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ABSTRACT

BACKGROUND: Perforated peptic ulcer (PPU) remains a high-risk surgical emergency. Although sarcopenia has been proposed 
as an objective surrogate of frailty, its independent prognostic value in emergency surgery is unclear. This study evaluated sarcopenia 
within a multidimensional frailty framework incorporating nutritional, inflammatory, and clinical parameters. 

METHODS: This retrospective cohort study included adult patients who underwent emergency surgery for PPU at a tertiary center. 
Sarcopenia was assessed using computed tomography-derived psoas muscle area and psoas muscle index with population-specific cut-
off values. Immunonutritional and inflammatory indices (hemoglobin–albumin–lymphocyte–platelet [HALP], neutrophil-to-lymphocyte 
ratio [NLR], platelet-to-lymphocyte ratio [PLR], and systemic immune-inflammation index [SII]) were calculated from admission labo-
ratory data. The primary outcome was in-hospital mortality. Multivariable logistic regression and receiver operating characteristic 
(ROC) curve analyses were performed to identify independent predictors and discriminatory performance. 

RESULTS: Ninety-seven patients were included; 30.9% were sarcopenic. Sarcopenic patients exhibited lower serum albumin, higher 
inflammatory markers, higher clinical severity scores, and longer intensive care unit and hospital stays (all p<0.05). However, sarcopenia 
was not independently associated with in-hospital mortality. In multivariable analysis, advanced age (odds ratio [OR] 1.07, p=0.010) and 
low serum albumin (OR 0.75, p<0.001) were the strongest independent predictors of mortality. Low HALP score and elevated NLR 
and PLR were significantly associated with sarcopenia. ROC analysis showed that age and albumin had superior discriminatory ability 
for mortality compared with morphometric muscle parameters. 

CONCLUSION: In PPU surgery, frailty is better characterized as a multidimensional biological phenotype rather than isolated 
muscle loss. While sarcopenia reflects increased vulnerability, mortality risk is more strongly driven by age and nutritional–inflamma-
tory reserve. Integrated frailty assessment may improve risk stratification in emergency surgical patients.
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INTRODUCTION

Perforated peptic ulcer (PPU) remains a life-threatening surgi-
cal emergency with considerable morbidity and mortality de-
spite advances in operative techniques, antimicrobial therapy, 
and perioperative care. Mortality rates of 10–30% are still re-
ported, particularly in older patients and those with limited 
physiological reserve.[1,2] Widely used risk stratification tools, 
such as the Boey score and the American Society of Anes-

thesiologists (ASA) physical status classification, assist clinical 
decision-making but largely reflect acute disease severity and 
comorbidity burden.[3,4] They provide limited insight into a pa-
tient’s baseline ability to tolerate surgical stress.

Frailty has been increasingly discussed as a contributor to ad-
verse outcomes in surgical populations.[5] Broadly, it describes 
diminished physiological reserve and reduced capacity to re-
cover from acute stressors.[6] While frailty has been associ-
ated with poor outcomes in elective and oncologic surgery, 
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its assessment in emergency settings remains challenging due 
to time constraints, acute presentation, and lack of functional 
baseline data.[7]

Sarcopenia, characterized by reduced skeletal muscle mass 
and function, has been proposed as an objective, imaging-
based parameter related to frailty.[8] Computed tomography 
(CT)-derived measurements, including psoas muscle area and 
psoas muscle index (PMI), are readily available from routine 
pre-operative imaging.[9] Several studies have linked these 
measures to adverse outcomes in acute abdominal conditions.
[10,11] However, evidence regarding their independent prognos-
tic value in emergency surgery is inconsistent, suggesting that 
muscle morphometry alone may not fully capture surgical vul-
nerability.

Nutritional reserve and systemic inflammation also influence 
physiological response to acute illness.[12] Hypoalbuminemia is 
a well-recognized marker associated with post-operative mor-
bidity and mortality, reflecting both nutritional and inflamma-
tory states.[13] Composite immunonutritional indices, such as 
the hemoglobin–albumin–lymphocyte–platelet (HALP) score, 
and inflammatory markers including the neutrophil-to-lym-
phocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), and 
systemic immune-inflammation index (SII), have demonstrated 
prognostic relevance in acute surgical and critical care settings.
[14-18] These four indices were chosen for their complementary 
biological profiles: NLR and PLR capture different inflammato-
ry cell ratios, SII integrates three different lineages, and HALP 
uniquely combines nutritional and inflammatory parameters.

Taken together, vulnerability in emergency surgery may be 
better understood through a multidimensional biological per-
spective that incorporates muscle reserve, nutritional status, 
inflammatory burden, and clinical severity rather than any 
single parameter alone. The aim of this study was to evaluate 
whether combining CT-based sarcopenia measures with im-
munonutritional and inflammatory indices improves risk strat-
ification in patients undergoing surgery for PPU, and to clarify 
the relative contribution of sarcopenia within this broader 
physiological context.

MATERIALS AND METHODS
Study Design and Setting

This retrospective observational cohort study was conducted 
in accordance with the STROCSS 2024 guideline for report-
ing cohort studies in surgery.[19] The study was performed 
at a tertiary referral academic hospital with a dedicated 
emergency general surgery service. This study was approved 
by the Ankara Etlik City Hospital Scientific Research Evalu-
ation and Ethics Committee (Date: 10/06/2025, Decision 
no: AEŞH-BADEK2-2025-252), and the requirement for in-
formed consent was waived due to the retrospective nature 
of the study (AEŞH-BADEK2-2025-252 Date: June 10, 2025). 
This study was conducted in accordance with the principles 
of the Declaration of Helsinki.

Patient Selection

During the study period (October 2022–April 2025), a total 
of 111 consecutive adult patients with intraoperatively con-
firmed PPU were screened for eligibility. Of these, 14 patients 
were excluded for the following reasons: Malignant gastric or 
duodenal perforation (n=4), traumatic perforation (n=1), and 
incomplete clinical or radiological data (n=9). After applying 
these criteria, 97 patients remained eligible and constituted 
the final study cohort.

Data Collection

Demographic characteristics, comorbid conditions, clini-
cal presentation, laboratory parameters, operative findings, 
and post-operative outcomes were retrieved from electronic 
medical records and institutional databases. Disease severity 
was assessed using the Boey score, and perioperative risk was 
classified according to the ASA physical status classification.

Clinical outcomes included post-operative complications, 
need for reoperation, intensive care unit (ICU) length of stay, 
total length of hospital stay, and in-hospital mortality.

The Boey score assigns one point for each of the following: 
Presence of major medical illness, pre-operative shock (sys-
tolic blood pressure <90 mmHg), and duration of perforation 
exceeding 24 h (range 0–3).[3]

Assessment of Sarcopenia and Morphometric 
Parameters

Pre-operative abdominal CT scans performed at admission 
were reviewed for morphometric analysis. Skeletal muscle 
assessment was performed at the level of the third lumbar 
vertebra (L3), where available, using standardized measure-
ment techniques. Psoas muscle area was measured bilaterally, 
and the PMI was calculated by normalizing total psoas area to 
patient height squared (cm2/m2).

Sarcopenia was defined using sex-specific psoas muscle area 
and PMI cut-off values derived by Bahat et al.[20] from a large 
Turkish adult population on standardized L3-level CT mea-
surements. This reference framework was deliberately se-
lected to align the diagnostic threshold with the demographic 
and anthropometric characteristics of the present cohort, 
thereby reducing the misclassification that can arise when 
cut-offs developed in ethnically or anthropometrically dis-
cordant populations are externally applied. CT imaging at L3 
reliably reflects total body skeletal muscle mass and is widely 
accepted as a surrogate for generalized muscle quantity. All 
measurements were performed manually by a single trained 
investigator blinded to clinical outcomes.

Laboratory and Immunonutritional Parameters

Laboratory values obtained at admission were recorded, 
including hemoglobin, leukocyte count, lymphocyte count, 
platelet count, C-reactive protein (CRP), and serum albumin 
levels. Inflammatory and immunonutritional indices were cal-
culated as follows:
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• NLR=Neutrophil count/Lymphocyte count

• PLR=Platelet count/Lymphocyte count

• SII=Platelet count×Neutrophil count/Lymphocyte count

• HALP=Hemoglobin (g/dL)×Albumin (g/dL)×Lymphocyte 
count (/L)/Platelet count (/L).

Cut-off values for these indices were determined using re-
ceiver operating characteristic (ROC) curve analysis based on 
optimal Youden index values.

Definition of Frailty Phenotype

Frailty was conceptualized as a multidimensional biological 
phenotype, integrating morphometric sarcopenia param-
eters, nutritional reserve, systemic inflammatory burden, and 
clinical severity indicators. Rather than applying a single frailty 
score, this phenotype-based approach was adopted to better 
reflect physiological vulnerability in the emergency surgical 
setting.

Statistical Analysis

Statistical analyses were performed using iamovi statistical 
analysis software (version 2.7.17), built on the R statistical 
computing environment, developed by the jamovi project 
(Sydney, Australia). Continuous variables were assessed for 
normality using the Shapiro–Wilk test and are presented as 
median with interquartile range. Categorical variables are ex-
pressed as frequencies and percentages.

Comparisons between groups were performed using the 
Mann–Whitney U-test for continuous variables and the χ2 
test or Fisher’s exact test for categorical variables, as ap-
propriate. Factors associated with in-hospital mortality were 
evaluated using binomial logistic regression analysis. Variables 
with clinical relevance and/or statistical significance in univari-
ate analyses were entered into the multivariable model.

Discriminatory performance of selected variables was as-
sessed using ROC curve analysis, and area under the curve 
(AUC) values with 95% confidence intervals were reported. 
A two-sided p<0.05 was considered statistically significant.

RESULTS
A total of 97 patients were included in the study. Most pa-
tients were male (n=76, 78.4%), while 21 patients (21.6%) 
were female. Regarding body mass index (BMI), the majority 
of patients were of normal weight (n=58, 59.8%), followed by 
overweight patients (n=26, 26.8%). Obesity class I and II were 
observed in a small proportion of patients, and the number 
of underweight patients was limited. Sarcopenia was identi-
fied in 30 patients (30.9%), whereas 67 patients (69.1%) were 
classified as non-sarcopenic. Nearly, all perforations were lo-
cated in the prepyloric region (n=94, 96.9%). Open surgery 
was the predominant surgical approach (n=90, 92.8%). Base-
line patient characteristics are summarized in Table 1.

Mortality-Based Comparisons

When patients were stratified according to in-hospital mor-
tality, significant differences were observed between survivors 
(n=80) and non-survivors (n=17) for several variables (Table 
2). Male sex was significantly more frequent among survivors, 
whereas the proportion of female patients was higher in the 
mortality group (p=0.005). BMI category distribution differed 
significantly between groups (p=0.002), with a higher propor-
tion of obese patients in the mortality group. No deaths oc-
curred among underweight patients.

The prevalence of sarcopenia was numerically higher among 
non-survivors; however, this difference did not reach statisti-
cal significance (p=0.314). In contrast, mortality was strongly 
associated with disease severity scores. No mortality was ob-
served among patients with a Boey score of 0, whereas the 
majority of patients with a Boey score of 3 were in the mor-
tality group (p<0.001). Similarly, mortality rates increased 
significantly with higher ASA physical status. No deaths oc-
curred in ASA II patients, while mortality was significantly 

Table 1.	 Patient characteristics and clinical variables (n=97)

Variable	 Category	 Total (n=97) (%)

Sex	 Male	 76 (78.4)

	 Female	 21 (21.6)

BMI category	 Underweight	 6 (6.2)

	 Normal weight	 58 (59.8)

	 Overweight	 26 (26.8)

	 Obesity class I	 4 (4.1)

	 Obesity class II	 3 (3.1)

Sarcopenia	 Absent	 67 (69.1)

	 Present	 30 (30.9)

Perforation site	 Prepyloric	 94 (96.9)

	 Duodenal bulb	 3 (3.1)

Surgical approach	 Open	 90 (92.8)

	 Laparoscopic	 7 (7.2)

Boey score	 0	 30 (30.9)

	 1	 36 (37.1)

	 2	 17 (17.5)

	 3	 14 (14.4)

ASA physical status	 II	 45 (46.4)

	 III	 43 (44.3)

	 IV	 9 (9.3)

Complications		  9 (9.3)

Reoperation		  6 (6.2)

Table 1 presents the demographic characteristics, basic clinical variables, 
and surgical data of the 97 patients included in the study. The gender dis-
tribution, body mass index classes, sarcopenia status, perforation location, 
surgical approach, Boey score, and ASA physical status classification of 
the patient group are included in the table. Post-operative complication 
and reoperation rates are also summarized. BMI: Body mass index; ASA: 
American Society of Anesthesiologists.
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higher in ASA III and IV patients (p<0.001).

Neither symptom duration nor the interval between admis-
sion and surgery was significantly associated with in-hospital 
mortality. Symptom duration showed no significant group 
difference (Mann–Whitney U, p=0.163) and poor discrimina-
tory performance (AUC=0.608, p=0.160). Although surgery 
interval reached borderline significance in parametric testing 
(p=0.045), this finding was not supported by non-parametric 
analysis (p=0.729) or ROC analysis (AUC=0.525, p=0.758).

Post-operative complications were more frequent in the 
mortality group, although this difference was of borderline 
statistical significance (p=0.053). The need for reoperation 
was significantly higher among non-survivors (p=0.011).

Multivariable Analysis of in-Hospital Mortality

Binomial logistic regression analysis was performed to iden-
tify independent predictors of in-hospital mortality (Table 3). 
Age, BMI, psoas muscle area, PMI, serum albumin, leukocyte 
count, and hemoglobin level were included in the model.

Increasing age was independently associated with higher mor-
tality risk (odds ratio [OR] 1.07, 95% confidence interval [CI] 
1.02–1.13, p=0.010). Serum albumin level showed a strong in-

verse association with mortality (OR 0.75, 95% CI 0.64–0.87, 
p<0.001). Leukocyte count was also significantly associated 
with mortality (p=0.020), although the effect size was small. 
BMI, hemoglobin level, psoas muscle area, and PMI were not 
independently associated with mortality.

The overall model fit was moderate (McFadden R2=0.296). 
The discriminatory performance of the model was high, with 
an area under the ROC curve of 0.886.

Comparison According to Sarcopenia Status

Clinical and laboratory characteristics were compared be-
tween sarcopenic and non-sarcopenic patients (Table 4). Sar-
copenic patients were older and had lower BMI values; how-
ever, these differences were not statistically significant. As 
expected, both psoas muscle area and PMI were significantly 
lower in the sarcopenic group (p<0.001 for both).

Sarcopenic patients had significantly lower serum albumin 
levels (p<0.001) and higher inflammatory markers, including 
CRP (p=0.01), NLR (p=0.02), PLR (p=0.01), and SII (p=0.003). 
HALP scores were significantly lower in sarcopenic patients 
(p<0.001). High-risk clinical features were more frequent in 
the sarcopenic group, including Boey score ≥2 (p=0.002) and 
ASA class III–IV (p=0.001).

Table 2.	 Categorical variables according to mortality

Variable	 Category	 Survived (n=80) (%)	 Died (n=17) (%)	 p

Sex	 Male	 67 (83.8)	 9 (52.9)	 0.005

	 Female	 13 (16.3)	 8 (47.1)	

BMI class	 Underweight	 6 (7.5)	 0 (0.0)	 0.002

	 Normal	 50 (62.5)	 8 (47.1)	

	 Overweight	 20 (25.0)	 6 (35.3)	

	 Obese (I–II)	 4 (5.0)	 3 (17.6)	

Sarcopenia	 No	 57 (71.3)	 10 (58.8)	 0.314

	 Yes	 23 (28.7)	 7 (41.2)	

Boey score	 0	 30 (37.5)	 0 (0.0)	 <0.001

	 1	 35 (43.8)	 1 (5.9)	

	 2	 14 (17.5)	 3 (17.6)	

	 3	 1 (1.3)	 13 (76.5)	

ASA class	 II	 45 (56.3)	 0 (0.0)	 <0.001

	 III	 31 (38.8)	 12 (70.6)	

	 IV	 4 (5.0)	 5 (29.4)	

Complications	 No	 75 (93.8)	 13 (76.5)	 0.053

	 Yes	 5 (6.2)	 4 (23.5)	

Reoperation	 No	 78 (97.5)	 13 (76.5)	 0.011

	 Yes	 2 (2.5)	 4 (23.5)	

Table 2 compares patients divided into two groups based on mortality status: Survivors and those who died. Gender, body mass index classes, presence of 
sarcopenia, Boey score, ASA physical status classification, post-operative complications, and reoperation requirement were analyzed as categorical variables. 
Where appropriate, the Chi-square or Fisher’s exact test was used for intergroup comparisons. ASA: American Society of Anesthesiologists.



Süer et al. Frailty in emergency surgery for perforated peptic ulcer

Ulus Travma Acil Cerrahi Derg, September 2026, Vol. 32, No. 9 1071

Postoperatively, sarcopenic patients had significantly longer 
ICU stays and longer overall hospital stays (both p<0.001). 
Although mortality was numerically higher among sarcopenic 
patients, this difference was not statistically significant.

Perforation diameter (median 1.0 cm; range 0.5–3.0) was not 
associated with in-hospital mortality (p=0.999). Although 
sarcopenic patients tended to have larger perforations, this 
difference did not reach statistical significance (p=0.057).

Table 3.	 Independent predictors of in-hospital mortality (binomial logistic regression)

(a). Demographic and body composition model

Predictor	 Odds ratio (OR)	 95% CI	 p

Age (years)	 1.07	 1.02–1.13	 0.010

BMI	 1.00	 1.00–1.00	 0.202

PMI	 0.99	 0.99–1.00	 0.285

(b). Biochemical and inflammatory model

Predictor	 Odds ratio (OR)	 95% CI	 p

Albumin	 0.75	 0.64–0.87	 <0.001

Leukocyte count	 1.00	 1.00–1.00	 0.020

Hemoglobin	 0.99	 0.98–1.01	 0.514

Table 3 presents the results of binomial logistic regression analyses performed to identify independent predictors of in-hospital mortality. Table 3a shows the 
demographic and body composition model, while Table 3b presents the biochemical and inflammatory model. Variables were selected based on clinical rel-
evance, and collinearity was avoided by not including overlapping morphometric parameters in the same model. For each predictor, the odds ratio (OR) with 
95% confidence interval and p-value are reported. Model fit was assessed using McFadden’s R2, and discriminatory performance was evaluated using the area 
under the receiver operating characteristic curve (area under the curve), where applicable.

Table 4.	 Clinical and laboratory characteristics according to sarcopenia status

Variable	 Non-sarcopenic (n=67)	 Sarcopenic (n=30)	 p

Age (years)	 54 (IQR 26)	 61 (IQR 28)	 0.12

BMI	 24.50 (IQR 4.70)	 23.50 (IQR 5.20)	 0.08

PMI	 610 (IQR 240)	 420 (IQR 210)	 <0.001

Psoas muscle area	 175 (IQR 80)	 118 (IQR 65)	 <0.001

Albumin	 38 (IQR 4)	 32 (IQR 6)	 <0.001

Hemoglobin	 130 (IQR 40)	 118 (IQR 45)	 0.06

CRP	 72 (IQR 150)	 138 (IQR 190)	 0.01

NLR	 890 (IQR 980)	 1540 (IQR 1400)	 0.02

PLR	 24 000 (IQR 29 000)	 54 000 (IQR 61 000)	 0.01

SII	 2500 (IQR 2800)	 6200 (IQR 5100)	 0.003

HALP	 310 (IQR 260)	 145 (IQR 180)	 <0.001

Boey score ≥2	 8 (11.9)	 12 (40.0)	 0.002

ASA III–IV	 18 (26.9)	 18 (60.0)	 0.001

ICU stay (days)	 1 (IQR 2)	 4 (IQR 6)	 <0.001

Length of hospital stay (days)	 6 (IQR 3)	 11 (IQR 6)	 <0.001

Mortality	 10 (14.9)	 7 (23.3)	 0.31

Table 4 compares clinical and laboratory characteristics between patients grouped into sarcopenic and non-sarcopenic categories based on the presence of 
sarcopenia. Demographic data, morphometric muscle measurements, nutritional and inflammation markers, and clinical outcomes were included in the table. 
The Mann–Whitney U-test was used for continuous variables, and the Chi-square or Fisher’s exact test was used for categorical variables. CRP: C-reactive 
protein; IQR: Interquartile range; ASA: American Society of Anesthesiologists. 
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Immunonutritional and Inflammatory Signature of 
Sarcopenia

Unadjusted categorical analysis demonstrated significant asso-
ciations between sarcopenia and several inflammatory–immu-
nonutritional indices (Table 5). Low HALP score was strongly 
associated with sarcopenia (OR 9.14, 95% CI 2.31–36.2, 
p<0.001). High NLR (OR 2.85, 95% CI 1.06–7.63, p=0.03) 
and high PLR (OR 5.71, 95% CI 1.98–16.4, p=0.002) were 
also significantly associated with sarcopenia. Although high SII 
values were more frequent among sarcopenic patients, this 
association did not reach statistical significance.

ROC curve analysis demonstrated that age, serum albumin, 
HALP score, PMI, and psoas muscle area all exhibited dis-

criminatory ability for in-hospital mortality (Fig. 1). Age and 
albumin showed the highest performance. HALP demonstrat-
ed balanced discriminatory capacity, whereas PMI and psoas 
muscle area showed more limited performance compared 
with age and albumin.

DISCUSSION
In this study, we evaluated sarcopenia within a broader bio-
logical framework of frailty in patients undergoing emergency 
surgery for PPU. The principal finding was that while sarco-
penia was common and strongly associated with adverse nu-
tritional, inflammatory, and clinical features, it did not inde-
pendently predict in-hospital mortality. Instead, parameters 
reflecting physiological reserve and systemic response – par-
ticularly age and serum albumin – emerged as the strongest 
independent determinants of mortality.

Although PPU is an acute surgical emergency, the patient’s 
capacity to withstand its physiological stress is largely deter-
mined by chronic baseline biological reserve. Sarcopenia, as a 
slowly evolving condition reflecting cumulative loss of muscle 
mass and reserve, therefore does not act as a competing 
illness but as a pre-existing substrate that conditions host 
response to acute insult. Sarcopenia has been increasingly 
proposed as a surrogate marker of frailty, especially in sur-
gical populations where functional frailty scales are difficult 
to apply.[21] In our cohort, sarcopenic patients clearly repre-
sented a more vulnerable subgroup, characterized by lower 
albumin levels, higher inflammatory markers, higher disease 
severity scores, and prolonged ICU and hospital stays. These 
observations are consistent with prior work showing that 
sarcopenia is more closely linked to increased morbidity than 
to mortality in emergency surgical settings, and they suggest 
that morphometric muscle loss alone may be insufficient to 
capture the full extent of physiological vulnerability in acute 
abdominal conditions.

Table 5.	 Association between inflammatory–immunonutritional indices and sarcopenia

Index	 Risk category	 Non-sarcopenic (n=67) (%)	 Sarcopenic (n=30) (%)	 OR (95% CI) (%)	 p

SII	 <9057.5	 62 (92.5)	 25 (83.3)	 Reference	

	 ≥9057.5	 5 (7.5)	 5 (16.7)	 2.47 (0.65–9.35)	 0.19

HALP	 >530	 64 (95.5)	 21 (70.0)	 Reference	

	 ≤530	 3 (4.5)	 9 (30.0)	 9.14 (2.31–36.2)	 <0.001

NLR	 <1989	 57 (85.1)	 20 (66.7)	 Reference	

	 ≥1989	 10 (14.9)	 10 (33.3)	 2.85 (1.06–7.63)	 0.03

PLR	 <63916.5	 60 (89.6)	 18 (60.0)	 Reference	

	 ≥63916.5	 7 (10.4)	 12 (40.0)	 5.71 (1.98–16.4)	 0.002

Table 5 categorically evaluates the relationship between inflammatory and immunonutritional indices and the presence of sarcopenia. Threshold values deter-
mined by ROC analyses were used for the systemic immune-inflammation index (SII), HALP score, neutrophil-lymphocyte ratio (NLR), and platelet-lymphocyte 
ratio (PLR). The association with sarcopenia is presented with unadjusted odds ratios (OR) and 95% confidence intervals (CI).

Figure 1. Receiver operating characteristic (ROC) curve analysis 
of mortality predictors. Figure 1 shows ROC curves predicting in-
hospital mortality for age, serum albumin level, hemoglobin–albu-
min–lymphocyte–platelet score, psoas muscle area, and psoas 
muscle index. The diagonal line represents random discrimination. 
Each curve reflects the performance of the respective variable in 
distinguishing mortality.
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Direct comparison with the existing literature provides im-
portant context for our findings. Brincat et al.,[22] in a system-
atic review of frailty in emergency surgery for older adults, 
reported that composite frailty assessment outperformed 
isolated morphometric markers in predicting adverse out-
comes. Wang et al.,[23] in a cohort of older patients with PPU, 
demonstrated that sarcopenia added incremental prognostic 
value beyond the PULP score but did not replace conven-
tional clinical predictors. Similarly, Yu et al.,[24] in patients with 
peptic ulcer bleeding, found that immunonutritional status 
was more closely associated with short-term outcomes than 
sarcopenia alone. Our results align with these reports: sar-
copenia identified a vulnerable phenotype but lost its inde-
pendent prognostic weight once age and albumin were ac-
counted for, reinforcing the observation that in acute surgical 
stress, nutritional and inflammatory reserve may be more im-
mediately relevant than muscle morphometry.

The discrepancy between univariate and multivariable findings 
deserves specific interpretation. Sarcopenia coexisted with – 
rather than replaced – other determinants of outcome, par-
ticularly malnutrition and systemic inflammation. Serum albu-
min, which integrates both nutritional status and acute-phase 
response, likely served as a more proximal biological marker 
of the patient’s immediate capacity to tolerate surgical stress, 
thereby absorbing much of the prognostic signal initially at-
tributable to sarcopenia.

The relationship between sarcopenia and immunonutritional 
indices offers additional mechanistic insight. Sarcopenic pa-
tients demonstrated significantly lower HALP scores and 
higher NLR and PLR values at presentation, indicating that 
even under an identical acute inflammatory insult, the mag-
nitude of the host response differed systematically according 
to baseline muscle reserve.[25] This suggests that sarcopenia 
reflects not merely a structural deficit but a state of reduced 
biological resilience that modulates the patient’s response to 
acute stress.[26]

ROC analysis demonstrated that morphometric muscle pa-
rameters retained discriminatory ability for mortality; how-
ever, their performance was inferior to that of age and al-
bumin. This discrepancy between univariate discrimination 
and multivariable independence highlights the complex and 
overlapping biological pathways underlying frailty in emer-
gency surgery.

Taken together, these findings suggest that in PPU surgery, 
frailty is better understood as a composite phenotype inte-
grating muscle reserve, nutritional status, inflammatory re-
sponse, and clinical severity. Sarcopenia remains a relevant 
component of this phenotype, but its prognostic value ap-
pears to be mediated through broader biological vulnerability 
rather than acting as an isolated determinant of mortality.

Limitations

This study has several limitations. Its retrospective and single-
center design may limit generalizability and introduce selec-

tion bias. Post hoc power analysis indicated that the current 
sample (n=97; sarcopenic n=30 vs. non-sarcopenic n=67) 
provided relatively low statistical power (two-sided α=0.05) 
to detect the observed 8.4%-point difference in mortal-
ity between sarcopenic and non-sarcopenic groups (23.3% 
vs. 14.9%; odds ratio 1.73; Cohen’s h=0.22). Furthermore, 
with only 17 in-hospital deaths, the events-per-variable ratio 
limited the stability of multivariable modeling. The reported 
odds ratios require external validation in larger, multicenter 
cohorts. Finally, psoas-based morphometry is widely used in 
emergency surgical research and correlates with whole-body 
muscle mass, it remains a regional surrogate and may not fully 
capture global skeletal muscle quality.

CONCLUSION

In patients undergoing emergency surgery for PPU, frailty is 
best conceptualized as a multidimensional biological pheno-
type rather than a single morphometric condition. Although 
sarcopenia was frequent and closely associated with malnu-
trition, systemic inflammation, and greater clinical severity, it 
did not independently predict in-hospital mortality. Instead, 
age and serum albumin – reflecting physiological reserve and 
acute systemic response – emerged as the strongest determi-
nants of outcome. These findings suggest that effective risk 
stratification in PPU surgery should move beyond isolated 
muscle measurements and incorporate integrated markers of 
nutritional status, inflammatory burden, and clinical severity 
to better identify high-risk patients.
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Acil peptik ülser cerrahisinde kırılganlığa kapsamlı bir bakış
AMAÇ: Perfore peptik ülser (PPÜ), acil cerrahinin en yüksek riskli tablolarından biri olmaya devam etmektedir. Sarkopeni, kırılganlığın objektif  bir 
göstergesi olarak önerilmiş olsa da, acil cerrahi hastalarında mortalite üzerindeki bağımsız prognostik değeri net değildir. Bu çalışmada sarkopeni, 
nütrisyonel, inflamatuvar ve klinik bileşenleri birlikte ele alan bütüncül bir kırılganlık yaklaşımı içerisinde değerlendirilmiştir. 
GEREÇ VE YÖNTEM: Bu retrospektif  kohort çalışmaya, üçüncü basamak bir merkezde perfore peptik ülser nedeniyle acil cerrahi uygulanan erişkin 
hastalar dahil edildi. Sarkopeni, bilgisayarlı tomografi görüntülerinden elde edilen psoas kas alanı ve psoas kas indeksi (PMI) kullanılarak, popülasyona 
özgü eşik değerleri temel alınarak tanımlandı. İmmün-nütrisyonel ve inflamatuvar belirteçler (HALP, NLR, PLR, SII) başvuru anındaki laboratuvar 
verilerinden hesaplandı. Birincil sonlanım noktası hastane içi mortalite olarak belirlendi. Bağımsız prediktörleri ve ayırt edici gücü değerlendirmek 
amacıyla çok değişkenli lojistik regresyon ve ROC analizleri yapıldı. 
BULGULAR: Toplam 97 hasta çalışmaya dahil edildi ve hastaların %30.9’unda sarkopeni saptandı. Sarkopenik hastalarda serum albümin düzeyleri 
daha düşük, inflamatuvar belirteçler ve klinik şiddet skorları daha yüksek olup, yoğun bakım ve hastanede yatış süreleri anlamlı olarak daha uzundu 
(tüm karşılaştırmalar için p<0.05). Ancak sarkopeni, hastane içi mortalite ile bağımsız olarak ilişkili bulunmadı. Çok değişkenli analizde ileri yaş (OR 
1.07; p=0.010) ve düşük serum albümin düzeyi (OR 0.75; p<0.001) mortalitenin en güçlü bağımsız belirleyicileri olarak saptandı. Düşük HALP skoru 
ile yüksek NLR ve PLR değerleri sarkopeni varlığı ile anlamlı şekilde ilişkiliydi. ROC analizinde yaş ve albüminin mortaliteyi öngörmedeki ayırt edici 
gücünün, kas morfometrik parametrelerinden daha üstün olduğu görüldü. 
SONUÇ: Perfore peptik ülser cerrahisinde kırılganlık, izole kas kaybından ziyade çok bileşenli bir biyolojik fenotip olarak ele alınmalıdır. Sarkopeni 
artmış hassasiyeti yansıtmakla birlikte, mortalite riskini esas olarak yaş ve nütrisyonel–inflamatuvar rezerv belirlemektedir. Entegre bir kırılganlık 
değerlendirmesi, acil cerrahi hastalarında risk sınıflamasını iyileştirebilir.

Anahtar sözcükler: Acil cerrahi; albümin; kırılganlık; perfore peptik ülser; sarkopeni.
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