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ABSTRACT  

Aim: This study aim to assess the characteristics of the patients, as well as the 3-year and 5-year overall 

survival and disease free survival of HER2+ breast cancer patients treated at Prof. Dr. I.G.N.G. Ngoerah 

Hospital Denpasar Methods: This retrospective cohort study assessed survival rates and prognostic 

factors among HER2+ breast cancer patients treated at Prof. Dr. I.G.N.G. Ngoerah Hospital Denpasar 

from January 2017 to December 2022. The study used medical records to examine variables such as 

age, tumor characteristics, metastasis patterns, histology, treatments, and survival outcomes over 3- and 

5-year periods. Results: The 3-year survival rate was 77.7% and the 5-year survival rate was 74.3%, 

with median survival times of 31 months (95%CI 30.7-32.86) and 49 months (95%CI 47.85-52.089), 

respectively. Disease-free survival rates indicated median durations of 33 months (95%CI 32.949-

34.545) at 3 years and 54 months (95% CI 53.063-56.357) at 5 years. Conclusion: This study enhances 

understanding of HER2+ breast cancer prognosis, emphasizing the critical roles of lymph node status, 

metastatic burden, and treatment strategies in determining patient outcomes. 

 

Keywords: breast cancer, HER2, survival, prognosis. 
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INTRODUCTION 

Breast cancer is a global problem, 

accounting for about a quarter of all cancer 

cases in women, and is ranked as the fifth 

leading cause of cancer death. These cancers 

are categorized into four molecular subtypes: 

Luminal A, Luminal B, HER2+, and Triple 

Negative. HER2+ represents approximately 

20% of all breast cancer subtypes and is 

considered the subtype with the worst 

prognosis until the discovery of HER2 

therapies. The incidence of breast cancer is 

higher in developing countries than in 

developed countries. Indonesia had a total of 

65,858 new cases diagnosed in 2020.1 

Overall, breast cancer has a good 

outcome, especially when diagnosed at an 

early stage. Level of Overall Survival (OS) 

among patients differs based on molecular 

subtype and stage.2–4 Factors affecting OS of 

HER2+ breast cancer patients include age, 

tumor size, lymph invasion, number of 

metastases, type of histology, grade, therapy, 

ER/PR hormone receptors, and age >75 years. 

There is an increase in the risk of death in all 

breast cancer subtypes.5,6 

The OS at four years among women with 

HR+/HER2− is estimated at 92.5%, followed 

by HR+/HER2+ at 90.3%, HR-/HER2+ at 

82.7%, and HR−/HER2- at 77.0%. It is well 

known that HER2 overexpression is 

http://u.lipi.go.id/1481204884
http://u.lipi.go.id/1483969293
https://ojs.unud.ac.id/index.php/jbn
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associated with higher disease recurrence and 

mortality rates. HER2+ breast cancer also has 

a higher risk of brain metastasis.7 

The predictors of OS in breast cancer 

based on previous studies are still debatable. 

Moreover, there was no OS and disease-free 

survival (DFS) data for breast cancer patients 

in Bali. Therefore, we are interested in 

determining the DFS and OS of HER2 subtype 

breast cancer patients at Prof. dr. I.G.N.G. 

Ngoerah Hospital, Denpasar, Bali. 

 

METHOD 

A retrospective cohort was conducted to 

determine 3 and 5-year DFS and OS HER2+ 

subtype breast cancer patients at Prof. Dr. 

I.G.N.G. Ngoerah Hospital, Denpasar. All 

HER2+ subtype breast cancer patients who 

received treatment from January 2017 to 

December 2022 were included. Patients with 

kidney, cardiac, immunological, neurological, 

or other systemic diseases diagnosed prior to 

breast cancer diagnosis were excluded from 

the study. Age, tumor size, lymph invasion, 

number of metastatic organs, type of 

histology, TIL, LVI, histopathological degree, 

and type of therapy data were collected from 

medical records. Data was analyzed using 

SPSS version 26. Kaplan-Meier curve 

analyzed DFS and OS values. All hypothesis 

tests were carried out in both directions with a 

significance value of p<0.05. 

 

RESULT 

There were 300 patients included in this 

study. The characteristics of the subjects can 

be seen in Table 1. Two hundred and sixty one 

(87%) were ≥40 years old. The majority of the 

study subjects had T3 size (70%), N1 (51.7%), 

and no metastasis (69.7%). Generally, the 

patients received chemotherapy and surgery 

(51%). Only 10.3% received chemotherapy, 

surgery, and anti-HER2. Of the 184 patients 

who underwent surgery, the majority had 

grade III histopathology (45.7%), 

histopathological types other than IDC and 

ILC (91.3%), LVI negative (69.6%), and TIL 

positive (71.7%). In the 3-year follow-up, 

there were 67 patients (22.3%) who died, and 

35 patients had relapse (11.7%). At the 5-year 

follow-up, 77 patients (25.7%) died and 40 

patients (13.3%) had relapsed. 

Table 1. Characteristics of the Research Subject 

Characteristics 
Number (%) 

N=300 

Age, n (%)  

<40 years 39 (13.0) 

≥40 years 261 (87.0) 

Tumor Size, n (%)  

T1 9 (3.0) 

T2 81 (27.0) 

T3 210 (70.0) 

Spread of Lymphnodes, n (%)  

N0 60 (20.0) 

N1 155 (51.7) 

N2 68 (22.7) 

N3 17 (5.7) 

Number of Target Organs, n (%)  

None 209 (69.7) 

1 Organ 76 (25.3) 

≥ 2 Organs 15 (5.0) 
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Characteristics 
Number (%) 

N=300 

Histopathology Type, n=184 (%)  

Invasive ductal carcinoma (IDC) 1 (0.5) 

Invasive lobular carcinoma (ILC) 15 (8.2) 

Others 168 (91.3) 

Degree of Histopathology, n=184 (%)  

Grade I 17 (5.7) 

Grade II 83 (45.1) 

Grade III 84 (45.7) 

Lymphovascular Invasion (LVI), n=184 (%)  

Negative 128 (69.6) 

Positive 56 (30.4) 

Tumor-Infiltrating Lymphocyte (TIL), n=184(%)  

Negative 52 (28.3) 

Positive 132 (71.7) 

Treatment, n (%)  

Chemotherapy only 56 (18.7) 

Chemotherapy and Anti-HER2 60 (20.0) 

Chemotherapy and Surgery 153 (51.0) 

Chemotherapy, Anti-HER2, and Surgery 31 (10.3) 

 

The mean DFS in patients with HER2+ 

subtype breast cancer at 3-year intervals was 

33 months (95%CI=32.949-34.545) and at 5-

year intervals was 54 months (95%CI=53.063-

56.357) (Table 2). The mean OS of HER2 

subtype breast cancer patients at the 3-year 

interval was 31 months (95%CI 30.7-32.86) 

while at the 5-year interval was 49 months 

(95%CI 47.85-52.089) (Table 3). The Kaplan-

Meier DFS and OS curves can be seen in 

Figure 1 and Figure 2, respectively. 

 

Table 2. Disease-Free Survival at 3- and 5-Years 

Duration Disease-free Relapse Mean 95% Confidence Interval 

3 years 265 (88.3) 35 (11.7) 33.7 32.90-34.54 

5 years 260 (86.7) 40 (13.3) 54.7 53.06-56.36 

Figure 1. Kaplan-Meier Curve for Disease-Free Survival
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Table 3. Overall Survival at 3- and 5-Years 

Duration Live Die Mean 95% Confidence Interval 

3 years 233 (77.7) 67 (22.3) 31.79 30.7-32.86 

5 years 223 (74.3) 77 (25.7) 49.97 47.85-52.09 
 

 

Figure 2. Kaplan-Meier Curve for Overall Survival 

 

DISCUSSION 

HER2+ subtype breast cancer patients in 

this study were dominated by patients ≥ 40 

years old (87%). The findings are similar to 

studies conducted in Ethiopia, Japan, and 

Norway, where patients over 40 years old 

dominated more than 50% of the subjects.3,8,9 

The same findings were found in Surveillance, 

Epidemiology, and End Results (SEER) 

studies. 5,6  

As many as 70% of the patients in this 

study had a tumor size of more than 5 cm. In 

contrast to the findings in other studies where 

most research subjects had a tumor size of ≤2 

cm.3 Another study conducted in Sweden also 

showed that the majority of patients in the 

study had a tumor size of <21 mm.4   

Studies in HER2+ breast cancer patients 

showed that the majority of patients had lymph 

invasion to the unfixed ipsilateral axilla 

(51.7%) or N1, the remaining 22.7% had 

spread to the corrected ipsilateral axilla or N2, 

5.7% to the ipsilateral infraclavicular or N3, 

and 20% had no spread or N0. This finding is 

the same as a study conducted in Japan where  

 

The majority of subjects in the study 

experienced the spread of N1-N3 

lymphnodes.3  

HER2-positive breast cancer patients in 

this study generally did not metastasize far or 

to the target organ (69.7%). Only 5% of 

patients experienced metastasis in ≥ 2 organs, 

and 25.3% had metastases to 1 target organ. 

The proportions found in our study are almost 

identical to those conducted in Ethiopia.8 

All HER2+ subtype breast cancer patients 

in this study underwent minimal treatment 

with chemotherapy. Only 10.3% of the total 

patients in this study underwent 

chemotherapy, surgery, and anti-HER2 

treatment. The findings in our study are 

similar to previous studies in which most 

patients underwent chemotherapy therapy.10 

The patients in the study conducted in Ethiopia 

also underwent chemotherapy for the most 

part.8  

The majority of HER2+ subtype breast 

cancer patients who underwent surgery, 

namely 184 patients, had histopathological 

types other than invasive ductal carcinoma 
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(IDC) and invasive lobular carcinoma (ILC) 

(91.3%). In addition, it was found that as many 

as 84 patients undergoing surgical therapy had 

grade III, 128 patients had negative 

Lymphovascular invasion (LVI), and 132 

patients were positive for Tumor-infiltrating 

Lymphocyte (TIL). The findings of IDC and 

ILC patients were also found by Tesfay et al., 

where in the study, the majority of patients 

who underwent surgery had a type of ductal 

carcinoma in situ. The findings of most 

patients with grade III were also found in 

studies conducted in Arabia and Sweden.4,11 

Most patients with LVI negative found in our 

study were similar to those conducted in 

France.12 Research examining the status of 

TIL shows that patients with TIL > 10% are 

more common in HER2-positive patients.13 

This study's survival rate of 3 and 5 years 

was 77.7% and 74.3%, respectively. The 

overall survival probability at the three-year 

and five-year intervals was 0.7767 and 0.7433, 

respectively. The average overall survival at 

the interval of three years of this study is 31 

months, while the average duration of overall 

survival at an interval of five years is 49 

months. This result is lower than the study 

conducted in Japan, where it was found 3-year 

overall survival in the study by 97%.3 In 

addition, a study by Elobaid et al. in the United 

Arab Emirates also has a Survival higher, 

namely 2-year overall survival breast cancer 

patients by 97% and 5-year overall survival by 

89%.11 However, the results of our study were 

higher than those conducted in Ethiopia, 

where 2-year overall survival and 5-year 

overall survival were 54.24% and 25.8%, 

respectively.8  

Based on cohort data in France, the 

number of 5-year overall survival HER2+ type 

breast cancer is higher compared to luminal 

type and triple-negative breast cancer 

(TNBC). The findings in the study are 

associated with the increasing findings of anti-

HER2 therapies that are considered to have 

high effectiveness.14 Different findings were 

found in Ukraine and Brazil, where the 

HER2+ type has Overall Survival smaller than 

the luminal type.15,16  

Subtype breast cancer Human Epidermal 

Receptor Positive (HER2+) was reported to 

have a lower risk of death compared to the 

subtype triple-negative breast cancer (TNBC) 

in a study in Bandung, with a 5-year survival 

rate of 61.6% and an average overall survival 

was 34 months.17 Other research conducted in 

Makassar also showed that the average 

Overall Survival HER2+ is higher than 

TNBC, which is 28 months compared to 27 

months.18 The 5-year survival rate in this study 

is still higher than the study by the two studies, 

probably because the study included breast 

cancer patients of all subtypes. In contrast, this 

study only included the HER2+ subtype. 

Therefore, the number of HER2+ subtype 

breast cancer patients in our study was higher 

than in the two studies, which affected the 

percentage of overall survival.  

In this study, 3- and 5-year DFS were 

88.3% and 86.7%, respectively with the mean 

DFS for 33 months and 54 months, 

respectively. The findings in our study follow 

the study conducted in the UK, where it was 

found that 4-year disease-free survival in 

HER2+ subtype breast cancer patients by 

89%.19 The study conducted in Padang found 

that the proportion of cancer patients who did 

not experience recurrence was 80% of the total 

study patients.20 Average 3-year disease-free 

survival in our study is also higher than the 

average in Makassar, which is 22 months.18  

This study has described the overall 

survival rate and disease-free survival rate in 

patients with HER2+ subtype breast cancer at 

I.G.N.G. Ngoerah Denpasar analyzed for 3 

and 5 years. However, this study has some 

limitations, including the use of anti-HER2 

therapy, which is only intended for patients 
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with metastases of the target organ, and the 

difficulty of contacting patients to complete 

data in several patient registers. 

 

CONCLUSION 

The values of the 3-year overall survival 

rate and 5-year overall survival rate in HER2+ 

subtype breast cancer in this study were 77.7% 

and 74.3%, respectively, with an average of 31 

months (95% CI 30,717-32,863) and 49 

months (95% CI 47,852-52,088). This study's 

average 3-year and 5-year disease-free 

survival were 33 months (95%CI 32,949-

34,545) and 54 months (95%CI 53,063-

56,357), respectively. Further research 

suggests adding other variables that can affect 

patient survival, such as comorbid diseases 

suffered and causes of death. 
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ABSTRACT 

Aim: This study aims to assess the relationships between ureum, creatinine, GFR and the degree of 

hydronephrosis, both before and after DJ stent installation. This study also assess the association 

between ureum, creatinine and GFR before and after the DJ stent placement. Methods: An analytical 

observational study with a cross-sectional design was conducted. Patients with hydronephrosis caused 

by urinary stones in RSUD Ulin Banjarmasin during 1 January 2022 until 31 January 2023 were 

included. Renal function (ureum, creatinine, GFR) and degree of hydronephrosis data were collected. 

Results: A total of 37 patients were included. Most of them (76,3%) were <60 years old and males 

(60.5%). There were no significant relationships between ureum, creatinine, and GFR and the degree 

of hydronephrosis, both before and after DJ stent installation (p> 0.05). There was no significant 

differences between ureum, creatinine and GFR before and after DJ stent placement. Conclusion: There 

is no significant relationship between kidney function and the degree of hydronephrosis caused by 

urinary stones. 
 

Keywords: hydronephrosis, ureum, creatinine, GFR, DJ stent. 
 

DOI: https://doi.org/10.24843/JBN.2025.v09.i01.p02 

 

INTRODUCTION 

The prevalence of nephrolithiasis cases in 

Asia is around 1–19.1% of the population. The 

numbers vary based on socio-economic status 

and geographic location. In Indonesia, the 

problem of urinary tract stone is still the most 

common among all urological cases, but there 

is no national data of the prevalence. Urinary 

stones that may get stuck in the kidney or 

urinary tract cause obstruction to the outflow 

of urine causing an increase in hydrostatic 

pressure of the collecting system.1 

Hydronephrosis is a condition that can 

develop anywhere in the urinary tract, kidney, 

or meatus urethra. It is caused by anatomical 

or functional mechanisms that obstruct the 

flow of urine. Changes in renal blood flow, 

tubular blood flow, and glomerular filtration 

http://u.lipi.go.id/1481204884
http://u.lipi.go.id/1483969293
https://ojs.unud.ac.id/index.php/jbn
mailto:ekaputrimaulani15@gmail.com
https://doi.org/10.24843/JBN.2025.v09.i01.p02
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function may result from this rise in ureteral 

pressure. Most patients with hydronephrosis 

occur due to small urolithiasis and can be 

treated by observing and administering 

acetaminophen. More serious cases with 

intractable pain may require drainage by 

placing a Double J nephrostomy or 

percutaneous stent.1,2 

Assessment of renal function is important 

in the treatment of patients with renal disease 

or pathology affecting renal function. The 

most used endogenous marker for assessing 

glomerular function is creatinine. The 

calculated creatinine clearance is used to 

provide an indicator of glomerular filtration 

rate/GFR. The blood urea to creatinine ratio is 

associated with a decrease in serum creatinine 

after urinary diversion procedures in 

obstructive uropathy characterized by 

hydronephrosis.1,3  

 

METHODS 

This research was an analytical 

observational study with cohort retrospective 

design. The study was conducted following an 

ethical clearance certificate from Lambung 

Mangkurat University's Faculty of Medicine 

and Health Sciences' Health Research Ethics 

Committee. Thirty-seven patients diagnosed 

with stones and/or malignancy-induced 

hydronephrosis in the Surgery Department 

from January 1, 2022, to January 31 2023 at 

Ulin Banjarmasin Regional Hospital were 

included to the study. 

The patients used for the study were aged 

≥18 years with a diagnosis of hydronephrosis 

due to urinary tract stones. It was detected 

using imaging methods (CT-scan and/or 

USG). Patients had a DJ stent installed and 

complete examination results data.  

Analysis of the relationship between 

kidney function and degree of hydronephrosis 

was carried out using the binomial logistic 

regression test. We used paired t-test in normal 

distributed data or Wilcoxon test in not normal 

to analyse the difference of renal function 

before and after the DJ stent installation. 

Relative risk and 95% confidence interval 

95% were presented. P value less than 0.05 

was statistically significant. The statistical 

analysis was performed using SPSS 26 

software. 

 

RESULTS 

This study included a total of 37 patients. 

The majority (76.3%) of patients were <60 

years old dan 60.5% were male. The highest 

degree of hydronephrosis found in patients 

was grade I (37.8%) (Table 1). 

 

Table 1. Demographic data of research 

subjects 

Variable n % 

Age 

< 60 years 29 76.3% 

> 60 years 9 23.7% 

Sex 

Female 15 39.5% 

Male 23 60.5% 

Degree of hydronephrosis 

I 14 37.8% 

II 4 10.8% 

III 12 32.4% 

IV 7 18.9% 

 

The degree of hydronephrosis before and 

after DJ stent installation was presented in 

Table 2. There was a decrease in the 

proportion of patients with bilateral and 

unilateral hydronephrosis and an increase in 

the proportion of patients without 

hydronephrosis. 

Degree of hydronephrosis were regroup to 

mild (I and II) and severe (III and IV) degree 

because the number of subjects in each degree 

was small.  Binomial logistic regression test 

was carried out to analyse the relationship 

between kidney function and degree of 
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hydronephrosis before DJ stent installation 

(Table 3 and 4). 

 

Table 2. Degree of hydronephrosis before 

and after DJ stent installation 

Degree of 

hydronephrosis 

Before DJ 

stent 

N(%) 

After DJ 

stent 

N(%) 

Without 

hydronephrosis 

0 (0.0) 10 (27.0) 

I 14 (37.8) 4 (10.8) 

II 4 (10.8) 14 (37.8) 

III 12 (32.4) 7 (18.9) 

IV 7 (18.9) 2 (5.4) 
 

 

Table 3. Ureum, creatinine and GFR levels 

are based on the degree of hydronephrosis 

before DJ stent installation 

Independent 

Variable 

Mild HN 

Median 

(min-max) 

Severe HN 

Median 

(min-max) 

Ureum 

(mg/dl) 

36 (17-56) 39 (24-131) 

Creatinine 

(mg/dl) 

1.37 (0.42-

3.21) 

2.2 (0.5-

13.35) 

GFR 

(ml/min1/73 

m2) 

47.84 

(19.35-

125.23) 

32.58 (4.92-

118.17) 

Before DJ stent installation, the creatinine 

level tends to be higher in patients with severe 

compared to mild HN degree. On the contrary, 

the GFR tends to be lower in patients with 

mild HN degree. 

Table 4. Relationship between urea, 

creatinine and GFR levels with the degree of 

hydronephrosis before DJ stent installation 

Independent 

Variable 

RR 95%CI p 

Ureum 

(mg/dl) 

1.03 0.99-

1.07 

0.11 

Creatinine 

(mg/dl) 

1.77 0.98-

3.18 

0.06 

GFR 

(ml/min1/73 

m2) 

0.98 0.96-

1.00 

0.07 

 

Before to DJ stent installation, an increase 

in urea and creatinine levels of 1 mg/dl was 

associated to an increase in the likelihood of 

severe HN. A 2% decrease in the incidence of 

severe HN was associated to a 1 mL/min 

increase in GFR prior to DJ stent installation. 

However, these association were not 

statistically significant (Table 4). 

The relationship between kidney function 

and the degree of hydronephrosis after DJ 

stent installation was analyzed using a 

multinomial binomial logistic regression test. 

These relationships and the results of the 

analysis are shown in Table 5 and 6.  

After DJ stent installation, the levels of 

ureum and creatinine tend to be higher in 

patients with severe HN compared to mild 

HN. In contrast, GFR tends to be lower in 

patients with severe HN.

Table 5. Ureum, creatinine and GFR levels are based on the degree of hydronephrosis after 

DJ stent installation 

Independent 

Variable 

Without HN 

Median (min-max) 

Mild HN 

Median (min-

max) 

Severe HN 

Median (min-max) 

Ureum (mg/dl) 22 (14-29) 23 (14-55) 36.5 (18-98) 

Creatinin (mg/dl) 1.14 (0.23-1.23) 1.19 (0.67-3.56) 1.32 (0.65-8.08) 

GFR (ml/min1/73 m2) 69.38 (48.90-228.41) 58.92 (22.46-104.48) 41.36 (8.13-90.90) 
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Table 6. Relationship between urea, creatinine and GFR levels with the degree of 

hydronephrosis after DJ stent installation 

Independent Variable RR 95%CI p 

Mild HN vs Without HN 

Ureum (mg/dl) 1.05 0.92-1.20 0.45 

Creatinine (mg/dl) 7.04 0.46-107.91 0.16 

GFR (ml/min1/73 m2) 0.97 0.94-1.01 0.11 

Severe HN vs Without HN 

Ureum (mg/dl) 1.12 0.98-1.29 0.09 

Creatinine (mg/dl) 12.73 0.79-203.86 0.07 

GFR (ml/min1/73 m2) 0.94 0.90-0.99 0.01 

After DJ stent installation, an increase in 

GFR of 1 ml/minute increased risk of mild HN 

by 3% and a 6% risk reduction of severe HN 

compared to without hydronephrosis (Table 

6). Urea, creatinine and GFR levels did not 

show significant differences before and after 

DJ stent installation (p > 0.05) based on the 

Wilcoxon test results (table 7).

 

Table 7. Comparation of urea, creatinine and GFR levels before and after DJ stent 

installation 

Variable Before After P Value 

Urea (mg/dl) 40.84±24.51 42.81±26.69 0.57 

Creatinine (mg/dl) 2.55±2.55 2.30±2.56 0.38 

GFR (ml/min/1.73 m2) 48.21±33.04 51.04±28.82 0.32 

 

DISCUSSION 

In this study, the majority of patients were 

<60 years old and male. The highest degree of 

hydronephrosis found in patients was grade I 

(37.8%). Hydronephrosis is more common in 

women aged 20-60 years due to pregnancy and 

gynecological malignancies. For the age group 

over 60 years, this disease is more common in 

men due to prostate disease and its 

complications.1,9 

Four categories comprise the Society of 

Fetal Urology's (SFU) categorization scheme 

for hydronephrosis; Level 1: only the renal 

pelvis enlarged. Dilation of the main calyces 

and renal pelvis is grade 2. Major and minor 

calyces, as well as the renal pelvis, are 

enlarged in grade 3. Grade 4: weakening of the 

renal parenchyma and expansion of the renal 

pelvis and whole calyx. According to a study 

at Yemen's Amran Hospital by Alshoabi SA et 

al., 44.64% of HN was found in the left and 

55.36% in the right kidney. Grade 2 HN 

affected 58% of patients, followed by grade 3 

(21.5%), grade 1 (11.6%), and grade 4 

(8.2%).2,9,10 

According to this study, before DJ stent 

installation, an increase of 1 ml/min GFR was 

associated with a 2% reduction in the risk of 

experiencing grade 3 and 4 HN, but this 

relationship was also not statistically 

significant. A study by Shehab et al. study split 

the patient into two groups: group 1 received 

ureteral stent placement, while group 2 

received other forms of care. Prior research 

has demonstrated the utility of renal GFR as a 

gauge for improved renal function following 

ureteral stenting. Compared to 61 kidneys 

(66.3%), 56 (71.8%) in group 1 had much 
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better kidneys. The statistically significant 

association were found in group 2 between 

renal perfusion and renal recovery as well as 

between parenchymal thickness and recovery 

in both groups. The association between 

degree of corticomedullary differentiation and 

recovery and hemoglobin levels between 

presentation and recovery were also found to 

be statistically significant.3,8,11 

A study at Cipto Mangunkusumo 

Hospital in Jakarta reported a statistically 

significant correlation between the success of 

DJ stent implantation and the ratio of blood 

urea to serum creatinine, where there was a 

decrease in both parameters. In cases of 

obstructive uropathy with hydronephrosis, the 

blood urea to creatinine ratio is associated to a 

decrease in serum creatinine following urinary 

diversion treatments. Changes in the blood 

urea and creatinine ratio, which is used to 

gauge the severity of renal impairment in 

patients, could be the result of treatment 

delays in presenting patients. In addition, 

Renal parenchymal thickness and blood urea 

were found to have a statistically significant 

relationship with serum creatinine in good 

surgical outcomes as evidenced by a decrease 

in postoperative creatinine.4,12,13 This study 

found that the increase of urea and creatinine 

level and decrease of GFR associated with HN 

risk, however the results were not statistically 

significant.  

Prior research reported increase GFR 

following obstruction removal.5,19,20 

Meanwhile, there was no significant 

association between kidney function and the 

degree of HN, before and after DJ stent 

installation in this study. This may because of 

the difference time when the ultrasound was 

performed and the kidney function samples 

were taken. That may also because of the 

differences in the homogeneity and 

distribution of data. 

Study by Goertz and Lotterman20 reported 

a correlation between the size of ureteral 

stones on CT scan and the degree of HN seen 

on focused emergency ultrasonography.14,15 

Sasmaz et al.19 found that a higher percentage 

of ureteral stones larger than 5 mm was 

associated to higher degree of HN on 

ultrasonography.19 The majority of study 

participants had mild or non-existent HN; 

these individuals also typically had larger 

ureteral stones. When used in the emergency 

room, ultrasonography had a specificity of 

78.5% for detecting no or mild HN and an 

87.6% negative predictive value for ureteral 

calculi 5 mm. The requirement for CT would 

be reduced by 73% if it were not done in all 

patients without or with mild HN, as stones <5 

mm usually pass naturally.16,17,18 

Not significant result in this study might 

also due to confounding factors such as 

diabetes nephropathy as comorbid disease. 

Diabetic nephropathy, one of diabetes mellitus 

complication, affects the normal function of 

the kidneys in removing waste products and 

extra fluid from the body. Diabetic 

nephropathy slowly damages the kidney's 

filtering system. Faster treatment can prevent 

or slow this condition and lower the chance of 

complications. Diabetic kidney disease can 

cause kidney failure. This is also called end-

stage renal disease.6,21,22 

Serum creatinine is currently one of the 

most significant indicators of renal function. 

Creatinine can be filtered through the 

glomerulus because of its small size and rarely 

absorbed in the renal tubules.  The majority of 

creatinine is eliminated through urine. When a 

person has renal failure, their body builds up 

creatinine, which can be harmful. Kidney 

function is reflected in the estimated 

glomerular filtration rate, or eGFR. This 

measure of the glomerulus's filtering capacity 

in milliliters per minute is used to evaluate the 

kidneys' capacity to eliminate metabolic waste 
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from the body. Serum creatinine has certain 

limitations as an indication, nevertheless. 

Serum creatinine, in particular, is not a timely 

or reliable indicator of renal function. Only 

when a significant portion of the kidney is 

pathologically damaged and the glomerular 

filtration rate is decreased by more than 50% 

does an increase in serum creatinine become 

clinically apparent. As a result, in the early 

stages of the disease, serum creatinine does 

not accurately represent changes in renal 

function.8,25 
 

CONCLUSION 

There is no relationship between kidney 

function and the degree of hydronephrosis 

caused by stones in hydronephrosis patients 

who have had DJ stents installed. There is no 

significant difference between urea levels, 

creatinine levels, and GFR before and after DJ 

stent installation in patients with 

hydronephrosis due to stones. 
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ABSTRACT 

Aim: This study aims to evaluate the correlation between blood thyroid stimulating hormone levels and 

neutrophil lymphocyte ratio prior to thyroidectomy in patients with papillary thyroid cancer, as well as 

the potentiality of those as predictors of papillary thyroid cancer. Methods: Thyroid nodule patients 

over the age of 18 who received treatment at Prof. Dr. R.D. Kandou General Hospital between 2020 

and 2024 and who fulfilled the requirements for research inclusion underwent thyroidectomy surgery. 

The study used a retrospective, descriptive-analytical strategy. Results: The association between TSHs 

and papillary thyroid cancer was significant with a p-value of 0.025, sensitivity of 51.1%, and specificity 

of 73.9%; the ROC analysis was performed for TSHs with the results of the AUC value analysis = 0.634 

(95% CI: 0.518 – 0.749) with p value = 0.028; NLR and papillary thyroid cancer was significant with 

a p-value <0.001, sensitivity of 68.9%, and specificity of 100%; the ROC analysis was performed for 

NLR values with the results of the AUC analysis value = 0.852 (95% CI: 0.766-0.938) with p value = 

<0.001. Conclusion: NLR is advised as a better predictor of papillary thyroid cancer than TSHs. 
 

Keywords: NLR, TSHs, predictors of papillary thyroid cancer. 
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INTRODUCTION 

Thyroid cancer is the most common 

endocrine malignancy. Over the past three 

decades, the incidence of thyroid cancer has 

tripled in the United States and developing 

countries worldwide. Early diagnosis and 

management are crucial for thyroid cancer.1 

Inflammation has been linked with the 

development of many cancers and is involved 

almost all of the pathogenic steps of 

malignancy initiation and propagation 

including its dissemination. An elevated ratio 

of Neutrophils-to-Lymphocytes (NLR) is the 

simplest marker of systemic inflammatory 

response.2  

We decided to investigate relationship 

between neutrophil-lymphocyte ratio and 

preoperative serum thyroid-stimulating 

hormone as predictors of papillary thyroid 

cancer because no prior research between 

these two variables and easily applicable test 

in clinical practice. Therefore, this study aims 

to evaluate the correlation between blood 

thyroid stimulating hormone levels and 

neutrophil lymphocyte ratio prior to 

thyroidectomy in patients with papillary 

thyroid cancer, as well as the potentiality of 

those as predictors of papillary thyroid cancer 

 

METHODS 

This study is a descriptive-analytic study 

with a retrospective approach. The target 

population for this study consists of Thyroid 

nodule patients over the age of 18 who 

received treatment at Prof. Dr. R.D. Kandou 

General Hospital between 2020 and 2024. The 

http://u.lipi.go.id/1481204884
http://u.lipi.go.id/1483969293
https://ojs.unud.ac.id/index.php/jbn
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age criterion of >18 years is selected due to the 

high incidence of thyroid nodules in this age 

group. 

The inclusion criteria in this study: 1) 

Patients over 18 years of age with thyroid 

nodules who sought treatment at the surgery 

clinic of Prof. Dr. R.D. Kandou General 

Hospital, 2) Patients who underwent 

preoperative TSH and NLR examinations 

prior to thyroidectomy, 3) Patients who 

underwent thyroidectomy surgery, and 4) 

Patients who underwent histopathological 

examination of thyroid tissue post-

thyroidectomy 

Meanwhile, the exclusion criteria in this 

study are: Patients with clinical 

hypothyroidism, clinical hyperthyroidism, 

acute infectious diseases, Hashimoto's 

Thyroiditis, levothyroxine, antithyroid drugs, 

corticosteroids, or other immunosuppressive 

medications. 

The sample size calculation was based on 

this equation: 

 
Explanation: 

• n: sample size 

• α: Type I error set at 5%, giving 

Zα=1.96  

• β: Type II error set at 20%, giving 

Zβ=0.84  

• r: correlation coefficient between the 

two variables in the study, set at 0.19 

• The value of r = 0.19, r is based on a 

study by Huang et al., with p<0.0001 

• ln: natural logarithm 

Based on the sample size formula, the 

minimum sample size required for this study 

is 90 participants. The sampling technique 

used in this study is purposive sampling. 

Subjects who meet exclusion criteria will not 

be included as samples.   

The independent variables in this study 

are Preoperative thyroid stimulating hormone 

(TSH) Levels and Preoperative Neutrophil-to-

Lymphocyte Ratio (NLR). Meanwhile, the 

dependent variable in this study is Papillary 

Thyroid Cancer.  

Preoperative Neutrophil-Lymphocyte 

Ratio (NLR) is the ratio number between 

absolute neutrophil count and absolute 

lymphocyte count measured preoperative 

thyroidectomy. Preoperative TSH test is TSH 

hormone levels using a blood sample taken 

from a vein in the patient’s arm preoperative 

thyroidectomy. Papillary Thyroid Cancer 

(PTC) is malignant neoplasm of thyroid 

follicular cells with papillary growth pattern 

on histopathology examination 

The data collection process in this study is 

as follows: 1) Obtain permission and inform 

relevant parties, such as Prof. Dr. R.D. 

Kandou Hospital and the Hospital Ethics 

Committee, about the purpose and benefits of 

the research, 2) Select patients with thyroid 

nodules who are receiving treatment at the 

Surgery Clinic of Prof. Dr. R.D. Kandou 

Hospital. Data will be collected from patients 

who undergo thyroidectomy surgery and have 

histopathological examination of thyroid 

tissue, 3) Patients who meet the inclusion 

criteria will be included in the research 

sample, 4) Data on preoperative NLR and 

serum TSH levels will be taken from 

laboratory examination results, 5) Patients 

who do not meet the inclusion criteria or who 

meet exclusion criteria will be excluded from 

the study, 6) Data recording and analysis will 

be conducted, 7) Data will be reported. 

The data processing will mostly be done 

using the SPSS statistical software (version 

27.1). As an initial step, raw data will be 

entered into a Microsoft Excel file, which 

provides a comprehensive and user-friendly 
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platform for data entry. The subsequent data 

processing and all statistical analysis will be 

performed using this statistical software. The 

data is presented in tabular form and graphic 

accompanied by a descriptive explanation. 

Data collection will take place at Prof. Dr. 

R.D. Kandou General Hospital in Manado. 

Information will be obtained from medical 

records after the researcher has received 

approval from the Ethics Committee of Prof. 

Dr. R.D. Kandou Hospital. 

RESULTS 

Characteristics of research subjects  

Based on age distribution (Table 1), the 

average age of the research subjects was 54.58 

years with a standard deviation of 12.555. 

According to gender distribution, the majority 

of the samples were female, with 58 

individuals (63.7%), while 33 individuals 

(36.3%) were male. 

 

Table 1. Characteristics of Age and Gender of Research Subjects 

Characteristics Minimum Maximum Mean SD 

Age 26 80 54.58 12.55 

Gender Sum Percentage (%) 

Male 33 36.3 

Female 58 63.7 

Total (n) 91 100 

Based on the results of the 

histopathological examination (Table 2), 

among the 91 research samples, 45 subjects 

(49.5%) were confirmed to have papillary 

thyroid cancer, and 46 subjects (50.5%) had 

benign thyroid nodules. 

 

Table 2. Neoplasm Type Based on 

Histopathological Results 

Neoplasm 

type 

Frequency 

(n) 

Percentage 

(%) 

Papillary 

thyroid 

cancer 

45 49.5 

Benign 

thyroid 

nodule 

46 50.5 

Total (n) 91 100 

 

Table 3 shows the laboratory results for 

NLR and TSH levels in the study. The lowest 

NLR value was 1.11, the highest was 5.07, 

with an average of 2.4846 and a standard 

deviation of 1.08190. For the TSH levels, the 

lowest value was 0.74 mIU/L, the highest was 

2.63 mIU/L, with an average of 1.5601 mIU/L 

and a standard deviation of 0.48493. 

 

Neutrophil/Lymphocyte Ratio and TSH of 

Research Subjects 

Table 3 shows the laboratory results for 

NLR and TSH levels in the study. The lowest 

NLR value was 1.11, the highest was 5.07, 

with an average of 2.4846 and a standard 

deviation of 1.08190. For the TSH levels, the 

lowest value was 0.74 mIU/L, the highest was 

2.63 mIU/L, with an average of 1.5601 mIU/L 

and a standard deviation of 0.48493. 

The Association Between TSH and 

Papillary Thyroid Cancer 

A chi-square analysis of the association 

between TSHs and papillary thyroid cancer 

revealed a significant p-value of 0.025, 

sensitivity of 51.1%, and specificity of 73.9%.
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Table 3. Preoperative NLR and TSHs Examination Results 

Examination type Minimum Maximum Mean SD 

Pre-operative NLR 1.11 5.07 2.4846 1.08 

Pre-operative TSHs 0.74 2.63 1.5601 0.48 

 

The Association Between Papillary Thyroid 

Cancer And NLR 

NLR and papillary thyroid carcinoma were 

significantly correlated, according to chi-

square analysis, with a p-value <0.001, a 

sensitivity of 68.9%, and a specificity of 100% 

(Figure 1).  

 

 
Figure 1. Sensitivity and Specificity for NLR (light blue) and TSH (dark blue). 

 

DISCUSSION 

Regarding the distribution of gender, the 

majority of the respondents were female, with 

58 individuals (63.7%), and male respondents 

numbered 33 (36.3%). This finding is 

consistent with the literature, which states that 

malignant thyroid nodules occur three times 

more often in women than in men. In our 

study, the average age of the subjects was 

54.58 years, with the youngest being 26 years 

old and the oldest 80 years old. These findings 

consistent with the study by Maulana et al., 

where thyroid nodules were found to be more 

common in women than men, with an average 

age of 50.54 ± 13.8 years.3 

Kim studied 1,759 patients with 

differentiated thyroid carcinoma who 

underwent thyroid surgery at Chonnam 

National University Hwasun Hospital. Serum 

TSH levels were significantly higher in 

patients with thyroid carcinoma compared to 

the control group, with average TSH levels of 

1.95 ± 0.9 mIU/L and 1.62 ± 0.8 mIU/L, 

respectively (p < 0.001).4 

Both benign and malignant thyroid 

tumours express functional TSH receptors on 

the plasma membrane, and in vitro studies 

have shown that TSH increases adenylate 

cyclase activity, leading to cAMP production 

and cell growth through receptor stimulation. 

Thyroid stimulating hormone levels were 

higher in patients with thyroid cancer 

compared to those with benign nodules. The 

risk of malignancy in patients with thyroid 

nodules increased with serum TSH 

concentrations, even within the normal range. 

Papillary thyroid carcinoma expresses TSH 

receptors. TSH, through interaction with TSH 
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receptors, is a major growth factor for the 

thyroid.5–8 

In our study, the serum TSH values 

ranged from 0.74 to 2.63, with a mean of 

1.5601 and a standard deviation of 0.48493. 

Based on the ROC analysis, the AUC for TSH 

was 0.634 (95% CI: 0.518–0.749) with a p-

value of 0.028. This indicates a significant 

relationship between serum TSH levels and 

the risk of papillary thyroid cancer. Our 

findings are consistent with the studies 

conducted by Golbert et al., and Hannah 

Nieto.5,9 

A study by Golbert et al. examined 615 

thyroid nodule patients. Thyroid cancer was 

found in 47 patients (29.4%) out of 160 who 

had thyroidectomies. Regardless of the testing 

method, cancer patients had higher average 

blood TSH levels than patients with benign 

nodules: 2.25 vs. 1.50 (CLIA; p = 0.04) and 

2.33 vs. 1.27 (ECLIA; p = 0.03).5 

Hannah Nieto et al. found that the risk of 

malignancy increased with elevated serum 

TSH levels. Nieto found that preoperative 

serum TSH concentration could independently 

predict the presence of malignancy in patients 

with thyroid nodules. TSH measurement to 

identify high-risk thyroid nodules in routine 

clinical practice is an interesting, cost-

effective, and non-invasive approach to 

optimize thyroid cancer diagnosis.9 

Inflammation is a protective process that 

occurs in organisms as a response to tissue 

damage. Various types of leukocytes migrate 

to the site of tissue injury. This migration is 

mediated by chemotactic and adhesion 

proteins, including integrins. The first 

migrating cells are neutrophils, macrophages, 

and mast cells, all of which secrete Reactive 

Oxygen Species (ROS), vasoactive molecules 

such as histamine and leukotrienes, as well as 

cytokines, chemokines, and proteases that 

remodel the extracellular matrix. 

Inflammation is typically an auto-limited 

process. However, persistent or abnormal 

inflammation, or failure of anti-inflammatory 

mechanisms, can result in chronic 

inflammation.10 

Leukocytes physiologically secrete ROS 

and reactive nitrogen species to eliminate 

pathogens. However, these highly reactive 

metabolites induce the production of 

peroxynitrite and other mutagenic agents that 

can cause DNA damage. Cancer cells release 

cytokines and chemokines, which support 

cancer cell growth and recruit leukocytes to 

the cancer site. Pro-inflammatory cytokines 

produced by cancer cells play a crucial role in 

cancer progression.10  

Systemic inflammation plays an 

important role in the pathophysiology of 

cancer. The pathophysiology of the 

inflammatory response to cancer is marked by 

increased angiogenesis and DNA damage. 

Monocytes and lymphocytes work as anti-

tumour agents. Low lymphocyte and 

monocyte counts have been seen in advanced-

stage malignancies and are linked to a poor 

prognosis. Monocytes cause cancer cells to 

undergo apoptosis in order to decrease 

angiogenesis, which in turn reduces invasion 

and the advancement of cancer. Specifically, 

low lymphocyte levels are associated with 

immune suppression in cancer patients. 

Neutrophilia is believed to occur due to 

paraneoplastic activity from the primary 

tumour or production of Granulocyte Colony-

Stimulating Factor (G-CSF).11 

In our study, we found a high Neutrophil-

Lymphocyte Ratio (NLR ≥ 2.4846) in 31 

individuals (68.89%), all of whom were 

diagnosed with papillary thyroid cancer. The 

lowest NLR was 1.11, the highest was 5.07, 

with a mean of 2.4846 and a standard 

deviation of 1.08190. Based on ROC analysis, 

the AUC for NLR was 0.852 (95% CI: 0.766–

0.938) with a p-value < 0.001. This indicates a 
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significant relationship between NLR levels 

and the risk of papillary thyroid cancer. Our 

findings are consistent with the studies 

conducted by Seretis, Manatakis, Xue Zhang, 

and Scognamillo.12–14 

In addition, cancer cells generate 

inflammatory signals and promote 

inflammation. Cytokines released by 

inflammatory cells interact with the bone 

marrow, which produces neutrophils and 

lymphocytes. NLR may be an indicator of 

inflammation because there is compelling 

evidence linking systemic inflammation to 

neutrophilia and lymphocytopenia.15 

Monocytes and lymphocytes act as anti-

tumor. Low levels of lymphocytes and 

monocytes are associated with poor prognosis 

and have been observed in advanced cancer. 

Low lymphocytes are associated with 

suppression of the immune system in patients 

with cancer. Neutrophilia is thought to occur 

due to paraneoplastic activity of the primary 

tumor or production of Granulocyte Colony 

Stimulating Factor.12,16 

Seretis et al. found high NLR values 

(>2.5) in patients with papillary thyroid 

microcarcinoma (PTMC). The NLR values in 

benign thyroid nodules and PTMC showed a 

significant statistical difference (p=0.001).12 

Manatakis studied the diagnostic accuracy of 

the Neutrophil-Lymphocyte Ratio (NLR) and 

Platelet-Lymphocyte Ratio (PLR) in detecting 

occult papillary thyroid microcarcinoma 

(PTMC) in 397 patients who underwent 

thyroidectomy between 2007 and 2016. NLR 

was significantly higher in the papillary 

thyroid carcinoma and microcarcinoma 

groups compared to benign lesions (p = 

0.026).13 

Xue Zhang et al. studied 487 thyroid 

tumour patients, measuring neutrophils (NE), 

leukocytes, monocytes, lymphocytes, 

platelets, monocyte/lymphocyte ratio (MLR), 

NLR, and platelet/lymphocyte ratio (PLR). 

They found that the serum levels of PLR, 

NLR, CRP, and IL-27 in thyroid adenoma 

(TA) and differentiated thyroid carcinoma 

(DTC) were higher than in the control group.17 

Scognamillo et al. conducted a 

retrospective study of 112 patients over five 

years at the University of Sassari Surgery 

Department, divided into two groups: 50 

patients with papillary thyroid cancer (Group 

A) and 62 patients with benign thyroid nodules 

(Group B). They found that the average NLR 

was significantly higher in the papillary 

thyroid cancer group compared to the benign 

thyroid nodule group.3  

Although promising in terms of 

sensitivity, the NLR value can be influenced 

by medical   conditions that affect the type 

count value of leukocytes such as acute 

infection, viral or bacterial infection, allergic 

reaction, cardiovascular disease, connective 

tissue disease, administration of certain 

medications). Lymphocytopenia can occur 

due to infections, malnutrition, connective 

tissue disorders, severe stress, and strenuous 

physical exercise.3 

However, when it comes to predicting 

papillary thyroid cancer, the combination of 

NLR and TSHs does not work well. Numerous 

unstudied variables, including NK cells, ROS, 

NO, IL-6, and IL-37, may have contributed to 

the pathophysiology of thyroid cancer. This 

study's weaknesses were a result of its 

retrospective cross-sectional design.  

 

CONCLUSION 

NLR are more potential than TSHs as 

predictors of papillary thyroid cancer.  

Therefore, it is recommended to use NLR as a 

predictor for papillary thyroid cancer. 
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ABSTRAK  

Tujuan: Mengetahui pengaruh tingkat keparahan asidosis pre-operatif terhadap gejala trias of death 

pada pasien trauma tumpul abdomen pasca dilakukan tindakan laparotomi eksplorasi di RSUP Prof. dr. 

I.G.N.G. Ngoerah Denpasar. Metode: Penelitian analitik kohort retrospektif melibatkan 25 sampel 

trauma tumpul abdomen dari bulan Januari 2022-Januari 2023. Data pH darah pre dan post-laparotomi 

eksplorasi, INR, suhu tubuh, umur, dan jenis kelamin dikumpulkan dari rekam medis. Hasil: Sebanyak 

3 (12%) pasien dengan asidosis berat dan 2 (8%) pasien asidosis ringan pre-operatif mengalami gejala 

trias of death. Terdapat hubungan signifikan antara pH pre-operasi dengan gejala trias of death 

(p=0,003). Asidosis berat pre-operasi merupakan faktor risiko gejala trias of death pasca operasi 

(RR=8,3;1,87-33,05). Simpulan: keparahan asidosis pre-operatif berpengaruh terhadap gejala trias of 

death pasien trauma tumpul abdomen pasca dilakukan laparotomi eksplorasi. 
 

Kata Kunci: trauma tumpul abdomen, asidosis, trias of death. 
 

ABSTRACT 

Aim: to determine the effect of pre-operative acidosis severity on trias of death symptoms in patients 

with abdominal blunt trauma after exploratory laparotomy at Prof. dr. I.G.N.G. Ngoerah Denpasar 

Hospital. Methods: A retrospective cohort analytical study involved 25 samples of abdominal blunt 

trauma from January 2022-January 2023. Blood pH, INR, body temperature, age, and sex data were 

collected from medical records. Results: A total of 3 (12%) patients with pre-operative severe acidosis 

and 2 (8%) patients with mild acidosis experienced trias of death symptoms. There was a significant 

association between preoperative pH and trias of death symptoms (p=0.003). Preoperative severe 

acidosis was a risk factor for postoperative trias of death symptoms (RR=8.3;1.87-33.05). Conclusion: 

The severity of pre-operative acidosis affects the symptoms of trias of death in patients with abdominal 

blunt trauma after exploratory laparotomy. 
 

Keywords: blunt abdominal trauma, acidosis, trias of death. 
 

DOI: https://doi.org/10.24843/JBN.2025.v09.i01.p04 

 

PENDAHULUAN 

Trauma tumpul abdomen dapat terjadi 

pada setiap orang di seluruh dunia dari 

berbagai usia dan sangat berhubungan dengan 

tingkat kematian yang tinggi.1 Terdapat jutaan 

orang yang mengalami trauma tumpul 

http://u.lipi.go.id/1481204884
http://u.lipi.go.id/1483969293
https://ojs.unud.ac.id/index.php/jbn
mailto:hend.ade07@gmail.com
https://doi.org/10.24843/JBN.2025.v09.i01.p23
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abdomen setiap tahunnya dan berbanding 

lurus dengan peningkatan biaya perawatan di 

fasilitas kesehatan.2 Tanda pasien yang 

berkaitan dengan peningkatan risiko kematian 

dikenal dengan trias of death (TOD) yang 

terdiri dari hipotermia, koagulopati dan 

asidosis.3,4 Insiden pasien trauma  yang datang 

dengan trias of death (TOD) rendah, namun 

berkaitan dengan tingkat mortalitas yang 

tinggi. Angka kematian tidak berubah 

meskipun terjadi perbaikan pada sistem 

trauma dan resusitasi.5  

Asidosis adalah kondisi peningkatan 

asam di dalam darah yang dapat disebabkan 

oleh trauma dan penyakit tertentu.3,4 Syok 

hipovolemi yang sering menyertai trauma 

tumpul abdomen menjadi salah satu pemicu 

asidosis. Kehilangan darah dalam jumlah 

besar dapat mengubah metabolisme aerobik 

menjadi anaerobik sehingga terjadi 

penumpukan asam laktat.1 Keadaan asidosis 

juga akan menghambat fase generasi trombin 

dan mempercepat degradasi fibrinogen. Hal 

ini menyebabkan koagulopati sehingga akan 

meningkatkan angka mortalitas.3 

Sebagian besar pasien trauma tumpul 

abdomen datang ke Instalasi Gawat Darurat 

(IGD) RSUP Prof. dr. I.G.N.G. Ngoerah 

Denpasar dengan kondisi asidosis sebelum 

dilakukan pembedahan, bahkan dengan 

kondisi trias of death (TOD). Untuk itu, 

peneliti ingin mengetahui pengaruh tingkat 

keparahan asidosis pre-operatif terhadap TOD 

pada pasien trauma tumpul abdomen pasca 

dilakukan tindakan laparotomi eksplorasi di 

RSUP Prof. dr. I.G.N.G. Ngoerah Denpasar. 

 

METODE 

Penelitian observasional menggunakan 

rancangan kohort retrospektif. Pasien trauma 

tumpul abdomen yang dilakukan laparotomi 

eksplorasi di RSUP Prof. dr. I.G.N.G. 

Ngoerah Denpasar pada 1 Januari 2022-31 

Januari 2023 diinklusi ke dalam penelitian. 

Asidosis pre-operatif ditentukan dari nilai pH 

analisis gas darah pre-operatif yang 

diklasifikasikan menjadi asidosis ringan (pH 

7,20-7,35) dan berat (pH< 7,2). Ada tidaknya 

gejala TOD (asidosis [<7,35], hipotermia 

[<36oC], dan koagulopati [INR>1,1]) pasca 

operasi ditentukan dari catatan dalam rekam 

medis. Karakteristik dasar pasien seperti umur 

dan jenis kelamin juga dikumpulkan. Analisis 

data dilakukan dengan uji chi-square dengan 

nilai signifikansi ditetapkan jika p<0,05. 

Semua analisis data dikerjakan dengan  

perangkat SPSS 26.0 

 

HASIL 

Sebanyak 25 pasien trauma tumpul 

abdomen diinklusi ke dalam penelitian. Rerata 

usia pada kelompok dengan gejala TOD 

adalah 23 (13,9) tahun, lebih rendah 

dibandingkan pada kelompok tanpa gejala 

TOD 27 (12,1) tahun. 

Sebanyak 3 (12%) pasien asidosis berat 

pre-operatif mengalami gejala TOD, 

sedangkan hanya 2 (8%) pasien asidosis 

ringan yang mengalami TOD pasca operasi 

sebanyak 2 pasien (8%). Perbedaan ini 

signifikan secara statisik dengan nilai 

p=0,003. (Tabel 1). Asidosis  berat 

merupakan faktor risiko TOD, dimana 

meningkatkan risiko sebesar 8,3 kali lebih 

tinggi dibandingkan asidosis ringan (interval 

kepercayaan [IK ] 95%=1,87-33,05). 

Rerata usia pasien asisodis berat 

(21,513,5 tahun) lebih rendah dibandingkan 

dengan asidosis ringan (27,312,1 tahun). 

Mayoritas sampel adalah laki-laki dan hanya 1 

sampel perempuan. Usia dan jenis kelamin 

tidak berpengaruh signifikan terhadap 

kejadian asidosis pre-operatif (Tabel 2). 
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Tabel 1. Pengaruh Asidosis Pre-Operasi Terhadap Trias of Death Pada Pasien Trauma 

Tumpul Abdomen 

 

pH Pre-Operasi (n,%) 

Trias of Death RR IK 95% p 

Ya Tidak    

  Asidosis berat 

  Asidosis ringan  

3 (12%) 

2 (8%) 

1 (4%) 

19 (76%) 

8,3 1,87-33,05 0,003 

 

Tabel 2. Faktor yang Berhubungan dengan Asidosis Pre-Operatif 

 

Karakteristik 

Asidosis preoperasi p 

Asidosis 

berat 

  Asidosis 

ringan 

 

Umur (rerata ± SD) 21,5±13,5 27,3±12,1 0,661 

Jenis kelamin (n, %) 

  Laki-laki 

  Perempuan  

 

4 (16%) 

0 (0%) 

 

20 (80%) 

1 (4%) 

 

0,656 

 

DISKUSI 

Trauma tumpul abdomen sering dialami 

oleh usia produktif karena lebih banyak 

beraktivitas di luar rumah dan berkaitan 

dengan kecelakaan lalu lintas. Hal ini sesuai 

dengan hasil penelitian yang menunjukkan 

rerata pasien berada dalam usia 20-an tahun, 

meskipun tidak ditemukan pengaruh usia 

terhadap gejala TOD. Rerata usia ini 

bervariasi pada beberapa penelitian 

sebelumnya. Muthukumar dkk.6 melaporkan 

bahwa rerata usia pasien dengan TOD adalah 

42,3 tahun. Penelitian Panchal dkk.7 

melaporkan rerata umur pasien trauma tumpul 

abdomen adalah 35 tahun. 

Jenis kelamin laki-laki juga dikaitkan 

dengan kejadian trauma tumpul abdomen 

yang lebih tinggi, namun tidak ada perbedaan 

kejadian TOD berdasarkan jenis kelamin. 

Laki-laki dilaporkan lebih banyak mengalami 

TOD, namun tidak berbeda bermakna 

dibandingkan dengan perempuan.6,8 Penelitian 

Mitra dkk.5 melaporkan bahwa proporsi laki-

laki lebih banyak dengan kondisi tidak 

selamat, meskipun tidak signifikan berkaitan 

dengan mortalitas. 

Asidosis adalah gangguan keseimbangan 

asam basa di dalam darah sehingga 

menyebabkan pH darah turun (pH<7,35).9 

Jenis asidosis yang terjadi pada kasus trauma 

adalah asidosis metabolik akibat perubahan 

metabolisme pada tingkat selular. 

Metabolisme normal dilakukan secara 

aerobik, namun pada kasus trauma dengan 

perdarahan yang masif terjadi metabolisme 

anaerob akibat kurangnya perfusi oksigen. 

Metabolisme anaerob tersebut menyebabkan 

penumpukan asam laktat yang menggeser pH 

dalam darah.10 

Penelitian ini menunjukkan bahwa 

asidosis berat pre-operatif meningkatkan 

risiko TOD pasca laparotomi eksplorasi 

sebesar 8,3 kali lebih besar dibanding asidosis 

ringan. Berbagai penelitian sebelumnya juga 

melaporkan bahwa derajat asidosis berkaitan 

dengan TOD. Rerata pH pasien dengan TOD 

lebih rendah dibandingkan dengan kelompok 

tidak TOD.6 Andila dkk.11 melaporkan 

hubungan antara keparahan asidosis pre-

operatif dengan mortalitas pada pasien trauma 

abdomen yang dilakukan eksplorasi 

laparotomi. Penelitian lain oleh Mitra dkk.5  

menemukan adanya perbedaan rerata pH 

antara kelompok yang meninggal dan tidak. 

Syok merupakan salah satu komplikasi 

pada trauma tumpul abdomen yang dapat 
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menganggu keseimbangan asam basa tubuh 

melalui perubahan metabolisme. Gangguan 

metabolisme ini terjadi karena penurunan 

aliran darah dalam mikrosirkulasi atau kadar 

oksigen dalam darah menurun atau kombinasi 

keduanya. Kondisi ini menyebabkan 

perubahan adenosine difosfat (ADP) menjadi 

adenosis trifosfat (ATP) melalui glikolisis 

anaerobik. Produk akhir glikolisis, piruvat, 

akan diubah menjadi laktat. Perbandingan 

laktat terhadap piruvat merupakan indikator 

hipoksia seluler yang baik.12,13 

Proses glikolisis anaerob juga melepakan 

proton berupa ion hidrogen yang terakumulasi 

sehingga mengurangi buffer dari bikarbonat. 

Dalam keadaan aerob, laktat diangkut dari 

perifer ke hati untuk dikonversi menjadi CO2 

yang diekskresi melalui pernafasan. Asam 

laktat akan mengalami akumulasi pada 

kondisi anaerob yang menimbulkan asidosis 

laktat. Asidosis laktat terjadi dengan cepat dan 

dapat dideteksi dengan pemeriksaan analisa 

gas darah. Kadar laktat merupakan penanda 

kuantitatif dari beratnya syok.12,13 

Peran asidosis metabolik pada TOD 

sangat kompleks. Gejala TOD akan muncul 

apabila tidak dilakukan resusitasi yang 

adekuat sehingga menyebabkan impending 

organ failure. Asidosis metabolik ringan dapat 

terjadi pada pasien dengan penurunan aliran 

oksigen dan akan berkelanjutan menjadi 

asidosis berat pada pasien syok.4  

Keadaan asidosis juga menyebabkan 

generasi thrombin dan mempercepat degradasi 

fibrinogen yang nantinya berperan 

menimbulkan koagulopati.10 Beberapa 

penelitian mengkonfirmasi adanya penurunan 

aktivitas faktor koagulasi pada penurunan pH 

7,4 menjadi 7,0.14 Hasil penelitian juga 

ditemukan ada hubungan yang signifikan 

antara koagulopati dengan TOD. Koagulopati 

mempengaruhi kemungkinan pasien yang 

mengalami infeksi pada 24 jam pertama pasca 

trauma karena efek hiperinflamasi dari 

hipoksia jaringan.15 Koagulopati pada pasien 

trauma bersifat kompleks, bisa dalam bentuk 

koagulopati terkait dilusi atau trauma.16  

Hemodilusi akibat pemberian cairan 

intravena selama resusitasi dapat 

menyebabkan koagulopati dilusi. Koagulopati 

dilusi terjadi sekitar 70% pasien yang 

menerima cairan intravena >4 liter.17 

Koagulopati terkait trauma dilaporkan terjadi 

akibat aktivasi langsung jalur protein C 

melalui cedera jaringan dan hipoperfusi.18 

Protein C yang aktif akan menghambat faktor 

koagulasi V dan VIII, sehingga mencegah 

koagulasi dan meningkatkan fibrinolisis.14  

Kondisi hipotermia juga mempengaruhi 

mempengaruhi kemampuan tubuh untuk 

mengaktifkan kaskade pembekuan. 

Hipotermia menekan sumsum tulang dan 

sekuestrasi splenohepatik sehingga 

menurunkan produksi trombosit dan leukosit 

yang berperan dalam pembekuan darah. 

Leukopenia dan trombositopenia menurun 

ketika pasien dihangatkan.19 Penelitian ini 

merupakan penelitian kohort retrospektif 

dengan jumlah sampel kecil yang disebabkan 

terbatasnya jumlah kasus yang diamati. Hal ini 

menyebabkan masih adanya risiko bias dalam 

penarikan kesimpulan dan analisis data.   

 

SIMPULAN 

Tingkat keparahan asidosis pre-operatif 

berpengaruh signifikan terhadap trias of death 

pada penderita trauma tumpul abdomen pasca 

dilakukan laparotomi eksplorasi. Umur dan 

jenis kelamin tidak berpengaruh dengan trias 

of death pada pasien trauma tumpul abdomen.  
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ABSTRAK 

Tujuan: Penelitian ini bertujuan untuk mengetahui karakteristik penyakit pada tulang belakang di 

Bagian Ilmu Bedah Saraf RSUD Arifin Achmad Provinsi Riau periode Januari 2021-Juni 

2023.  Metode: Penelitian deskriptif retrospektif dengan metode total sampling dan meneliti data 

sekunder dari rekam medis. Hasil: Terdapat 67 rekam medis pasien dengan penyakit pada tulang 

belakang di Bagian Ilmu Bedah Saraf RSUD Arifin Achmad dari bulan Januari 2021-Juni 2023 yang 

memenuhi kriteria inklusi dan eksklusi penelitian. Kelompok usia paling sering mengalami penyakit 

tulang belakang adalah pasien berusia diatas 60 tahun (20,8%), berjenis kelamin laki-laki (65,6%), dan 

umumnya tidak bekerja (49,5%). Gejala klinis yang paling sering dirasakan adalah nyeri punggung 

(37,3%) dan spinal stenosis merupakan diagnosis terbanyak yang ditegakkan (23%). Lokasi lesi 

umumnya terletak di regio lumbar (41,3%) dan tindakan paling sering diambil adalah laminektomi 

(58,2%). Kesimpulan: Penyakit tulang belakang paling banyak dialami oleh lansia, jenis kelamin laki-

laki, dan tidak bekerja. 
 

Kata kunci: nyeri punggung, penyakit tulang belakang, penelitian retrospektif. 
 

ABSTRACT 

Aim: This study aims to determine the characteristics of spinal disease in the Neurosurgery Department 

of Arifin Achmad Hospital, Riau Province for the period January 2021-June 2023. Methods: 

Retrospective descriptive research using total sampling methods and secondary data testing from 

medical records. Results: There were 67 medical records of patients with spinal disease in the 

Neurosurgery Department of Arifin Achmad Hospital for the period January 2021-June 2023 who met 

the research inclusion and exclusion criteria. The age group that most often experiences spinal disease 

is patients aged over 60 years (20.8%), male (65.6%), and generally unemployed (49.5%). The most 

frequently felt clinical symptom was back pain (37.3%) and spinal stenosis was the most frequently 

diagnosed diagnosis (23%). The location of the lesion is generally located in the lumbar area (41.3%) 

and the most frequently performed procedure is laminectomy (58.2%). Conclusion: The spinal disease 

most commonly affected by elderly, male, and unemployee. 
 

Keywords: back pain, spinal disease, retrospective research. 
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PENDAHULUAN 

Vertebra adalah sekumpulan tulang yang 

disatukan oleh beberapa artikulasio yang tidak 

hanya melindungi sumsum tulang belakang, 

namun juga sebagai pendukung gerak tubuh 

dan menjaga agar postur tubuh tetap tegak. 
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Tulang belakang terdiri atas 33 ruas, 

diantaranya tujuh ruas servikal, dua belas 

torakal, lima lumbar, lima sakral, dan empat 

koksigeal. Adanya kelainan pada struktur 

tersebut akan menimbulkan perubahan secara 

fisik dan berdampak pada terhambatnya 

aktifitas sehari-hari. Gejala yang muncul 

sesuai dengan jenis dan letak kelainan pada 

tulang. Umumnya, penderita dapat merasakan 

nyeri pada leher atau punggung, nyeri 

menjalar, kelemahan, kaku hingga sensasi 

tertusuk-tusuk pada lengan dan tungkai, 

disfungsi usus atau kandung kemih, mual 

muntah, serta bentuk tubuh yang tidak 

proporsional.1 

Penyakit pada tulang belakang 

berdasarkan penyebabnya dapat dibedakan 

menjadi dua kelompok, yakni akibat peristiwa 

traumatis dan non-traumatis. Peristiwa 

traumatis berupa kecelakaan kendaraan 

bermotor, terjatuh, olahraga, ataupun tindak 

kekerasan. Sedangkan peristiwa non-traumatis 

dapat diakibatkan oleh kelainan kongenital, 

genetik, metabolik, vaskular, infeksi, dan 

penyakit autoimun.2,3 

Beberapa penelitian mengenai penyakit 

pada tulang belakang telah dilakukan di 

berbagai negara. Penelitian yang di Arab 

Saudi (2015) yang melibatkan 5.929 pasien, 

1.669 pasien (28,1%) diantaranya adalah 

pasien dengan penyakit tulang belakang. 

Penyakit paling umum terjadi pada regio  

 

lumbar (53,1%) dan regio servikal 

(27,1%) dengan gejala utama yang sering 

dirasakan pasien yaitu nyeri. Gejala nyeri pada 

leher (60,5%) sering terjadi pada usia <30 

tahun. Spondylosis dan nyeri punggung bawah 

banyak terjadi di usia >30 tahun pada wanita 

(7,8% dan 76,2%) dan pada pria (73,9% dan 

3,3%). 4,5 

Penelitian Gede, dkk di Rumah Sakit 

Umum Fatmawati tahun 2014 mencatat 

sebanyak 104 kasus, dimana 37 

kasus merupakan kasus trauma dan 67 kasus 

non-trauma. Kecelakaan bermobil dan terjatuh 

dari ketinggian merupakan sebab traumatik 

yang paling sering terjadi, sedangkan kasus 

non-trauma yang menyebabkan kelainan pada 

tulang belakang adalah infeksi dan neoplasma. 

Belum ditemukan laporan mengenai 

karakteristik penyakit pada tulang belakang di 

Rumah Sakit Umum Daerah Arifin Achmad 

Provinsi Riau.6 

Penyakit pada tulang belakang 

merupakan masalah utama dari segi medis, 

sosial dan ekonomi karena prevalensi dan 

insidensi yang terus meningkat. 

Keterlambatan diagnosis sejak keluhan 

pertama kali dirasakan dan kurangnya upaya 

pencegahan.4 

Hal ini akan berdampak pada sosial 

maupun ekonomi penderita karena dapat 

menimbulkan keterbatasan baik sementara 

ataupun permanen. Komplikasi kesehatan 

yang dapat muncul adalah artropati sendi 

neuropatik, spastisitas otot, hipotensi, infeksi 

saluran napas, gangguan imunitas akibat 

terganggunya produksi leukosit, gangguan 

berkemih, kelumpuhan, hingga ulkus 

dekubitus karena tirah baring yang lama.7 

Mengingat hingga saat ini, belum terdapat 

literatur yang membahas topik tersebut di 

Provinsi Riau, maka penelitian ini bertujuan 

untuk mengetahui karakteristik penyakit pada 

tulang belakang periode Januari 2021-Juni 

2023 di Bagian Ilmu Bedah Saraf RSUD 

Arifin Achmad Provinsi Riau.  

 

METODE 

Rancangan penelitian ini adalah studi 

deskriptif retrospektif dan menggunakan 

metode total sampling dengan meneliti data 

sekunder dari rekam medis pasien yang 

memiliki penyakit pada tulang belakang di 

RSUD Arifin Achmad Provinsi Riau periode 

Januari 2021-Juni 2023. Sampel diambil 

berdasarkan kriteria inklusi dan eksklusi. 



 
Ade Wirdayanto  JBN (Jurnal Bedah Nasional) 

31 

 

Kriteria inklusi penelitian ini adalah seluruh 

rekam medis pasien dengan diagnosis 

penyakit pada tulang belakang di RSUD 

Arifin Achmad Pekanbaru sejak Januari 2021 

hingga Juni 2023. Kriteria eksklusi penelitian 

ini yaitu rekam medis pasien yang 

mengandung data kurang lengkap terkait 

unsur demografi (usia dan jenis kelamin), serta 

klinis pasien (gejala klinis neurologis dan 

segmen tulang belakang yang terlibat) 

Variabel penelitian ini adalah kelainan 

tulang belakang, usia, jenis kelamin, domisili, 

pekerjaan, gejala klinis, diagnosis, lokasi lesi, 

dan jenis tindakan. Definisi kelainan tulang 

belakang adalah segala bentuk kelainan dari 

segi fungsi maupun morfologi yang 

menyebabkan pasien datang ke Rumah Sakit. 

Umur didefinisikan berdasarkan KTP yang 

didaftarkan dalam rekam medis, dibagi 

menjadi beberapa kelompok, yakni <30 tahun, 

30-39 tahun, 40-49 tahun, 50-59 tahun, dan 

>60 tahun. Jenis kelamin didefinisikan 

berdasarkan KTP yang dikategorikan sebagai 

laki-laki dan perempuan. Pekerjaan adalah 

bidang yang digeluti seseorang untuk 

mendapatkan penghasilan. Domisili 

merupakan kedudukan resmi berupa tempat 

tinggal, mempunyai hak dan kewajiban sesuai 

kacamata hukum. Gejala klinis adalah keluhan 

subjektif yang dirasakan subjek penelitian 

yang membuatnya datang ke rumah sakit. 

Diagnosis adalah identifikasi kondisi 

kesehatan maupun jenis penyakit yang 

diderita pasien melalui suatu pemeriksaan 

klinis dan hasil tes medis. Lokasi lesi 

didefinisikan sebagai letak kelainan yang 

ditemukan saat pemeriksaan. Sementara jenis 

tindakan adalah riwayat pengobatan yang 

dijalani oleh pasien sesuai catatan di rekam 

medis. 

Data penelitian diolah dan dianalisa 

secara deskriptif, serta disajikan dalam bentuk 

tabel dan narasi untuk menentukan 

karakteristik pasien dengan penyakit pada 

tulang belakang di Bagian Ilmu Bedah Saraf 

RSUD Arifin Achmad Pekanbaru. Penelitian 

ini telah mendapatkan persetujuan dari 

Komite Etik FK UNRI sebelum pengambilan 

data dilakukan. 

 

HASIL 

Terdapat 67 rekam medis yang memenuhi 

kriteria inklusi dan eksklusi penelitian, 

dirangkum dalam Tabel 1 dan Tabel 2.  Laki-

laki lebih banyak mengalami kelainan pada 

tulang belakang (65,6%) dibanding 

perempuan (34,4%). Sementara itu, distribusi 

sampel berdasarkan kelompok usia terbanyak 

pada kelompok usia >60 tahun (20,8%). 

Sebagian besar sampel berdomisili di 

Pekanbaru (47,7%). Pasien dengan status 

tidak bekerja ditemukan lebih banyak (49,5%) 

dibanding kelompok pekerjaan lainnya.  

 

Tabel 1. Karakteristik penyakit pada tulang 

belakang berdasarkan kelompok umur, jenis 

kelamin, domisili dan pekerjaan 

Karakteristik Jumlah 

Kasus 

Persentase 

Kelompok Umur 
  

0-9 tahun 7 10,44% 

10-19 tahun 4 5,97% 

20-29 tahun 7 10,44% 

30-39 tahun 10 14,92% 

40-49 tahun 12 17,91% 

50-59 tahun 13 19,40% 

>60 tahun 14 20,89% 

Jenis Kelamin 
  

Laki-laki 44 65,67% 

Perempuan 23 34,32% 

Domisili 
  

Kabupaten Bengkalis 4 5,97% 

Kabupaten Indragiri Hilir 3 4,47% 

Kabupaten Indragiri Hulu 2 2,98% 

Kabupaten Kampar 4 5,97% 

Kabupaten Meranti 0 0% 

Kuantan Sengingi 1 1,49% 

Kabupaten Pelalawan 0 0% 

Kabupaten Rokan Hilir 3 4,47% 

Kabupaten Rokan Hulu 3 4,47% 

Kabupaten Siak 8 11,94% 

Kota Dumai 2 2,98% 
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Kota Pekanbaru 32 47,76% 

Luar Riau 5 7,46% 

Pekerjaan 
  

Tidak bekerja 33 49,52% 

Petani 6 8,95% 

Pelajar 6 8,95% 

Pegawai swasta 17 25,37% 

Pegawai negeri 5 7,46% 

 

Spinal stenosis adalah diagnosis yang 

paling banyak ditegakkan (23%) diikuti 

dengan diagnosis fraktur vertebra (20%). 

Gejala klinis yang dirasakan umumnya adalah 

nyeri punggung (37,3%) dan kelemahan 

anggota gerak (34,3%). Lokasi kelainan pada 

tulang belakang berdasarkan segmentasinya 

didapatkan pada servikal (33,3%), torakal 

(17,3%), lumbar (41,3%) dan sakral (8%). 

Tindakan yang paling sering dilakukan adalah 

laminektomi (58,2%), diikuti konservatif 

(28,3%) (Tabel 2).  

 

Tabel 2. Karakteristik penyakit pada tulang 

belakang berdasarkan gejala klinis, diagnosis, 

lokasi lesi, dan tindakan 

Karakteristik Jumlah 

Kasus 

Persentase 

Gejala Klinis 
  

Nyeri punggung 25 37,31% 

Lemah anggota gerak 23 34,32% 

Kelumpuhan anggota 

gerak 

6 8,95% 

Nyeri leher 11 16,41% 

Gangguan BAB dan BAK 2 2,98% 

Benjolan pada leher 1 1,49% 

Benjolan pada punggung 6 8,95% 

Diagnosis 
  

Fraktur vertebra 18 20,00% 

Hernia nucleus pulposus 11 12,22% 

Lumbar spina bfida 6 6,66% 

Ossification of the 

posterior longitudinal 

ligament (OPLL) 

1 1,11% 

Spinal cord hematoma 1 1,11% 

Spinal stenosis 21 23% 

Spondilitis non-TB 3 3,33% 

Spondilitis TB 10 11,11% 

Spondilolistesis 12 13,33% 

Lokasi 
  

Servikal 25 33,33% 

Thorakal 13 17,33% 

Lumbar 31 41,33% 

Sacral 6 8,00% 

Tindakan   

Laminektomi 39 58,20% 

Posterior Lumbar 

Interfusion 

1 1,49% 

Konservatif 19 28,35% 

Anterior Cervical 

Disectomy and Fusion 

(ACDF) 

1 1,49% 

Reseksi & rekonstruksi 

cele 

6 8,95% 

Laminoplasty 1 1,49% 

 

DISKUSI 

Total kelainan pada tulang belakang sejak 

bulan Januari 2021 – Juni 2023 di divisi Bedah 

Saraf didapatkan sebanyak 67 kasus, periode 

tersebut tertinggi pada rentang usia >60 tahun 

(20,89%). Hal ini sesuai dengan penelitian 

Roberto pili, dkk (2018) menyatakan bahwa 

terdapat hubungan antara usia dengan 

frekuensi terjadinya kelainan pada tulang 

belakang.  Penjelasan dari segi preventif, 

peningkatan insidensi tersebut berkaitan 

dengan peningkatan penyebab spesifik yang 

dapat dicegah, seperti terjatuh atau kecelakaan 

lainnya8.  

Dari segi aspek jenis kelamin, laki-laki 

lebih banyak (65,6%) mengalami kelainan 

tulang belakang dibanding perempuan 

(34,3%). Meskipun persentase laki-laki lebih 

tinggi dibanding perempuan, namun 

penelitian yang dilakukan oleh Ali pada tahun 

2015 di Rumah Sakit Universitas Dammam, 

Arab Saudi menjelaskan bahwa jenis kelamin 

dan kelainan tulang belakang memiliki nilai 

hubungan yang lemah.9  

Status pekerjaan paling banyak yang 

mengalami kelainan tulang belakang adalah 

pasien dengan status tidak bekerja (49,5%). 

Hasil ini sesuai dengan penelitian yang 

dilakukan oleh Chad, dkk (2021) menemukan 

bahwa pasien yang tidak bekerja memiliki 
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kemungkinan mengalami kelainan tulang 

belakang yang lebih tinggi dibanding pasien 

yang masih aktif bekerja.  Penyebab yang 

mendasari adalah pasien yang tidak bekerja 

cenderung pasien berusia tua, memiliki 

edukasi yang rendah, dan komorbid yang lebih 

banyak.10  

Berdasarkan gejala klinis, umumnya 

pasien memiliki keluhan utama nyeri 

punggung (37,3%). Hasil ini sesuai dengan 

penelitian yang dilakukan oleh Filip 

Raciborski, dkk pada tahun 2016, 

menunjukkan bahwa nyeri punggung 

merupakan keluhan paling banyak yang 

dirasakan pada pasien dengan kelainan tulang 

belakang. Faktor penyebab utama adalah 

penuaan dan gaya hidup, serta penundaan 

pengobatan sejak keluhan awal dirasakan.7 

Lokasi lesi pada tulang belakang paling 

banyak terdapat di regio lumbar (41,3%) dan 

diikuti dengan regio servikal (33,3%). Hasil 

ini sesuai dengan penelitian yang dilakukan 

oleh Ali pada tahun 2015 di Arab Saudi yang 

menyatakan bahwa lumbar (53,1%) dan 

servikal (27,1%) merupakan lokasi paling 

sering mengalami kelainan pada tulang 

belakang.9   

Diagnosis paling banyak ditegakkan 

adalah spinal stenosis (23%) dan tindakan 

yang paling sering diambil adalah 

laminektomi (58,2%). Hasil tersebut sesuai 

dengan penelitian yang dilakukan oleh Martin 

(2023), yang menyatakan bahwa laminektomi 

merupakan prosedur yang paling sering 

diambil untuk mendekompresi kanalis spinalis 

pada kasus spinal stenosis.11  

 

SIMPULAN 

Penyakit tulang belakang di Bagian Ilmu 

Bedah Saraf Rumah Sakit Umum Daerah 

Arifin Achmad Provinsi Riau sejak bulan 

Januari 2021 hingga Juni 2023 sebagian besar 

diderita oleh pasien yang berusia diatas 60 

tahun, jenis kelamin laki-laki, dan umumnya 

tidak bekerja. Gejala klinis yang paling sering 

dirasakan adalah nyeri punggung dan spinal 

stenosis merupakan diagnosis terbanyak yang 

ditegakkan. Lokasi lesi umumnya terletak di 

regio lumbar dan tindakan paling sering 

diambil adalah laminektomi.   
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ABSTRACT 

Aim: This study aims to investigate weight regain (WR) outcomes following two of the most popular 

types of bariatric surgery: Roux-en-Y Gastric Bypass (RYGB) and Sleeve Gastrectomy (SG) following 

substantial weight loss with a minimum 1-year follow-up. Methods: We systematically searched 

English-language full-text literature from Pubmed, Cochrane, Wiley Library, Proquest, SpringerLink, 

and ScienceDirect databases from January 2013 to September 2023. This study was registered to 

PROSPERO (Registration ID: CRD42023468904). Results: A total of 6 eligible good-quality cohort 

studies of 13591 patients were included in this meta-analysis. Our findings indicate that RYGB type 

significantly has less WR events compared to SG type of bariatric surgery, revealing an OR of 0.47 

(95% CI: 0.34, 0.65, I² = 80%; p < 0.0001). This research may be considered when choosing the type 

of bariatric surgery. Conclusion: Our meta-analysis demonstrates that patients undergoing SG type of 

bariatric surgery are more prone to experience WR in comparison to RYGB type. Further research 

aimed at identifying associated risk factors would contribute significantly to advance our understanding 

in this domain. 
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INTRODUCTION 

Obesity, a global health challenge, affects 

over 1.9 billion adults worldwide, with 650 

million classified as obese in 2016. At that 

time, 39% of adults aged 18 and over (39% of 

men and 40% of women) were struggling with 

excess weight. It’s noteworthy that the 

prevalence of obesity across the world is 

becoming more commonplace worldwide.1  

The abnormal or excessive accumulation 

of body fat is the hallmark of obesity, a 

chronic health issue. The Body Mass Index 

(BMI) is a regularly used metric to classify 

obesity. Underweight or normal weight is 

defined as having a BMI below 25 kg/m². 

Overweight is defined as having a BMI of 25 

to less than 30 kg/m², moderate obesity as 

having a BMI of 30 to less than 35 kg/m², and 

severe obesity as having a BMI of 35 kg/m² or 

higher. Obesity increases the risk of metabolic 

diseases, such as Type 2 Diabetes Mellitus 

(T2DM) and cardiovascular disease (CVD), 

necessitating effective interventions.2  

Bariatric surgery emerges as the most 

effective long-term solution for severe obesity 

and associated metabolic issues, surpassing 

alternatives like physical activity, dietary 

modification, pharmaceutical interventions, or 

management of gut microbiota.2,3 It is 

recommended for individuals with BMI > 35 

http://u.lipi.go.id/1481204884
http://u.lipi.go.id/1483969293
https://ojs.unud.ac.id/index.php/jbn
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kg/m² (regardless of presence, absence, or 

severity of coexisting health issues) or for 

T2DM patients with BMI > 30 kg/m² who do 

not respond to non-surgical methods. Long 

term data affirm its safety, efficacy, and 

mortality risk reduction compared to non-

surgical interventions.4  

Among the various bariatric procedures 

available, Roux-en-Y Gastric Bypass (RYGB) 

and Sleeve Gastrectomy (SG) are the most 

widely performed due to their demonstrated 

efficacy in promoting substantial weight loss 

and improving metabolic outcomes.5,6 These 

two procedures are favoured for their 

relatively lower complication rates and 

durability of weight loss compared to other 

options like adjustable gastric banding or 

biliopancreatic diversion However, they 

present unique challenges when it comes to 

weight regain (WR).5,6  

In RYGB, the rerouting of the intestines 

and creation of a small gastric pouch leads to 

malabsorption and hormonal changes, but 

nutrient absorption may normalize over time, 

contributing to WR. SG removes the 

stomach's fundus, responsible for ghrelin 

production, thus promoting early satiety, 

though WR can occur as the remaining 

stomach expands postoperatively. As these 

two procedures dominate bariatric surgery, 

understanding their specific associations with 

WR is critical to improving long-term 

outcomes.7–9 

RYGB involves creating a small gastric 

pouch and intestinal rerouting. During RYGB, 

the stomach is partitioned, forming a compact 

pouch of 20-30 ml volume, anastomosed with 

the mid-jejunum, redirecting nutrients to 

bypass a significant portion of the stomach, 

duodenum, and the proximal jejunum. SG 

entails removing 75% of the stomach, forming 

a tubular-shaped new stomach by transecting 

along the greater curvature and removing the 

fundus and body, therefore gastric contents 

can pass rapidly into the duodenum.10,11  

While bariatric surgery has gained 

traction, the number of procedures and patient 

monitoring continues to rise. Weight regains 

has emerged as a significant concern for 

bariatric surgeons. The need for revisional 

surgery due to weight loss failure, is a 

challenging and risky procedure, which also 

increasing.12 Reports suggest that 15% to 35% 

of bariatric surgery patients fail to achieve 

their weight loss goal.3 Despite being the most 

effective approach for obesity, weight regain 

(WR) after surgery remains burdensome. In 

research involving 300 individuals who 

underwent Roux-en-Y gastric bypass 

(RYGB), it was found that 37% experienced 

substantial weight regain when assessed seven 

years later. Another analysis, through a 

systematic review, indicated that as many as 

76% of Sleeve Gastrectomy (SG) patients 

encountered notable weight regain after a six-

year follow-up period.13  

Another research indicates significant 

variations in the occurrence of weight regain 

within the bariatric population. According to 

the Longitudinal Assessment of Bariatric 

Surgery study (LABS), the average weight 

regain is approximately 4% for individuals 

who undergo RYGB within 3 to 7 years post-

surgery. Conversely, studies from Sweden and 

the Netherlands suggest higher figures, 

reporting that 20 to 24% of patients have 

gained more than 15% of their body weight 

five years after undergoing RYGB or SG.14 

The variability in WR rates can be partly 

attributed to the lack of consensus on the 

definition of WR, as it varies significantly 

between studies. This inconsistency in WR 

definitions, along with differences in study 

populations and follow-up durations, 

contributes to the challenges in assessing long-

term outcomes of RYGB and SG.5,6,15–18 
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Although WR incidence following 

bariatric surgery has been thoroughly 

documented in recent years, few systematic 

reviews and meta-analyses focus specifically 

on RYGB and SG. Given the unique 

mechanisms and the high prevalence of these 

procedures, a comprehensive understanding of 

WR in this context is crucial. Therefore, this 

study aims to provide a thorough summary and 

ascertain WR outcomes in patients who 

undergo RYGB and SG after achieving 

sufficient weight loss, with a minimum of one 

year of follow-up. 

 

METHODS 

Protocol and Registration 

Our study of systematic review and meta-

analysis followed the Preferred Reporting 

Items for Systematic Reviews and Meta-

Analysis (PRISMA) guidelines, which offer a 

standardized framework for the systematic 

conduct and transparent reporting of studies 

(Figure 1).19 Prior to the study starting, a 

meta-analysis protocol was created and 

prospectively registered in the PROSPERO 

international database of systematic reviews 

(Registration ID: CRD42023468904). 

PROSPERO registration reduces the 

possibility of reporting bias and improves 

transparency.20 

 

Search Strategy 

We systematically searched Pubmed, 

Cochrane, Wiley Library, Proquest, 

SpringerLink, and ScienceDirect databases 

from September 2013 up to September 2023 in 

English to identify potential research papers. 

Relevant articles were identified using the 

following terms: “weight regain” or “obesity 

relapse” or “obesity recrudescence” or 

“obesity recurrence” and “bariatric surgery” or 

“Roux-en-Y” or “gastrectomy” or “metabolic 

surgery” not “cancer”. We supplemented this 

search with a hand search of a reference list of 

relevant articles.  

 

 
Figure 1. PRISMA flow chart. 

 

Study Selection 

Six reviewers (A.A.S.P., E.N.H., J.A., 

J.G.W., S., and Y.L.I.) independently assessed 

every study retrieved for inclusion, and 

disagreements were resolved through 

consensus. Studies would be included if they 

met the inclusion criteria as follows: (1) The 

participants were obese adult patients who 

received any type of bariatric surgery 

(minimum 1 year prior) (2) Randomized 

Controlled Trials (RCTs) and both prospective 

and retrospective observational studies. (3) 

Full-text versions accessible. (4) Studies 

published in English-language. (5) Studies 

published between January 2013 and 

September 2023. (6) Studies provide data 

regarding the events of WR or percentage data 

following RYGB and SG. 

We excluded certain types of studies as 

follows: (1) Review articles, including 

systematic reviews, meta-analyses, scoping 

reviews, and literature reviews. (2) Case 

reports, protocols, retracted articles, gray 
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literature, and letters to editors. (3) Studies 

lacking accessible full-text versions. (4) 

Research involving non-human subjects and 

pediatric participants is not within the scope of 

this analysis. (5) Studies that don't report data 

related to the events of WR post-RYGB and 

SG. 

Initially, a total of 167 papers were 

retrieved through these sources. After 

eliminating duplicate entries and conducting a 

thorough review of titles and abstracts, 127 

papers were excluded from further 

consideration based on predefined exclusion 

criteria. 

Subsequently, 40 papers underwent a 

more detailed evaluation, during which we 

applied inclusion and exclusion criteria to 

assess their eligibility. Following this 

comprehensive assessment, we identified 6 

studies that met the eligibility criteria and were 

included for synthesis in this study. These 6 

studies collectively involved 13591 patients 

who participated in various studies conducted 

across five different countries (Netherlands, 

Saudi Arabia, India, Iran, and Spain). These 

studies aimed to investigate the events of WR 

after RYGB vs SG. 

Furthermore, in a study with multiple 

definitions of WR, the author opted for the 

definition that exhibited the highest frequency 

of WR events. The selected definitions are 

described in Table 1. 

 

Data Extraction 

Five investigators (A.A.S.P., E.N.H., 

J.A., J.G.W., and S.) carried out the data 

extraction process independently using a 

standardized data collection form. The 

following items were extracted from each 

article: first author’s name, year of 

publication, study design, country of study, 

number of samples in each surgery type, age, 

gender, surgery indication, type of primary 

surgery, WR definition in each study, WR 

outcome including the number or percentage 

of the population, percentage of the WR, post-

operative follow-up time, mean BMI nadir, 

weight nadir, mean BMI follow-up, and mean 

weight follow-up. 

 

Quality Assessment 

Risk of bias assessment of cohort studies 

was carried out by two authors (J.G.W and 

A.A.S.P.) using the modified Newcastle-

Ottawa Scale (NOS) and is visually presented 

in Table 2. Discrepancies were resolved 

through consensus. Using the star system of 

modified NOS (range 0-9 stars), six studies 

reviewed.5,6,15–18 had seven or more stars and 

were categorized as good quality.  

 

Statistical Analysis  

Two investigators (A.A.S.P. and 

M.I.A.R.) conducted the meta-analysis using 

Cochrane Review Manager 5.4.1 software. 

For dichotomous variables, we assessed the 

outcomes by calculating odds ratios (ORs) 

along with 95% confidence intervals (CIs). A 

significance level of P < 0.05 was established 

for statistical significance. To assess 

heterogeneity among the included studies, we 

utilized the Tau² and Chi² heterogeneity test 

and quantified it using the I² statistic. When I² 

was found to be less than 50%, we considered 

the level of heterogeneity acceptable and 

applied the fixed-effect model for our analysis.  

However, in cases where I² exceeded 

50%, indicating a high degree of 

heterogeneity, we opted for the random-

effects model to account for this variability. 

To assess the potential presence of publication 

bias, we visually represented the data through 

the utilization of a funnel plot. Funnel plot is a 

graphical method used to investigate the 

possibility of publication bias or other biases 

in the data. The funnel plot typically displays 

the effect size or standardized effect size 

(mean difference or odds ratio) of each study 
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on the horizontal axis and a measure of study 

precision (standard error or sample size).  In 

an ideal situation with no publication bias, the 

plot resembles a symmetrical inverted funnel 

shape. However, if publication bias or other 

biases are present, the funnel plot may show 

asymmetry.  This asymmetry may manifest as 

a gap in the plot’s lower part, where small 

studies with non-significant or negative results 

may be missing.21 

 

RESULTS 

Characteristics of Studies and Patients 

Our search strategy identified 167 

potential references. After applying the 

inclusion criteria, we included 6 cohorts in the 

meta-analysis, excluding 161 papers (Table 

1). The eligible studies, spanning from 2015 to 

2023, encompassed a total of 13,591 patients 

(RYGB/SG: 6,415/7,176), among whom 

2,723 experienced weight regain events. The 

incidence rate from these 6 studies was 

calculated at 20.00% (2,723/13,591). 

Participants' mean age at the time of 

follow-up was 40.53 ± 11.14 years.5,6,15–18. The 

follow-up period ranged from 48 to 84 months 

post-surgery for all participants.5,6,15–18 

Additionally, the mean pre-operative BMI 

across the 6 studies was 50.18 ± 8.78 

kg/m2.5,6,15–18 

 

Outcomes 

In the examination of weight regain 

events across six studies comparing the effects 

of RYGB and SG, a statistically significant 

discrepancy in the likelihood of weight regain 

emerges between these two surgical 

approaches. Our meta-analysis strongly 

favours RYGB over SG, with an odds ratio 

(OR) of 0.47 (95% CI: 0.34-0.65) (Figure 2). 

This outcome underscores the efficacy of 

RYGB in mitigating the risk of WR following 

bariatric surgery. This finding aligns with 

%WR in each included study despite varied 

WR definitions across studies, with %WR 

range of 14.16% to 41.98% in SG type and 

8.47% to 35.95% in RYGB type (Table 2). 

But it is also crucial to acknowledge the 

substantial heterogeneity evident in our 

analysis, as indicated by an I² value of 81%.  

 

 
Figure 2. Subgroup analysis for WR on the comparison of RYGB and SG.
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Table 1. Characteristics of the included studies. 

 

Study 

(year) 

 

Country 

 

Design 

SG RYGB Total  

Follow

-up 

(years) 

Patients 

(n) 

Age 

(mean ± 

SD) 

Pre-op 

BMI 

(kg/m2 ± 

SD) 

WR 

Event (n) 

Patient

s 

(n) 

Age 

(mean ± 

SD) 

Pre-op 

BMI 

(kg/m2 ± 

SD) 

WR 

Event 

(n) 

Patient

s 

(n) 

Age 

(mean 

± SD) 

Pre-op 

BMI 

(kg/m2 

± SD) 

WR 

Event 

(n) 

Akpinar 

et al., 15 

Netherlands Retrospective 

cohort 

4693 42.11 ± 

12.29 

42.11 ± 

12.29 

1038 4693 42.46 ± 

11.14 

45.08 ± 

5.61 

596 9386 N/A N/A 1634 5 

Alfadda 

et al. 5 

Saudi Arabia Prospective 

cohort 

62 N/A N/A 22 29 N/A N/A 8 91 33.3 ± 

9.7  

49.7 ± 

9.9  

30 6 

Baig et 

al. 6 

India Prospective 

cohort 

1945 40.62 ± 

12.17 

116.20 ± 

24.82 

682 1092 43.98 ± 

11.65  

120.79 ± 

23.29 

159 3037 N/A N/A 841 5 

Jammu 

and 

Sharma 16 

India Retrospective 

cohort 

339 23 (no 

SD data) 

35 (no 

SD data) 

48 295 38 (no 

SD data) 

42.5 (no 

SD data) 

25 634 N/A N/A 73 7 

Toolabi 

et al. 17 

Iran Retrospective 

cohort 

56 36.6 ± 

10.9 

40.0 ± 

5.8 

18 64 36.9 ± 

11.5 

47.0 ± 

7.3 

6 120 36.8 ± 

11.3 

43.2 ± 

7.1 

24 5 

Torrego-

Ellacuria 

et al. 18 

Spain Retrospective 

cohort 

81 40.36 ± 

13.98 

43.54 ± 

6.88 

34 242 45.15 ± 

10.65 

44.73 ± 

6.30 

87 323 44.78 

± 

11.94 

44.94 

± 6.88 

121 4 

SG = Sleeve Gastrectomy, RYGB = Roux-en-Y Gastric Bypass, BMI = Body Mass Index, SD = Standard Deviation 
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Table 2. Weight regain definitions. 

Study Weight Regain Definition Calculation %WR  

Akpinar et al 10 Increase of ≥ 10% of %WR from the nadir 

at 2 to 5 year follow-up  

(EWL at nadir - EWL at min. FU2) ≥ 10 SG 22.12%; RYGB 12.70%; Total 

17.41% 

Alfadda et al 11 Increase of ≥ 25% of %WR from the nadir 

at min. 1 year follow-up  

(EWL at nadir - EWL at min. FU1) ≥ 25 SG 35.48%; RYGB 27.59%; Total 

32.97% 

Baig et al 12 Increase of ≥ 25% of %WR from the nadir 

at 5 year follow-up  

(EWL at nadir - EWL at FU5) > 25 SG 35.06%; RYGB 14.56%; Total 

27.69% 

Jammu and Sharma 
13 

Any increase in EWL from nadir (EWL at nadir - EWL at FU7) > 0 SG 14.16%; RYGB 8.47%; Total 11.51% 

Toolabi et al 14 (I) Increase of ≥ 25% of %WR from the 

nadir at 1 year post-op, or  

(II) Weight regain more than 10 kg from 

the weight at 1 year after surgery 

(I) (EWL at nadir - EWL at min. FU1) > 25 

(II) (Total body weight in kg at min. FU1 - 

Total body weight in kg at nadir) > 10 

SG 32.14%; RYGB 9.38%; Total 20% 

Torrego-ellacuri et 

al 15 

Any increase in kilograms from nadir (Total body weight in kg at FU4 - Total 

body weight in kg at nadir) > 0 

SG 41.98%; RYGB 35.95%; Total 

37.46% 

   Range %WR: 

SG: 14.16% - 41.98% 

RYGB: 8.47% - 35.95% 

EWL = excess weight loss, %WR = percent weight regain, BMI = body mass index, nadir = lowest weight measured after surgery, FU = year follow-up 
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Publication Bias 

To evaluate the possibility of publication 

bias (Table 3), we employed a funnel plot 

(Figure 3). Notably, the funnel plot exhibited 

asymmetry, which could suggest the presence 

of publication bias. Nevertheless, it is crucial 

to exercise caution in interpreting this finding, 

given that the analysis relies on a relatively 

limited number of studies, and several factors 

may contribute to the observed funnel plot 

asymmetry, including variations in study 

methodologies. 

 

 
Figure 3. Funnel plots for the publication 

bias in the meta-analysis for WR on the 

comparison of RYGB and SG. 

 

DISCUSSION 

Summary of Evidence 

 This meta-analysis compares weight 

regain (WR) in patients who have undergone 

Roux-en-Y gastric bypass (RYGB) and sleeve 

gastrectomy (SG). Our findings indicate that 

WR is more likely after SG than RYGB. Each 

bariatric surgery type exhibits unique patterns 

contributing to WR. Gastric pouch dilatation, 

stomal dilatation, and gastro-gastric fistula are 

known causes of WR after RYGB. Similarly, 

gastric pouch dilatation also causes WR in 

SG.7,22 However, WR is not solely due to 

surgical failure; lifestyle factors, mental 

health, and hormonal/ metabolic imbalance 

also play significant roles.  

 It seems that the incidence of weight 

regain is directly proportional to no remission 

of weight-related comorbidities. Akpinar et 

al15 found that WR in SG was higher in the 5-

year follow-up, with less often remission of 

hypertension (44.7% vs 29.4%), dyslipidemia 

(38.3% vs 19.3%), and obstructive sleep apnea 

syndrome (54% vs 20.3%) than RYGB. 

Meanwhile, patients who had WR after SG 

who managed to maintain ≥20% total weight 

loss (TWL) from starting weight, showed 

more comorbidity remission for hypertension 

(44.7% vs 29.4%), dyslipidemia (38.3% vs 

19.3%), and obstructive sleep apnea syndrome 

(54% vs 20.3%) than those who did not 

maintain 20%TWL after SG. Whereas 

Torrego-ellacuri18 reported a significant 

difference between type 2 diabetes in SG and 

RYGB (26.8% vs 29.3%) but no significant 

difference in hypertension (37.8% vs 48.3%). 

Lifestyle factors contributing to WR 

include dietary non-adherence and physical 

inactivity. While bariatric surgery initially 

reduces caloric intake immediately due to the 

reduced gastric capacity, decreased hunger, 

and increased satiety; some patients 

experience a gradual increase in caloric intake 

leading to WR.7,22 Intake of excessive calories, 

snacks, sweets, oils, and fatty food increases 

the risk of WR. A cross-sectional 

observational study by Beckman et al found a 

positive correlation between total energy, 

processed foods, and WR.8 Dietary 

counselling and consistent nutritional follow-

up are pivotal for the long-term success of 

bariatric surgery, alongside physical activity. 

The American Society for Metabolic and 

Bariatric Surgery (ASMBS) recommends at 

least 30 minutes daily physical activity post-

bariatric surgery.23  

Mental health conditions may be an 

underlying factor for the occurrence of WR in 

post-bariatric surgery patients, hindering 

motivation and dietary compliance.
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Table 3. Risk of bias assessment. 

Study 

(cohort) 

Selection (Maximum 4 stars) Comparability 

(Maximum 2 

stars) 

Outcome (Maximum 3 stars) Total   

  Representa

tiveness of 

the 

exposed 

cohort 

Selection 

of the non-

exposed 

cohort 

Ascertain

ment of 

exposure 

Demonstrati

on that 

outcome of 

interest was 

not present at 

start of study 

Comparability of 

cohorts on the basis 

of the design or 

analysis controlled 

for con-founders 

Assessment of 

outcome 

Was follow-up 

long enough 

for outcomes 

to occur 

Adequacy of 

follow-up of 

cohorts 

 
  

Akpinar et 

al., 15 

* ‐ * * ** * * ‐ 7 Good 

quality 

Alfadda et 

al. 5 

* ‐ * * * * * * 8 Good 

quality 

Baig et al. 6 * ‐ * * ** * * ‐ 7 Good 

quality 

Jammu and 

Sharma 16 

* ‐ * * ** * * ‐ 7 Good 

quality 

Toolabi et 

al. 17 

* ‐ * * ** * * * 8 Good 

quality 

Torrego-

Ellacuria et 

al. 18 

* ‐ * * * * * ‐ 7 Good 

quality 
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There are other maladaptive eating 

behaviours commonly reported in bariatric 

surgery patients: grazing, loss of control, and 

night eating. Surgery doesn’t alter the 

neuropsychiatric pathways.9  

We observed that the hormonal and 

metabolic changes induced by bariatric 

surgery differ between RYGB and SG and 

contribute to WR outcomes. Specifically, 

RYGB significantly reduces circulating 

ghrelin levels by removing the stomach's 

fundus, which is rich in ghrelin-producing 

cells. In contrast, SG leads to a sustained but 

lesser reduction in acyl-ghrelin levels. These 

differences in ghrelin suppression between the 

two procedures may explain the higher WR 

observed in SG patients. Furthermore, RYGB 

is associated with greater increases in Peptide 

YY (PYY) and glucagon-like peptide 1 (GLP-

1) due to anatomical changes, enhancing 

satiety and decreasing hunger more effectively 

than SG.7,23 

The increased nutrient exposure to L cells 

in the intestines post-RYGB further supports 

weight maintenance. These hormonal 

differences are directly related to our meta-

analysis findings, which show that the greater 

metabolic impact of RYGB correlates with a 

lower incidence of WR compared to SG.7,23 

 

Strength and Limitations 

To the best of our knowledge, this is the 

first meta-analysis that reports the WR  

outcome among individuals following RYGB 

in comparison to SG type of bariatric surgery. 

Our study’s strength included the large sample 

sizes from primary bariatric surgery cases (not 

revisional) in obese adults from diverse 

countries and backgrounds. This 

comprehensive approach allows us to provide 

meaningful insights into the clinical decision-

making process regarding surgery type 

selection. 

However, our analysis has several 

limitations. First, the variability in WR 

definitions among the included studies results 

in heterogeneous inclusion criteria, which may 

have impacted the overall WR event count. 

Secondly, the meta-analysis is influenced by 

various confounding factors, such as dietary 

habits, physical activity, supplements, mental 

health issues (e.g., binge eating, depression, 

anxiety), medication use, and the presence of 

obesity-related comorbidities. These factors 

may have affected the WR outcomes and 

contributed to the heterogeneity observed (I² = 

80%). 

We acknowledge that the high 

heterogeneity suggests variability in study 

designs, patient populations, and follow-up 

durations. Certain patient subgroups, such as 

those with pre-existing metabolic disorders or 

more significant weight-related comorbidities, 

may be more prone to WR and contribute to 

higher heterogeneity. The variability in study 

design, such as differing follow-up periods or 

criteria for defining WR, may also explain this 

heterogeneity. Although the use of a random-

effects model accounts for these differences, it 

is important to note that this model cannot 

fully eliminate the uncertainty introduced by 

the variability. Therefore, while our results are 

valuable for guiding clinical decision-making, 

they should be interpreted with caution due to 

the inherent variability. 

 

Recommendations for Clinical Practice 

The findings of this investigation have 

important implications for clinical practice, 

especially for bariatric surgeons and patients 

selecting between RYGB and SG. Based on 

our findings, patients at higher risk of WR 

(e.g., those with poor dietary habits, low 

physical activity, or psychological challenges) 

may benefit more from RYGB due to its 

superior hormonal and metabolic effects in 

promoting long-term weight maintenance. 
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Clinicians should also emphasize the 

importance of post-surgical lifestyle 

modifications, including dietary counselling 

and physical activity, to mitigate WR risk. 

Patients should be thoroughly informed about 

the potential for WR, and individualized 

recommendations should be made based on 

patient-specific risk factors, such as pre-

existing metabolic conditions or psychological 

health. Regular follow-up and monitoring of 

dietary habits, mental health, and physical 

activity post-surgery are crucial in minimizing 

the risk of WR and improving long-term 

outcomes. 

 

Future Research Suggestion 

Future studies should focus on more 

homogeneous patient subgroups, considering 

comorbidities, surgical techniques, and 

behavioural factors to better understand the 

mechanisms of WR post-bariatric surgery. 

Additionally, long-term studies comparing the 

hormonal and metabolic responses between 

RYGB and SG will be valuable in refining 

strategies to minimize WR. Further research 

should explore interventions targeting 

hormonal/metabolic pathways to prevent WR 

and improve long-term outcomes for bariatric 

patients. 

 

CONCLUSION 

In conclusion, our study demonstrates that 

patients undergoing RYGB bariatric surgery 

are more prone to experience WR compared to 

those undergoing SG. Investigating the 

associated risk factors would further enhance 

our study in the future. 
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