–«“ß·ºπ°“√√—°…“
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