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ABSTRACT 

Introduction. Malnutrition in the geriatric population increases the incidence of postoperative 

complications, length of hospital stay, recovery time, and mortality. 

Materials and methods. 

An analysis of scientific articles published between 2002 and 2025 was conducted to evaluate 

the impact of preoperative malnutrition on the incidence of perioperative complications. 

Results. 

Preoperative diagnosis of malnutrition in the geriatric population is a risk factor for 

perioperative complications. Malnutrition identified using the Geriatric Nutritional Risk Index 

(GNRI) is associated with an increased incidence of perioperative complications. Additional 

predictive factors include hypoalbuminemia, weight loss greater than 10% within six months 

prior to surgery. 

Scientific reports also highlight the influence of electrolyte imbalances, such as hyponatremia 

and hypokalemia, which often accompany malnutrition, on the increased risk of perioperative 

complications in the elderly. 

Malnourished elderly patients exhibit higher incidences of postoperative cognitive dysfunction, 

pneumonia, and impaired wound healing. 

Discussion. 

Malnutrition is a significant factor determining the increased risk of perioperative 

complications in geriatric patients. Individuals with insufficient nutritional status more 

frequently experience impaired wound healing and surgical site infections. Routine assessment 

of nutritional status in elderly patients before surgery may facilitate the early identification of 

those at increased risk of perioperative complications. Such an approach would also enable 

early nutritional intervention, which could potentially reduce the incidence of complications in 

this population. 

Conclusions. 

Identifying malnutrition in geriatric patients and implementing measures to optimize nutritional 
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status in the preoperative period may reduce the risk of perioperative complications in the 

elderly population. 

Keywords 

malnutrition, elderly, perioperative problems, geriatric population, geriatric, population, hypo-

albuminemia 

 

 

 

 

 

INTRODUCTION 

The process of aging is associated with numerous negative consequences that can be mitigated 

through a proper diet and the maintenance of adequate physical activity. Consuming sufficient 

nutrients allows individuals to maintain a healthy body weight, which is essential for optimal 

functioning of the human body [1]. 

According to the European Society for Clinical Nutrition and Metabolism (ESPEN), 

malnutrition is defined as “a state resulting from lack of intake or uptake of nutrition that leads 

to altered body composition (decreased fat free mass) and body cell mass leading to diminished 

physical and mental function and impaired clinical outcome from disease” [2].  

The prevalence of this condition among hospitalized older adults ranges from 30% to 65% [1]. 

 

MATERIALS AND METHODS 

Scientific papers published between 2002 and 2025 were analyzed from databases such as 

PubMed, Dove Press Medical, and Google Scholar, focusing on the topic “Perioperative 
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challenges in malnourished geriatric patients.” 

 

 

 

 

RESULTS 

A review of the available literature enables an assessment of the impact of malnutrition on the 

perioperative outcomes in older adults, as well as the identification of the most common 

complications and nutritional risk factors. 

The analysis indicates that malnutrition in the geriatric population is a major clinical problem, 

significantly increasing the risk of adverse surgical outcomes. 

In recent years, it has been emphasized that the proper identification of malnutrition prior to 

surgery, combined with nutritional interventions, plays a crucial role in improving prognosis of 

a patient and shortening the duration of hospitalization [3]. 

The Geriatric Nutritional Risk Index (GNRI) is one the tools for assessing nutritional status in 

the elderly. Studies have demonstrated that preoperative diagnosis of malnutrition based on the 

GNRI indicates an increased risk of postoperative complications. 

For instance, in a study of patients over 65 years of age with hip fractures, GNRI-based 

malnutrition was associated with higher 90-day mortality rates [4]. 

Similar findings have been reported in geriatric patients undergoing spinal surgery. The study 

demonstrated that preoperative malnutrition assessed using the GNRI was associated with a 

significantly increased risk of non-routine discharge, unplanned readmissions, and 30-day 

mortality [5,6]. 

Monitoring nutritional status with GNRI before surgery may therefore help reduce the risk of 

perioperative complications [7–9]. 

Weight loss is considered to be a vital indicator of deteriorating nutritional status. In one study 

involving 1,410 patients aged over 55 years undergoing surgery for gastrointestinal cancer, 
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preoperative weight loss of more than 10% was indicative of higher rates of postoperative 

complications, particularly infectious complications [10,11]. 

Hypoalbuminemia—defined as serum albumin levels below 3.5 g/dL [12,13]—is another 

strong marker of poor nutritional status. 

Among patients over 65 years of age with femoral fractures, hypoalbuminemia was shown to 

be a strong predictor of postoperative complications [14]. 

In another study involving 29,377 elderly patients who underwent surgery for hip fracture, those 

with hypoalbuminemia had significantly higher mortality (9.94% vs. 5.53%), sepsis (1.19% vs. 

0.53%), and unplanned intubation (2.64% vs. 1.47%) rates compared to patients with normal 

albumin levels [15]. 

Electrolyte disturbances, such as hypokalemia and hyponatremia, are common in malnourished 

elderly patients and are linked to higher perioperative morbidity. 

Hypokalemia (serum potassium < 3.5 mmol/L) correlates with increased risk perioperative 

complications and worse outcomes [16]. 

Similarly, preoperative hyponatremia (serum sodium < 135 mmol/L) has been associated with 

a higher incidence of infectious complications, particularly in elderly patients undergoing 

gastrointestinal surgery [17]. 

Postoperative cognitive dysfunction (POCD) and postoperative delirium (PD) are common 

neurological complications in elderly surgical patients. 

PD is characterized by fluctuating levels of consciousness, transient memory and perception 

abnormalities, while POCD involves persistent deficits in attention, comprehension and social 

integration. 

The incidence of PD ranges from 3% to 61%, depending on the type of surgery. 

Risk factors include age, malnutrition, pre-existing cognitive impairment, frailty, and dementia 

[18]. 

A study conducted at Vilnius University Hospital found that patients identified as malnourished 

one day before surgery using the Nutritional Risk Screening (NRS) tool had a threefold higher 

risk of postoperative delirium [19]. 

Delirium prolongs the duration of hospitalization, increases healthcare costs, and contributes to 

a higher one-year postoperative mortality[18]. 
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Postoperative pneumonia is another prevalent and significant complication in elderly patients 

following surgery under general anesthesia. 

It typically occurs within 30 days postoperatively and is more common in patients with 

comorbidities such as gastroesophageal reflux. 

In one study, hypoalbuminemia was associated with a sixfold higher risk of postoperative 

pneumonia in patients with femoral fractures [20]. 

Another study involving 267 elderly patients with proximal femoral fractures found 

postoperative pneumonia in 35 cases, most commonly among patients over 70 years of age with 

diabetes, anemia, hypoalbuminemia, general anesthesia, and operative time > 120 minutes [21]. 

Wound healing is also strongly influenced by nutritional status. 

In a study of 207 patients over 60 years old undergoing hip fracture surgery, 22.2% people 

experienced delayed wound healing. Lower scores on the Mini Nutritional Assessment (MNA) 

were significantly associated with impaired wound healing [22]. 

 

DISCUSSION 

The collected data clearly demonstrate that malnutrition is a crucial risk factor for perioperative 

complications in older adults. 

Multiple clinical studies have proven that geriatric patients with low body weight or insufficient 

protein and energy intake are more likely to experience wound-healing disorders and surgical 

site infections [22,23]. 

Nutritional interventions implemented both before and after surgery can reduce complications 

and facilitate recovery. Optimal results are achieved with oral nutritional supplements or enteral 

feeding, if clinically feasible [24]. 

However, routine preoperative nutritional assessment remains rare due to time constraints, lack 

of trained staff, and limited awareness among surgical teams. 

In conclusion, available data indicate that malnutrition adversely affects surgical outcomes in 

older adults. The greatest benefits can be achieved through early risk identification, nutritional 

optimization, and a multidisciplinary approach to preoperative patient preparation. 
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CONCLUSIONS 

Elderly patients exhibit reduced regenerative and adaptive capacities, therefore, recovery 

following surgery is more challenging. 

Advanced age itself is an independent prognostic factor for postoperative mortality. 

Malnutrition, common in geriatric patients due to decreased appetite, comorbidities, and 

reduced nutrient intake, further increases the risk of perioperative complications. 

Optimizing the patient’s nutritional status prior to surgery can improve postoperative outcomes, 

shorten the length of hospitalization, and facilitate recovery [25,26]. 

Both observational and interventional studies indicate a clear relationship between nutritional 

status and the incidence of complications, length of hospital stay, mortality, and postoperative 

recovery rate in older adults [27]. 

 

Author’s contribution 

 

Conceptualization: Justyna Jusiak 

Methodology: Justyna Jusiak, Paulina Halik, Alicja Borszowska- Bartosz, Maria Strzyżewska- 

Kędzierska 

Software: not applicable; 

Verification:  Alicja Borszowska- Bartosz, Maria Strzyżewska- Kędzierska 

Formal analysis: Justyna Jusiak, Paulina Halik 

Research: Justyna Jusiak, Paulina Halik, Alicja Borszowska- Bartosz, Maria Strzyżewska- 

Kędzierska 

Resources: Justyna Jusiak, Paulina Halik, Alicja Borszowska- Bartosz, Maria Strzyżewska- 

Kędzierska 

Writing- rough preparation: Justyna Jusiak, Paulina Halik, Alicja Borszowska- Bartosz, 

Maria Strzyżewska- Kędzierska 

Writing- review and editing: Justyna Jusiak, Paulina Halik, Alicja Borszowska- Bartosz, 

Maria Strzyżewska- Kędzierska 

Visualization: Alicja Borszowska- Bartosz, Maria Strzyżewska- Kędzierska 



 

8 

Supervision: Paulina Halik,  

Project administration: Justyna Jusiak 

Funding acquisition: not applicable. 

All authors have read and agreed with the published version of the manuscript. 

Founding Statement:The study did not receive funding. 

Institutional Review Board Statement:Not applicable. 

Informed Consent Statement: Not applicable. 

Data Availability Statement: Not applicable. 

Conflict of Interest Statement: The authors declare no conflicts of interest. 

Acknowledgments: Not applicable 

 

 

Reference: 

 

1.E. Harasim-Piszczatowska,J.Rutkowska &  E. M.Sobolewska(2020);Malnutrition in the 

Elderly; Medical University of Białystok, Medical University of Bialystok 

 

2.T.Cederholm, R. Barazzoni, P. Austin, P. Ballmer, G. Biolo , S.C.Bischoff , C. Compher, I. 

Correia , T. Higashiguchi, M. Holst , G. L.Jensen , A. Malone , M. Muscaritoli , I.Nyulasi , M. 

Pirlich , E. Rothenberg , K. Schindler , S. M. Schneider, M. A. E. de van der Schueren , C. 

Sieber , L. Valentini , J. C .Yu, A. Van Gossum  &  P. Singer, (2017),ESPEN guidelines on 

definitions and terminology of clinical nutrition; Clinical nutrition, 6(1):49-64. doi: 

10.1016/j.clnu.2016.09.004. 

 

3. M. F. Miró, V. C. Gavidia, O. C.Piquer, J. V. Lanau, M. T.Valencia & A. A Jodar, 

(2023)Malnutrition is associated with postoperative complications in elderly patients 

undergoing total hip arthroplasty, Endocrinol Diabetes Nutr (Engl Ed),  

10.1016/j.endien.2023.06.003; 

 

4. M. Yerli , N. Erkurt , TO. Bayraktar , MS. Saygılı, A. Yüce , H. Gürbüz, (2024) Can Geriatric 

Nutrition Risk Index Predict Postoperative 90-Day Complications and Mortality in Elderly 

https://pubmed.ncbi.nlm.nih.gov/?term=Cederholm+T&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Barazzoni+R&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Austin+P&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Ballmer+P&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Biolo+G&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Bischoff+SC&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Compher+C&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Correia+I&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Correia+I&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Higashiguchi+T&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Holst+M&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Jensen+GL&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Malone+A&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Muscaritoli+M&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Nyulasi+I&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Pirlich+M&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Pirlich+M&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Rothenberg+E&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Schindler+K&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Schneider+SM&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=de+van+der+Schueren+MA&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Sieber+C&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Sieber+C&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Valentini+L&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Yu+JC&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Van+Gossum+A&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Singer+P&cauthor_id=27642056
https://pubmed.ncbi.nlm.nih.gov/?term=Fern%C3%A1ndez+Mir%C3%B3+M&cauthor_id=37640474
https://pubmed.ncbi.nlm.nih.gov/?term=Cabrejo+Gavidia+V&cauthor_id=37640474
https://pubmed.ncbi.nlm.nih.gov/?term=Carrascosa+Piquer+O&cauthor_id=37640474
https://pubmed.ncbi.nlm.nih.gov/?term=Valero+Lanau+J&cauthor_id=37640474
https://pubmed.ncbi.nlm.nih.gov/?term=Toapanta+Valencia+M&cauthor_id=37640474
https://pubmed.ncbi.nlm.nih.gov/?term=Aguado+Jodar+A&cauthor_id=37640474
https://doi.org/10.1016/j.endien.2023.06.003


 

9 

Patients with Hip Fracture?, Eur J Geriatric Gerontol.6(1):8-11. doi: 

10.4274/ejgg.galenos.2023.2023-5-2. 

 

5. D. Bazaliński, E. Maliborska, P.Więch &I. Sałacińska, (2017)Most Common Perioperative 

Health Problems in Patients Undergoing Hip Arthroplasty, Nursing Issues, 25 (1): 1–7 

 

6.  AA.  Elsamadicy, P. Serrato , S. Belkasim, SD.Ghanekar, J. Hansen , SI. Khalid , SL. Lo, 

DM. Sciubba (2025) Impact of preoperative nutritional status on morbidity and mortality in 

geriatric patients undergoing spine surgery: Role of geriatric nutritional risk index. Clin Neurol 

Neurosurg, doi: 10.1016/j.clineuro.2025.109000.  

 

7. J. Chul-Young, K. Dae-Kyung , K. Dae-Hwan , L. Hyung-Min, H. Ji-Hyo & Y.  Je-Hyun, 

Perioperative antiplatelet in elderly patients aged over 70 years treated with proximal femur 

fracture: continue or discontinue? (2019) BMC Musculoskeletal Disorders 

 

8.   E. Czerwiński, T.  Mazurek & J.  Czubak (2022) Principles of Prevention, Diagnosis, and 

Treatment of Orthopedic Bone Fractures, Orthopedics and Traumatology Rehabilitation, 4(6); 

Vol. 24, 281-292 

 

9. Hou, TY., Lin, YH., Liu, YW. et al.(2024)  The impact of preoperative nutritional status on 

postoperative outcomes: an insight from Geriatric Nutritional Risk Index in elderly 

pancreaticoduodenectomy patients. BMC Surg 24, https://doi.org/10.1186/s12893-024-02397-

0 

 

10. D. B. Loran, MD. B. R.Hyde, & J. B. Zwischenberger, Perioperative Management of 

Special Populations:The Geriatric Patient; David B. Loran, MD, Brannon R. Hyde, MD, 

Joseph B. Zwischenberger, (2005) Surgical Clinics of North 

America,doi.org/10.1016/j.suc.2005.09.004 

 

11.F.  Bozzetti , L. Gianotti ,M.  Braga ,  V.Di Carlom & L. Mariani, (2007) Postoperative 

complications in gastrointestinal cancer patients: the joint role of the nutritional status and the 

nutritional support, Clin Nutr, 26(6):698-709. doi: 10.1016/j.clnu.2007.06.009.  

http://p.wi/
http://22.aa/
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-019-2504-5#auth-Chul_Young-Jang-Aff1
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-019-2504-5#auth-Dae_Kyung-Kwak-Aff1
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-019-2504-5#auth-Dae_Hwan-Kim-Aff1
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-019-2504-5#auth-Hyung_Min-Lee-Aff1
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-019-2504-5#auth-Ji_Hyo-Hwang-Aff2
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-019-2504-5#auth-Je_Hyun-Yoo-Aff1
https://bmcmusculoskeletdisord.biomedcentral.com/
https://doi.org/10.1186/s12893-024-02397-0
https://doi.org/10.1186/s12893-024-02397-0
https://www.sciencedirect.com/journal/surgical-clinics-of-north-america
https://www.sciencedirect.com/journal/surgical-clinics-of-north-america
https://doi.org/10.1016/j.suc.2005.09.004


 

10 

 

12. Bohl, Daniel D. MD, MPH; Shen, Mary R. MS; Hannon, Charles P. MD; Fillingham, Yale 

A. MD; Darrith, Brian BA; Della Valle, Craig J. MD. Serum Albumin Predicts Survival and 

Postoperative Course Following Surgery for Geriatric Hip Fracture. The Journal of Bone and 

Joint Surgery 99(24):p 2110-2118, December 20, 2017. | DOI: 10.2106/JBJS.16.01620  

 

13. U.Keller, (2019)  Nutritional Laboratory Markers in Malnutrition. J Clin Med, 31;8(6):775. 

doi: 10.3390/jcm8060775 

 

14.L. Residori , O. Bortolami , VD.Francesco(2023)  Aging Clin Exp Res.:Hypoalbuminemia 

increases complications in elderly patients operated for hip fracture, doi: 10.1007/s40520-023-

02385-z 

 

15. D. D. Bohl , M. R. Shen, Ch. P Hannon , Y.A. Fillingham , B. Darrith , C. J. Della Valle 

(2017) Serum Albumin Predicts Survival and Postoperative Course Following Surgery for 

Geriatric Hip Fracture, 99(24):2110-2118. doi: 10.2106/JBJS.16.01620. 

 

16. T.  Chu, Z. Wu & A.  Xu (2022) Association between preoperative hypokalemia and 

postoperative complications in elderly patients: a retrospective study,  BMC 

Geriatrics,68(5):622-632. doi: 10.1186/s12877-022-03445-1. 

 

17.L.  Chun-Qing ,Z. Chen,  K. Hao & D. Chun-Mei, (2021) Preoperative hyponatremia 

predicts complications in older patients undergoing digestive tract surgery,  a propensity score 

matching analysis,  Eur Geriatr Med, 23;13(2):493–503. doi:10.1007/s41999-021-00559-4 

 

18. A. Gaczkowska, A. Kluzik, M. Burszewski, M. Rumiejowska, K. Kusza & M. 

Grześkowiak, Postoperative Delirium – What Do We Know?(2019), Anest. Ratow 

 

19.D.  Ringaitiene, D.Gineitytė, V Vicka , T. Žvirblis , J. Šipylaitė, A. Irnius (2015) . Impact 

of malnutrition on postoperative delirium development after on pump coronary artery bypass 

grafting, J Cariothorac Surg; 10:74, doi: 10.1186/s13019-015-0278-x. 

 

https://pubmed.ncbi.nlm.nih.gov/?term=Residori+L&cauthor_id=37000402
https://pubmed.ncbi.nlm.nih.gov/?term=Bortolami+O&cauthor_id=37000402
https://pubmed.ncbi.nlm.nih.gov/?term=Di+Francesco+V&cauthor_id=37000402
https://pubmed.ncbi.nlm.nih.gov/?term=Bohl+DD&cauthor_id=29257017
https://pubmed.ncbi.nlm.nih.gov/?term=Shen+MR&cauthor_id=29257017
https://pubmed.ncbi.nlm.nih.gov/?term=Hannon+CP&cauthor_id=29257017
https://pubmed.ncbi.nlm.nih.gov/?term=Fillingham+YA&cauthor_id=29257017
https://pubmed.ncbi.nlm.nih.gov/?term=Darrith+B&cauthor_id=29257017
https://pubmed.ncbi.nlm.nih.gov/?term=Della+Valle+CJ&cauthor_id=29257017
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-022-03445-1?utm_source=chatgpt.com#auth-Tiantian-Chu-Aff1
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-022-03445-1?utm_source=chatgpt.com#auth-Zongfang-Wu-Aff1
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-022-03445-1?utm_source=chatgpt.com#auth-Aijun-Xu-Aff1
https://bmcgeriatr.biomedcentral.com/
https://bmcgeriatr.biomedcentral.com/
https://pubmed.ncbi.nlm.nih.gov/?term=%22Li%20CQ%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Zhang%20C%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Kong%20H%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Deng%20CM%22%5BAuthor%5D
https://doi.org/10.1007/s41999-021-00559-4
http://150.254.179.40/cgi-bin/expertus.cgi?KAT=%2Fhome%2Fusers%2Fsplendor%2Fpub%2Fpar%2F&FST=data.fst&FDT=data12.fdt&ekran=ISO&lnkmsk=2&cond=AND&mask=2&F_00=26&V_00=Anest+Ratow+


 

11 

20. T. Yunxu ,Z. Yanbin , Z. Kexin Zhang , T. Miao , Q. Shuhui , L. Xiuting, (2022), Relationship 

Between Preoperative Hypoalbuminemia and Postoperative Pneumonia Following Geriatric 

Hip Fracture Surgery: A Propensity-Score Matched and Conditional Logistic Regression 

Analysis, Clin Interv Aging. doi: 10.2147/CIA.S352736. 

 

21.Y. Yibing ,Z. Peiwen,(2022)  Determination of risk factors of postoperative pneumonia in 

elderly patients with hip fracture: What can we do?, PLoS One,  

23;17(8):https://doi.org/10.1371/journal.pone.0273350 

 

22. JJ Guo , H Yang, H Qian,L.  Huang, Z. Guo ,T. Tang, (2010) The effects of different 

nutritional measurements on delayed wound healing after hip fracture in the elderly. J Surg 

159(1):503-8. doi: 10.1016/j.jss.2008.09.018.  

 

23.H. Yaoquan,, X. Jun  , S.Zhanjun, H. Jinwen , L. Tao;(2019) Supplementation of enteral 

nutritional powder decreases surgical site infection, prosthetic joint infection, and readmission 

after hip arthroplasty in geriatric femoral neck fracture with hypoalbuminemia, 14(1):292. doi: 

10.1186/s13018-019-1343-2 

 

24. M.Braga , L.Gianotti, L. Nespoli, G. Radaelli, V.  Di Carlo, (2002), Nutritional approach in 

malnourished surgical patients: a prospective randomized study, Arch Surg,  

doi:10.1001/archsurg.137.2.174. 

 

25. F. M.Mireille . van Stijn, I.  Korkic-Halilovic,M.  S. M. Bakker, T. van der Ploeg,  P. A. M. 

van Leeuwen  & A. P. J. Houdij (2013), Preoperative Nutrition Status and Postoperative 

Outcome in Elderly General Surgery Patients: A Systematic Review, Journal of Parenteral and 

Enteral Nutrition Volume 37 Number 1 January 2013 37-43,2012 American Society for 

Parenteral and Enteral Nutrition; DOI: 10.1177/0148607112445900; 

 

26. M. G. Ying  , R. A. Hairil,  L. Wayren, E. S.Yilin & J.Anaesth (2021) Prevalence and risk 

factors of preoperative malnutrition risk in older patients and its impact on surgical outcomes: 

a retrospective observational study,  J Anaesth 68(5):622-632.doi:10.1007/s12630-021-01933-

3. Epub 2021 Feb 9. 

https://pubmed.ncbi.nlm.nih.gov/?term=Tian+Y&cauthor_id=35444412
https://pubmed.ncbi.nlm.nih.gov/?term=Zhu+Y&cauthor_id=35444412
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+K&cauthor_id=35444412
https://pubmed.ncbi.nlm.nih.gov/?term=Tian+M&cauthor_id=35444412
https://pubmed.ncbi.nlm.nih.gov/?term=Qin+S&cauthor_id=35444412
https://pubmed.ncbi.nlm.nih.gov/?term=Li+X&cauthor_id=35444412
https://doi.org/10.1371/journal.pone.0273350
https://pubmed.ncbi.nlm.nih.gov/?term=He+Y&cauthor_id=31481078
https://pubmed.ncbi.nlm.nih.gov/?term=Xiao+J&cauthor_id=31481078
https://pubmed.ncbi.nlm.nih.gov/?term=Shi+Z&cauthor_id=31481078
https://pubmed.ncbi.nlm.nih.gov/?term=He+J&cauthor_id=31481078
https://pubmed.ncbi.nlm.nih.gov/?term=Li+T&cauthor_id=31481078
https://pubmed.ncbi.nlm.nih.gov/?term=Braga+M&cauthor_id=11822956
https://pubmed.ncbi.nlm.nih.gov/?term=Gianotti+L&cauthor_id=11822956
https://pubmed.ncbi.nlm.nih.gov/?term=Nespoli+L&cauthor_id=11822956
https://pubmed.ncbi.nlm.nih.gov/?term=Radaelli+G&cauthor_id=11822956
https://pubmed.ncbi.nlm.nih.gov/?term=Di+Carlo+V&cauthor_id=11822956
https://pubmed.ncbi.nlm.nih.gov/?term=Gn+YM&cauthor_id=33564992
https://pubmed.ncbi.nlm.nih.gov/?term=Abdullah+HR&cauthor_id=33564992
https://pubmed.ncbi.nlm.nih.gov/?term=Loke+W&cauthor_id=33564992
https://pubmed.ncbi.nlm.nih.gov/?term=Sim+YE&cauthor_id=33564992


 

12 

 

27.T.  Chu, Z. Wu & A.  Xu (2025) The impact of preoperative nutritional status on 

postoperative outcomes: an insight from Geriatric Nutritional Risk Index in elderly 

pancreaticoduodenectomy patients,  BMC Geriatrics, 14(5):807–817. doi: 10.21037/gs-2024-

541 

https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-022-03445-1?utm_source=chatgpt.com#auth-Tiantian-Chu-Aff1
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-022-03445-1?utm_source=chatgpt.com#auth-Zongfang-Wu-Aff1
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-022-03445-1?utm_source=chatgpt.com#auth-Aijun-Xu-Aff1
https://bmcgeriatr.biomedcentral.com/
https://doi.org/10.21037/gs-2024-541
https://doi.org/10.21037/gs-2024-541

