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Comparison of General vs. Spinal Anesthesia in
Diabetic Foot Patients undergoing MLLA in
LMIC - A post propensity score matching
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ABSTRACT

Objectives: Diabetic foot ulcers frequently require Major Lower Limb Amputation (MLLA) which is a high-risk
procedure particularly in Lower-Middle-Income Countries (LMICs). While regional anesthesia is theorized to offer
better hemodynamic stability generally, there is a lack of conclusive evidence comparing Spinal Anesthesia (SA) and
General Anesthesia (GA) specifically in infected diabetic foot population who have different hemodynamic profile due
to longstanding diabetes generally.

Methodology: This retrospective cohort study evaluated perioperative outcomes in one hundred diabetic patients
undergoing MLLA at a tertiary care center in Pakistan between 2018 and 2022. A 1:3 Propensity Score Matching (PSM)
was utilized to address inherent bias related to retrospective data. The result of matching was the final cohort of 58
patients (20 SA and 38 GA).

Results: The primary outcome demonstrated a significantly shorter median hospital length of stay (LOS) in the SA group
(4.0 days; IQR 3.0-4.5) compared to the GA group (7.0 days; IQR 5.0-11.0) (p=0.001). Secondary outcomes, including
short-term follow-up, local wound complications (infection, necrosis), and ICU admissions, showed no statistically
significant differences between the two anesthetic modalities due to low count.

Conclusions: Spinal anesthesia is associated with a significantly reduced hospital stay in diabetic patients undergoing
MLLA compared to general anesthesia, without increasing perioperative morbidity or mortality.
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instability. Due to their delayed help-seeking
behavior, diabetic patients presenting with DFUs in
lower-middle-income countries, such as Pakistan,
are also more likely to present at an older age, and
with more severe comorbidities, such as sepsis,
which precipitates multi-organ failure such as
Adult Respiratory Distress Syndrome, Disseminated
Intravascular Coagulation, and acute renal failure.®
This additional risk makes the choice of anaesthetic for
MLLAs a complex decision, often made subjectively
at the surgeon’s and anaesthesiologist’s discretion.
GA poses a significant risk of myocardial infarction,
pneumonia, cerebrovascular accidents, and venous
thromboembolism, particularly in older and frailer
patients.” The predicted benefits of SA include a
lowered risk of hypercoagulability, which, in turn,
decreases the likelihood of developing arteriovenous
thromboses and decreases the need for intubation
and mechanical ventilation, as well as improved
pain management and fewer complaints of phantom
pain postoperatively.® Factors that guide the choice
of anaesthetic include the patient’s cardiac and
pulmonary comorbidities, functional capacity, and
preoperative use of anticoagulative therapy.’ There
is some evidence to suggest that regional anaesthesia
supports better hemodynamic stability, with a lower

risk of hypercoagulability, and lower postoperative
mortality overall. Yet GA is preferred for SA generally
in MLLA. Therefore, this study aimed to evaluate the
short-term outcomes of patients undergoing MLLA
for DFU under spinal anaesthesia versus general
anaesthesia in terms of short-term perioperative
morbidity, length of stay, and mortality.

METHODOLOGY

This retrospective study was conducted at the Aga
Khan University Hospital, a tertiary care center in
Karachi, Pakistan. The study population comprised
111 diabetic patients who underwent MLLA (above
ankle level, including above-knee, through-knee, and
below-knee amputations) between 1 January 2018 and
31% December 2022.

Exclusion criteria:

* Patient’s who were admitted to the trauma ward,

* Patients undergoing tumor-related amputations

* Non-diabetic patients.

Ethical Approval: This study was approved by the
Institutional Review Board of the Aga Khan University
Hospital (protocol code 2023-9401-27386).

Data collection: Data for patients was obtained from
their electronic medical records. Data included age, sex,
smoking status, nature of procedure (elective versus

Table-I: Demographic, clinical, and procedural characteristics of patients
undergoing major lower limb amputation for Diabetic Foot (n=100).

GA
. . _ P-value | SMD | GA Matched | P-value SMD
Demographics | Category Spinal (n=20) U’;ng;)wd (Pre) | (Pre) (n=38) (Post) | (Post)
Age Mean + SD 60.6 +12.6 599+10.7 | 0791 | 0.066 | 59.1+9.9 0622 | 0137
Male 16 (80.0%) 60 (75.0%) 31 (81.6%)
Gender 0775 | 0.120 1.000 | 0.040
Female 4(20.0%) 20 (25.0%) 7 (18.4%)
Yes 9 (45.0%) 52 (65.0%) 17 (44.7%)
Hypertension 0.166 | 0.410 1.000 0.005
No 11 (55.0%) 28 (35.0%) 21 (55.3%)
: Yes 6 (30.0%) 24 (30.0%) 8 (21.1%)
Ischemic 1.000 | 0.000 0525 | 0.206
Heart Disease | N 14 (70.0%) | 56 (70.0%) 30 (78.9%)
it | Yes 2 (10.0%) 17 (21.2%) 6 (15.8%)
Chronic Kid 0348 | 0314 0.701 0.173
ney Disease | 1o 18 (90.0%) 63 (78.8%) 32 (84.2%)
| Yes 1(5.0%) 4 (5.0%) 2 (5.3%
lcerebr‘?gascu ( 1.000 | 0.000 ) 1.000 | 0.012
ar Accident | Ny, 19 (95.0%) 76 (95.0%) 36 (94.7%)
Elective 14 (70.0%) 40 (55.6%) 21 (65.6%)
Urgency 0366 | 0.417 0.981 0.308
Emergency 6 (30.0%) 32 (44.4%) 11 (34.4%)
- Below knee 19 (95.0%) 74 (92.5%) 36 (94.7%)
fmpluta“‘m 0.860 | 0.103 1.000 | 0012
eve Above knee 1(5.0%) 5 (6.2%) 2 (5.3%)
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Table-II: Post-Operative Outcomes for Propensity Score Matched Groups

Outcome Category Spinal (n=20) GA Matched (n=38) P-value
Length of Stay (days) Median (IQR) 4.0(3.0-45) 7.0 (5.0 - 11.0) 0.001
Alive 20 (100.0%) 36 (94.7%)
Hospital Mortality 0.540
Death 0 (0.0%) 2 (5.3%)
None 19 (95.0%) 32 (84.2%)
Infection 0 (0.0%) 4 (10.5%)
Wound Complications 0.389
Stump Necrosis 1(5.0%) 1(2.6%)
Dehiscence 0 (0.0%) 1(2.6%)
General Ward Stay (days) Median (IQR) 4.0(3.0-42) 4.0(3.8-7.5) 0.156

P-values were calculated using Mann-Whitney U test for continuous variables (non-parametric),
Chi-square test for categorical variables with adequate counts, and Fisher’s Exact test for categorical variables with small

counts (n < 5).

emergency), level of amputation (below knee, above
knee, through knee, and hip disarticulation), American
Society of Anesthesiologists physical status (ASA-PS),
and history of diabetes mellitus, hypertension, chronic
kidney disease, ischemic heart disease, vasculitis, and
cerebrovascular accidents. Preoperative assessment
included peripheral pulse examination, sensory
loss evaluation, and laboratory values including
hemoglobin levels, total leukocyte count, platelets,
creatinine, electrolytes, and HbAlc. Postoperative
data included total hospital stay, ICU and special care
stay, general ward stay, local wound complications
(infection, dehiscence, necrosis), general complications,
and hospital mortality. Primary outcomes included
median length of stay in the hospital (LOS). Secondary
outcomes were short-term follow-up, local wound
complications, general complications, ICU admissions
and hospital mortality.

Statistical analysis: Normality was assessed via
Shapiro-Wilk. Continuous data were compared using
independent t-tests (mean + SD) or Mann-Whitney
U tests (median [IQR]), categorical data (n, %) using
Chi-square or Fisher’s exact tests (count <5). A1:3 PSM
was performed to mitigate selection bias via logistic
regression incorporating age, gender, hypertension,
IHD, CKD, CVA, urgency, and amputation level.
Covariate balance was defined as Standardized Mean
Differences < 0.2. Analyses were performed using
R-Studio 4.5.2 with p < 0.05 for two-tailed test.

RESULTS

A total of 111 eligible patients went under MLLA,
but 11 urgent cases were excluded due to the absence
of controls, resulting in a final cohort of 100 (80 GA,
20 SA). The GA group exhibited higher hypertension
prevalence and surgical urgency. Other baseline
characteristics were relatively comparable (Table-I).
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After PSM was performed, the resulting group
comprised a cohort of 58 patients, with 20 in the GA
group and 38 in the SA group. Post-match analyses were
effective in mitigating imbalance regarding hypertension
and urgency, with all standardized mean differences
falling under 0.2 (Fig.1). Primary outcome of this study
was a significantly shorter median hospital stay in the
Spinal Anaesthesia (SA) cohort compared to the General
Anaesthesia (GA) group (4.0 days [IQR 3.0-4.5] vs. 7.0
days [IQR 5.0-11.0] (p value 0.001)), indicating that SA
patients were discharged much earlier (Fig.2).

Secondary outcomes were not statistically significant.
Similarly, the rate of local wound complications,
including infection and stump necrosis, did not differ
between the two groups (p = 0.389). The median ICU
and Special Care stay was 0 days in both groups. In the
matched cohort, only 7.9% of GA patients and 5.0% of
SA patients required ICU admission (Table-II).
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Hospital Length of Stay by Anesthesia Type

p=0.001

] | !

Length of Stay (Days)

“' i

General Alnesthesia

Spinal Ar;esthesia

Fig.2:

DISCUSSION

The parameters assessed in this study showed that the
primary outcome - median length of stay in the hospital
(LOS) was significantly reduced in the SA group as
opposed to the GA group. Secondary outcomes, namely
short-term follow-up, local wound complications, general
complications, ICU admissions and hospital mortality,
did not differ significantly between the two groups.

DFUs and their surgical management are a persistent
problem for clinicians in LMIC, with 26.7% of adults
in Pakistan already suffering from diabetes.”® DFUs
are known to be a disabling morbidity, and without
adequate care, commonly result in a lower extremity
amputation. MLLAs are resource-demanding, high-
risk procedures, carrying high risks of morbidity and
mortality, made even more precarious by the advanced
presentation of DFUs in LMICs."? Due to their delayed
help-seeking behavior, diabetic patients are more likely
to present with advanced stages of the disease, impaired
functional capacity, and severe comorbidities, such as
hypertension and sepsis, creating challenges for operative
management. One of these operative challenges is the
correct choice of anaesthesia. Currently, both general
and spinal anaesthesia are in regular use for MLLAs,
with some evidence to show that spinal anaesthesia
may be the superior choice by virtue of its ability to
maintain hemodynamic stability and lower overall
mortality.® However, there is a dearth of conclusive
data demonstrating the superiority of either modality
in diabetic patients undergoing MLLA, particularly in
resource-restricted countries like Pakistan.

The primary outcome assessed in this study was the
median length of stay in the hospital (LOS), which was
seen to differ significantly between SA and GA groups
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(4.0 days [IQR 3.0-4.5] vs. 7.0 days [IQR 5.0-11.0] with
p value 0.001), indicating an earlier discharge for SA
patients and an earlier return to daily life. These findings
align with previous literature concerning similar patient
populations. A 2014 study looked at patients undergoing
MLLA and sought to examine the differences in
intraoperative and postoperative outcomes in SA and
GA groups. They reported that the SA and GA groups
showed a marked difference in combined postoperative
pulmonary complications (15% vs 24%, p=0.02), and the
need for postoperative ventilator support for >24 hours
(8% vs 16%, p=0.02). Trends in length of stay also differed
for the SA and GA groups, in both LOS ICU (1.92 days vs
3.85 days, p=0.001), and LOS in the hospital (19.4 days vs
23.1 days, p=0.04). Patients receiving SA also displayed
a lower frequency of requiring blood/blood product
transfusions intraoperatively.” A similar study in 2025
found that receiving GA had a significant association
with greater 30-day (p=0.009), 60-day (p=0.009), and one
year mortality (p=0.006)". Pugely et al. (2013) supported
these findings with their results showing that the LOS
in the hospital was significantly lower for SA groups
as opposed to GA groups (3.45 days vs 3.77 days,
p<0.0001). Additionally, they reported a lower rate of
overall postoperative complications (10.72% vs 12.34%,
p=0.0032), and a lower rate of surgical site infections
(0.68% vs 0.92%, p=0.0003).® Gottschalk hypothesizes
that a lower incidence of SSIs may be explained by SA
causing a decreased elevation in intraoperative glucose
levels, as hyperglycemia is a risk factor for SSIs."* Our
findings align with these observations concerning the
total LOS in the hospital, with SA groups spending an
average of two days less in the hospital as opposed to GA
groups. In our observations, however, we did not find a
significant difference in the LOS in the ICU, SSIs, or total
mortality and morbidity. There were only two deaths
in the GA matched group, which was not significant (p
= 0.540). These differences can be explained by the fact
that preoperative sepsis, vascular disease, and frailty are
the dominant drivers of death, and may overshadow the
influence of anaesthesia modality, as well as the fact that
our overall mortality rate was low, not allowing for any
meaningful differences to be observed.

The primary findings of our study supporta shorter LOS
in the hospital for diabetic patients undergoing MLLA
under SA, which yields immediate and long-term benefits
for the hospital due to increased bed-turnover rate. And
decreased need for monitoring, ICU admissions, and
overall consumables. Whilenotrecorded in the parameters
of this study, prior literature has established that SA
is also associated with greater hemodynamic stability
intraoperatively and postoperatively, which reduces the
need for fluid overloading to correct potential instability,
which can often result in pulmonary complications and
hemodynamic rescue interventions postoperatively.”
Patients receiving SA for a variety of procedures have
also displayed lower mean pain scores and a decreased
need for opioid analgesics postoperatively.'® Attenuation
of postoperative pain may lead to lower opioid need,
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earlier patient mobilization and an earlier return to daily
life.’” These improvements are particularly important in
lower-middle-income countries like Pakistan. A shorter
hospital stay benefits patients by enabling quicker return
to daily life, while reducing out-of-pocket expenses. With
the average cost of a major lower limb amputation at
$437.71 + 101.40,"8 earlier discharge also minimizes labor
losses and catastrophic health expenditures.

Strengths of the study: This study is strengthened by
the application of 1:3 PSM to lessen selection bias.
The exclusive focus on diabetic foot patients ensured
a homogeneous cohort, isolating the specific risks of
metabolic and vascular compromise.

Limitations: The limitations of this study are its relatively
smaller sample size (111), the exclusion of intraoperative
parameters, namely hemodynamic stability, and of wider
postoperative outcomes that assess pain levels, need for
opioid analgesics, and pulmonary complications. Future
investigations can assess these outcomes in diabetic
patients to provide a more robust understanding of these
parameters in the Pakistan and other LMIC.

CONCLUSION

Our findings show that SA is associated with a
shorter LOS as opposed to GA in diabetic foot patients
undergoing MLLA. These findings hold significance
for resource-restricted countries like Pakistan and can
advocate for the shift towards SA in high-risk patients
undergoing MLLA.
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