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Background

Although a variety of data showing that diabetes mellitus (DM) (Type 1 or Type 2) is associated with postoperative complication, there is still a lack of detailed studies that go through the specific diabetic subgroups. The goal of this meta-analysis is to assess the relationship between DM and various complications after non-cardiac surgery.



Methods

We searched articles published in three mainstream electronic databases (PubMed, EMBASE, Web of science) before November, 2020. A random effects model was conducted since heterogeneity always exist when comparing results between different types of surgery.



Results

This paper included 125 studies with a total sample size of 3,208,776 participants. DM was a risk factor for any postoperative complication (Odds ratio (OR)=1.653 [1.487, 1.839]). The risk of insulin-dependent DM (OR=1.895 [1.331, 2.698]) was higher than that of non-insulin-dependent DM (OR=1.554 [1.061, 2.277]) for any postoperative complication. DM had a higher risk of infections (OR=1.537 [1.322, 1.787]), wound healing disorders (OR=2.010 [1.326, 3.046]), hematoma (OR=1.369 [1.120, 1.673]), renal insufficiency (OR=1.987 [1.311, 3.013]), myocardial infarction (OR=1.372 [0.574, 3.278]). Meanwhile, DM was a risk factor for postoperative reoperation (OR=1.568 [1.124, 2.188]), readmission (OR=1.404 [1.274, 1.548]) and death (OR=1.606 [1.178, 2.191]).



Conclusions

DM is a risk factor for any postoperative complications, hospitalization and death after non-cardiac surgery. These findings underscore the importance of preoperative risk factor assessment of DM for the safe outcome of surgical patients.
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1 Introduction

Each year more than 300 million surgeries are performed in the world (1). The baseline 30-day mortality of hospitalized patients undergoing non-cardiac surgery is 1.5% worldwide, primarily depending on surgical method, surgical decision-making or technique, and comorbidities (2). It is important to identify factors that increase the risk of surgery before making clinical decisions (3). The preoperative identification of risk factors has important clinical implications. First, it helps surgeons correct those risk factors that can be optimized prior to surgery to reduce surgical risk. Second, it directs patients to undergo low-risk surgery or transfer to appropriate medical institutions with stronger technical ability. Third, it is beneficial to make correct decisions based on risk-benefit evaluation. To date, it is still a very tough task to preoperatively identify high-risk patients or the subgroup population who would benefit most from surgery.

Diabetes mellitus (DM) (Type 1 or Type 2) is a multifaceted metabolic disease that affects more than 340 million people worldwide (4). They are at high risk for microvascular (neuropathy, nephropathy or retinopathy) or macrovascular (peripheral vascular, cardiovascular disease) complications, both of which increase perioperative morbidity and mortality (5). Surgical patients with DM are more likely to have prolonged hospital stays, admission to intensive care units, myocardial infarction, respiratory infections, poor wound healing, and increased risk of general morbidity and mortality (6–9). It is important for surgeons to be aware of possible complications and associated contributing factors so that they can be appropriately counseled preoperatively. Clinicians should develop direct strategies in the perioperative period to minimize surgical risks based on existing DM screening programs (10).

To date, there seems to lack detailed studies that go through this specific diabetic subgroup, although there are very convincing data showing that DM is associated with a variety of postoperative complications (5). After all, exactly which complications are associated with DM remains controversial. In order to provide clinicians with a reference to assess the surgical risk, we performed meta-analysis and systematic review of various complications after noncardiac surgery in patients with DM.



2 Methods


2.1 Protocol and Guidance

This meta-analysis followed the Preferred Reporting Items for Systematic Reviews and Meta analyses (PRISMA) guidelines (11). No registration details are available.



2.2 Eligibility Criteria

In this manuscript were included studies, which described DM as a preoperative risk factor. These studies that presented postoperative complications, mortality, morbidity, length of ICU stay and prolonged hospital stay, providing adjusted or unadjusted relative risk (RR) or odds ratio (OR) with 95% confidence interval (CI); or providing relevant information that can be used to figure out RR or OR. The studies’ design relied on retrospective data.



2.3 Information Sources and Search Strategy

We searched for articles published before November 30, 2020 regardless of language in a total of three electronic databases (PubMed, EMBASE, Web of science). We restricted our search to human studies. In the search we used the following terms: “diabetes”, “postoperative complications”, “surgical procedures”, “operative,” “hospitalization”, “risk factors”, “treatment outcome”, “perioperative care”, “perioperative period”, “reoperation” and “wound healing”. References of identified studies, recent guidelines and reviews on this topic were also selected by manual screening. Studies on cardiac surgery were excluded.



2.4 Study Selection and Data Collection

Two authors independently selected studies by screening titles and abstracts, and any disagreements were resolved by the senior author. Data extraction was performed independently by two authors. Study characteristics including author, publication year, country, sample size, mean or median age, number of patients with DM, type of DM, and type of surgery were extracted. Data were extracted for pooling, including total number of subjects, number of events of various complications, RR or OR. If the data were only available as graphs, the free software Plot Digitizer was used to estimate from the graphs. Quality assessment was using the Newcastle-Ottawa scale (NOS) for assessing quality of observational studies.



2.5 Definition of Outcomes

Our outcome measure is the OR of the incidence of complications in diabetic versus nondiabetic patients after surgery. It also shows the OR of mortality, readmission, reoperation, and prolonged length of stay (LOS). We have pooled OR for 7 postoperative complications, including any complication, infections, wound healing disorders (WHD), venous thromboembolism (VTE), hematoma, renal insufficiency, and myocardial infarction (MI).



2.6 Statistical Analysis

Homogeneity of effect estimates was tested using the Cochran Q and I² statistics (12, 13). A random effects model was conducted because of heterogeneity always exist when comparing results between different types of surgery, and subgroup analyses were performed. All outcomes were presented as OR with 95% CI. All analyses were performed using Stata/SE version 15.0 (StataCorp, College Station, TX, USA). Publication bias was assessed by evaluating small‐study effects with comparison adjusted funnel plot symmetry if 10 or more studies were available.




3 Results


3.1 Study Selection and Study Characteristics

Our literature search yielded a total of 2,737 retrievals, 125 studies were used for meta-analysis. Figure 1. A total of 72 studies were from the United States, accounting for more than half of the 125 studies included. The number of patients with DM was 356,300, accounting for 11.1% of the huge sample size of 3,208,776. The vast majority of studies focused on all types of DM, and only eight studies distinguished between IDDM and NIDDM. The types of surgery mainly covered orthopedic surgery, oncological surgery, transplantation surgery, plastic surgery, weight loss surgery, oral surgery, neurological surgery, ophthalmological surgery, etc., with the exception of cardiac surgery. The quality of the included studies was assessed using the NOS criteria. The NOS quality scores of the included studies ranged from 6 to 9 points (Table 1).




Figure 1 | Flowchart of study selection.




Table 1 | Characteristics of included studies.





3.2 Synthesis of Results


3.2.1 Any Complication

A total of 61 studies reported any complication. The pooled OR of any complication in patients with DM vs those without DM was 1.653 [1.487, 1.839], suggesting that DM was a risk factor for any postoperative complication (Table 2 and Figure 2). The results of subgroup analyses showed that OR of any complication in patients with IDDM and NIDDM vs those without DM were 1.895 [1.331, 2.698] and 1.554 [1.061, 2.277], respectively, suggesting that IDDM and NIDDM were risk factors for any postoperative complication, and the risk of IDDM was higher than that of NIDDM (Table 2 and Supplementary Figures S1, S2).


Table 2 | Outcomes.






Figure 2 | Forest plot of odds ratio of any postoperative complication in patients with DM vs those without DM.





3.2.2 Organ or System Complications


3.2.2.1 Infections

A total of 40 studies reported infections. The pooled OR of infections in patients with DM vs those without DM was 1.537 [1.322, 1.787], suggesting that DM was a risk factor for postoperative infections (Table 2 and Supplementary Figure S3).



3.2.2.2 Venous Thromboembolism

A total of 11 studies reported VTE. The pooled OR of VTE in patients with DM vs those without DM was 1.189 [0.759, 1.864], which was statistically insignificant. This result suggested that DM was not a risk factor for postoperative VTE (Table 2 and Supplementary Figure S4).



3.2.2.3 Wound Healing Disorders

A total of nine studies reported WHD. The pooled OR of WHD in patients with DM vs those without DM was 2.010 [1.326, 3.046], suggesting that DM was a risk factor for postoperative WHD (Table 2 and Supplementary Figure S5).



3.2.2.4 Hematoma

A total of eight studies reported hematoma. The pooled OR of hematoma in patients with DM vs those without DM was 1.369 [1.120, 1.673], suggesting that DM was a risk factor for postoperative hematoma (Table 2 and Supplementary Figure S6).



3.2.2.5 Renal Insufficiency

A total of five studies reported renal insufficiency. The pooled OR of renal insufficiency in patients with DM vs those without DM was 1.987 [1.311, 3.013], suggesting that DM was a risk factor for postoperative renal insufficiency (Table 2 and Supplementary Figure S7).



3.2.2.6 Myocardial Infarction

A total of four studies reported MI. The pooled OR of MI in patients with DM vs those without DM was 1.372 [0.574, 3.278], which was statistically insignificant. This result suggested that DM was not a risk factor for postoperative MI (Table 2 and Supplementary Figure S8).




3.2.3 Hospitalization

A total of seven studies reported LOS. The pooled OR of LOS in patients with DM vs those without DM was 1.987 [1.311, 3.013], suggesting that DM was a risk factor for extended LOS after surgery. A total of eleven and fifteen studies reported reoperation and readmission with the pooled OR 1.568 [1.124, 2.188] and 1.404 [1.274, 1.548], respectively. The results suggested that DM was a risk factor for postoperative reoperation and readmission (Table 2 and Supplementary Figures S9–S11).



3.2.4 Survival

A total of 18 studies reported mortality. The pooled OR of mortality in patients with DM vs those without DM was 1.606 [1.178, 2.191], suggesting that DM was a risk factor for postoperative death (Figure 3). The results of subgroup analyses revealed that the pooled OR of mortality in patients with DM vs those without DM was 1.817 [1.136, 2.906] after orthopedic surgery, while the pooled OR of mortality were 1.052 [0.419, 2.643], 1.509 [0.889, 2.561] and 1.214 [0.410, 3.592] after cancer surgery, hemangioma resection and transplant, respectively. The results suggested that DM was a risk factor for death after orthopedic surgery, not for death after cancer surgery, hemangioma resection and transplant (Table 2 and Supplementary Figures S12–S15).




Figure 3 | Forest plot of odds ratio of postoperative mortality in patients with DM vs those without DM.






3.3 Subgroup Analysis

According to the type of surgery, we had three subgroups: general surgery, orthopedics and aesthetic surgery. Only the results of general surgery are slightly different from the overall results, the pooled OR of VTE in patients with DM vs those without DM was 3.627[2.405, 5.469], suggesting that DM was a risk factor for postoperative VTE. The analysis results of the other two subgroups were consistent with the overall results. (Table 3 and Supplementary Figures S16–32).


Table 3 | Outcomes of subgroup analysis.





3.4 Publication Bias

We performed Egger’s test based on six comparisons (any complication, infection, VTE, readmission, reoperation, and mortality) with more than ten included studies. P-value of Egger’s test for VTE was 0.688, suggesting no publication bias, while P-values for the other five comparisons were less than 0.1, standing for different degrees of the publication bias. The trim-and-fill procedure was adopted for these 5 comparisons. After four additional studies were filled to “reoperation”, the result of the meta-analysis changed, and the OR changed from statistically to non-statistically significant, suggesting that DM as a risk factor for reoperation are not necessarily reliable and should be interpreted carefully. The other four comparisons (any complication, infection, readmission, and mortality) showed varying degree of changes in the pooled effect values after the adoption of trim-fill method, but without any change in the statistical significance (Supplementary Figures S33–S38).




4 Discussion

As the number of people with DM increases, a large number of diabetic patients are facing various health problems that require surgical treatment. DM is generally considered a major risk factor for postoperative complications (138). Although this is intuitive enough for clinicians, it is unclear which postoperative complications are exactly related to DM because there may be other comorbidities in patients with DM. This meta-analysis included 125 studies with a total sample size of 3,208,776.

We started out with a meta-analysis of any complication. The results showed that DM was a risk factor for any postoperative complication, which was consistent with previous studies (99). Our subgroup analyses showed that both IDDM and NIDDM were risk factors for any postoperative complication, and the risk of IDDM was higher than that of NIDDM. These findings suggested that IDDM, not just DM in general sense, should be an important risk factor in clinical evaluation of patients. This might explain why some diabetic patients, while their blood glucose was under control, still experienced various postoperative complications. The results of our meta-analysis are in accord with Nathan et al. study which found a 2.5-fold increase in the readmission rate of IDDM patients after posterior lumbar fusion. Subgroup analysis showed that readmission rate was nearly the same for patients with NIDDM as for those without DM, while it was twice as high in patients with IDDM as those without DM (65). Similar findings were reported in lumbar fusion surgery. Nicholas et al. suggested that compared with patients without DM, IDDM was more significantly associated with an increased risk of postoperative complications, extended length of hospital stay, postoperative adverse events, and readmission than NIDDM. Furthermore, the complications associated with IDDM were more severe than those associated with NIDDM (49). These findings indicated that whether a patient has IDDM is more important than whether a patient has DM (type 1 or type 2) when considering a patient as a surgical candidate.

It is well known that DM is a risk factor for perioperative complications (4, 46). Our analyses revealed that DM is an independent risk factor for wound infections, WHD, hematoma, and renal insufficiency. DM has been identified as a risk factor for postoperative infection and poor healing because of its vascular lesions and immune effects (139). DM present with neutrophilic dysfunction which increases the risk of infection by the pathogen and decreases healing capacity (52). DM is associated with tissue hypoxia and increased blood viscosity. This slows the inflammatory response, which in turn alters wound healing and increases the risk of infection, especially in the lower extremities (140–143). In addition, several factors prevent wound healing in patients with DM, including reduced angiogenesis, multiple growth factors, and impaired macrophage function (144). These may be responsible for postoperative complications of DM.

Moreover, we also found that DM can increase the incidence of postoperative renal insufficiency, which deserves our attention. After hip and knee arthroplasty, diabetic patients are 1.5 times more likely to develop acute renal failure than nondiabetic patients (92). After orthotopic liver transplantation, renal insufficiency is significantly higher in patients with preexisting DM than in patients without DM (59.7% vs. 20.2%, P < 0.001) (59). Considering the elevated incidence of postoperative renal insufficiency in diabetic patients, surgeons should pay more attention to postoperative fluid management, intraoperative hypotension anesthesia, and perioperative nephrotoxic medications.

A surprising finding in our study is that DM does not significantly increase the risk of VTE and MI. Diabetic patients are prone to hypercoagulable state due to abnormal regulation of coagulation-related plasma proteins caused by prolonged hyperglycemia. Type 2 DM is associated with an increased risk of thrombosis and cardiovascular disease. Therefore, it is also generally accepted that diabetic patients may be at an increased risk of postoperative thrombosis. For example, Rena et al. retrospectively reviewed 5,538 patients who underwent sleeve gastrectomy between January 1, 2008 and September 30, 2016, at 5 weight loss centers in the United States (80). They found that a personal history of malignancy and type 2 DM increased the risk of mesenteric vein thrombosis. However, many studies have shown different results. Ravinder et al. found that DM was not an independent risk factor for the venous thrombosis in various cosmetic procedures, although it was an independent risk factor for major complications, especially infections. The prevalence of DM did not differ significantly between the VTE and non-VTE groups (21) (0.9% vs 1.8%, P = 0.37). VTE and MI are deadly serious postoperative complications with not only high morbidity and mortality, but also prolonged hospital stay and high charges. Accurate identification of which patients are high risk for thromboembolism helps to take more targeted and appropriate preventive measures. A variety of surgeries were included in our study (cardiac surgery was not within the scope of our study). Eleven studies involved VTE. MI was reported in four studies. Our study suggests that DM is not a risk factor for postoperative VTE and MI, and therefore DM should not be considered a priority factor in determining thrombotic risk. Clinicians should pay more attention to age, smoking, and immobility and other factors, which may be associated with thrombosis according to the literature (116).

Our study also found that DM is a risk factor for postoperative reoperation and readmission, and that patients with DM have a higher risk of postoperative death. This is consistent with findings that DM is an independent risk factor for multiple postoperative complications. DM significantly prolongs the hospital stay after ankle fusion and total ankle replacement (104). Ganesh et al. used the NIS database to analyze the effect of DM on the prognosis of patients with ankle fractures and found that DM was associated with a significant increase in hospital stay (4.7 days vs 3.6 days, P < 0.001) (48). These are all consistent with our findings. Postoperative infection, hematoma and WHD are causes of reoperation and readmission. It is not surprising, therefore, that diabetic patients are more prone to reoperation and readmission. Although DM is found to be a risk factor for postoperative death, our subgroup analysis suggests that DM is a risk factor for death after orthopedic surgery but not cancer surgery, hemangioma resection and transplant. This is an important finding in our study. This may be related to the specifics of different types of surgery, such as patient population characteristics, length of surgery, and surgical procedures. Based on this finding, orthopedic surgery should be more strictly controlled by surgical standards and should be performed cautiously in patients with DM.

The strengths of this study lie in the large number of studies included the large sample size, and the exploration of the association of DM with multiple postoperative complications. The limitation of this study is that our study of common complications may have heterogeneity due to differences in the type of surgery. In addition, our combined effect size may be overestimated. The reason is that although a small number of included studies have analyzed a large number of complications, they only show significant differences (P < 0.05). Unfortunately, it is that we can only calculate the combined effect size based on studies that provide OR. Finally, what’s noteworthy is that the OR in some studies is not adjusted for confounders because the incidence of some complications may be affected by potential confounders, such as preoperative diseases other than DM, body weight, or age, etc. Therefore, we stratified the pooled values for any complication by crude OR and adjusted OR, respectively, resulting in consistent results. However, we did not stratify the other subdivided complications in the same way.

In summary, our meta-analysis suggested that DM may significantly affect multiple perioperative complications, hospitalization, and survival (cardiac surgery is not within the scope of our study). DM is a risk factor for postoperative infections, WHD, hematoma, renal insufficiency, reoperation, readmission and death after orthopedic surgery. But DM is not the risk of postoperative VTE, MI and not the risk for death after cancer surgery, hemangioma resection and transplant. These findings underscore the importance of preoperative risk factor assessment for the safe outcome of surgical patients.
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(1.9
Nguyen et al. (85) 2016 48.65 2294 126 USA brachioplasty F ek ok Yeed
(12.72)
Okamura et al. 2017 63 (8) 300 35 Japan esophagectomy :8:8+¢ Yok Yokt
(86)
Palmerola et al. 2016 64 (54- 191 21 USA urologic surgery ok ok Tk
87 94)
Park et al. (88) 2016 51.44 7948 1284  Korea anterior cervical discectomy and fusion for cervical :2:8:0-4 .24 :8:814
(10.8) spondylotic, radiculopathy and myelopathy
Pattonetal. (89) 2015 554 87 6 USA total ankle arthroplast Fefrtede ok Yokt
Pearseet al. (90) 2012 567 46539 5576 UK non-cardiac surgery :8:8:2:4 * *ok
(185)
Planoetal. (91) 2019 567.7 303 34 Spain unplanned surgery in cervical spondylotic myelopathy ¥ vrsr# 134 Feede
(27-86) surgically treated
Ponce etal. (92) 2014 69 (13) 66485 13730 USA shoulder arthroplasty :8:8"0-4 * 84
Pugely et al. (93) 2013 52.6 4310 455 USA lumbar discectomy Fetedeok ok Fok
(16.1)
Qin et al. (94) 2014 55.9 29736 1478  USA breast reconstruction 1:2:3:2-4 et 181
(102
Raikin et al. (95) 2010 - 106 11 USA total ankle arthroplasty Ktttk ¥ Fht
Rao et al. (96) 2020 69.9 1074 433 USA shoulder arthroplasty b:3:8-0° Hk Yokt
®.4)
Rensing et al. 2017 44 1626 79 USA primary repair of achilles tendon ruptures 1:3:2:2-4 et et
©7) (133
Rocheetal. (98) 2018 61.24 9439 1402  USA parathyroidectomy for primary hyperparathyroidism §°2-2:2°2 ¥ Fht
(12.8)
Rubeletal. (99) 2019 575 169788 31289 USA elective primary lumbar spine surgery §:3:2-2:¢ * ok
(162)
Sakai et al. (100) 2011 - 107 12 Japan surgery for laryngeal and hypopharyngeal cancers *h *k kK
Sannietal. (101) 2014  44.0 20308 5268  USA bariatric surgery KAk * °3°9
(12.1)
Schemitsch etal. 2015 34.9 153 6 Canada plate fixation of the midshaft clavicle b:3:2-2° ok Yokt
(102)
Schimmel et al. 2010 51 17 8 Netherlands  spinal fusion Ktk ok kK
(103 (16.8)
Schipper et al. 2015 65.7 12122 2394  USA ankle arthrodesis and total ankle arthroplasty b:3-2-2°3 Yo Yokt
(104) (10.1)
Schlottmann 2017 63 4053 229 USA esophagectomy b:8:8+4 ok Hk
et al. (105) 10.3)
Schurner et al. 2018 40 711 200 Switzerland  primary roux-en-y gastric bypass surgery Kt e Fht
(106) (32—
49)
Shahetal. (107) 2019 65(11) 3344 346 USA thumb cmc joint arthroplasty :8:2:24 *k Fte
Shigeishi et al. 2015 41(5- 324 12 Japan oral surgery i8-8+ Fk Fokt
(108) 84)
Shimada et al. 1994 575 209 23 Japan. hepatic resection 3.2 et et
(109)
Smithetal. (110) 2017 45.78 272 30 USA tibia fractures treated with intramedullary fixation Yoo te e e i8:2%4
(17.70)
Soderback etal. 2019 71.1 30050 952 Sweden colorectal cancer surgery et ¥ Yt
(111) (11.6)
Sood et al. (112) 2015 62 3820 755 USA nephrectomy Ktk *k Fht
(64—
1)
Sood et al. (113) 2017 69 (61- 1118 214 USA radical cystectomy et ¥ Ft
76)
Serensenetal. 2002 64 425 47 Denmark  breast cancer surgery Yot Foe Feede
(114)
Souzaetal. (115) 2007 45.6 55 4 Brazil liver transplantations :8-8+ * Yo
(10.4)
Spinazzi et al. 2015 559 15317 2493 USA pituitary surgery b:3:8+¢ Yok Yokt
(116) (156.2)
Steinetal. (117) 2011 = 221594 64569 USA cataract surgery b 88874 * Kok
Sudaetal (118) 2016 57.2 108 25 Germany arthrodesis b 8-804 ok okt
Takao etal. (119) 2008 >80 255 68 Japan urological surgery :8:214 e Ttk
Tang etal. (120) 2014 66.8 236 74 China spinal fusion and instrumentation Fted Yok Yokt
65)
Terho etal. (121) 2016 63 373 68 Finland laparoscopic cholecystectomy ekt ¥ :2-2:3
(20—
94)
Tetreault et al. 2016 56.4 479 59 Canada surgery for the treatment of cervical spondylotic p:3-2-2 ok Yokt
(122) (11.9) myelopathy
Timmermans 2018 491 97 5 Netherlands free diep flap breast reconstructions 1818074 ok okt
etal. (123) 9.2
Toboni et al. 2018  60.4 4260 540 USA ovarian cancer et i34 :8:214
(124)
Tokgoz et al. 2011 61.6 47 8 Turkey radical nephrectomy ok ok Yokt
(125) (12.1)
Venara et al. 2014 74 (18- 166 25 France treatment of incarcerated hernias, especially in case Fkk ok Fk
(126) 109) of bowel resection
Wadhwa et al. 2017 542 9853 1690 USA surgery for lumbar degenerative disease Ktk ¥ Fht
(127) (16.7)
Wang et al. (128) 2020 72 (65- 118 7 China radial forearm-free flap b:3:8-0 ok Yokt
86)
Wang et al. (129) 2017 = 1657 184 China laparoscopy-assisted total gastrectomy ok *k Tkt
Webb et al. (130) 2017 - 114102 20248 USA total knee arthroplasty :2:2:2-4 * 181
Weir et al. (131) 2019 522 5222 580 UK lumbar spinal surgery Kk e 13489
(14.7)
Winocour et al. 2017 455 129007 2368 USA cosmetic surgery :8:8"0-4 * Fok
(132) (10.3)
Waukich et al. 2010 467 1000 190 USA foot and ankle surgery 1:3:22 4 Fok :2:24
(133)
Yamauchi etal. 2013 - 1438 148 Japan lung cancer operations Kk g4 :8:4"4
(134)
Zanaty et al. 2015 465 348 52 USA cranioplasty FtH ek 224
(135) (12.7)
Zhang et al. (136) 2015 65.8 119 39 China pancreatoduodenectomy :8:244 R84 Tkt
(11.3
Zhouetal. (137) 2016 65.9 2795 228 China gastrectomy for gastric cancer :g:0:4 k24 :8.94
(12.0)
Total studies 125 3208776 356300

DM, Diabetes meliitus: NOS, Newcastle-Ottawa scale.





