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Abstract: Cost-Effectiveness Analysis Comparison of Hysteroscopic
Diagnosis with Surgery and Dilatation & Curettage for Diagnosis and
Treatment of Abnormal Uterine Bleeding (AUB)
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A cost-effectiveness analysis of abnormal uterine bleeding (AUB) treatments in comparison of hysteroscopic
diagnosis and resection and dilatation and curettage (D&C) aims to study the clinical results and assessed the cost
effectiveness of abnormal uterine bleeding (AUB) treatments in comparison of hysteroscopic diagnosis and resection
and dilatation and curettage (D&C) at Rajavithi Hospital. The research was conducted among Rajavithi Hospital’s
patients during January 1%, 2016 to December 31%, 2016 using Decision Tree model which based on the societal
perspective. The results showed that the effectiveness of treatment when followed up at 24 weeks in the group that
received dilatation and curettage with no recurrent bleeding was 88.1% meanwhile another group which underwent
hysteroscopic diagnosis and resection was 97.7 % (p-value = 0.11). The average cost of dilatation and curettage was
higher than that of the hysteroscopic diagnosis and resection equal 329.83 baht. The incremental cost-effectiveness
ratio (ICER) of dilatation and curettage compared to hysteroscopic diagnosis and resection was 3,389.83 baht per no
recurrent bleeding. Therefore, the conclusion of the study was that hysteroscopic diagnosis and resection providing
effectiveness in the treatment of abnormal uterine bleeding not different from D&C in terms of recurrent bleeding.
Compared with D&C, hysteroscopic diagnosis and resection was better in some aspects such as more précised and
specific, moreover, lower cost of treatment in societal perspective.

Keywords: Abnormal Uterine Bleeding, Re-bleeding, Dilatation and curettage, Cost-effectiveness, Hysteroscop-

ic diagnosis and resection
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Abstract:

Background: The treatment of intracerebral hemorrhage (ICH) is a medical emergency. Surgery has been found
to be an effective form of medical treatment. Appropriate medical treatments including hyperosmolar solutions are
essential for satisfactory outcomes. Objective: This systematic review was conducted to review state-of-the-art hy-
perosmolar solutions for the treatment of brain edema in patients with ICH. Methods: A systematic review was
performed in accordance with established standards for systematic reviews following meta-analyses
guidelines. Trials were identified by electronic searches using Cochrane Central Register of
Controlled Trials (CENTRAL), MEDLINE via Pubmed and Science direct. The primary outcomes measured focused on
mortality rate, clinical outcomes and quality of life. Secondary outcomes included intracranial pressure (ICP), Glasgow
coma scale (GCS), length of stay in an intensive care unit and adverse effects. Results: Five studies comprising 225
patients were included in the review. Hyperosmolar solutions found in the included studies were hypertonic saline
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and mannitol. Their protocols were various, especially the formulation and dose of the solutions. No statistically
significant differences were identified in terms of mortality rate, quality of life, ICP, GCS, length of stay in an intensive
care unit or adverse effects between mannitol groups and hypertonic saline solution group. No study reported clin-
ical outcomes. Conclusions: Current evidence indicates that the effects of hyperosmolar solutions including man-
nitol and hypertonic saline on mortality rate, quality of life, ICP, GCS and length of stay in an intensive care unit
remain undefined.

Keywords: Intracerebral hemorrhages, Critical care, Brain edema, Mannitol, Hypertonic saline

Introduction

The incidence of intracerebral hemorrhage (ICH) is 24.6 per 100,000 adults'. This is regarded as one of major
causes affecting the global disability and mortality rates. The prevalence is increased in Asian males who have risk
factors including hypertension, increased age and high alcohol consumption. Etiology of ICH is various such as hy-
pertension, amyloid angiopathy, brain tumor, traumatic brain injury, underlying structural vascular,
coagulopathy, anticoagulation and other medication such as systemic thrombolysis of noncerebral thrombosis**.
With intracranial hypertension as the prognostic factor, this could lead to poor outcomes because of
reduced cerebral blood flow (CBF). In severe cases, brain herniation may occur, which can lead to death’. Treatment
of ICH is a medical emergency in which the majority of patients experience deterioration within a few hours’. In
addition to prompt diagnostic evaluation and appropriate medical care to increase the survival rate, appropriate
anesthetics and critical care are necessary factors affecting treatment outcomes when surgical care is
indicated. Therefore, there are many studies and innovation aiming to provide the best-practice’. Medical care,
ventilation, and monitoring in the treatment of ICH are important, as the appropriate selection of intravenous
solutions®. In ICH patients, the use of hyperosmolar solutions aims to control cerebral perfusion levels as well as
prevent the loss of intravascular volume without increased cerebral edema’. One of the properties of hyperosmolar
solutions is to reduce brain volume via decreasing intracellular fluid and extracellular fluid compartment'” Therefore,
they are commonlyused to treat intracranial hypertension including for patients with ICH"".

In addition to mannitol and hypertonic saline which are commonly used to reduce brain edema due to ICH’,
there are other agents such as glycerol'” and urea”. Though they can effectively reduce intracranial pressure (ICP),
they cause different adverse effects. For example, mannitol may cause hypotension, congestive heart failure and
electrolyte imbalance'®. Meanwhile, hypernatremia, injection site infection and severe adverse effects (renal failure
and pulmonary embolism) were found when using hypertonic saline®. These limit the utilization of hyperosmolar
solutions. In order to provide the best treatment for patients, there are many studies comparing the effectiveness
of different types of solutions. However, most studies and reviews have compared two types of solutions and re-
cruited patients with stroke™ or traumatic brain injury (TBI)'". Hence, the effectiveness of hyperosmolar solutions to
treat brain edema in patients with stroke or TBI remains inconclusive. This may be because these reviews and trials
included patients as a heterogeneous group, in which the patients may have different details of pathology such as
stroke classified into ischemic stroke and hemorrhagic stroke. Patients with TBI could have a cerebral contusion and
intracranial hemorrhage, including ICH.

On the other hand, surgical treatment is found to be effective only in patients with intracranial hemorrhage
including epidural hematoma'®, subdural hematoma' and subarachnoid hemorrhage®, but failed to show clinical
outcome benefit compared with conservative medical treatment in patients with ICH as reported by analytical stud-

ies, RCT and prospective studies”*

. Therefore, appropriate medical treatments including hyperosmolar solutions are
essential for satisfactory outcomes in patients with ICH. This aspect differentiates patients with ICH from others. Thus,
this systematic review was conducted to review the state-of the-art hyperosmolar solutions for the treatment of
brain edema in patients with ICH, including different types of hyperosmolar solutions and their effectiveness in terms

of mortality, functional outcomes, length of stay in an intensive care unit and other monitoring outcomes.
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Material and Methods

Inclusion criteria: Types of studies: A randomized controlled trial (RCT) comparing the treatment outcome of
hyperosmolar solution for treatment of brain edema in patients with ICH was suitable for inclusion since it is consid-
ered the gold-standard in clinical research™. Types of participants: A trial was included if it studied only adult partic-
ipants(> 18 years of age) of either gender who had been diagnosed with ICH (spontaneous and traumatic ICH). Par-
ticipants having a diagnosis of ICH as a result of coagulopathies, arteriovenousmalformation and tumors were excluded.
Types of interventions: The intervention could be hyperosmolar solutions including mannitol, hypertonic saline,
glycerol and urea®. Comparisons between different hyperosmolar solutions or hyperosmolar solutions versus control
were included. Types of outcome measures: Primary outcomes: 1. Longest follow-up mortality”® 2. 6-month clinical
outcome (Glasgow outcome scale)’’ 3. Quality of life assessment” Secondary outcomes: 1. Evolution of intracranial
pressure (ICP)” 2. Glasgow coma scale (GCS)™ 3. Length of stay in an intensive care unit™ 4. Adverse effects™ "

Search methods for the identification of studies: Trials were identified by electronic search using the Co-
chrane Central Register of Controlled Trials (CENTRAL), MEDLINE via Pubmed and Science direct which have many
reliable medical literature. Publication date since 2000/01/01 was applied for make sure that the most recent data
which have current medical knowlegde was selected. MESH terms and keywords were searched by title, keywords
and abstracts in combinations using Boolean operators: “AND”, “OR”, “NOT” as appropriate with restrictions (Pub-
lication date from 2000/01/01 to 2018/11/20; Humans; English; Adult), as follows: MESH terms: Terms included hy-
pertonic solutions, mannitol, glycerol, urea, intracranial hemorrhages, stroke, intracranial pressure, brain edema
Keywords: Stroke, intracranial, intracerebral, hemorrhage, hemorrhages, CVA, cerebrovascular accident, saline, hyperos-
molar, hypertonic saline, saline solution, mannitol, sorbitol, sodium, bicarbonate, glycerol, slycerin, glycerine, trihy-
droxypropane, urea, basodexan, carbamide, carmol, oedema, edema, swell, pressure, hypersensitive, brain.

Data collection and analysis: Selection of study: Using the results of the above searches, duplications were
removed. All titles and abstracts were screened for relevance and eligibility (Rayakorn Moonla). Full papers were
obtained and assessed for inclusion criteria as mentioned above (Rayakorn Moonla). A list of all eligible papers was
compiled®” 6. Data extraction and management: Two reviewauthors independently extracted the data and assessed
paper quality using a customized data extraction form (Rayakorn Moonla, Pornsuree Kuvijitsuwan). Assessment of risk
of bias in included studies: Two review authors (Rayakorn Moonla, Phuping Akavipat) independently assessed the
risk of bias and resolved disagreements through a third review author (Pornsuree Kuvijitsuwan). The assessment was
performed as suggested in the Cochrane Handbook for Systematic Reviews of Interventions (Higgin, 2011), judging
the risk of bias for included studies on the basis of the following domains: 1. Random sequence
generation 2. Allocation concealment 3. Blinding of participants, personnel and outcome assessor 4. Incomplete
outcome data 5. Selective outcome reporting. Papers were considered to have a low risk of bias if all domains were
assessed as adequate and considered to have a high risk of bias if one or more domains were assessed as inadequate
or unclear based on the data described in the paper. Measures of treatment effect: Data analysis was performed,
where appropriate, with the use of statistical software, Review Manager 5.3, of The Cochrane Collaboration. Risk
ratios (RRs) was used to measured treatment effect for proportions (dichotomous outcome). Continuous data was
converted to mean differences (MDs) using the inverse variance method, and an overall MD was calculated. A
fixed-effect model was used when no evidence of significant heterogeneity was found between studies, while a
random-effects or fixed-effect model was used when heterogeneity was likely (DerSimonian, 1986). As an estimate
of statistical significance of the difference between experimental and control interventions, RRs and MDs between
groups was calculated, as well as 95% confidence intervals (Cls). A statistically significant difference
between intervention and control groups was assumed if the 95% Cl did not include the value of no differential
effect. Unit of analysis issues: Only RCTs with a parallel-group design were included. Assessment of heterogeneity:
If important clinical heterogeneity on the examination of the included trials was suspected, meta-analysis was not per-
formed. The Q statisticwas used to test statistical heterogeneity between trials and a P value < 0.05 was
considered as indicating significant heterogeneity. The I” statistic was used to assess the magnitude of heterogeneity
(Higgins, 2002). I” > 50% was considered to indicate that a meta-analysis was not appropriate and a
random-effects model analysis was used if I°was between 30% and 50%. Data synthesis: The included data was
quantitatively reviewed and combined by intervention, outcome, and population, using Review Manager 5.3. Data
was synthesized in the absence of important clinical or statistical heterogeneity and expressed risk ratios for proportions.
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Results
Description of studies: The electronic searches yielded 1192 records. After the removal of duplicates and
irrelevant data, five studies were included (Fig. 1).

1192 of records identified
through database searching
(Cochrane = 469, Pubmed=
541, ScienceDirect=82)

|

812 of records after duplicates 1

remowved
812 of records 784 of records excluded as
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=

28 af Tull-text |

e I 21 af full-text articles excluded as
articles assessed they are abservational studies

for eligibility

7 of studies 2 records excluded from
Included as they meta-analysis due ta their
are RCT studies protacals

l

5 of studies Included
for analysis

Fig.1 Study flow diagram

Included studiies: Five studies wereincluded in the final analysis (Table 1). 225 patients were involved, aged
between 21 and 80 years. Hyperosmolar solutions found in included studies were only hypertonic saline and

mannitol. Comparisons were made between mannitol and hypertonic saline®**

, mannitol and normal saline [34-36].
Their protocols were varied, especially theformulation and dose of the solutions. According to the definition of ICP
control or raised ICP, two studies were not mention, two studies used a specific value for start or stop infusion, and
one study utilized clinical signs indicating raise ICP. Two of three studies comparing between mannitol and normal
saline concluded that low dose mannitol did not improve mortality rate, functional outcome or regional cerebral
blood flow, while the remaining studies showed improvement in MRI parameters. The results from the two studies
comparing mannitol and hypertonic saline were inconsistent.

Excluded studies: Two studies were excluded. Wang et al.’s study’’ was a multicenter study and their protocol
compared mannitol and non-mannitol solutions which were various depending on local protocols. Cruz*® compared
high dose and low dose mannitol which was not compliant to the inclusion criteria for this research.

Risk of bias: The characteristics of included studies used for assessment of the risk of bias are shown in Fig. 2
and Fig. 3. All outcomes stated in the study protocol were reported in five included studies. However, only one of
the five included studies(Francony™) did not describe the blinding process. Kalita® was graded as having a high risk
of bias in incomplete outcome data due to unsatisfactory radiologic imaging.

Effect of interventions: The research questions were answered as follows: Primary outcomes: 1. Longest
follow-up mortality: Three studies reported mortality rate. One study compared mannitol and hypertonic
saline assessed at the end of stay in an ICU (Harutjunyan®), while two studies (Kalita®, Misra*) compared mannitol
and normal saline assessed at 1-month follow-up. None reported statistically significant differences in mortality rate
between mannitol groups and hypertonic saline/normal saline solution group. The meta-analysis could not be
conducted due to the small number of papers reported. 2. Six-month clinical outcome (Glasgow outcome scale):
No study reported this outcome. 3. Quality of life assessment: All included studies did not make mention of quality
of life, though one study (Misra™) reported on functional disability at the end of 3 months as assessed by Barthel
index score, which found that there was no statistically significant difference between the mannitol group and
normal saline group. Secondary outcomes: 1. Control of intracranial pressure (ICP): Two studies continuously moni-
tored ICP. Harutjunyan® reported that 7.2% hypertonic saline was more effective than 15% mannitol for the treat-
ment of increased ICP. In contrast, Francony™ reported that a single equimolar infusion of 20% mannitol was as
effective as 7.45% hypertonic saline. The meta-analysis could not be conducted due to the small number of papers
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Table 1 Characteristics of included studies

First author, | Patients Group Number of | Gender(M/F) | Age Definition of Formulation | Dose Summary

year (number of patients (year) raised ICP or
patients) ICP control

Harutjunyan | TBI(10) Mannitol 15 8/7 47(SD 16) | <15 mmHg 15% until ICP < 7.2% NaCI/HES

et al, 2005 Stroke(7) NaCIHES | 17 9/8 47(SD 16) | (stop infusion) 15 mmHg 200/0.5 is more
SAH(9) effective than mannitol
ICH(4) 15% in the treatment
Other(2) of increased ICP.

Francony et TBI(17) Mannitol 10 7/3 43(SD 11) | >20 mmHg 20% 231 ml A single equimolar

al, 2008 ICH(2) Hypertonic | 10 9/1 37(SD 16) 7.45% 100 ml infusion of 20%
Stroke (1) saline mannitol is as effective

as7.45% Hypertonic

saline in decreasing
ICP in patients with

brain injury.

Misra et al, ICH (43) Mannitol 12 11/1 57.8(SD Clinical signs: 20% 1.5 gm/kg In ICH patients,
2007 Normal 12 8/4 7.2) GCS score, 0.9% mannitol results in
saline pupillary transient clinical
asymmetry, improvement without
CNS score, significant changes in
extensor midline shift and, SSS-
posturing and PMI distance on MRI.
hyperventilation
Misra et al, ICH(128) Mannitol 65 47/18 56.0 Not specified 20% 3,500 ml in 7 Low dose mannitol
2005 Normal 63 49/14 (range 35- 0.9% days does not seem to be
saline 80) beneficial in patients
with ICH.
Kalita et al, ICH(21) Mannitol 12 11/1 55.6 Not specified 20% 0.33 g/kg Mannitol does not
2004 Normal 9 6/3 (range 46- 0.9% seem to significantly
saline 71) change the regional

cerebral blood flow in
ICH patients as
evaluated by SPECT

study.

reported and only one paper showed standard deviation. 2. Glasgow coma scale (GCS): Three studies (Harutjunyan®,
Francony®, Misra®™) used GCS as inclusion criteria, but it was not used as a measured outcome. Two other studies
reported the GCS (Misra”and Kalita®™) without any statistically significant difference in either mannitol or
normal saline group after infusion. 3. Length of stay in an intensive care unit: Only Harutjunyan® reported no
statistically significant difference for days in ICU for 15% mannitol group and 7.2% hypertonic saline group. 4. Adverse
effects: Only Misra™ reported that a patient developed hyponatremia (not severe) following mannitol therapy and
was treated by oral sodium chloride supplementation.

Discussion

This review analyzed randomized control trials investigating the use of hyperosmolar solutions in patients with
ICH. The objective was to review state-of the-art hyperosmolar solutions for the treatment of brain edema in patients
with ICH, including the different types of hyperosmolar solutions and their effectiveness in term of mortality,
functional outcomes, and other monitoring outcomes such as ICP, GCS, length of stay in an intensive care units and
adverse effects. Participants: Studies consisting of clearly stated ICH participants were included regardless of
focused groups: TBI, stroke or neurosurgery. This ensured that all studies carried out in patients with ICH were
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Fig. 3 Risk of bias summary: review authors’ judgements about each risk of bias item for each included study.

included and/or reviewed. However, the analysis of the studies comprising patients with and without ICH (Harutjunyan®,
Francony) could be challenging as the outcomes may not be specific to a particular ICH group. Although all studies
on hyperosmolar solutions with potential implications for patients with ICH were included, the number of included
studies was small. Thus, meta-analysis could not be carried out. A few of the included studies emphasized the need
for further research on this focused group. Hyperosmolar solutions: There were three different solutions found in
five studies included in this review: hypertonic saline, mannitol and normal saline. Normal saline was used as a
control in experiments except for two studies did not used control solution (Harutjunyan®, Francony®). Only
hypertonic saline and mannitol hyperosmolar solutions were investigated. Similar to other systematic reviews''"*,
Gu'reviewed hyperosmolar therapy for the treatment of ICP in TBI. They focused only on hypertonic saline and
mannitol, while Bereczkil6reviewed mannitol in ischemic stroke and cerebral parenchymal hemorrhage, Prabhakar-
*reviewed the use of mannitol versus hypertonic saline in brain relaxation in patients undergoing craniotomy. They
chose to review mannitol, which is regarded as the gold standard®. To avoid the adverse effects of mannitol,
hypertonic saline became one of the alternatives. In addition to the aforementioned agents, glycerol’?, urea', sor-
bitol"" and sodium bicarbonate® are also used as hyperosmolar agents. However, they do not appear in our includ-
ed studies. One of the reasons may be that their benefits have not been proven. Therefore, glycerol, urea, sorbitol
and sodium bicarbonate are unlikely to be administrated in recent studies and medical practice. Likewise, other
agents may have been investigated before 2000, but the outcomes were not shown to be beneficial. There are only
five studies consisting of patients with ICH and the number of recruited patients is relatively small. Therefore, gen-
eralizability is limited. Similar to review papers written by Prabhakar”, Bereczki'® and Gu'’ their included studies
comprised 6, 1 and 12 RCTs with 300-527 recruited patients. All included studies did not statistically calculate sam-
ple size. This maybe because, in critically ill patients, ethical considerations exist and informed consent can be dif-
ficult to obtain. The protocols described in the included studies are various. This is affected by local guidelines.
Without published evidence-based practice, different sites can administrate a variety of standards for care, dose,
concentration, infusion techniques, and recorded outcomes of hyperosmolar solutions. This heterogeneity makes
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the meta-analysis from different sites impossible. Therefore this review can only describe the overall outcomes. For
the treatment of increased ICP, Harutjunyan® and Francony™ found that 20% mannitol was as effective as 7.45%
hypertonic saline for decreasing ICP and 7.2% hypertonic saline was more effective than 15% mannitol in the treat-
ment of increased ICP. However, other given care in the treatment of ICP elevation can be different for other sites
and studies. In order to investigate the most effective dose, different doses should be compared with other con-
trolled variables. We found only one study comparing different doses of mannitol*. A high dose seemed to be
better for improvement of long-term clinical outcomes. Our study focused on the primary outcomes reflecting heath
management and found no statistically significant differences in terms of mortality rate, quality of life, ICP, GCS,
length of stay in an intensive care unit and any adverse effects between mannitol groups and hypertonic
saline/normal saline solution groups. None of the study reports clinical outcome. A meta-analysis of randomized
controlled trials by Gu'’ compared the use of hypertonic saline versus mannitol for treating elevated
intracranial pressure in TBI. The results did not offer a specific recommendation for the selection of hypertonic saline
or mannitol as the first-line for patients with elevated ICP caused by TBI. A systematic review of mannitol therapy
for acute stroke by Bereczki'® reported that no evidence supported the routine use of mannitol for patients with
acute stroke. A systematic review by Prabhakar” compared the use of mannitol versus hypertonic saline for brain
relaxation in craniotomy, which concluded that there were no benefits of any fluid over one another for use during
the intraoperative period. Their result found no benefit of hypertonic saline or mannitol use in terms of mortality
rate, clinical outcomes and adverse events as in our review. The size of a hematoma and the severity of patients
could be factors affecting outcomes. Many studies did not report on hematoma size. Only Misra™ showed a CT scan
reporting hematoma size in small, medium and large groups. Therefore, this should be considered for medical care
and future research. Another factor is the severity of patients. This may vary across different studies, making com-
parisons difficult. Limitations: There are a few limitations in this review. Firstly, the main limitation of this review was
an inability to conduct meta-analysis because of the heterogeneity of protocols, different outcomes measured and
the different presentations of the same outcomes. For example, decreased ICP were reported in three studies but
two of them reported mean without standard deviation. One of the included studies presented clinical signs
indicating increased ICP. Secondly, a small group of studies and populations results in difficult generalizability. Three
in five studies conducted by the same researchers may potentially have risk of bias. Thirdly, all published trials were
limited to English language. Thus a number of unpublished studies or studies in other languages may have been
omitted. Finally, many studies focusing on patients with TBI, stroke or neuro surgery did not state whether their
participants presented with ICH. These studies were excluded base on the inclusion criteria. Therefore, some useful
data may have been omitted. Recommendations for future research: Experiments comparing different types of hy-
perosmolar solutions including mannitol and hypertonic saline focusing on patients with ICH should be conducted
with strictly controlled affecting factors to find the most effective agent to reduce brain edema. The formation and
dose of hyperosmolar solutions should also be considered. The sample size should be calculated and reported
prior to data collection to empower the results. ICP monitoring is recommended®.

Conclusion

The effect of a hyperosmolar solution including mannitol and hypertonic saline on mortality rate, quality of
life, ICP, GCS and length of stay in an intensive care unit remains undefined based on the evidence found in this
review. Although there is a RCT, prospective study focusing on this group of patients, the number of studies and
recruited participants are relatively small resulting in inconclusive use of hyperosmolar solutions. The formulations
and doses are even more undefined.
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Abstract:

Background: Necrotizing Enterocolitis (NEC) remains a major cause of neonatal deaths worldwide.
The morbidity and medical cost of these patients are still high. Objectives: The purpose of this study is to
determine the overall mortality of surgical NEC, prognostic factors affecting mortality and to review the
outcome of surgical NEC. Methods: Retrospective descriptive study of patients with the diagnosis of NEC at
Queen Sirikit National Institute of Child Health (QSNICH) between 2011 and 2016 was conducted. Only the
patients who had undergone surgical interventions (surgical NEC) were included into the study. The patients
who received previous surgery from other hospitals were excluded. Data collection including patient
demographics, clinical, laboratory and radiographic findings, surgical interventions, operative findings,
complicationsand outcome were obtained. Statistical significance for all was defined as p-value less than 0.05. The
significant prognostic factors were calculated for risk difference and number needed to harm. Results: Total of 40
newborns with surgicalNEC were enrolled into the study. The mortality rate was 30%. There were 7 prognostic
factors which effect mortality, extremely preterm (GA<28 weeks), shock, coagulopathy (INR>1.5),
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extremely low birth weight (BW<1,000gm), anemia (Hct<30%), umbilical catheter insertion, and thrombocytopenia
(platelet <50,000/mm?®), respectively. The factors affecting the mortality rate were extremely preterm (GA<28 weeks)
and shock. For long term outcomes of the 28 survivors, infectious complications (53.6%) were the most common
complication followed by gastrointestinal complications (50%) and intestinal failure associated liver disease or IFALD
(28.57%). Twenty-one percent developed recurrent NEC. The mortality rate of 33.3% was similar to primary NEC.
Seven percent of survivors developed post NEC stricture which all required surgery. Conclusion: The recent outcome
of surgical NEC at QSNICH has improved significantly with 70% survival rate. The factors affecting the mortality rate
are extremely preterm and shock. These factors will help to predict the prognosis of patients with surgical NEC prior
to surgical intervention. Hopefully, with aggressive measures starting from admission will help to reduce the mortal-
ity in the future.

Keywords: Surgical necrotizing enterocolitis, Mortality, Prognostic factors, Long term outcomes and Intestinal failure
associated liver disease

Introduction

Necrotizing enterocolitis (NEC) is the most common gastrointestinal(Gl) emergency in neonates. It is primarily a
disease of prematurity, with over 90% of affected infants being born before 36 weeks gestation.! NEC was first de-
scribed over 30 years ago in anecdotal reports. NEC remains the major cause of death in neonates and also a com-
plex disease with high morbidity and medical cost. Queen Sirikit National Institute of Child Health(QSNICH) is the
main neonatal center in Thailand. It is a super-tertiary hospital with about 400 neonatal surgeries per year. From
previous study conducted at QSNICH, the mortality rate of surgical NEC was 51.3%.” The objective of this study is (1)
to determine the overall mortality of surgical NEC, (2) prognostic factors affecting mortality, (3) to review the outcome
of surgical NEC; determine the complications and long-term outcome of survivors.

Material and Methods

The case notes of all infants whom were diagnosed with NEC at QSNICH during January 2011 - December 2016
were reviewed. Only patients that were operated at QSNICH were included in this study. Patients with NEC whom
received previous surgical treatment from other hospitals were excluded.

All patients were resuscitated with intravenous fluids, nasogastric tube decompression and broad-spectrum
antibiotics. Surgical intervention was performed when there was evidence of intestinal perforation, peritonitis, clinical
deterioration despite aggressive medical treatment or intestinal obstruction. Surgical procedure comprised of bedside
peritoneal drainage (PD) and/or intestinal resection with primary anastomosis, intestinal resection with proximal
stomal formation and proximal stomal formation without intestinal resection.

Data collection included demographics, clinical, laboratory, radiologic, operative data, complications and out-
comes. This retrospective cohort study mainly focused on outcome; therefore, the patients were divided and com-
pared in two groups; non-survivors and survivors. For descriptive analysis, mean, range and percentage were used.
Then data comparison was done by Student T-test, Chi-square with Yates’ correction. Statistic significance for all was
defined as p-value less than 0.05. The significant prognostic factors were calculated for risk difference and number
needed to harm(NNH). This study was approved by the Institutional Review Board at QSNICH.

Results

The total of 40 neonates with surgical NEC enrolled this study. The majority (67.5%) were premature babies.
The overall mortality was 30%.

From the demographic data, the non-survivors were characterized by lower birth weight, lower gestational age
and most had an umbilical catheter (Tablel). The mortality significantly increased in smaller neonates and the
extremely premature (p-value 0.01, 0.03) (Fig.1a, 1b). The most common presenting signs and symptoms for all
patients with surgical NEC were feeding intolerance, abdominal distension and erythema of abdominal wall (Table2).
Half of all the patients had symptoms within the first week of life and the remainders presented up to 45 days after
birth. There were almost no differences of the clinical findings between both groups except for shock (p-value 0.003).
All of the non-survivors presented with shock on admission.
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Table 1. Demographic Data

Demographic data Non survivors (N=12) Survivors (N=28) p-value
Gender

Male (N/%) 9 (75%) 14 (50%) 0.2641
Mode of Birth

Normal Labor 7 (58.3%) 19 (67.9%) 0.8282
Birth weight (grams) 1405 (730-3038) 2098 (870-3760) 0.0096
Gestational age(weeks) 31.1(23-38) 34.4 (28-40) 0.0262
APGAR at Sminutes 8 (5-10) 8.7 (6-10) 0.1910
NSAIDs use 2 (16.7%) 4 (14.3%) 0.8468
Aminophylline use 3 (25%) 2 (7.1%) 0.2968
Umbilical catheter insertion 7 (58.3%) 6 (21.4%) 0.0323

Maternal factors

Dexamethasone received 4 (33.3%) 5(17.9%) 0.5086
Chorioamnionitis 1 (8.3%) 0 0.6585
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Figure 1 b. Mortality and gestational age
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Table 2. Clinical findings

Non-survivors (N=12) Survivors (N=28) p-value
Clinical findings
(Min, Max) (Min, Max)
Onset of symptoms (day of life) 14.1 (2-44) 8.1 (1-45) 0.0884
Feeding intolerance 10 (83.3%) 26 (92.9%) 0.7301
Vomiting 7 (58.3%) 22 (78.6%) 0.6019
Blood per rectum 6 (50%) 19 (37.9%) 0.476
Abdominal distension 12 (100%) 28 (100%) 1.00
Shock 12 (100%) 9(32.1%) 0.003
Erythema of abdominal wall 10 (83.3%) 22 (78.6%) 0.7301
Palpable bowel loops 4 (33.3%) 2 (7.1%) 0.1004
Table3. Laboratory findings
Laboratory findings Non-survivors (N=12) Survivors (N=28) p-value
(Min, Max) (Min, Max)

WBC count (cells/cu.mm) 9,436 (720-19,780) 8,715 (2100-38,930) 0.775

Hemoglobin (g/dL) 10.5 (7.2-12.4) 12.4 (8-18) 0.007

Hematocrit (%) 31.2 (20.9-39.6) 36.4 (23.3-51.4) 0.012

Platelet count (cell/cu.mm) 72,250 (4,000-261,000) 162,160 (2,500-509,000) 0.039

INR 2.19 (1.63-4.0) 1.28 (0.92-2.09) 0.019

Metabolic acidosis 11 (91.7%) 16 (57.1%) 0.0771

Hemoculture positive within 3 (25%) 7 (25%) 1.00

94 hours

Ascitic fluid culture 5 (41.7%) 18 (64.3%) 0.3285

From the laboratory findings (Table3), the non-survivors group had significantly lower hematocrits, hemoglobins,

platelet counts and prolonged coagulogram. As for the radiologic findings (Tabled), the most common findings were

bowel dilatation and pneumatosis intestinalis. However, there was no statistical difference between both groups.

Although pneumoperitoneum is a clear indication for surgical intervention, only half of all surgical NEC patients had

pneumoperitoneum (Fig.2). Peritonitis was the second common indication for first surgical intervention.
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Table 4. Radiologic findings

Radiologic findings Non-survivors (N=12) Survivors (N=28) p-value
Bowel dilatation 12 (100%) 27 (96.4%) 0.5073
Pneumatosis intestinalis 9 (75%) 17 (60.7%) 0.6126
Fixed bowel loops 5(41.7%) 5 (17.9%) 0.2320
Pneumoperitoneum 4(33.3%) 16 (57.1%) 0.3006
Portal vein gas 2 (16.7%) 3 (10.7%) 0.6019

125.

100.

= 75.

£

2 50.

25.

0.

NECtotalis PanNEC MultifocalNEC  FocalNEC

Figure 2. Indication for first surgical intervention

According to the extension of disease that was found intraoperatively, it significantly had impact on mortality.
There were no survivors with NEC totalis, compared to pan NEC, multifocal NEC, and focal NEC (Fig.3). On the contrary
to the preoperative staging of NEC and the option of first surgical intervention (Table5), which did not significantly
affect mortality. Most patients underwent laparotomy as the first surgical intervention and all patients whom
underwent bedside PD required a second operation.

- Pneumopberitoneum o Peritonitis
““  Failed medical treatment ® Intestinal obstruction

Figure3. Extend of the disease and Mortality

Ui 44 aUUR 6 Us:DdouwnASMEU-SUcAL 2562




Table 5. Correlation of Mortality and

Bell staging , First Surgical intervention

Non survivors (N=12) Mortality (%) p-value
.20

Bell staging 0.6975
1ITA 2 40%
111B 10 31.2%
First Surgical intervention 0.8687
Bedside PD (N=9) 2 22.2%
Laparotomy (N=31) 10 33.2%

Table 6. Long-term outcomes of Survivors

Long-term outcomes

Survivors (N=28)

Infectious complications

15 (53.6%)

®  Ventilator Associated Pneumonia (VAP) (N=24) 14 (58.3%)
® Hospital Acquired Pneumonia (HAP) 9(32.1)
®  Septicemia 8 (28.6%)
® Infective diarrhea 6 (21.4%)
GI complications 14 (50%)
® [ntestinal failure 14 (50%)
®  High output stoma (N=22) 8 (36.4%)
® Recurrence NEC 6 (21.4%)
® Post NEC stricture 2(7.1%)
Intestinal failure associated liver disease (IFALD) 8 (28.6%)
Wound complication 5(17.9%)

Total parenteral nutrition duration (days)

Intensive care unit duration (days)

Ventilator duration (days)

Hospital length of stay(days)

Follow-up time (months)

39.6 (14-101)
32.5(6-154)
20.5 (3-133)
91.9 (24-255)
19.4 (0-67)

As for long-term outcomes of the 28 survivors (Table6), infectious complications (53.6%) were the most common
complicationsfollowed by GI complications (50%) and intestinal failure associated liver disease (IFALD) (28.6%).
Ventilator associated pneumonia (VAP) was the highest infectious complication in 24 of the 28 survivors required
ventilator support and the mean ventilator days were 20 days. Intestinal failure defined as prolonged total
parenteral nutrition duration(TPN) duration more than 28 days, was the most common Gl complication followed by
high output stoma. Stoma management is important to surgical NEC patients in 22 of the 28 survivors had
stomas. More than one-third of the survivors with stomas had encountered with high output stomas. It was more
commonly found in lower birth weight and younger gestational age babies (Table7). These patients have longer
TPNduration, central line duration and length of hospital stay compared to low output stoma patients. Also there
were a higher incidence of IFALD and stoma complications in high output stoma patients. Therefore, these patients
had an earlier stoma closure at 117 days compared to 195 days in low output patients. IFALD is also a serious
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Table 7. Clinical findings of Survivors with stoma

Clinical findings High output (N=8) Low output (N=14)
(Min, Max) (Min, Max)
Gender
Male (N/%) 2 (25%) 8 (57%)
Birth weight (grams) 1,524.7 (870-2,270) 2,168.7 (1,320-3,490)
Gastrational age (weeks) 31.1(28-37) 35.5 (32-40)
Total parenteral nutrition duration (days) 117.4 (104-153) 29.4 (14-97)
Intestinal failure 8 (100%) 5(35.71%)
Intestinal failure associated liver disease 5(62.5%) 3 (21.42%)
Central line insertion 8 (100%) 4 (28.57%)
Central line duration (days) 78.88 (22-167) 18 (9-25)
Central line infection 4 (50%) 3 (75%)
Stoma complication 8 (100%) 10 (71.42%)
Stoma duration (days) 117.4 (104-153) 195.2 (50-587)
Hospital length of stay (days) 170.8 (82-254) 72.7 (25-255)

long-term complication of the survivors of surgical NEC. Half of the survivors had prolonged TPN use more 28 days,
the mean TPN duration was 39 days. Mean maximum total bilirubin level was 13.3mg/dL (range 3.2-27.9), direct
bilirubin 11mg/dL (range 3.7-24.3), AST 195.3U/L (range 27-438), ALT 137U/L (range 11-320) and GGT 342.6 U/L (153.8-
531.5). However, it was reversible. No patient had liver failure and the serum liver function test returned to normal
after a period of full enteral feeding.

Recurrent NEC was found at 21.4% which only one-third required surgery. Their mean gestational age was 31.2
weeks (range 27-40) and mean birth weight was 1,426¢ (range870-2,900). Two infants required surgery due
to peritonitis and pneumoperitoneum. The mortality rate was 33.3% which was similar to primary NEC. Post NEC
stricture was found at 7.1% which all required surgery. Their post operative course was uneventful.

Wound complications were found at 17.9%, the most common complication was wound infection. One patient
had wound infection then developed wound dehiscence which required reoperation for wound re-suturing and
eventually was discharged home uneventfully.

Mean length of hospital stay was 91 days, 78% achieved full oral feeding and remaining went home on tube
feeding. The mean follow-up period was 19.4 months, unfortunately 2 patients lost to follow-up.

From all factors that were analysed, 7 prognostic factors were found to statistically affect the mortality of
surgical NEC patients (Table8). Extremely preterm and shock had lowest Number needed to harm of 2 for mortality
which meant for every 2 extremely preterm patients or patients with shock, one will die. Thombocytopenia had NNH
of 6 for mortality which meant for every 6 patients with thrombocytopenia, one will die.
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Table 8. Prognostic factors that affect mortality

Prognostic factors Risk difference Number needed to harm
Extremely preterm (Gestational age under 28weeks) 77.78 2
Shock 57.14 2
Coagulopathy (INR>1.5) 45.56 3
Extremely low birth weight (Birth weight under 1,000grams) 43.14 3
Anemia (Hct<30%) 40.48 3
Umbilical catheter insertion 3533 3
Thrombocytopenia (Platelet<50,000 cells/cu.mm) 19.44 6
Discusstion

The incidence of NEC varies from 1-3 per 1000 live births in many neonatal intensive care units.”’ In the NICHD
Neonatal Network cohort, rates of NEC were related to birth weight.® Lin and Stoll’ reported that the rates of NEC
were higher in very low birth weight (VLBW) infants. Other studies have confirmed that the incidence of NEC and
the mortality from NEC are inversely proportional to birth weight and gestational age.”'® Mortality rates from NEC are

#>81L12 The highest mortality rates occurred in VLBW infants who were male.* About 27-

high, ranging from 15-30%.
50% of NEC cases required surgical intervention.”'""* The medical case fatality rates were 5% to 10% and surgical
fatality rates were 23% to 36%.’In NEC patients, most widely accepted indication for surgery is pneumoperitoneum.
Ververidis, Kiely and Spitz"® reported the indications for operation of neonates with NEC included pneumoperitone-
um in 459%, clinical deterioration in 37% and intestinal obstruction in 18%. In our study, pneumoperitoneum was
found only in 50% of surgical NEC patients, second indication for surgery was peritonitis in 28% and third, intestinal
obstruction in 18%. It is confirmed that the presence of pneumoperitoneum is not demonstratable in neonates with
intestinal perforations.'™ It is also reported that the patient who had thrombocytopenia, persistent metabolic aci-
dosis reliably indicated the presence of gangrenous bowel.'

From our study, the mortality rate for surgical NEC was 30% which meant 70% of all patients survived and
returned home to their parents. The survival rate of surgical NEC in our institute has greatly improved from 48.3%
up to 70%.” We found 7 prognostic factors that affect mortality; extremely preterm (GA<28 weeks), shock, coagulop-
athy (INR>1.5), extremely low birth weight (BW<1,000em), anemia (Hct<30%), umbilical catheter insertion, and
thrombocytopenia (platelet <50,000/mm?), respectively. Extremely preterm and shock were the factors that had the
highest impact affecting mortality. The factors that do not affect mortality are APGAR score, WBC count, metabolic
acidosis, positive hemoculture and ascitic fluid culture, radiologic findings, Bell staging of NEC and first surgical inter-
vention.

Despite the mortality, surgical NEC survivors are more likely to have morbidities. This study showed complications

which are comparable to other international studies>'**

that reflect the standardization of care of surgical NEC
patients in our institute. Survivors have long hospitalization due these variety of complications, the average was 3 months
in total and at least 1 month in the ICU. These numbers are even higher in survivors with intestinal failure especial-
ly in patients with high output stoma. High output stoma patients are more challenging for post-operative care. High
output stoma is more common in lower birth weight and younger gestational age patients. They require longer TPN
duration and central line duration which resulted in higher incidence of IFALD and stomal complications compared
to low output stoma patients. Surprisingly, there was higher incidence of central line infection in the low stoma

output patients despite the lower central line duration. This might be the results of small sample size or the defect
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of central line management which should be reviewed. Half of our survivors had intestinal failure which is a serious
long-term complication. Intestinal failure develops when there is inadequate functional intestine to absorb the nu-
trients required for growth that results from intestinal resection or from poor functional of residual intestine.” Short
bowel syndrome is one of the most serious long-term Gl complications of NEC with an incidence of up to 23% in
survivors.”' Short bowel syndrome is considered the major cause of intestinal failure, however in our study there was
no patient that had extensive short bowel syndrome. After optimal bowel rehabilitation and stomal closure to gain
intestinal continuity, all patients were discharge with full enteral feeding. For IFALD, the well-known risk factor was
prolonged TPN use and aggravated by episodes of sepsis. However, it was reversible and no patient succumbed into

liver failure. Twenty-one percent of survivors developed recurrent NEC, our number is quite high

22-24

compared to other studies that showed the incidence of recurrent NEC was under 10%.““ The higher numbers

presumably because of small sample size and all patients were NEC (Bell staging) stage 3. The mortality of patients
with recurrent NEC were similar to primary NEC of 33.3%. However, for post NEC stricture, our study showed a
lower incidence of only 7% compared to 10-35% from other studies.””" All post NEC stricture patients required
re-operation and all were discharged home, uneventfully. The mean follow-up time was more than 1.5 years and
most were doing well except for 2 which lost to follow-up.

The limitation of our study is the retrospective nature which may lead to historical data loss. Secondly, a small
sample size which a multi-center study should be conducted.

Conclusion

The outcome of surgical NEC has improved drastically. The survival rate is comparable to other large centers.
The prognostic factors that have high impact for mortality are extremely preterm and shock. These factors will help
predict the prognosis of patients with surgical NEC prior to the surgical intervention. Hopefully, with aggressive
measures starting from admission will help reduce the mortality for these unfortunate babies

Further multiple centers studies are essential for NEC patients to find a cure or prevention to reduce the
morbidity and mortality, and also systematic follow-up at a later stage is necessary to improve the quality of life of
the survivors post-NEC.
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Abstract: Risk Factors for Alcohol Withdrawal Delirium in Patient
with Alcohol Dependence of Thanyarak Maehongson Hospital
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Thanyarak Maehongson Hospital, Pang Moo, Mueang Mae Hong Son, Mae Hong Son, 58000
(E-mail: Med4407144@hotmail.com)
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Background: Alcohol withdrawal delirium is a serious and fatal condition. Understanding the risk factors for this
condition can provide appropriate care and prevention. Objective: To determine the risk factors for alcohol with-
drawal delirium in alcohol dependents of Thanyarak Maehongson Hospital. Method: This study is a case-control
study. The sample consisted of alcohol dependents treated at Thanyarak Maehongson Hospital between October
2016 and September 2018. One hundred alcohol dependents were simply randomized selected and then simply
randomized into two groups, one with alcohol withdrawal delirium and the other one without alcohol withdrawal
delirium. Results: The 100 patients diagnosed with alcohol dependences were divided into two groups, 50 patients
(50%) without alcohol withdrawal delirium and 50 patients (50%) with alcohol withdrawal delirium. The risk factors
for alcohol withdrawal delirium are history of other drugs use (Adjusted odd ratio [AOR] = 2.732, 95% C| = 1.118-
6.667), respiratory rate > 20 times per minute (AOR = 4.319, 95% Cl = 1.069-17.458), creatinine levels < 0.67 mg/dL
(AOR = 4.151, 95% Cl = 1.740-9.899), and the SGOT > 150 UL (AOR = 4.573, 95% Cl = 1.780-11.752). Conclusion: From
this study, it was found that the risk factors for alcohol withdrawal delirium included history of other drugs use,
respiration rate at admission, serum creatinine and SGOT enzyme level.

Keywords: Risk factors, Alcohol dependence(s), Alcohol withdrawal delirium
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Loun e 918 @a1unIN SEAUNSANY UseIRUSnmunisi
451 UsedRszognalunisiug Useiinain alcohol
withdrawal delirium w1neu UsyiReinisdninisunneu
Usgdanisldansianfineindy UseiRlsavsesadamianie
wazUszinlanuszandmnednns Jadonanisusziiunsniu
loun gaumall dnsinsmela srsnswiuvewiala A
1adin Azuu CIWA-Ar USNTU kaEHANTIATINVBIUTURNNS

AnTgideyauazada ladifganssuudmiung
usTEednvaznguUsEIIng miAnuitaduidsudasiade
addlaauaidmiufuusiiduiudndenunm 19ada
NINAERUAAMSUAILUITIUTUI wazadAn1sIATIZH
n1sannesladadnidanyiinsizidimiumeadnsnies
fensinsynineiauds lnemsanunilden p< 0.05 1Ju
ALLERIAULANADE 1R TIAIAYNISERRA N15ATUIUNIS
afnlilusunsumeufinmesdnsagy sPSs nsAnwnilldsy
N38RIRINANLNTTUNTITLTTTUNTILVRsETUUUR
w1 warilusdRnenandauisn vt

withdrawal**

wa

Mnmsnunuteyatudifounaiau 2559 dufeu
fugeu 2561 uwﬂ’mwlmsumi’;mamwLﬂuwmammaﬂmv
mumiammamammumau 100 518 fUaeduneae 98
efndusevaz 98 mqmaa 44.99 (+9.15) Y @nunmiu
A 52 seAalusesay 52 endnsude 54 Tefnduiesay
54 Tspuszddmuilsannuduladings 31 28 s1efn
\ufeway 28 fheguyvasusng $1umu 63 seAndy
Yovay 63 szovnailunishuads 25.88(£10.369) U Ui
ns > 4 Ay 96 518 Anludosaz 96 YUAYDIET
Arandulszdn Fowdwmn 40 An3 94 eAnduosay 94



AUreRvaaus 10 Aunnsguduly 88 seAnluiesay nsinumsuaziivszdfiennts deliium fleniaiin alcohol
88 fusyiRo1n13dn 24 518 Andufosas 24 fiusyiRenns  withdrawal delirium gandnegnafideddeyyneedia (11319 1)
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M13°99 1 TeyadnuaizduyaragUisingsiiulsmenuiadyyshvuldesaou

é’numzdmyﬂﬁa Without AWD With AWD Overall p value
(n =50;100.00%) (n =50;100.00%) (n=1003100.00%)
INFFI8(510) 48(96.00%) 50(100.00%) 98(98.00%) 0.51
214()) 44.36(10.28) 45.62(+7.89) 44.99(+9.15) 0.49
ADIUMNANTA(518)
G 12(24.00%) 10(20.00%) 22(22.00%) 0.39
-9 28(56.00%) 24(48.00%) 52(52.00%)
- uthemeda 10(20.00%) 16(32.00%) 25(25.00%)
IBN(518)
- Fudn 31(62.00%) 23(46.00%) 54(54.00%) 0.00"
- InBAINIIN 8(24.00%) 24(48.00%) 32(32.00%)
- /Ay Idmne 7(2.00%) 2(1.00%) 9(9.00%)
- e 4(1.00%) 1(2.00%) 5(5.00%)
Tsaseddasie)
- iilsailseidn 26(52.00%) 31(62.00%) 57(57.00%) 0.31
- aywsulafinge 9(18.00%) 15(30.00%) 24(24.00%)
- anvu 1(2.00%) 0(0.00%) 1(1.00%)
- Isannians 5(10.00%) 2(4.00%) 7(7.00%)
- TsmleanSoviaenay 0(0.00%) 1(2.00%) 1(1.00%)
- Tsaszunilsyand 2(4.00%) 1(2.00%) 3(3.00%)
Tilaanys
- avwaulafingauaz 2(4.00%) 0(0.00%) 2(2.00%)
Tsanmavany
- mwauladiagaas 2(4.00%) 0(0.00%) 2(2.00%)
WIMINU
- Tsnduq 3(6.00%) 0(0.00%) 3(3.00%)
sz iams I¥msananwiia
Bu(s10)
- hdmsawResiiaoy 23(46.00%) 13(26.00%) 36(36.00%) 0.03"
T 26(52.00%) 36(72.00%) 62(62.00%)
- iduazeth 1(2.00%) 0(0.00%) 1(1.00%)
- Fhasnth 0(0.00%) 1(2.00%) 1(1.00%)
szoznalumsand) 24.56(210.09) 27.20(:10.60) 25.88(+10.37) 0.21
mmﬁiumiﬁugﬁ(ﬁm)
- <andudlant 4(8.00%) 0(0.00%) 4(4.00%) 0.12
- s anfudand 46(92.00%) 50(50.00%) 96(96.00%)
FAYDIY31(318)
- mduas 0(0.00%) 1(2.00%) 1(1.00%) 0.68
- gndues 2(4.00%) 3(6.00%) 5(5.00%)
- W& 40 Ans 48(96.00%) 46(92.00%) 94(94.00%)

Puaannsgiuaeiu

(510)
- 3-4Aunasgu 1(2.00%) 0(0.00%) 1(1.00%) 0.42
&
- 5-6 AR 1(2.00%) 0(0.00%) 1(1.00%)
A&
- 79 Aunasgu 6(12.00%) 4(8.00%) 10(10.00%)
- Awe 10 AuNIASTIY 42(84.00%) 48(96.00%) 88(88.00%)
2
au'y
filszRemsdn(s1e) 10(20.00%) 14(28.00%) 24(24.00%) 0.35
11/529@ delirium(510) 3(6.00%) 11(22.00%) 14(14.00%) 0.02"

xﬁizﬁ'ﬂﬁ'ﬂﬁ'ﬁiyﬂwﬁaa ; p < 0.05, AWD: alcohol withdrawal delirium
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M13199 2 wansussiiuusnIuvestheRngslulsmeuasyansnyuwisesaeu

(g

wamsUszidiuusnivvesy Without AWD With AWD Overall p value
Aagn (n =50;100.00%) (n =503100.00%) (n=100;100.00%)
AZUUU CIWA-AT 15051 3.82(2.76) 5.82(+4.78) 4.82(+4.01) 0.01
(AHUY)
dynudwisny
- AMUAUsystolic (WN. 130.08(+17.13) 128.16(+15.31) 129.12(+16.19) 0.56
1lsen)
- AMUAYU diastolic (MW, 82.50(+11.62) 81.52(+13.58) 82.01(+12.59) 0.70
SIEGID)
- Sanmsmels (adade 20.12(+0.48) 22.12 (£12.14) 21.12(+8.60) 0.04*
i)
- sanmsiduveriale 89.06 (+11.49) 90.14 (+15.96) 89.60 (+13.84) 0.70
(Afadornti)
- guvgl (waFod) 36.63 (+0.34) 37.97(+8.53) 37.30 (£6.05) 0.15
Ymausn$u (me/dL) 120.00 (:50.22) 115.97 (+46.99) 117.94 (+48.39) 0.83
Trzauiisdnyn1eana ; p < 0.05
A5197 3 NaNIATIIMIiBsUfRnsvesitredngslulssmenuiadyanintulisesasy
HaMsnsIIMatiol fiinms Without AWD(n=50) With AWD (n =50) Overall (n=100) p value
X+SD X+SD X+SD
Hemoglobin (gm/dL) 14.06(2.19) 13.59(+1.87) 13.83(2:2.04) 0.26
Hematocrit (%) 41.63(6.31) 41.63(+6.31) 41.19(+5.54) 0.43
White blood cells (cells/mm’ ) 6.15(x2.44) *10’ 6.67(x2.88) *10° 6.40(+2.67)*10’ 0.20
Platelets (cells/mm3 )
Bun (mg/dL) 187.64(+89.99)*10’ 191.86(:107.00)*10’ 189.75(98.38)*10’ 0.83
Creatinine (mg/dL) 10.29 (£3.82) 9.85(%5.56) 10.07(4.75) 0.21
Sodium (mmol/L) 0.76 (0.20) 0.66 (+0.19) 0.71 (+0.20) 0.01"
Potassium (mmol/L) 138.71 (+3.95) 139.93 (+4.89) 139.32 (4.46) 0.18
Chloride (mmol/L) 3.24 (£0.42) 3.24 (£0.47) 3.24 (£0.44) 0.99
Bicarbonate (mmol/L) 101.32 (+4.95) 101.37 (+4.93) 101.34 (+4.91) 0.96
Calcium (mg/dL) 24.92 (+3.62) 24.65 (+3.19) 24.78 (+3.39) 0.70
Magnesium (mg/dL) 9.12 (x0.62) 9.05 (+0.50) 9.08 (+0.56) 0.49
Phosphorus (mg/dL) 1.86 (£0.33) 1.67 (£0.36) 1.77 (£0.36) 0.01"
Albumin (gm/dL) 2.90 (+0.69) 3.08 (+0.88) 2.99 (+0.79) 0.27
Globulin (gm/dL) 4.03 (£0.49) 3.94 (+0.46) 3.98 (+0.48) 0.36
Alkaline phosphatase (UL) 3.78 (£0.71) 3.81 (£0.65) 3.79 (+£0.68) 0.95
SGOT (UL) 109.98 (+45.72) 118.02(+48.28) 114.00 (+46.96) 0.39
SGPT (IUL)
Total bilirubin (mg/dL) 124.52(+86.78) 185.76 (+111.82) 155.14(+104.22) 0.00
Direct bilirubin (mg/dL) 64.84(+41.05) 73.18(+46.73) 69.05(::43.99) 0.35
1.33 (&1.52) 1.14 (20.71) 1.24(+1.18) 0.53
0.41 (+0.71) 0.40 (+:0.36) 0.41 (+0.56) 0.13

Tszamniodnn1eada ; p <0.05
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dlofinnsannansuszdiunsnsunuinasuuy CIWA-Ar
usn3ulade gl 4.82(x4.01) Azuu dryannudnusniuiien
ALY systolic 188 129.12(+16.19) un.Usen ALY
diastolic iy 82.01(x12.59) uu.Usen Snsnsmelaads
21.12(+8.60) Adsounit Ssnsiduvesiilands 89.60
(£13.89) adastounit gaungfineiads 37.30 (+6.05) iwaidua
syfuthaausnu 117.94 (+48.39) un.dewn@ans Tnenwuin
FUERAngsI7 alcohol withdrawal delirium azdimaziuy
CIWA-Ar LLiﬂ%ULaﬁaqaﬂdw LLazﬁﬁmﬂmﬁmshﬁqaﬂiwasm
TifudnAnyyneeda (nsnadi 2)

NNNANIATIIMSReIUTRnsagnuIeRngsi

i alcohol withdrawal delium agiiasgduaiioftusiinii
seAuuuni@ouingy wagiissduteuluidiu SGOT gendn
agnalifud@nymneadn (insnef 3)

vmndanguiladenisnadnaznuinluguisingsiid
alcohol withdrawal delirium agfi§1urugUasfngsi
AzLUY CIWA-AT Usn3U > 10 Azwwy easnsmeglawindu
viegend 20 afuiownd sxduediofidusindt 0.67 (me/dL)
wundFendasnin 1.8 (me/dL) seauteulwaisiu SGOT wihiu
vIegendn 150 (UL) ddwiugihegandtedrsiidedAnmia
aid (ansnsi @)

o v ¢ '

A13199 4 Yadennedtinvesftheingsilulsmeuasyaninyuisesaau

(g

flademanatin Without AWD With AWD Overall p value
(91@) (n =50;100.00%) (n =50;100.00%) (n=100;100.00%)

Age > 407 34(68.00%) 38(76.00%) 72(72.00%) 0.37

Suaudiheagaifingiuy 1(2.00%) 8(16.00%) 9(9.00%) 0.03"

CIWA-Ar Usnf1 = 10

ASUUY

Respiration rates > 20 ﬂ%ﬂ(ﬂ"e) 3(6.00%) 10(20.00%) 13(16.00%) 0.03"

Wil

Hemoglobin < 10 gm/dL 2(4.00%) 1(2.00%) 3(3.00%) 0.56

Platelets < 100,000

cells/mm’ 5(10.00%) 8(16.00%) 13(13.00%) 0.37

Creatinine < 0.67 mg/dL

Sodium < 135 mmol/L 18(36.00%) 33(66.00%) 51(51.00%) 0.00

Potassium < 3.5 mmol/L

Calcium < 8.5 mg/dL 8(16.00%) 6(12.00%) 14(14.00%) 0.56

Magnesium<1.8mg/dL

Phosphorus< 2.5 mg/dL 38(76.00%) 38(76.00%) 76(76.00%) 1.00

SGOT = 150 UL

SGPT > 150 IUL 4(8.00%) 4(8.00%) 8(8.00%) 1.00

Albumin < 3.5 gm/dL 17(34.00%) 27(54.00%) 44(54.00%) 0.04"
14(28.00%) 9(18.00%) 23(23.00%) 0.23
12(24.00%) 27(54.00%) 39(39.00%) 0.00
4(8.00%) 2(4.00%) 6(6.00%) 0.69
5(10.00%) 7(14.00%) 12(12.00%) 0.54
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waziilofiarsaniednsudesetaneau (Unadjusted
OR) vastladennainasnuiniademenainiiislonase
n1540A alcohol withdrawal delirium lan 813 mnwnsnss
UseiRmsiiansiaminafindu sy SRenns delirium Azuuy
CIWA-Ar LLiﬂS‘ULW]ﬂ“UVﬁE]ﬁQﬂ’J’] 10 AzUUY 9nssmela
whiunsegenit 20 adwoundl Aestefitusinin 0.67 mg/
dL auunii@en Yesnin 1.8 me/dL uazsgauouledau
SGOT wirfun3egendn 150 UL ilevhmsususnsndesine
wuudaewuUsne 01y uazanunmdadusulsidny
INNITIUNIITINTIN 2 Sadudnsisidnsdeset
veuiiteddnymnsadfasnudn Sasideaiuuds (Adjust-
ed OR) vos¥adenenddnfidvedAynieadd ldun
Usz¥ansldansiandnvindu gnsnsmelaviiunsegs
13120 Adsewnit AeseRidudnit 0.67 wazsesutevls]
fiu SGOT winfiuneaandn 150 (9157991 5)

delirium ELuna:uwmmaLLaummwaqmimmzo2“ Wialieu

ﬂUmiﬂm:mawmmuwmqﬁwamuawwlumaﬁaﬁwﬁw
WNGOGIL‘UHLG]EJ’mug 5 dmsuiladennsndfiniiunnsiann
Msfnwdu wu miﬂ'ﬁﬁaﬁmmalziﬁmaﬁiamil,ﬁm deliri-
um? esndlsmenuna Swyansntudgesaeuduaniu
nguasudareszRunfis Nl mﬂmmammmmmaumq
10 UTanishudiganasainuguusedlsauindeinle
Hadef1ueny uarUinunsaulifaauanafumiou
msisereountiil ednslsimunisinuiliidostavesnis
Anwiluadedl Adrdgde 1. Ussanslunsdnwiildeny
Laéaﬁauﬁﬁ”quq Lﬂuﬁ‘ﬁ'?{mqﬁﬂ%mmmﬂ waziluduaely

U
a

AUNYTUIRTEAURRLN Feonalylamnsadusunudmiu
aorunguianaluls 2.Useiinisiinenistnings wie
81115 delirium leannisaeunmenisgieuasUseifan
mﬁvLUausuaﬂlﬁqw&J'ru1aﬁmmiﬂmmamaaummumﬂw

A13199 5 Toyadndessianisiinn1dg Alcohol withdrawal delirium

Tademenain

Unadjusted OR (95% CI)

Adjusted OR (95% CI)

DBWAHATNITY

o 9 a a A
sziamsldmsananasiindu
flszianig delirium
CIWA-Ar 43051 > 10 AZLUY

v
Respiration rates > 20 A5IAOUIN

Cr <0.67 mg/dL
Mg < 1.8 mg/dL
SGOT > 150 UL

4.04(1.54-10.61)’

2.70(1.15-6.34)

4.42(1.15-16.96)
9.33(1.12-77.70)
3.92(1.01-15.22)°

3.45(1.52-7.85)
2.28(1.02-5.11)"
3.72(1.58-8.74)

3.45(0.90-13.25)
3.76(1.08-13.05)"
1.76(0.29-10.60)
8.56(0.56-131.14)
7.94(1.30-48.41)"
3.46(1.05-11.43)"
2.08(0.60-7.20)
6.40(1.86-21.99)"

Tszdniodnniedda ; p <0.05

-Adjusted OR AAUANAT 1Wel 91 tazaaumMmusmnuaailsilsns udessedeiiivd g neada

IvIsnl
91nHaN1sAnEIT 1R uaznUITatenarddndiiiy
Tonameansiia alcohol withdrawal delirium fivaretlady
Toun Uszdansldansiandnuindy snsinismelansn
Sussiuaslefity wavszduves SGOT Inelasefiaenados
funsdnwdauluglunguguasinganeumindldud
Usziinsldasianfnedadu snsinismelausniu uas
sedures SGOT2™ awinnsldusy Sannsldansianfnuia
SuinansznusonisyinuvesszuuUszamla® snsinng
melausnfuanunsaiduerniswansfidrdydmsvennis
alcohol withdrawal 6™ uazsydiu SGOT Feuansdeming
Fuusaenisiasuuiniuvesduainueanasea ’ agnals
Amufiuntady wu Aiesieffud fdmuinduiiededes
M54 alcohol withdrawal delirium $ae siaiiiiesaina
ﬁmsﬁnmwu*jﬂuﬂémﬁﬁmﬂ%LaﬁﬁuﬁﬂﬂﬂLLamﬁnmaﬂﬁm
Hefidosuaz mwuiuﬂammwumu TAUUIATUTULTY
F107°%2 yananiitmuinAeiiefdusmduiusiunisiin

01saisnsuMsIwng
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asu

NNSANEINUIYITeMNLLaN@AR alcohol with-
drawal delirium lowa Useidnsitasanfnsianduy omsn

nsmelausniugendt 20 asadeui seAuAsIeilumINg
0.67 mg/dL uazszAuves SGOT Wihiuriegendn 150 UL
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nauuiaenssy aa1duaun MANURIANMSIEE NJImnLILAS 10400

Abstract: Surgical Approaches for Congenital Diaphragmatic
Hernia - Thoracoscopic Repair Versus Open Repair: A Systematic
Review and Meta-Analysis

« Noitumyae J, Laorwong S, Tongsin A
Department of Surgery, Queen Sirikit National Institute of Child Health, Bangkok, Thailand 10400
(E-mail:n.jarruphong@gmail.com)
(Received: May 28, 2019; Revised: September 5, 2019; Accepted: October 10, 2019)

Background: Congenital Diaphragmatic hernia can be treated by Thoracoscopic repair (TR) or Opened repair
(OR). Although there’s unclear which technique has better outcome. Objectives: Our primary objective aims to
compare outcome in the recurrent rate and mortality rate of TR and OR. The secondary outcome were arterial
oxygen, carbon dioxide & pH and the operative time. Method: A systematic literature search was performed through
three databases (MEDLINE, PUbMED and CLINICALKEY) for studies published from January 1995 until January 2019.
The comparison retrospectively studies between TR versus OR were included. Results: Fifthteen observational
studies, comparing TR and OR, met the criteria and showed the higher recurrence after TR (Relative risk 2.43, 95%
Confidence Interval 1.12 - 5.31, p-value = 0.03) but subgroup analysis in defect size’s studies (Primary and Patch
repair) were not statistical significance (Relative risk 1.32 and 95% Confidence Interval 0.20 - 8.62). The mortality rate
was lower for TR (TR - 2.09% and OR 17.05%, Relative risk 0.18, 95% Confidence Interval 0.08-0.37, p-value <0.0001).
The secondary outcome in arterial oxygen & carbon dioxide, pH were not different but the operative time for TR was
longer than OR (Mean Difference 47.99, 95% Cl 4.03-15.03, p < 0.0001) and the operative time had the downward
trend. Conclusion: Thoracoscoppic repair was the safe technique, during intra operation and had the good outcome
because there was no difference in recurrence, better cosmetic, small incision and rapid recovery.

Keywords: Congenital Diaphragmatic Hernia, Minimally Invasive Surgery or Thoracoscopic Repair-TR, Open
Repair-OR, Arterial Oxygen level:PaO2, Arterial Carbon dioxide level:PaCO2
unAQgio

nivds Tsrldidounsetian (Congenital Diaphragmatic Hernia) Wumnuiiaunddeusiuinfianansasidasnulasenis
N1fAde4ndas (Thoracoscopic repair: TR) w3an1su1dnuuuln (Opened repair: OR) Fedslaifinanisnw
fdoau Snguszasd : denumusgraduszuilunamsfnundnlunsiandud Snanissendin wasnamsfinizes
szauvesoendiauluiden msusulaeenledluidon anudunsa-asluden wazsvoznainisiidnvesnisiidaLuule
Wisuidisuiunisiidindesndes 38n15 : Wnenisuniuegaduszuy 9nn1s@inwiaingiudeya MEDLINE, PUbMED ua
CLINICALKEY 970 uns1Ad W.A. 2538 - 1ns1Ad W.A. 2562 Wa : ﬂ?iﬁﬂ‘iﬂ’lLLUUEﬂJ’BUﬁéjﬁﬂg\‘muﬂ 15 ﬂ’liﬁﬂﬂ’]WUéjﬁﬁ’]ﬂﬂiLﬁﬂ%’W
Tunsthdindesndesiigand 71 Relative risk 2.43 Wiuag 95% Confidence Interval 1.12 - 5.31 #1 P-value = 0.03 wsilile
duasieinguees (Subgroupanalysis) ﬁLU%'fJULﬁsruLa‘wwﬂumiﬁﬂm5wmmszj'aﬂwﬂuﬂa:mﬁmmiaLsﬁuszj'auléf (Primary
repair) uagliTaniiien (Path repair) nduliunns1aiu (Relative risk 1.32 wiwag 95% Confidence Interval 0.20 - 8.62)
wardns N1 EeTin (Mortality rate) vosnsrdndesndasfitesnind Relative risk 0.18 Winway 95% Confidence Interval
0.08-0.3771 P-value <0.0001 (TR - ¥ata 2.09 uax OR Sovay 17.05) uenanidmusziureseendiou asueulasenles
anufunsa-ssvendenliunndieii wisrernainsiidndesndasfisnnninuuuida Mean Difference 47.99 unit 95% Cl
4.03-15.03 1l 71 P< 0.0001 Fefuualifuanas agu : muhdindosndesinuilsaldidounsyisan 1Wumssnuiitianu
Uaensensluszninamsinga waglinan1ssnudilduansnsiunsindauuude uwivunvesusadianas nmsiusaiatu
warn1siinNRAgUveImTIenlusuIARanas

o1saisnsumisiwng



Aednay : lsaldideunszleau msiidndesndassnunlsalddounsedsan nssinsnwilsaldidounsyiaauwuudn

U a A Y L3 A
syaurandauluiden syrunsueulneanlenluiben

unun

Tsaldideunszdean (Congenital Diaphragmatic Hernia) Wuaufinunisausiuialunsadianszdeay Tnenug U
nsaInIsIAnUsERNA 1 2 2,500 - 4,000 yMInUsNAaen’ mwuamwmamwmaummz3Imsmuaaﬂunﬁaiwﬂamavwaaﬂ
Genvenditos (pulmonary hypoplasia) uagauAuUengs (pulmonary hypertensuon)2 %wmm;umwaa‘bﬂ‘uuagﬂu
amzdnam mdnwlsaldideunsydimilutiagtuuisnsdnwesniu 2 svezie Pulmonary and cardiovascular stabilz-
ation insedinagnun1izauiululengs (pulmonary hypertension) lugasusn uagn1suia (Operative procedure) Tu
Aemds Fan19g pulmonary hypertension 1Aaannsaiislenuazviasnidontenilsianysaineliiinnnizuineendiou
(Hypoxia) 15uaule eanlydludiends (Hypercarbia) wazidoalunsn (Acidosis)’ mendnsnelsalEdeunsydiau (Congenital
Diaphragmatic Hernia) Tutlagtufimsridaivannanslagutadu 2 ngue nmsidiauuuida (Open technique) wagnns
N1ffndosndas (Minimally Invasive Surcery) fifltunsausnlu w.a. 2543 Tag Francois Becamur® Tunisundndesndosinu
faten (Thoracoscopy) Fsiifer e wuwsiln (Adhesion) o e1n1sUaaTiosunarsaiivwAiEn HuiaEs ANUAATUVDN
NTNBN UAZAIUAIIIUVBIUNANARTIRNTY

a&J'leﬁmﬂuﬂﬁmﬁmﬁmﬂé'aqshmj'adaﬂ (Thoracoscopic surgery) fimsadrsiudilunmsriiagenivevlaeenles
Tudesen FeazneliiAnnnizainsendiau (Hypoxia) mauauimaaﬂlmimaamm (Hypercarbia) uazideadunsa
(Acidosis) "Lmmeuivmwmmiummsmauu st RN ilddedssrnamnsidnivsnndy Se
maiw,ﬂmmawmﬂanawu uafmﬂumLﬁmﬁmimmwmimmwmamiiﬂmLuaamﬂmmuwmwwuiﬂuaEmﬂam’lmi
meiireuinegs mmmmiﬂaaLmeammmimmmnmmmﬁmimmamﬂaaqmmjaﬂaﬂ (Thoracoscopic Surgery) Hagas
wa’Lmamamiﬂﬂwmmﬂﬂmmamsiﬂm Sasmsiingn (Recurrent rate) 8m351n1359A%30 (Survival rate) visedasInTside
Tim (Mortality rate) Pnmsanemumuegiaduszuuteuniiifmusnsniniaen (Recurrent rate) figunnninfesas
20-40 7 Relative risk 2.81-3.50°%" # pgsfitsdAgnisadniunisifndeindes (Thoracoscopic repair) WisuLsUAUNg
HfALUULR (Traditional opened repair) saﬂuﬂﬁmuuumiﬂﬂmLﬂi&mmauwmﬂmﬁuu (Non Randomised Control Trial) 34
L‘LJW];H‘UENmiﬁﬂw’mumuamﬂLﬂuiu‘uumau (An update of an existing systematic review)

danna:dsms

nsfnwidunsfnumumuegiaduszuy Mnenasiadunaniifouaznsmeunsiszuudidnnseind aw
Sanquuara wlneReus 1 1nTIAL WA, 2538 89 1 UNS1AL WA, 2562 duiuangudeyadidnvnsedindain MEDLINE, Clin-
ical key, PUbMED Aun131nA131 Congenital diaphragmatic hernia, thoracoscopic, laparotomy, transabdominal surgery,
thoracotomy, open surgery, minimally invasive surgery, minimal access La¥ comparison ﬁﬁLﬁumﬂuﬂaqwéﬂﬂiﬁuﬁu
uaﬂmﬂﬁé’dﬁuﬁumﬂi’mmmﬁ%’aﬁLﬁ'm‘ﬁmﬁ’uLaﬂmﬁmﬁﬂmgﬂﬁi’ﬁmvl,i'l,awwmiﬁﬂmﬁLﬂuﬂwwé’qﬂqwl,l,azmmlwa
Uszinnsenunsanuiidadentdun n1sfnwidounds (Retrospective studies) Mdunisnwinisidninuilsaldiden
nzdian Wisuisuszinensiidndesndesutesonuaznisiidatuuie mﬁﬁﬂwﬁ%’aﬁﬂfjumzmﬂiﬁﬁﬁmimﬁmdm
ndoerugaTies (Laparoscopic repair) iieAnuInan1s3nwmdn (Primary Outcome) fio §n51MsiAngh (Recurrent rate)
wazdnIIN1399ATIN (Survival rate) voIN1IHIAALUULTA (Open repair) wazN1HIRAADINADY (Minimally Invasive
Surgery-Thoracoscopic repair) wazifiofinunan135nw1584 (Secondary Outcome) Ao seduvaseandwuluden (Pa0?)
msueuln senludludien (PaCo) mnulunsa-srsludion (pH) wazszaznaIMsHida (Operative time) ¥99N15HAALUY
\Un (Open repair: OR) waznsedndsnass (Minimally Invasive Surgery-Thoracoscopic repair: TR) Lﬂ‘U‘UEJiJaImEJmS
ﬂ@Laaﬂﬂ’]iﬂﬂ‘i&ﬂifﬂEJI‘ULLU‘Uﬂﬂﬂiaﬁﬂ’]iﬂﬂ‘H’]W}uLﬂmsl/l‘Vlﬂ’mu@‘LJ’l"lJE]ﬁJaV]VL@‘\]’]ﬂﬂ’liﬁﬂH’WlNWUﬂﬁﬂﬂL"U']LLauUiuL‘MUﬂ’J’]MLﬁEN
2990Af mﬁ]w 1,2 uaz 3 ‘UiuLNUQﬂLaaﬂaﬂﬂﬂLﬂu@ﬁium@ﬂu sAnillsinssiunasidndnagdaeues gnAnganlauAn
1BoNANNALLAGUN mﬂmamqumwm 3 enasnfinsansmiuiiemdeagy ImawmmﬁmummLamﬁuaqaﬂmﬂu
3 sgaulaln Good quality, Fair quality wag Poor quality Luu Cohort study/Case control Study THedosioUsvdiuanu
JAesueeaRuas Cochrane Collaboration #38) New Castle-Ottawa scale Aps1evidayayiin Binary/Dichotomous outcome
Wiguieutayalagly Relative Risk (RR), 95% Confidence Interval (95% CI) Yayawila Continuous data \USguiieudaya
Tngly Mean Difference (MD), 138 Standard Deviation (SD) ﬁﬁaaﬂaﬁmmmﬁ’]mé’ﬂLﬂﬂwﬂlﬁ YIANTIATIEIBAUIU WAL
aalldifuendiurivesranisfing (Heterogeneity) Inesediupinuddyn1sadnd P-value >0.1, 12 <50% Tagld Forrest plot,
Inverse Variance method Waz Random effects model lsinms@nunfiamiliiduiusuazdoyaiiliannsntiusndaaseild
gmianiesziidsnmnin uaglimsdunszituungudes (Meta-analysis 138 Subgroup analysis) Liteliasesiteya
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Identification

Record identified through database (n=270)

|

Record after duplicates removed (n=267)
Record Full text exclude (n=241):
Screening l — Other technique
Records screened (n=26) No comparison
l Case(s) report
Eligibility Full text article for eligibility (n=15)

|

Studies included in qualitative and qualitative

synthesis (n=15)

Included

Wi 1 Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) flow chart

wa

nsAududoyamunagnsaingiutoya MEDLINE PUMED uag Clinical key ldtanansisdu 26 msdnwfilsidniu
TagdnidoniamzmsAnuiieidesnindeFeauazundngedadunisinuinuy Non Randomized Controlled trial (Non
Randomized Control Trial-Non RCTs) tilefiansainienansnisinuatiuiiia (Full Text) wdenadws 15 nsdnw (nwdi 1)
nan1sUszidiunmuAMMIAnYILazAAABsuetend (Study characteristic and Risk of bias) 9INNISIATIENANS
UsziflunisAnwlaglseiliuaaninnisneianngluuunisdner wan1silTeuiiiey uwazdiuiuein9iu GRADE
approach uanmm%wﬂ%@ummL?ilm“uaﬂaﬂasuaa Cochrane Collaboration ¢t New Castle-Ottawa scale %!ﬂl,l,amwaﬁ'ﬂﬁ

A1519% 1 mamiﬂi&ﬁu@mmwmiﬁﬂml,l,azm’]mﬁsjwadaﬂa (Study characteristic and Risk of bias)

MmN JTHZNMMSANE msnfSeuiey GRADE Approach New Castle-Ottawa scale
Gourlay 2009 2004-2007 TR(1=20) vs OR(n=18) l]e]e) Good quality
LOW
Cho 2009 2001-2007 TR(n=29) vs OR(n=28) eO000 Good quality
VERY LOW
Lao 2010 2001-2008 TR(n=14) vs OR(n=17) (5000 Good quality
VERY LOW
McHoney 2010 2003-2008 TR(n=35) vs OR(n=13) (000) Good quality
VERY LOW
Keijzer 2010 2006-2008 TR(n=23) vs OR(n=23) (000 Good quality
VERY LOW
Fishman 2011 2005-2009 TR(n=12) vs OR(n=9) (0000 Good quality
VERY LOW
Gander 2011 2006-2010 TR(n=26) vs OR(n=19) (0000 Good quality
VERY LOW
Okazaki 2011 2007-2009 TR(n=8) vs OR(n=3) eO000 Good quality
VERY LOW

01saisnsuMsIwng



A13199 1 nan1sUTEILAMAMNIANYILAZAIILEIYBIBAR (Study characteristic and Risk of bias) (#i8)

Tsao 2011 1995-2010 TR(n=4,239) vs OR(n=151) e000 Fair quality
VERY LOW

Szavay 2012 2002-2009 TR(n=21) vs OR(n=12) (5000 Good quality
VERY LOW

Nam 2013 2018-2011 TR(n=34) vs OR(n=16) (]0]0e) Good quality
VERY LOW

Tanaka 2013 2002-2012 TR(n=14) vs OR(n=10) (0 000) Good quality
VERY LOW

Naﬂ’ﬁ’lLﬂi']““i/llal.ﬁ“’ﬂ'ﬁﬁ\‘ll:ﬂi’]“"Vi’UEJﬁJﬁ

Tenunsfnwinedu 15 nsdnw (Retrospective study, Non Randomized Control Trial-Non RCT) lnsdl
;E‘L'meau 7,699 518 lnsuvadunisindindesnass (Thoracoscopic repair) 845 518 Antdusesay 10.98 uaznsHifinuuy
\Un (Open repair) 6,854 18 Antdusoway 89.02

f\]’]ﬂﬂ’ﬁ’JLﬂi”I“M‘UaNaW‘U 2 ﬂ?iﬁﬂi“)"l‘i/lﬂﬂ'ﬁLUiEJULV]EJ‘UiuﬂU@E]ﬂleLT\]UI‘L!LaE]@ (PaO ) ENINNTHIGAAD Gander 2011°
waz Okazaki 2015° "i]']ﬂ‘V]ﬂﬂ@ﬂﬂ’]iﬂﬂ‘bﬂWU’m‘Wﬂﬂ’]iN?@]ﬂLL‘U‘Uﬁ@\‘iﬂaa\‘ILLa ﬂ’]iN'WW]LLUUL‘U(ﬂWUﬂ’J’]ﬁJLLWﬂWWQﬂ‘H”H@\ﬁu@U
oondauluidon (PaO)) dawalvinanisdauasgiteyanunnuuanesiuaedliidedfyn1eadia (p-value 0.13, 10% wa tau’ 0)

TR OR Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Gander 2011 70 18.7 26 64 17.5 19 89.1% 6.00[-4.66, 16.66]
Okazaki 2015 209 30.3 10 187 38.8 10 10.9% 22.00[-8.51,52.51] —
Total (95% CI) 36 29 100.0% 7.74 [-2.32,17.80] <>
Heterogeneity: Tau® = 0.00; Chi® = 0.94,df = 1 (P = 0.33); > = 0% H — f {
Test for overall effect: Z=1.51 (P = 0.13) 100 >0 TROOR >0 100

A9 2 servaanduluiEon (PaO)

Tunsfinundeyanuing 4 miﬂﬂmwmmimiwwlEJ‘Uiuﬂ‘Umiuaulﬂaaﬂlsmnlumam (PaCO) FENINNTNIFNAD Gan-
der 2011° Okazaki 20156 McHoney 2010"iag Inue 2016 wuitsmssdLuUdeandes (Thoracoscoplc repair) a¥N13
HIAAKUULUA (Open repair) ‘WUivﬂ‘Uﬂ’]i‘U@‘ulﬂE)E]ﬂi"lﬁﬂﬁ[,ma@ﬂ (PaCO) upnAeiueg Wit AYIeEns LaznuALLAN
Anafiuresnisany (Heterogeneity) 71 12 uag Tau’ Lﬂu 71% way 43. 63 ﬁﬂNaI’MBJaﬂ’]iﬁﬂLﬂi%'ﬂ%amaﬂ’l’mLLG]ﬂG]’NﬂJ@Qﬂ’]LQaEJ
(Mean Difference) uag 95% confidence Interval i 7.13 wag -1.13 -15.40 mmHg

uAluNSSNEINIY fpulmonary hypertension Iuﬂfuaﬁ’ul%’ms%’ﬂmrﬁmﬁuauimaaﬂism’iui“ﬁum (Permissive hyper-
capnia)”® mmHg*! Faunne199nnazUn (Normocapnia) fiszdu 45-55 mmHg memiaumumauaﬂau
EJaUwuaﬁiuﬂauwmmiiﬂwﬂmEﬂfﬁumumiuauvmaaﬂismwmwmﬂumimmaaﬂﬂaaﬂ (Thoracoscopic repair) wunskfial
‘uusuaaiwmumwauimaaﬂlsmmmmwmsmmmLLUULU@ (Open repair) 7 Mean Difference 10. 63, 95% Confidence mterval
1.66-19.60 mmHg egeiitfudrfiynsadid (P 0.02, I 39% uay tau® 27.16) fausidnsziuniueulasenlusluien (PaCo ) #
meul,aﬂuaEJLLG]EJJEJEﬂ,umm%MHGMiuimuﬂammﬂaawm pulmonary hypertension (PCO ) <65 mmHg)

TR OR Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
7.1.1 Permissive Hypercapnia
Inuoe 2016 55.9 19.2 8 54.1 13.5 16 17.6% 1.80[-13.06, 16.66] I
McHoney 2010 52.8 3.6 13 42.5 17.2 35 33.5% 10.30[4.28, 16.32] -
Okazaki 2015 62.8 30.5 15 39 16.45 10 13.4% 23.80[5.30, 42.30] —
Subtotal (95% CI) 36 61 64.5% 10.63 [1.66, 19.60] ’
Heterogeneity: Tau? = 27.16; Chi* = 3.30,df =2 (P = 0.19); I’ = 39%
Test for overall effect: Z= 2.32 (P = 0.02)
7.1.2 Normocapnia
Gander 2011 42.5 10.5 26 42 6.5 19 35.5% 0.50 [-4.48, 5.48] -
Subtotal (95% CI) 26 19 35.5% 0.50 [-4.48, 5.48] L 2
Heterogeneity: Not applicable
Test for overall effect: Z = 0.20 (P = 0.84)
Total (95% CI) 62 80 100.0% 7.13 [-1.13, 15.40] -
Heterogeneity: Tau? = 43.63; Chi’ = 10.25,df = 3 (P = 0.02); I’ = 71% k + + d
Test for overall effect: Z = 1.69 (P = 0.09) -100 -50 TROOR 50 100
Test for subgroup differences: Chi* = 3.74, df = 1 (P = 0.05), I’ = 73.3%

AN 3 seauasusulneanlaniuiden (PaCO)

Ui 44 aUUR 6 Us:DdouwnASMEU-SUAL 2562




Tumslinszsiteyawuind 4 msAnniiiimausuifisusziunnuuandnaiuvesssiuidunsa-sduden (pH) sewing
N3HARAD Gander 2011° McHoney 2010" Fishman 2011° Nan 2013° wag Okazaki 2015° 9Ne 4 nsEne
wui ensefanuudesndeaznisiidauuuidalinuanuunnsisiuvesszsuidunsa-arduiden (pH) danaln
HansduaTgideyaliinuanuunndsiuegelideddgynieadia (P-value 0.41, 12 86% uay tau’ 0.01) wsiileviinns
duasizvideyandutas (Subgroup analysis) wuittunnnsAnwinunisly Extra Corporeal Membrane Oxygenation
(ECMO) Tums3nwdslilunsdififissdu Oxygenation Index ge** #sa1nvis 4 nsfnwlsmuarauansafusniulunisding
983 Nam 2013 nun1sld EMO flupnsnsdulunisindaris 2 38 @hefildsunisinude EMO Tdsunssnunienisidin
wuudaintiu) Lzﬁaﬁwmiﬁalﬂiwsﬁsﬁagamjuﬂaa (Subgroup Analysis) Tun1s@nwiifinsld EcMO ldumnssfiulunisenga
SnwvihlrlinuanuuanansiueegsditedAgnieedia (P-value 0.97) waglinumnuuanaeiy (Heterogeneity) 989015
fAnwil 2 uaz tau® Wity 0

TR OR Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Fishman 2011 7.25 0.9 12 7.29 0.57 12 2.6% -0.04 [-0.64, 0.56]
Gander 2011 7.37 0.34 26 7.38 0.45 19 12.2% -0.01[-0.25,0.23]
McHoney 2010 7.21 0.04 13 7.21 0.03 35 41.5% 0.00[-0.02, 0.02] :
Nam 2013 7.25 0.03 16 7.13 0.1 34 40.2% 0.12 [0.08, 0.16]
Okazaki 2015 7.25 0.73 15 7.36 0.57 10 3.5% -0.11[-0.62, 0.40]
Total (95% CI) 82 110 100.0% 0.04 [-0.06, 0.14]

R . 2 . 2 .2 ! Il } |
Heterogeneity: Tau® = 0.01; Chi* = 29.36, df = 4 (P < 0.00001); I = 86% Yoo ) ) 50 100
Test for overall effect: Z = 0.83 (P = 0.41) TR OR

2N 4 szeuansuaUlneanlantuLden (PacO))

TR OR Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
5.1.1 Without Confounder-ECMO
Fishman 2011 7.25 0.9 12 7.29 0.57 12 2.6% -0.04 [-0.64, 0.56]
Gander 2011 7.37 0.34 26 7.38 0.45 19 12.2% -0.01 [-0.25, 0.23]
McHoney 2010 7.21 0.04 13 7.21 0.03 35 41.5% 0.00[-0.02, 0.02] L
Okazaki 2015 7.25 0.73 15 7.36 0.57 10 3.5% -0.11 [-0.62, 0.40]
Subtotal (95% CI) 66 76 59.8% -0.00 [-0.02, 0.02]

Heterogeneity: Tau? = 0.00; Chi* = 0.20, df = 3 (P = 0.98); I = 0%
Test for overall effect: Z = 0.03 (P = 0.97)

5.1.2 With Confounder-ECMO
Nam 2013 7.25 0.03 16 7.13 0.1 34  40.2% 0.12 [0.08, 0.16] [ |
Subtotal (95% CI) 16 34 40.2% 0.12 [0.08, 0.16]
Heterogeneity: Not applicable

Test for overall effect: Z = 6.41 (P < 0.00001)

Total (95% CI) 82 110 100.0% 0.04 [-0.06, 0.14]
Heterogeneity: Tau? = 0.01; Chi’ = 29.36, df = 4 (P < 0.00001); I’ = 86% 57 7' t |
Test for overall effect: Z = 0.83 (P = 0.41) 100 50 TRUOR 50 100

Test for subgroup differences: Chi? = 29.16, df = 1 (P < 0.00001), I’ = 96.6%

ail 5 nsduasziideyanguees (Subgroup analysis) seauanuilunsa-adluden (pH)

11 nsfnwndnmsiuieuiisuszeznainsindn(Operative time)” ™' ' wuindauluginisidauuvdesndesldse s
naNsHRRNIINnINsEARLUULUaLeduATwidelanuIlANwAnAiueg il d Ay eadia (p-value 0.0001) N
ALaae (Mean Difference) wag 95% confidence Interval 1 47.99 wag 4.03-15.03 U1# (P<0.0001, I? 96% way tau® 1478.0)

TR OR Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cho 2009 179.8 73.2 29 116.5 41.3 28 8.3% 63.30[32.58, 94.02]
Criss 2018 167 21.8 35 160 7.2 16 9.5% 7.00 [-1.04, 15.04] =
Fishman 2011 143.8 64.9 12 104.6 42.4 9 7.0% 39.20 [-6.80, 85.20] I
GCander 2011 148.5 14.1 26 113.5 12.3 19 9.5% 35.00[27.26, 42.74] —_
Gourlay 2009 163.8 57.7 20 117.4 47.4 18 8.0% 46.40[12.95, 79.85] —
Inuoe 2016 217 9.2 8 117.5 9.6 16 9.5% 99.50([91.58, 107.42] —+
Keijzer 2010 158 32.8 8 125 40 20 8.4% 33.00 [4.30, 61.70] e —
Lao 2010 144.5 14.3 14 70 14.5 14 9.4% 74.50[63.83, 85.17] —
McHoney 2010 198 24 8 120 6 4 9.1% 78.00 [60.36, 95.64] e —
Nam 2013 118.1 53.1 16 88.3 34.8 34 8.4% 29.80 [1.27, 58.33]
Okazaki 2011 164 78 8 143 22 13 6.3% 21.00 [-34.36, 76.36]
Tanaka 2013 194 76 10 162 42 14 6.5% 32.00[-19.99, 83.99]
Total (95% CI) 194 205 100.0% 47.99 [24.61, 71.37] —‘—
Heterogeneity: Tau® = 1478.70; Chi* = 309.14, df = 11 (P < 0.00001); I’ = 96% f t f |
Test for overall effect: Z = 4.02 (P < 0.0001) -100 50 TROOR >0 100

AN 6 SzEIANIINIGA (Operative time)
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ﬁ]’mmﬁm%ﬁsﬁamawu 15 M5@n° 2 fiinsssudisusnnisiia (Recurrent rate) SEMINNNSHIANNNANTT

ﬂﬂ‘lﬂ’]‘WU’N%\‘iﬂ?iNﬂmﬂLLU‘U?{ENF‘I’(HENLL@ msmmmwmﬂﬂmﬂww WU’J’W@W?’]ﬂWiLﬂW’m (Recurrent rate) mulmmaﬂums
HIAREDINADY adwaiﬂﬂ’]‘iﬁdLﬂi’]uWUEJIJaWUE]G]ﬁﬂ’]‘iLﬂW’UW (Recurrent rate) iumimmamﬂamadﬂmmimmLL“U“UL“LJWW
Relative risk wag 95% confident interval A 2.43 uag 1.12 - 5.31 ag19ltsd1Agn19ads #i P-value Wiy 0.03

TR OR Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Cho 2009 6 29 2 28 9.4% 2.90 [0.64, 13.16]
Criss 2018 6 35 1 16 7.3% 2.74 [0.36, 20.94] —
Fishman 2011 2 12 1 9 6.6% 1.50 [0.16, 14.08]
Gander 2011 6 26 19 34 12.7% 0.41 [0.19, 0.89] I —
Gourlay 2009 o 20 1 18 4.3% 0.30 [0.01, 6.97]
Inuce 2016 [} 8 [} 16 Not estimable
Keijzer 2010 4 23 3 23 10.0% 1.33 [0.34, 5.30] I B —
Lao 2010 (0] 14 (0] 24 Not estimable
McHoney 2010 2 8 3 40 8.9% 3.33 [0.66, 16.85] I I —
Nam 2013 2 16 o 34 4.7% 10.29 [0.52, 202.78] *
Okazaki 2011 1 8 o 13 4.4% 4.67 [0.21, 102.47] >
Putnam 2017 29 486 18 2565 13.4% 8.50 [4.76, 15.19] —
Szavay 2012 5 21 (0] 12 5.0% 6.50[0.39, 108.26] >
Tanaka 2013 [0} 14 [0} 10 Not estimable
Tsao 2011 11 125 106 4012 13.3% 3.33 [1.84, 6.04] —_——
Total (95% CI) 845 6854 100.0% 2.43 [1.12, 5.31] -l
Total events 74 154
Heterogeneity: Tau? = 1.10; Chi® = 43.17, df = 11 (P < 0.0001); I? = 75% bo1 o1 1o 100

Test for overall effect: Z = 2.23 (P = 0.03) Favours [TR] Favours [OR]

Af 7 8511560990 (Recurrent rate)

TR OR Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.4.1 Primary repair
Criss 2018 3 26 0 13 12.3% 3.63 [0.20, 65.44] =
Fishman 2011 2 8 1 5 14.2% 1.25[0.15, 10.46] -
Keijzer 2010 0 9 3 23 12.4% 0.34 [0.02, 6.05] =
Putnam 2017 23 386 18 1821 17.0% 6.03 [3.29, 11.06] —
Subtotal (95% CI) 429 1862 55.9% 2.64 [0.75, 9.33] il
Total events 28 22

Heterogeneity: Tau? = 0.74; Chi* = 5.36, df = 3 (P = 0.15); I = 44%
Test for overall effect: Z= 1.51 (P = 0.13)

1.4.2 Patch repair

Criss 2018 3 9 1 3 14.9% 1.00 [0.16, 6.35]

Fishman 2011 0 4 0 4 Not estimable

Keijzer 2010 4 14 0 20 12.4% 12.60[0.73, 216.87] - >
Putnam 2017 6 100 65 98 16.8% 0.09 [0.04, 0.20] I

Subtotal (95% CI) 127 125 44.1%  0.80 [0.05, 11.94] ——ee

Total events 13 66

Heterogeneity: Tau? = 4.77; Chi®? = 14.78, df = 2 (P = 0.0006); I’ = 86%
Test for overall effect: Z = 0.16 (P = 0.87)

Total (95% CI) 556 1987 100.0% 1.32 [0.20, 8.62] -’-—

Total events 41 88

Heterogeneity: Tau? = 5.30; Chi* = 72.27, df = 6 (P < 0.00001); I’ = 92% I t t |
Test for overall effect: Z = 0.29 (P = 0.78) 0.01 0.1 TR OR 10 100

Test for subgroup differences: Chi* = 0.62, df = 1 (P = 0.43), I’ = 0%
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Fig. 2. Congenital Diaphragmatic Hernia Study Group (COMSG) staging system for
defect size.
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risk 2.64 uaz 95% Confidence Interval 0.75 - 9.33 (p-value 0.13 I* 44% uaz tau” 0.74) nauiiliTaniiioylunsidugon
(Patch repalr) i Relative risk 0.80 waz 95% Confidence Interval 0.05 - 11.94 (p-value 0.87 I°86% waz tau’4.77) wag
Iuﬂﬂiﬁﬂmwm{]%amaﬂ%uﬁmm‘wmw Relative risk 1.32 uaz 95% Confidence Interval 0.20 - 8.62 (P-value 0.78 I° 92%
uag tau’ 5.30) enaNTiwuANLLANANsTesNISAnTitasny (Heterogeneity) Tuﬂqwmaﬂmmumaﬂ (Class A-B,
Primary repair) ijaLﬁﬁUﬁUﬂdMﬁﬁﬁ@ﬂM‘UUﬂ@Wﬁj Class C-D, Patch repair)

PIMTAATEREYANY 6 Mafnw® S 2 fifiasuulsuiisusannisdeTin (Mortality rate) NNMSANINUDNT
N3LdeT3n (Mortality rate) Iuﬂﬂsmﬁ@daaﬂé’awqqmw wazlinuaruuansetuvesnsine (Heterogeneity) #i 12 uae
Tau”18u 0 dewalinansdunsizidoyaninuuansnues Relative risk ez 95% confidence Interval 71 0.18 way 0.08-0.37
p819dlddAgN9aiA (p-value 0.00001) NIplenTINITALTIN (Mortality rate) 11nn31 5.55 wirlunsisinuuuida

TR OR Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cho 2009 2 29 6 28 24.4% 0.32[0.07, 1.46] —_——
Gander 2011 0 26 1 19 5.6% 0.25 [0.01, 5.75]
Gourlay 2009 0 20 1 18 5.7% 0.30[0.01, 6.97]
Keijzer 2010 1 23 5 23 13.1% 0.20 [0.03, 1.58] -
Nam 2013 0 16 5 24 7.0% 0.13 [0.01, 2.26] +
Szavay 2012 0 12 0 21 Not estimable
Tanaka 2013 0 10 0 14 Not estimable
Tsao 2011 3 151 730 4239 44.3% 0.12 [0.04, 0.35] —a—
Total (95% Cl) 287 4386 100.0% 0.18 [0.08, 0.37] e
Total events 6 748
Heterogeneity: Tau? = 0.00; Chi? = 1.36, df = 5 (P = 0.93); I = 0% f t t |
Test for overall effect: Z = 4.54 (P < 0.00001) 0.01 0.1 TR OR 10 100
29 10 99517151@8TI0 (Mortality rate)
TR OR Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Cho 2009 2 29 6 28 54.9% 0.32[0.07,1.46] ——
Keijzer 2010 1 23 5 23 29.4% 0.20[0.03, 1.58] L]
Nam 2013 0 16 5 24 15.7% 0.13 [0.01, 2.26] * =
Total (95% CI) 68 75 100.0% 0.24 [0.08, 0.75] ~all—
Total events 3 16
Heterogeneity: Tau? = 0.00; Chi®> = 0.34, df = 2 (P = 0.84); > = 0% f t f {
Test for overall effect: Z=2.47 (P = 0.01) 0.01 0.1 TR OR 10 100
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9nMsAn Puilgandla® wuimsindindesndesiiinisidasueulasenlsmiiioadrsiuilunisiidndosndedma
semssnwuazanuvasasislunisindinfie wusssiumsusulneenled (Paco) iuLﬁamqﬁTu (96 mmHg lunsefndeIndes
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Hemorrhoidectomy AUNISWIAQIIUUADIGU (Conventional Ferguson
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Abstract: Comparison Outcome of Vessel-Sealing Devices
Hemorrhoidectomy Versus Conventional Ferguson
Hemorrhoidectomy in Samut Prakan Hospital

e Pumpuang T
Samut Prakan Hospital, Mueang Samut Prakan, Samut Prakan, 10270
(E-mail: Theeraphatsurg@hotmail.com)
(Received: May 7, 2019; Revised: August 15, 2019; Accepted: October 10, 2019)

Background: Hemorrhoidal disease is one of the most common anorectal diseases and surgical hemorrhoid-
ectomy, it remains one of the most common operations in general surgery for patients with internal hemorrhoid
grade 3 and 4. Milligan-Morgan and Ferguson described the conventional hemorrhoidectomy since about 70 years
ago. In the last decade, many studies show that Vessel-Sealing Devices hemorrhoidectomy seems to be very effec-
tive treatment and results in better surgical outcomes when compared with the conventional hemorrhoidectomy.
Objective: This study aims to compare the outcome of haemorrhoidectomy done by Vessel-Sealing Devices tech-
nique with conventional Ferguson technique. Methods: This retrospective study was done at Samut Prakan Hospital
over a period from 1 July 2016 to 31 December 2018 on the basis of: It included 90 adult patients with 3“and 4"
degree hemorrhoids divided into 2 groups: Group one (53 patients) underwent Conventional Ferguson hemorrhoid-
ectomy. Group two (37 patients) underwent Vessel-Sealing Devices hemorrhoidectomy. The outcomes of two groups
were compared using the Chi-square test and Fisher’s exact test. A p-value less than 0.05 was considered statistical-
ly significant. Results: The results of the operations by using between Vessel-Sealing Devices hemorrhoidectomy and
Conventional Ferguson hemorrhoidectomy, there were statistically significant difference in terms of operative time
(8.0 £ 5.0 minutes and 20.6 + 12.5 minutes; p<0.001), intraoperative blood los s(2.7 + 1.3 milliliters and 11.6 + 4.0
milliliters; p<0.001) , pain score at post operative 1" day (3.6 + 1.2 and 6.3 + 1.3; p<0.001) and 2™ day (2.0 + 1.1 and
4.1 + 1.1; p<0.001), length of hospital stay (1.2 + 0.6 days and 2.3 + 2.2 days; p = 0.003), dose of NSAIDs used (3.0 +
0.8 dose and 5.0 + 2.1 dose; p <0.001), and wound healing time (3.3 + 0.6 weeks and 5.6 + 1.0 weeks 0; p<0.001).
But post operative complication and hospital cost were not statistically significant different between two groups.
Conclusion: Vessel-Sealing Devices hemorrhoidectomy is better than Conventional Ferguson hemorrhoidectomy in
terms of less operative time, less post-operative pain, less intraoperative blood loss, length of hospital stay, less
post-operative analgesics and earlier wound healing.

Keywords: Vessel-Sealing Devices hemorrhoidectomy, Conventional Ferguson hemorrhoidectomy
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YULHIFAN AZLUUANIUUIAUAIHNIFR T2ULIaIN1TUDU
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adf p-value < 0.05 wa: WuiiszeznAREIRA Usuna
1H9ADINUULHIAN AZLUUAINUIANSINIAR S¥eLIaINT
voulsaneuna Usunaueuduinudn NSAIDs filasunas
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el 32 60.4 14 37.8
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Abstract: IMRT/VMAT in Nasopharyngeal Carcinoma Patients :
An Analysis of 33 Cases

« Chottetanaprasith T
Ubonratchatani Cancer Hospital, Mueang Ubonratchatani, Ubonratchatani, 34000
(E-mail: taywinc@hotmail.com)
(Received: August 13, 2019; Revised: November 18, 2019; Accepted: October 10, 2019)

Nasopharyngeal carcinoma is common cancer in Southeast Asia and Thailand. IMRT (Intensity-modulated radi-
ation therapy) and VMAT (Volumetric modulated arc therapy) are advanced techniques radiotherapy in the treatment
of nasopharyngeal carcinoma. This study aimed to evaluate efficacy in the treatment of nasopharyngeal carcinoma
with IMRT/VMAT at Ubonratchatani cancer hospital from July 2014 to December 2016. The data were reviewed in-
cluding demographic data, pathological finding, stage of the tumor, radiation techniques, radiation doses to target
volumes, radiation doses to normal organs, responses of treatment, survival rate and toxicities. Thirty-three patients
were recruited. The result was found that 81.8% of patients had VMAT treatment and most of the patients use SIB
technique 93.9%. After treatment, 69.7% and 30.3% of the patients had a complete and partial response, respec-
tively. Median follow up period was 42 months. The 3-year progression-free survival was 72.7% and 3-year overall
survival was 81.8%. Most toxicities were not severe. Acute side effect grade 1 and 2 mucositis were found 36.4%
and 63.6% respectively. The common side effect was grade 1 xerostomia (57.6%) and grade 2 xerostomia (24.2%).

From this study, we can achieve good results with high survival rate and acceptable toxicities when treating naso-

pharyngeal carcinoma patients with IMRT/VMAT.
Keywords: Nasophayngeal carninoma, IMRT, VMAT
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(Volumetric modulated arc therapy) Liﬂumﬂ‘i’ﬂ% Karl
Otto Tud 25515 L‘U'umﬂuﬂmmwmawwmuwummn
walla IMRT osarnmaiia IMRT Sdesrdndemwesszes
natlunisanessdreudneldnaiuiulssunm 15-20 wi
mmwﬂwmmalmavmﬂmﬂmaauaummuﬂ SENINWINIT
219598 wiellatiuena1n@A1Ueanssd MLC (Multileaf colli-
mators) 3gdin1sUSUANNTNSERINNR8S s@Raenana il
wada IMRT wdq §eflnsususnsusunassdfieanuise
MIEALAZANEITeITIAT R8I EE nanile Lile
YIYaNTTYY naﬂ,umsma%’q?ﬁaﬂummvﬁﬂ%mm%’qﬁé’q
ATOUAAY E]EJVILQW’]uﬂE)mJuLSJLMNE]uLﬂN
mﬁﬁﬂmumm‘diuamLwaﬂnmﬂﬁyamﬁwamﬁm&
%’a?ﬂwuﬂsummL‘zmLLauLLUUUsummLﬂuwuquiaumaﬂw
luUasuzismdsinssayn %W%Lﬂu%@uﬂaiuﬂﬂiﬁGMUWﬂﬂﬁ
Shwthesialy

danna:dsms

Junsfinuidaiinneidounasludiisussmaalnss
anilssumsinulasnsaeisduuuliuanudunasuuy
USuanuidumuseusgUaslnedonyuwneiiesjmisli
W8N (curative aim) finguanusdsnuilsaenuiauzids
uas1w1il Rausl nangnaL e, 2557 FaSuraL N.e. 2559
\esnniiurasiiBnihnisinundinanulidlsmeiuia
uzi599uas1vendl Ingldsueygiavinnisdnwiainaue
N331N15938553un153 38 lunywdvaslsinguiausise
guaT¥e Tl AArun1sSnwRalguiIeu w.A. 2562 naeinng
AnLdeninAe

1) eisunsifiadeBuduindunziSmddnsaynanaa
NYIZINYN

2) agluszey -V B anun1swusssazvedlsaluy AJCC
2010 7" edition®

3) fanmsrenne (Performance status) 7in ﬁaaﬁﬂu
\NeUgves ECOG (Eastern Cooperative Oncology Group) ii
ATLLUY 0-1

inausinsimidensen Ae fUaedldunisaesduinm
fiswzlazaAsuney

Aeynelasunsdnusein aTasenie umiuEa
ATIININBITINLTALILUAAINLAMT WHO (World
Health Organization)’ inan1snsiataen szuulafiningd
sguumMInuvesiuazlaunf iaiﬁiiﬂﬂizﬁw@]’aquLLinﬁ
muaulile linansnsrvenaisdnauiumes (CT Scan) way
Aduundnlnd (VRI) LﬁaﬂiuLﬁusaakmt,aumiaﬂawlﬂ
SreYenzdruisazdendivdes fnsasinienusdUon
rdudsinigauazasaaununsgnlinunisnszaeves
Tsadiven fu nsEan AINAIRY

WM TSN A Ted {Uae 3U91NN1581809015
esedmeenusdaoNiawes (CT simulation) Mmevituau
s1ulagldniiininem (long thermoplastic mask) wielsi
vagfUasegiud nduhandlglufmuasunds eross
tumor volume (GTV) clinical target volume (CTV) plan-
ning target Volume (PTV) a3tk 3n19089 RTOG (Radiation
Therapy Oncology Group) 0225 and 0615'"" Lazs18971U
v83 Songthong? Tnsuvanafianisanesadidu 2 uwuu fe
WUU sequentialbaguuu SIB (Simultaneous integrated
boost) In8luU sequential 9zlUd planning Juaessvey
NM3RN859@TEYEUIN PTV-LR (Planning target volume for
low risk) 50-56 Gy* USuneussd 2 Gy/fraction (F) 9anthu I
$y@ifiuBnusians PTV-HR (Planning target volume for high
risk)14-20 Gy USuneused 2  Gy/F "LUEJﬂUiLmiaaIiwaﬂwsq
NUALADNLIMARY FIUVanUA 35 afa duuuy SIB el
planning 3 Ngy anensaunulufe (1) planning target vol-
ume for gross disease (PTV, 218 70 Gy USuneused 2.12
Gy/fraction (F) (2) planning target volume for high-risk
subclinical (PTV_ ) @18 59.4 Gy USuna3sd 1.8 Gy/F uag
(3) planning target volume for lower-risk subclinical
(PTV,) @18 56 Gy USunused 1.7 Gy/F Shuann 33 S

mimaiﬁﬁl‘lﬂ,ﬂiaalﬁﬁaumﬂ (Linear accelerator)
Clinac iX mEmaﬂamaaimmnmwaﬂmwuﬂLLay
feutivdssusnanonsaedne nisianUsmsd
Uinaseslsa (targets) Wildsusadfinnaunuly (prescribed
dose) wazaitzunfd1afes (organ at risk : OAR) TviluliAu
ANNIMIFIU normal tissue tolerance dose® AYLARING
UimmsaamawmmadmLLa mmvﬂﬂmmqmaﬂmﬂm 1
Lmemsmaiqmuavmwummﬂm Tunm'ﬂi”mm 7-8
dUnoi

*Gy (gray) uansmhigusunaudigngatuluideide Ingil 1 Gy A 1 joule/kg
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Frheluszerdl I-VB agldfuindivngmseaunitey
219598A5U (concurrent chemoradiation) n1slaiivrdn
muwuIN1InIssnwlsrueslugingvesdrinaulseiu
guAMUan@ fUasunesedidseslsagnaluuinela
finnsanuinwunndengsmansuzisaineliaiivhianeu
21859 (induction chemotherapy) #aan13a71839d {Uae
syeg I-IVB aglasunmssnwuasualsaivivna (adjuvant
chemotherapy) 1w 3 ¥t daugtaelusesdl | agldsy
nsaesediesaganY)

waan13InwATY 3 WeugUlgazlasunisusziiuna
NIMDUAUDIRDNITINBINIULNAUINUBY response evalua-
tion criteria in solid tumor (RECIST) sgienalsdnauiitnes
W%aﬂﬁuuﬁmﬁﬂlw%s’wﬁ’umﬁﬁaaﬂé’mmaUiiﬂwé’qIW5q
ﬁ]mimamimauauamw complete response (CR) #1884
3@sJIimJinm‘maaiwiwmmsiﬂmmavmnmmamm
WiRpalvunanasdudurIuAUEnauIIeY (short axis)
1UoeN71 10 1.3, AIUNTHOUAUDILUU partial response (PR)
mnSﬁqa‘imiamaaaﬂwﬁaﬁaaa 30903508l3ATAINLEY
HUAUENaNS waqmﬂuummmmamﬁnmmﬂ 3 Lmau‘[,umﬁ
Jusn nn 4 deulugidiides waznn 4-6 Feusuaditany
L‘Uumul‘d

mﬁ"im'i’wﬁ%'auav'i”ﬂﬂisﬁ'ﬁ%u’;u%aaa“ Aady fae
TUsunsy Excel mmmamﬂiammmmu progression- free
survival (PFS) um’;mmLmﬁumﬁﬂwwummiﬂauLUuﬁzﬂ
adlsn (recurrence) Wavduannu (progre55|on) ‘Viial,aa
FiIn wazuuy overall survival (OS) Fatunansausiizunis
Fnw1auldedin lneldi35 Kaplan Meier Method
saulusunsy Statistical Packager for Social Sciences
(SPSS) Usiliunat19tAB991nn155nElEm1L Common
Terminology Criteria for Adverse Event (CTCAE) Version

wiriu 80 U

Alaedlng dumene Aeforas 75.6 performance
status @dulvgudeussd armnsaviiatnsusesriulaniu
Unireaglusedu 0 Jouay 78.8 nane13inen Souaz 87.8
Ju WHO Type Il (Non-keratinizing squamous cell carino-
ma) Jthedwlvgeglusves Il way IVA fie ouay 48.5 uay
30.3 MUAIRU

Snufithefilssumsmesiduuuuiumnudy fovas
18.2 wuuUSupnuduvyusaUiisesas 81.8 Mstianany
watdawuy SIB vinlugUaedlngiSesay 93.9 ftheeuay
87.9 lasunssnwmeiaiivntnsmiunisaiesduazlasu
wivUandinisaesidasu

597 2 war 3 wanalseanaseATiusnseslsn wax
oforunidrudes Tneadeuinuseslsaldiuminseunqu
PTV70 PTng.a PTV56 way PTV-HR PTV-LR Seway 99.43,
99.68, 99.87 warsouay 99.61, 99.44 MmUANNUVDIUSUIN
Fedfouny 95 ﬁ’;mmuﬁl (v, ) dndlueSevunfinegifusing
nulsuasidgeganisuinunuanesuagludunds
fifonay 49.66 wavdevar 41.92 USunassditetursund
P191A8lasUlAYANIATEIU normal tissue tolerance
dose sniuuIaseutats parotid FaldSulIutased
WABT199771 35.30 Gy 919818 36.29 Gy Inedi A1 normal
tissue tolerance dose vassautiane parotid tifiu 25 Gy

srozalunIsAnnIun1sineegsendng 7 fis 58
Fiou 1ad8 (mean) 40 1o tevfian 7 Wou wniign 58
oy AngisegIu (median) 42 Wy

NEINITINYT 3 LHDU WUNITABUAUDINITINHILUY
complete response (CR) 23 518 Soay 69.7 partial
response (PR) 10 518 Sosay 30.3

mﬂmiﬁmmmﬁﬂaSWUﬂﬂiﬂé’ULﬂusgwwuiuQﬁw 9 50

35U 1 ¢19819 Dose volume histogram (DVH) Uihaseslsanayusineieizunatiufes

4."° Nat1wAsINAnTundINIsSneIAsutduan 90 Ju
T dunnizunsndaussezen?

wa

dUrsuziSmdalnssayndiuau 33 sreegluinuel
Msfinw dnwazvesUng (5197 1) egedevesiie
winfu 58.3 T fhefiongmaainiy 59 T fihefienygegn
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v A

Andusesay 27.3 izwnaﬂumiﬂé’mﬂu%ﬂuawqm 5
LRau mm?iam 32 \fou 1l (mean) 17.6 Wou AEgIY
(median) 18 Aoy ﬂ’]iﬂa‘ULUu%WWUIuUiL’JmMaGIWNmJﬂ 3
516 ($owaz 9.1) deuthimdesiine 1 518 (Govay 3) AU 2
518 (Spuaz6.1) WumsnauLUuémsuaﬂmmmnmmmm
mha 1 918 Wuminamﬂumaﬂsﬂmsvm AU wazlon 1
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A13199 1 FoyaiuguiiluvesiiisuzSmdsinsaynlunsding

Yoy U (518) Souaz
01y (1))
I (329 5833 (29-80)
WA
¥Y 25 75.6
N4 8 24.2
Performance status
ECOG 0 26 78.8
ECOG 1 7 21.2
Nanens (WHO classification)
Type I (Keratinizing squamous cell carinoma) 4 12.1
Type II (Non-keratinizing squamous cell carinoma) 29 87.9
T stage
1 6 18.2
2 9 273
3 8 24.2
4 10 30.3
N stage
0 7 21.2
1 6 18.2
2 16 48.5
3a 2 6.1
3b 2 6.1
szazlsn
I 1 3
11 3 9.1
III 16 48.5
IVA 10 30.3
IVB 3 9.1
mARANSMES I
IMRT vs VMAT
IMRT 6 18.2
VMAT 27 81.8
SEQENTIAL vs SIB
Sequential 2 6.1
SIB 31 93.9
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a131991 1 JoyatiuguiillvesUisuySmddnswyniunisiine (o)

Joya uIU (518) Sesaz
e
Concurrent chemoradiation+adjuvant 29 87.9
Chemotherapy
Induction chemotherapy+concurrent 2 6.1
chemoradiation+adjuvant chemotherapy
la'l8s 2 6.1
15197 2 Aade (mean + standard deviation :SD) Dose volume UStinuseslsn (tarcet)
D, (Gy)* D, (Gy)" D, (Gy)’ D, (GY) V(%)
maiin SIB
PTV 75.65+1.35 66.45+1.70 70.25+1.43 72.06+0.68 99.43+0.31
PTV,,, 75.07+1.55 57.90+2.18 60.76+1.76 68.261.76 99.68+0.29
PTV,, 64.92+1.89 55.06+2.05 56.65+1.81 59.95+1.76 99.87+0.36
maina Sequential
PTV -HR 77.91+1.67 59.89+0.71 69.50+1.58 73.35+0.99 99.61+0.24
PTV-LR 77.73+1.69 52.88+1.28 58.51+0.19 68.22+2.66 99.44+0.32

5§D U%mm?ﬂ%ﬁﬂ%mmﬁaaaz 1185y

#:0, U%mzu%fﬁﬁﬁﬂ%mms%'aaaz 99 165y

£0,, U'%mm%’dﬁﬁﬂ%mm‘ﬁaﬁas 95 la5u

%D YSnussdndenlasu

& V%S”aaamaaﬂ%mmﬁiﬁ%’uﬂ%mm%’a%%@Uax 95 994 prescribed dose

A13197 3 ALRAE (mean + standard deviation :SD) Dose volume UshaeeizUnfAdnafes (OAR) NidAgy

33 mil¥3a AUNGH (mean) + SD

AUAND4 (Brain stem) ¢ 49.66+4.75
Tydunaa (Spinal cord) D_. 41.92+£2.20
Optical chiasm D, 37.03+18.79
idulszaman (Optic nerves)

N 39.28+14.74

19 36.32+ 16.69
@iauﬁwmﬂ (Parotid gland)

N meanB 35.30+ 6.60

19 36.29 £6.45

mean

B

o o ¥
D, :Usmnwivagega D,

max

T
=

= o { Yo
CSunusidmasilasy
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an(idiou)

2 n3MEnIINsegsen 3 U WUU progression-free survival (PFS)
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0 10 20

U 3 nsmldnsnisegsen

T T T T
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3 U wuu overall survival (OS)

M13199 4 URnsalnatBAgaeiuNTReSE

LAY 1

578 3ovay)

STAU 2 LAY 3 LAY 4

518 ($o802) 578 3ouaz) 578 3o0a)

syezdy
AN 25 (75.8)
msihanvesdeuthats 24 (72.7)
oy Fe9tnSnIay (mucositis) 12 (36.4)
SzezEM
MsIRAaRARA® (neck fibrosis) 5(15.2)
Trismus 6 (18.2)
M3 ldguanaq (deafness) 6(18.2)
Xerostomia 19 (57.6)

8(24.2) 0 0
9 (27.3) 0 0
21 (63.6) 0 0
0 0 0
1(3) 0 0

0 1(3) 0
8(24.2) 0 0

fonuagsouthmdedlutemsnten agusnmnisndudy
Fruawziindilnsnynuazaoutivdeaviitudosas 9.09
(3 518) wagdmsnsunsnsznevesuzidlusiuzilnasen
lUSeeay 18.2 (6 518)

fthodeTimiomn 6 118 Taefftaeiitinisndudus)
vealsn 3 $1e8ulTiney 9nIINIRYIBALUUTIAUUY PFS
Soway 72.7 (3UM 2) Sasmssendinuuu OS 7 3 U Joas
81.8 (3Uf 3)

wadrafsaszerduiinuaglussdu 1 uay 2 fanis
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Rt nmsvheuvesdenthaty uasidoytesuindniay
(mucositis) InglinuradnufiedseAuTuLsFTEAY 3 Y38 4
nataRedszEzen nMsdewaiiaiine (neck fibrosis) 81073-
trismus nslaguanasiiatfinisalifalusedu 1 uaz 2 lag
Wnugthediudes Sesay 15.2, 21.2 uay 21.2 ARy
Han1slaguanas IgUle 1 sefisndugedldinioseils
Wunadnafeesesu 3 mﬂmimumunﬁzﬁmﬂwwmﬂu;lﬂw
T4 fiiseslsnaglnduinayiuluy uesdihedeniydedus
AOUNITSNEN Qﬂwﬁauimyjé’fﬂﬁmwﬁﬂmwﬁﬂ (xerosto-



mia) $o8az 57.6 waz 24.2 lusedu 1 wag 2 audiu wela
anataAeuusslusEau 3

oIS

$edshundunisshemdnlunzSmdalnsayn ns
Faunisanessduuuininsglannnuuuiaiidunisane
$duvy 2 DRwndunmsansuuuy 3 37 Tnslawignisanesed
wuuUsuANMUILazN1sRNeSEL UL UAN DN U
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duredlnglisunisaneSaduvuusuaudungu
sousathe fevay 81.8 ileanmaansidealiunisdiuau
Q‘L’Jwﬁﬁiwmummﬁﬁu wis U is e nsanesiEnuy
Usuanudumyuseusiiaeiideldiuieuiilinariesndn
n1snsaeseduuuUsuanuduinlaunsausnisiUaela
anulunaiAy

weafiansanesadfildaulngduuy SIB Seeay 93.6
agslsinufisneunisAinwikuuguues Songthong® wu
1wella Sequential Lagwuy SIB liflnruunnsneiussly
Beman1ssnviuasnatiafe

Han1sSnwusSmasinsaynien1saneSELuuUsY
AMUWHLANMTAESIELUUUTUANNT IV uT UAE U
wudnsINsegseauuuTindl 3 Juuu PFS a1nnnsnmn
Songthong™ 3ewagz 65.7 MsAnwes Han'' Seway 80.3
NSAN®IUBY Wong™® $98ay 86.6 daUsnIINITIOATIALUY
oS 739 aaﬁiﬁ%@aas 83.6, 89.1 Way 87.2 MuasU Tslna
Lﬁmﬁumiﬁﬂ@’m%ﬂﬁﬁ%@ﬁaz 72.7 uay 81.8

aglsinudosfnmunisimuinisateSededeie
oy N131h3ed proton-beam wlHlunsSnwuzEmas
Twssayn®® Wosnnddnuvaziamenilandsed Jeoravilsk
Ifnanssnuniingedu
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lanuun@fiedl performance status aglusedu 0 LAau
Yooz 80 limunadnafesszevduguusessdu 3 vide 4
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Uheiosay 24.2 Wuﬁmmqutmaeﬁizﬁu 2 Filndfssiv
57891U83 Wolden® finuSosseiu 2 vie 3 71 Sovay 32
ashnliﬁmuma}ﬁmmLmﬂﬁmﬁ’u‘l.uﬁ'anqﬁamﬁﬁﬁwaﬁw
\Wewauaazn1sAnwiissainnsldinasinisudsseau
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Abstract: Stress and Related Factors for Thai Workers in Malaysia
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A cross-sectional descriptive study was conducted to assess stress and its related factor in Thai workers who
had worked in Malaysia. Data were collected from October 2016 to September 2017 in 275 Thai workers who had
worked for at least 6 months and underwent health examination under the ASEAN plus Three Health Care Program
(ASEAN PLUS), organized by Department of Medical Services, Ministry of Public Health. Research instruments consist-
ed of two parts; first was demographic data, second was individual stress assessment modified by Department of
Mental Health. Data were analyzed using descriptive and inferential statistics. This study was reviewed and approved
by the ethics committee, Rajavithi hospital. The majority was female with mean age of 40.79+11.55 years. The mean
BMI was 24.38+ 3.95 kg/m* Most of the participants had educational level less than bachelor (37.9%), worked as
occupied housewives, massage, or chef (56.9%), monthly income less than 20,000 baht, domiciled in the north of
Thailand (31.1%), more than half lived in Malaysia less than 5 years. Most of workers had 1-2 family members who
must be bear the burden of support. An average working time was 10.16+1.67 hours daily. Most did not have under-
lying diseases and medication. Most drank tea or coffee (77.3%), and 69.8% drank tea or coffee daily, mostly
non-smoking and non-alcoholic. The majority of subjects had normal level of stress (88.5%); only 11.5% were slight-
ly higher of stress level. Factor related stress was the number of family members who must bear the burden of
support (p=0.010). The finding is useful to monitor the stress for Thai workers. Evidence-based to be used to support
a health care program for workers by focusing on the integrated physical and mental health. Further relevance
factors should be explored.

Keywords: Stress, Thai workers, Malaysia, Factor
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*Significant by Chi-square test at p<0.05

\n3esiiouazYangunanl fatafinisiia divinendouas
sruvans1syUlnaid nasmauiinuaugasEning
FAnasounfauaza1u wenani mnuaienlusziu
foudunruaioafiiniuluinusysiiu Swyanaas
flornsaenarnduund enauanseenunludnuus
mudaninag Ssoglunasing Tulsifanuguussou
Andunsne uidududiivinlinseiiedosulunis
viau MWidsne masalunsvhouiivulivdmai
Atunsvinaulilaiuszansamenaae’
eRsanthduduyanaiistenudisiusiva
iPRenaetitdAy wundiiesladeifenfs d1uau
mﬂumam%’aﬁaﬁumszLf?i"m@ Feaonndaetunis
AnwrvesPhoummany® finuisiwauauidnlu
mam%ﬁﬁaa@LLaﬁamizmaUﬂ% Haudunus

fuanuasealunssnundgslulssuaaamnnssudaidu
TuuAsnalredssduns a1s15usguseesuleeussvsuany
ImaLmqWuﬁﬁﬂWﬁgmam%”;mﬂ%ﬁizﬁummLﬂ%'smqm’h
r;ziﬁﬁmiﬁuﬁmauﬁaaﬂh wiloraiosnainussnudes
Wuduunsulgminieg erafadgvinisiusasdgn
ATBUASINNUNEINANIENUADANULASEA LavaBAAABINU
nsfnuves Kornpetch' finuinnanseufinveuluaseuns
srdwasionuasen ogrslsAnalunisinendlalgdne
Mseniiay anmedeuvideladefieadoslunsinauds
D199 AINARBTEAUANUATYA JdusuugliiinsAnYly
lonmasald
nan1sAnEInUIANNASEaluwssulnglusa@ed
seuUnfvdeinseadndosdudilngdudunafisessuy
331991 flesannussuanmnsavieuneldniieaigg

Ui 44 alun 6 Us:douwnASMEU-SUAL 2562



mnzauld wazenaiuauausalunsufuRnulafes

v
== '

Fu pgnslsmudasususuuanndnidunisslunseuns
Feldonudluswauls uieraiunisteaidansaian §
aYadnisimiiomueTyidsalunisvhouliussy uas
dlonariuly s1wumszlupseundiviesnsinisfisiisann
AsaUATIeNRastiesaafdule

nsAnwdunsUssfiusefuanuAIEAR AU
eonadunisussiiuludosiunmuingussasdnisine
wihiiy Sedidesrialunmsriusuiededug fiomwiotes
Tun1sAnwsel

asu

AzanuaIoalagsIveLsaulnefufiRnu
Tuniadeeglunasiunivierseniivadntes dntdaded
duiusdenuaiunldun S1uuandnlunseuasififessu
misﬁym@

dolauoliu:
31NN153LAT1EYA1IEAIULATEAYDILTIULNY
Tunnade wansdnudid u%aaﬂaﬁyugﬂmﬁmﬁﬁsi’a
AuaunInInvensanulneg uazsiudoyalunisuily
gn1simuIFURUUNITRLAgUAMNIBLaE IRl UL

Tusnaunuseluld Tngiflefinsoonasagunimussaulng
Tusinauau mﬁmiﬂmﬂiumsﬂszLﬁuLLa:@LLaqsumwﬁy’amq
NELArINLUUYININIG

Tugunsineidesedles asdnuiadedug e
sxfmnuduiudiuanueseniiudiy Wy Aseviau daam
wandeulunisinuduiusanluaseuninaziviiay
Hudu

naanssuus:NfA
msnunildsunuaivayunmsisennlsmeiasei
YevouRuANLUSsIlsatuayustaduUssanS aw
YaUANNITUNSUNNETITAlATINIATIIEYAINLT Il
Tulssnaen@ou wazfiAdeldidrinlulasnisd vouan
WaminimAgadesluniserursanuazainlunisiiv
surmdeyaaudiia uasveunmueaaiasilinnusiuie
Tunsfnun veveugandmiifnnauidenisnisunmed
nguauidouarussiiumelulad Tsawe1u1asvid fivae
wideadvayulunnnszurunisdnyiauduiogalmiy
TanUsrasAnnUIEnNIs Y0TDUAN ANITIUNT VONAITTN
Tun1s3iAsievidoya wavuevaunm sA.Ad0 g3315MU
AYENEITAIGUANERT WIvendouiing Alriduugiiiluns
Afiumsfinwnaudisagaieiied

References

. National Statistical Office. Number of Population and Workers [Internet] [Cited 1 October 2019]. Available from: http://statbbi.nso.go.th/
staticreport/page/sector/th/02.aspx

. Overseas Employment Administration Division, Department of Employment. Statistics of traveling to work abroad July 2016. [Internet]
[Cited 1 August 2016] Available from: https://www.doe.go.th/prd/assets/upload/files/overseas th/0fc70f0672064f58b9f
070d7a38af07b.pdf

. Vongsheree S, Muenphon S, Rojanawiwat A, Ngamprasit P, Honchan M, Dissara P, et al. Thailand Overseas Labors Returned from
Disease Detected Abroad between 2554-2557: Summarized and Analyzed for the Root Causes. Bulletin of the Department of
Medical Sciences. 2015; 41:304-12.

. Lucksananun T, Sithichoksakulchai W, Sangkun W. Health conditions of the health personnel at Swan Pracharuk hospital in the year
1996-1997. [Internet] [Cited 1 August 2016] Available from: http://advisor.anamai.moph.go.th/212/21207.html.

. Petnil S. Health Behavior and Nutritional Status of Work-force Age in Cherng Glad Subdistrict, Bang Rachan District, Sing Buri Province.
[Master thesis of Public Health]. Chiang Mai: Chiang Mai University; 2007.

. ASTV Manager online. Diseases in Thai Labor Abroad. [Internet] [Cited 1 August 2016] Available from: http://www.manager.co.th/QOL/
ViewNews.aspx?NewsID=9580000010817.

. Petchram v, Pochana K. Employees’ Stress and Factors Affecting It: A case study of an offshore gas plant in gulf of Thailand. Journal
of Science & Technology, Ubon Ratchathani University 2016; 18:10-20.

. Phoummany K. Factors influencing stress among woman laborers in garment factories in Vientiane, Lao P.D.R. [Master thesis of Occu
pational Health and Safety]. Chonburi: Burapha University; 2013.

. Phutthiyawat P. Stress of Operators at the social assistance centre 1300. [Master thesis of Labour and Welfare Development]. Bangkok:
Thammasat University; 2015.

. Chatcharaporn N. Work stress among employees of steel import companies in Bangkok. [Master thesis of Mental Health]. Bangkok:
Chulalongkorn University; 2016.

. Mahatnirankul S, Phoompaisanchai W, Thapanya P. Suangprung Stress test. Department of Mental Health; 1997.

. Kaewniyomchaisri W. Factors effecting of happiness organization of municipality in Buengkan province. [Master thesis of Public
Administration]. Nakornphatom: Silpakorn University; 2013.

. Department of Mental Health, Ministry of Public Health. Stress in Thai. Bangkok: Beyond Publishing; 2003.

. Kornpetch S. Factors Affecting Stress of Call Center Representatives: A Case study of a Telecommunications Company. [Master
Thesis of Science in Human Resource and Oreanization Development]. Bangkok: National Institute of Development Administration;

01saisnsuMsIwng



wamsuuamumvaatnia:acunmwNmsqiawlossnauiionslome

Idauwau staloananavlurkuogwloganidu andulsansoveon

Y Juha we.UX, AN AUIBAY WeLUK, a1efiU NaduiT WeLUX, UsenAs Tuafally we.ux,
WWauRA doann we.u.%, Sysh ATuled we U, Usilung 619nsyinn ma., we s
“mizsggtheanidu andulsansisen fuauienseas gunaliles Jmiauuny3 11000

FA0NUUNINIRATAIRUNAT an1n1valng walnuiu nTnneuAs 10330

Abstract: Clinical Performance and Quality of Care for
Patient with ST-Elevation Myocardial Infarction at the Emergency
Department in Central Chest Institute of Thailand
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*Emergency Department, Chest Disease Institute of Thailand, Bangkrasor, Mueang Nonthaburi, Nonthaburi, 11000
**Srisavarindhira Thai Red Cross Institute of Nursing, Pathumwan, Bangkok, 10330
(E-mail: Pramot_computer@hotmail.com)
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This retrospective descriptive study (chart review) aimed to evaluate the clinical performance and quality of
care for patients with ST-elevation myocardial infarction (STEMI). This was conducted on patients with STEMI for those
who came to the emergency department in the central chest institute of Thailand between 1™ October, 2016 and
31" December, 2017 (n=53). The research instrument used was the case record form that was created by the
researcher, which comprised the following information: demographic characteristics, illness history,
clinical nursing intervention performance, and quality of care for patient with STEMI. Descriptive statistics was used
for data analyses. From the study, it was found that the clinical nursing intervention performance was at a good
level in four components including advocating of patients’ rights, continuity of care, providing information, and nurs-
ing intervention for patients with STEMI. Two-components with the poor level including health promotion and risk
prevention for patients with STEMI. Among patients with STEMI had an electrocardiogram (ECG) performed (Door to
ECG) within 10 minutes (mean 3.2, SD 1.3) of arrival was 100%. Also, the time from ED arrival to ED discharge (Door-
in-door-out time) within 30 minutes (mean 30.7, SD 21.4) was 71.7%. Lastly, the time from ED arrival to reperfusion
therapy (Door to balloon time) within 90 minutes (mean 58.5, SD 28.5) was 88.7%.

Keywords: Clinical performance, Quality of care, ST-elevation myocardial infarction
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Abstract: Different Social Support among Drug Addicts in Voluntary
System and Compulsory System

« Kasempimon B, Chucharoen P, Tiraphat S
ASEAN Institute for Health Development, Mahidol University, Salaya, Phutthamonthon, Nakhonpatom, 73170
(E-mail: prapapun.chu@mahidol.ac.th)
(Received: March 27, 2019; Revised: September 25, 2019; Accepted: October 25, 2019)

This descriptive research aims to study the differences in social support between voluntarily and compulsory
rehabilitation systems of drug dependent persons. This sample comprised 181 voluntarily rehabilitation systems of
drug dependent persons of the Princess Mother National Institute on Drug Abuse treatment (PMNIDAT), Department
of Medical Services, Ministry of Public Health, and 152 compulsory rehabilitation systems of drug dependent persons
of the drug dependent persons Rehabilitation Center, Department of Probation, Ministry of Justice. Analysis was done
by Chi-Square test and Multiple logistic regression. The results of the study showed that the scores of social support
of drug addicts in voluntary rehabilitation system were statistically significantly higher than those compulsory reha-
bilitation systems (p <0.05). It was found that those who received rehabilitation in voluntary systems had more social
support than that compulsory rehabilitation 1.98 times. However, there were not significant difference in social
support of age level, gender, marital status, occupation, income, reasons of using drugs, parental material status, and
presence of other addict persons in family. The drugs dependent persons in voluntary system have more social
support if they intent to quit drug, it is easier. Qualitative research should be conducted to know the details of the
problems and the causes that affect social support. We should encourage the family to participate in the treatment
of drug dependent persons seriously. The approach may be the knowledge of living together after leaving the treat-
ment facility or helping to solve family problems etc.

Keywords: Social support, Drug rehabilitation, Voluntary system, Compulsory system
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Abstract: Effect of Guava Leaf Extract Spray on Halitosis after Garlic

Ingestion

Pongpitchayadej O, Kessuwanrak R

Institute of Dentistry, Department of Medical Services, Talad Khwan, Mueang, Nonthaburi, 11000
(E-mail:orawanpongl11@gmail.com)
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This research aimed to investigate efficiency of guava leaf extract commercial spray on halitosis after garlic
ingestion. Sixty subjects (11 male, 49 female, aged 20-37 years) with no systemic diseases, no smoking and alcohol,
no removable denture, no fixed orthodontic appliances and no periodontal pocket > 5 mm were selected. The
concentration levels of hydrogen sulfide, methyl mercaptan and dimethyl sulfide before garlic ingestion were
measured (Tb) by OralChroma™. After that, the subjects were separated into two groups; one used guava leaf
extract spray and the other the NSS spray. Subjects were then given Nam-Neaung and 5g. of chopped garlic wrapped
with dough sheet with sauce. Chewing continued for 1 minute followed by drinking water (200mL.). Halitosis self
assessment was performed before and after garlic ingestion. Hydrogen sulfide, methyl mercaptan and dimethyl
sulfide were measured (T1); subjects were sprayed using either the guava leaf or NSS spray. The levels of the three
gases were measured (TZ) again. To compare the concentration level of hydrogen sulfide, methyl mercaptan and
dimethyl sulfide before-after using the guava leaf extract spray, Wilcoxon Signed Ranks test was analyzed. To
compare the concentration levels of hydrogen sulfide, methyl mercaptan and dimethyl sulfide between guava leaf
extract spray and NSS spray, Mann-Whitney U test was analyzed at 0.05 significance level. The result show that
concentration level of dimethyl sulfide was significantly reduced (p=0.000), but that of hydrogen sulfide were not
significantly reduced. In contrast, the level of methyl mercaptan was significantly increased after using guava leaf
extract spray (p =0.029). Comparing between using the guava leaf extract spray and NSS spray, there were not
significant differences in reducing the concentration level of hydrogen sulfide, methyl mercaptan and dimethyl
sulfide (Mann-Whitney U prob = 0.333, 0.780 and 0.690). In conclusion, Guava leaf extract spray efficiently reduced
hydrogen sulfide and dimethyl sulfide after garlic ingestion. However without significant difference when compared
with the use of the NSS spray.

Keywords: Guava leaf extract, Halitosis, Garlic, Oral Chroma™
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Mann-Whitney U p-value
. . . . Value
Mean median IQR Min, Max Mean median IQR Min, Max
+8SD +SD
TaTasiou AT1 31.77 +37.80 20.00 41 -58,123 36.00 + 43.86 20.00 42 0,173 443.000 0.917
aa lulst
AT2 -10.53 +56.14 -17.00 70 -121,129 -0.57 £ 86.18 -13.00 73 -102,354 446.000 0.953
wame AT1 -1.13£10.91 0.00 2 -25,35 0.30£9.18 0.00 0 -20,35 406.000 0.480
uamu
AT2 3.83 £12.81 0.00 6 -37,37) 1.70 £ 10.96 0.00 7 -38,34 414.500 0.582
Tawdia AT1 329.50 +202.99 294.00 340 25,723 287.43 £227.45 226.50 324 25,786 388.500 0.363
aa lulst
At -211.67 £198.77 -194.50 274 -689,281 -161.80 £205.45 -115.00 223 -761,256 353.500 0.154

2

= statistically significant difference at p-value (Mann-Whitney U prob) < 0.05
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Effectiveness of Dried Clove Buds mouthing on Reduction of
Transient Disturbing Odor after Garlic Ingestion

« Karglai S, Kessuwanrak R
Institute of Dentistry, Department of Medical Services, Talad Khwan, Mueang, Nonthaburi, 11000
(E-mail: Sineenart.karglai@gmail.com)
(Received: May 22, 2019; Revised: September 26, 2019; Accepted: October 10, 2019

Background: To determine the effectiveness of dried clove buds mouthing on reduction of transient disturbing
odor after garlic ingestion. Methods: Forty four healthy subjects (8 males, 36 females, aged between 18-40 years)
were assigned to mouth dried clove buds (0.35 grams) after garlic ingestion. The control group was assigned to ingest
garlic only. The concentration of volatile sulfur compounds in oral cavity (hydrogen sulfide, methyl mercaptan, di-
methyl sulfide) were recorded by Oral Chroma CHM-2 and recorded feeling oral malodor, before garlic ingestion, at
5 and 15 minutes after garlic ingestion in order to compare the decreased concentration level, concentration level
and oral malodor at 15 minutes after garlic ingestion between the experiment and control groups, Independent
T-test and Mann-Whitney U test were analysed at significant less than 0.05. Results: At 5 minutes after garlic ingestion,
the increased concentration level of methyl mercaptan was highest (2109.86+931.748 ppb; control group and
2773.55+1340.811 ppb; experiment group. At 15 minutes after garlic ingestion and the decreased concentration
level of methyl mercaptan in oral cavity were significantly (p=0.001 and <0.001 respectively) but at 15 minutes after
garlic ingestion and the decreased concentration level of hydrogen sulfide and dimethyl sulfide were not significant
difference in concentration level between experiment and control groups. But at 15 minutes after garlic ingestion,
the decreased of oral malodor was significantly between experiment and control groups (p<0.001). Conclusion:
Mouthing of dried clove buds has effectiveness on reduction of concentration level of methyl mercaptan, but does
not have effectiveness on reduction of concentration level of hydrogen sulfide and dimethyl sulfide. The decreased
of oral malodor was according to the decreased concentration level of methyl mercaptan in oral cavity. In conclu-
sion, mouthing dried clove buds has effectiveness on reduction concentration level of methyl mercaptan after
garlic ingestion.

Keywords: Dried clove buds, Dried clove buds mouthing, Garlic ingestion, Reduction of transient disturbing odor,

Volatile sulfur compound
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Abstract: Relationship between Osteoporosis and Indices of

Mandible from Panoramic Radiograph
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The objective of this research is to examine the relationship between Bone Mass Density (BMD) and parameters

from Panoramic Radiograph, including Panoramic Mandibular Index (PMI), Mental Index (MI) and Mandibular Cortical
index (MCI). The subjects of this research consist of volunteers who participated in the Refracture Prevention Projects
of osteoporotic patients with broken hip bones, who underwent surgical treatment and bone mass measurements.
The patients were sent to the Dental Department to have Panoramic Radiograph taken, and based on the Radiograph,
were measured the parameters PMI, Ml, and MCI. The total number of patients in this research is 96, including 25
male and 71 female, aged from 53 to 103 years. The Pearson correlation analyses show that PMI and MI are not
correlated with BMD. (p>0.05) The Analysis of Variance (ANOVA) results show that the differences in BMD among
patients with different MCl values are statistically significant for the BMD at Total Femur and Spine locations, but not
significant for the Total Body BMD. The Chi-square test also confirms the differences of BMD of patients with different
MCI values. In conclusion, the results in this paper suggest that the screening of osteoporotic patients can be done

with Panoramic Radiograph by using MCI values; however, PMI and MI values cannot be used for this purpose.

Keywords: Refracture prevention, Osteoporosis, Mandible, Panoramic radiograph
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Source of Sum of Degrees of  Mean Sum of Degrees of  Mean Sum of Degrees of ~ Mean square
variation squares freedom square squares freedom square squares freedom
MCI 0.4209 2 0.2105 0.2932 2 0.1466 0.0882 2 0.0441
Residual 1.0239 83 0.0123 4.7364 87 0.0544 2.1111 76 0.0278
Total 1.4448 85 0.0170 5.0296 89 0.0565 2.1993 78 0.0282
F value 17.06 2.69 1.59
p-value 0.0000 0.0733 0.2111
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A5 6 ANNENTUSVRITNNE MCI AUNTIENTEANNTU

MCI TUIUAIBES Rank Sum
1 3 34.00

2 29 1022.00

3 64 3600.00

chi-squared = 16.863 with 2 d.f.
probability = 0.0002

chi-squared with ties = 21.523 with 2 d.f
probability = 0.0001
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