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CONTROLLED TRIAL ASSESSING EARLY AND LATE WOUND OUTCOMES
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Abstract. Background: Incisional hernia remains a prevalent complication following midline laparotomy, affecting 10-
20% of patients at one-year follow-up. The optimal fascial closure technique remains debated. The study compared
conventional continuous closure with the modified Smead—Jones closure technique. Objective: To evaluate the efficacy
of the modified Smead—Jones double-loop closure versus conventional continuous closure in reducing post-operative
complications and incisional hernia formation following midline laparotomy. Materials and Methods: A prospective
randomized controlled trial was conducted over 24 months enrolling 40 patients (20 per group) undergoing elective or
emergency midline laparotomy. Patients were randomized to either conventional continuous rectus fascia closure (single-
layer running suture) or modified Smead—Jones closure (double-loop far-near near-far technique). Primary outcome was
incisional hernia at one-year follow-up. Secondary outcomes included early wound complications (seroma, surgical site
infection, and burst abdomen), hospital stay duration, and quality of life at one-year follow-up. Results: Overall complication
rate was significantly lower in the modified Smead—Jones group (15% vs 60%, p = 0.018). One-week seroma formation
was reduced in the modified Smead—Jones group (10% vs 30%, p = 0.113). Burst abdomen was completely eliminated
in the modified Smead—Jones group (0% vs 10%, p = 0.146). At one-year follow-up, the incisional hernia rate was 0% in
the modified Smead-Jones group compared to 15% in the conventional group (p = 0.071). Fascial integrity assessment
by ultrasound showed 95% normal fascia in the modified Smead—Jones group versus 80% in the conventional group.
No re-operations were required in the modified Smead—Jones group versus two re-operations for hernia repair in the
conventional group (p = 0.154). At one-year follow-up, the pain scores were significantly lower with modified Smead—Jones
closure (0.6 £ 0.6 vs 1.3+ 1.1, p = 0.008). Mean closure time was longer with modified Smead-Jones technique (41.0+ 6.6
minutes vs 22.3 + 4.4 minutes, p < 0.001), requiring more sutures (2.5 +0.3vs 1.5+ 0.3, p < 0.001), but total operative time
and hospital stay remained comparable between the groups. Conclusion: The modified Smead-Jones closure technique
significantly reduces post-operative complications, prevents incisional hernia formation, and improves long-term pain
outcomes compared to conventional continuous closure. Despite increased operative closure time and suture usage, the
technique is cost-effective with a cost per complication avoided of approximately USD 295. The modified Smead—Jones
technique is recommended for patients undergoing midline laparotomy, particularly in emergency and high-risk settings.
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INTRODUCTION

Midline laparotomy remains the most widely uti-
lized surgical approach for accessing the abdominal
cavity, offering expeditious entry with excellent expo-
sure of intra-abdominal structures while minimizing
blood loss and operative time. Despite its technical
simplicity and broad applicability across diverse
surgical pathologies, the closure of fascial layers
following midline laparotomy presents an ongoing
clinical challenge that significantly impacts patient
morbidity and healthcare economics [1, 2].

Incisional hernia, one of the most prevalent
long-term complications following midline laparo-
tomy, affects approximately 10-20% of patients at
one-year post-operative follow-up and represents
a major source of patient morbidity. The development
of incisional hernia necessitates repeated surgical
intervention, prolongs hospitalization, increases in-
fection risk, and substantially diminishes the patient

quality of life [3]. Beyond hernia formation, acute
complications including wound dehiscence and
burst abdomen represent catastrophic events oc-
curring in 1-3% of laparotomy closures, associated
with mortality rates approaching 30% and profound
morbidity requiring emergency re-operation [4].

The anatomical and biomechanical principles
underlying fascial closure have been the subject of
extensive investigation. Research demonstrates that
tension distribution across fascial layers funda-
mentally influences wound integrity and hernia de-
velopment. Studies utilizing imaging techniques have
established that increased separation of fascial edg-
es at early post-operative intervals correlates strongly
with incisional hernia formation at one-year follow-up,
establishing fascial approximation as a critical pa-
rameter in closure technique selection [5, 6].

Multiple closure strategies have been evaluated
in randomized trials and meta-analyses. Continuous
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closure techniques, while economical in operative
time and suture consumption, concentrate mechanical
stress at fewer fascial bites, potentially creating zones
of vulnerability. Conversely, interrupted techniques
distribute tensile forces across multiple suture points,
theoretically enhancing load distribution. The mo-
dified Smead-Jones technique, employing a dou-
ble-loop far-near near-far pattern, represents a speci-
fic interrupted approach designed to maximize fascial
engagement and tension distribution across multiple
tissue planes. Recent systematic reviews comparing
fascial closure methods in emergency settings have
reported that modified Smead—Jones techniques
achieve significantly reduced rates of incisional
hernia, wound dehiscence, and fascial failure com-
pared to conventional continuous closure. However,
these findings demonstrate substantial heterogeneity
in outcome reporting, complication definitions, and fol-
low-up protocols across studies. Furthermore, limited
data exist regarding the practical implementation
parameters of these techniques, operative effort re-
quirements, cost implications, and whether superior
outcomes persist across diverse patient populations
and surgical urgency scenarios [7, 8].

The present prospective randomized con-
trolled trial was designed to comprehensively com-
pare conventional continuous rectus closure with
modified Smead-Jones closure technique across
multiple outcomes encompassing early postoper-
ative complications, long-term fascial integrity,
functional recovery, resource utilization, and pa-
tient-reported quality of life. By evaluating these
techniques in contemporary practice with rigorous
follow-up protocols and standardized outcome as-
sessment, this study provides robust evidence to in-
form evidence-based surgical practice regarding op-
timal fascial closure strategies in midline laparotomy.

MATERIALS AND METHODS

Study design and setting

A prospective, randomized controlled trial was
conducted at a tertiary care teaching hospital's De-
partment of General Surgery over a 24-month period
(January 2022 to December 2023). The study was ap-
proved by the Institutional Ethics Committee (IEC Ref:
2021/12/345) and registered with the Clinical Trials Re-
gistry (CTRI/2022/01/040123). Informed written consent
was obtained from all participants prior to enrolment.

Study population

Patients aged 18-75 years presenting for elec-
tive or emergency midline laparotomy were eligible
for inclusion. Inclusion criteria encompassed di-
verse surgical indications including gastrointestinal
perforation, bowel obstruction, malignancy, acute
abdomen requiring exploration, and hernia repair.

Exclusion criteria included: (1) immunocompro-
mised status (HIV infection, administration of immuno-

suppressive therapy); (2) severe renal or hepatic dys-
function; (3) pregnancy or lactation; (4) inability to pro-
vide informed consent; (5) revision abdominal surgery
with extensive adhesiolysis; (6) planned fascial defect
repair with mesh; and (7) intra-operative findings neces-
sitating staged closure or open abdomen management.

Sample size and randomization

Sample size calculation was based on the pri-
mary outcome of incisional hernia rate at one-year
follow-up. Assuming a 25% hernia rate with conven-
tional closure and 5% with modified Smead—-Jones
(based on preliminary data), with a = 0.05 and
3 =0.20 (80% power), a minimum of 18 patients per
group was required. Accounting for potential 10%
loss to follow-up, 20 patients were allocated to each
group. Randomization was performed using com-
puter-generated random numbers sealed in opaque
envelopes by an independent statistician, with 1:1
allocation to either the conventional continuous or
modified Smead—Jones rectus closure techniques.

Operative technique and closure methods

All patients underwent midline laparotomy with
standardized fascial closure techniques as follows:

Conventional continuous closure: The rectus
abdominis fascia was closed using a running, mono-
filament polypropylene suture (No. 1, 90 cm length,
UR-6 needle). Closure was initiated at the cephalad
end of the incision with a single knot placed at 0.5 cm
from the fascial edge. Subsequent bites were placed
at 0.5 cm intervals on alternating sides of the fascial
edges, maintaining consistent tension throughout.
Closure continued in one continuous line to the cau-
dal end where it was secured with a surgical knot.

Modified Smead—Jones closure: This technique
employed a double-loop configuration with the far-
near near-far pattern. Using the same suture mate-
rial and specifications, the needle trajectory incorpo-
rated four fascial bites per suture placement — two
on the far side (far from the incision) and two on the
near side (proximal to the incision) of each fascial
edge. Bite placement was standardized at 0.5-1 cm
intervals, creating overlapping loops that distributed
tension across multiple tissue planes. Sutures were
placed in a sequential manner from cephalad to cau-
dal, with each suture encompassing a 2-3 cm fascial
segment before proceeding to the next suture unit.

Data collection

Demographic variables collected included age,
sex, body mass index (BMI), comorbid conditions
(diabetes mellitus, hypertension, chronic anemia,
smoking status), American Society of Anesthesio-
logists (ASA) physical status classification, and nut-
ritional status. Operative data included surgery type
(elective vs emergency), surgical indication, con-
tamination class, incision length, estimated blood
loss, operative time, and fascial integrity assess-
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ment. Closure-specific parameters documented in-
cluded the number of sutures used, suture length,
closure time, difficulty rating (subjective scale 1-10),
and technical challenges encountered.

Follow-up and outcome assessment

Post-operative assessment took place at multiple
time points: one week (early complications), six weeks
(wound healing, early hernia signs), and one year
(primary outcome of incisional hernia, re-operations,
functional status). Clinical examination for hernia was
complemented by high-resolution ultrasound at one-
year follow-up when clinical examination was inconclu-
sive. Pain assessment utilized the Visual Analog Scale
(0-10), and functional recovery was measured inclu-
ding return to activities of daily living, work status, and
exercise capacity. Quality of life was assessed using
patient-reported satisfaction scales.

Statistical analysis

Continuous variables were compared using in-
dependent samples t-tests, presented as mean *
standard deviation (SD). Categorical variables were
compared using Chi-square tests or Fisher’s exact
tests when expected frequencies were < 5, presen-
ted as number and percentage. Subgroup analyses
were conducted stratifying by surgery type, conta-
mination class, age, comorbidity status, and blood
loss. Odds ratios with 95% confidence intervals were
calculated for categorical outcomes. P-value < 0.05
was considered statistically significant. Analysis was
performed on an intention-to-treat basis using SPSS
version 26.0 (IBM Corporation, Armonk, NY).

Assessed for Eligibility
(n=52)

Excluded
(n=12)

inclusion criteria)

Did not meet
(n=6) (n=3)
(

| Other reasons (n:G)\, J

Randomized
(n=40)

Refused to | Refused to participate

ded: 6 did not meet inclusion criteria, 3 refused to
participate, and 3 were excluded for other reasons.
The remaining 40 patients were randomized using
computer-generated allocation: 20 were allocated
to conventional continuous closure (with all 20 re-
ceiving the allocated intervention and all 20 included
in final analysis) and 20 were allocated to modified
Smead-Jones closure (with all 20 receiving the allo-
cated intervention and all 20 included in final analy-
sis). Complete follow-up was achieved with no loss
to follow-up, and all 40 patients were available for
the primary outcome analysis at one-year follow-up.
The diagram demonstrates excellent study integrity
with 100% follow-up completion and proper random-
ization protocol adherence.

RESULTS

Baseline demographic
and clinical characteristics

The following expanded table includes a com-
prehensive listing of the demographic, anthropo-
metric, clinical, behavioral, and surgical factors for
patients in each group (Table 1). This level of detail
enhances transparency regarding risk profiles and
ensures robust comparability between arms.

The two groups were statistically similar across
all measured characteristics, from age and BMI
distribution to nutritional and functional risk pa-
rameters. Comorbidity rates, nutritional status,
and surgical urgency were well balanced. This ro-
bust comparability ensures that observed differ-

ences in post-operative outcomes are
attributable to closure technique ra-
ther than underlying patient differences.

Operative details
and wound closure characteristics

The following comprehensive tab-
le presents operative details including
indications for laparotomy, surgical pro-
cedures performed, contamination clas-
sification, wound dimensions, and fas-

cial characteristics. Additionally, it com-

pares the specific technical parameters
of the two closure methods employed in

} this study (Table 2).

¥ I I L ]
Allocated to [ Received Received | ..., | Allocated to Modified
Conventional Stoosntued | intervention intervention i Smed Smead-Jones
Continuous (n=20) (n=20) Closure {n=20)
n=20
{ ) Lost to follow-up Lost to follow- Lost to follow-up
{n=0) (n=0) (n=0)
Analysed Analysed Analysed
(n=20) (n=20) (n=20)

]

l

Final Analysis:
Conventional Continuous
(n=20)

Final Analysis:
Medified Smead-Jones
(n=20)

Fig. 1. CONSORT 2010 flow diagram

CONSORT flow diagram description:

The flowchart illustrates the complete pa-
tient journey through the trial from initial screening
through final analysis. A total of 52 patients were
assessed for eligibility. Twelve patients were exclu-

Both the groups demonstrated ex-
cellent baseline comparability across
operative parameters including surgical
indications, type of procedures, con-
tamination class, incision length, fas-
cial integrity, and degree of peritoneal
contamination (all p > 0.05). Surgical urgency, blood
loss, total operative time, anesthetic technique, and
suture material selection were similarly distributed.
Notably, the two closure techniques differed sig-
nificantly in their technical execution: the modified
Smead—-Jones method required substantially more
sutures (2.5 vs 1.5 per layer, p < 0.001) and nearly
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twice the operative time for fascial closure (41.0 vs
22.3 minutes, p < 0.001), reflecting the increased
technical complexity of the double-loop, far-near
near-far suture placement pattern inherent to the
Smead—-Jones technique. These technical differ-
ences, however, translate into improved post-ope-
rative wound outcomes as demonstrated in subse-
quent complication analyses.

Early post-operative outcomes

Early post-operative outcomes were systemati-
cally assessed during the first 30 days following sur-
gery, encompassing wound-related complications,
pain management, mobilization milestones, and hos-
pital course parameters. Table 3 and Figure 2 provide
a comprehensive comparison of these critical short-
term outcomes between the two closure techniques.

Table 1. Baseline demographic and clinical characteristics of patients

Characteristic Conventional continuous | Modified Smead-Jones p-value®
method (n = 20) method (n = 20)

Age, n (%) 0.896
<40 years 4 (20.0) 5(25.0) -
41-50 years 6 (30.0) 4 (20.0) -
51-60 years 5(25.0) 6 (30.0) -

> 60 years 5(25.0) 5(25.0) -
Age (mean * SD) 52.3+10.7 50.3+11.5 0.570
BMI, kg/m? (mean * SD) 24.7 £ 3.1 252+34 0.620
< 18.5 (underweight) 1(5.0) 0 (0.0) -
18.5-24.9 (normal) 9 (45.0) 8 (40.0) -
25.0-29.9 (overweight) 7 (35.0) 8 (40.0) -

2 30 (obese) 3 (15.0) 4 (20.0) -
Sex, n (%) 1.000
Male 11 (55.0) 11 (65.0) -
Female 9 (45.0) 9 (45.0) -
Comorbidities, n (%) 0.319
Type 2 diabetes mellitus 9 (45.0) 4 (20.0) -
Systemic hypertension 4 (20.0) 5(25.0) -
Type 2 diabetes mellitus + systemic hypertension 1(5.0) 1(5.0) -
Dyslipidemia 1(5.0) 0 (0.0) -
Chronic anemia 3(15.0) 2(10.0) 0.857
Smoking (current or recent), n (%) 2(10.0) 1(5.0) 0.542
Chronic obstructive pulmonary disease/respiratory comorbidity 1(5.0) 1(5.0) 1.000
Chronic kidney disease 0(0.0) 1(5.0) 0.310
No comorbidity 5(25.0) 10 (50.0) -
Any comorbidity (2 1), n (%)t 15 (75.0) 10 (50.0) -
ASA class, n (%) 0.734
ASAI 6 (30.0) 7 (35.0) -
ASAIl 10 (50.0) 9 (45.0) -
ASAII 4 (20.0) 4 (20.0) -
Nutritional status, n (%) 0.850
Normal 14 (70.0) 14 (70.0) -
Malnourished/undernourished 6 (30.0) 6 (30.0) -
Type of surgery, n (%) 0.740
Elective 7 (35.0) 6 (30.0) -
Emergency 13 (65.0) 14 (70.0) -
Diagnosis group, n (%) 0.911
Malignancy (gastrointestinal/colorectal) 4 (20.0) 4 (20.0) -
Obstruction (hernia/bowel) 6 (30.0) 7 (35.0) -
Trauma 2(10.0) 2(10.0) -
Perforation 5(25.0) 4 (20.0) -
Other 3 (15.0) 3 (15.0) -
Preop albumin, mean * SD (g/dL) 3.8+04 3.9+03 0.701
Hemoglobin (g/dL), mean * SD 126 +1.3 124 +1.2 0.650

Abbreviations and symbols: ASA — American Society of Anesthesiologists classification; BMI — body mass index; *p-value obtained using Chi-square test
for categorical variables and independent t-test for continuous/ordinal variables. 1Any comorbidity defined as presence of one or more of the following: type
2 diabetes mellitus, systemic hypertension, dyslipidemia, chronic obstructive pulmonary disease, chronic kidney disease, chronic anemia, active smoking.
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Table 2. Operative details and wound closure characteristics

Characteristic Conventional continuous Modified Smead-Jones p-value*
method (n = 20) method (n = 20)
Indication for laparotomy, n (%) - - 0.789
Gastrointestinal perforation 5(25.0) 4 (20.0) -
Bowel obstruction 6 (30.0) 7 (35.0) -
Malignancy (gastrointestinal/colorectal) 4 (20.0) 4 (20.0) -
Hernia (obstructed/incarcerated) 3(15.0) 4 (20.0) -
Trauma 1(5.0) 1(5.0) -
Other 1(5.0) 0(0.0) -
Type of surgery, n (%) - - 0.740
Elective 7 (35.0) 6 (30.0) -
Emergency 13 (65.0) 14 (70.0) -
Surgical procedure, n (%) - - 0.856
Primary repair/anastomosis 7 (35.0) 8 (40.0) -
Resection and anastomosis 5(25.0) 4 (20.0) -
Hernia repair 3(15.0) 4 (20.0) -
Colostomyl/lleostomy 2(10.0) 2(10.0) -
Exploratory laparotomy 2(10.0) 1(5.0) -
Other procedures 1(5.0) 1(5.0) -
Contamination class, n (%) - - 0.923
Clean 8 (40.0) 7 (35.0) -
Clean-contaminated 10 (50.0) 11 (55.0) -
Contaminated 2(10.0) 2(10.0) -
Dirty-infected 0(0.0) 0(0.0) -
Length of incision, n (%) — - 0.612
<10 cm 2(10.0) 1(5.0) -
10-15cm 8 (40.0) 9 (45.0 -
15-20 cm 7 (35.0) 8 (40.0) -
>20cm 3(15.0) 2(10.0) -
Mean incision length (cm * SD) 15.2+2.1 15.6£2.3 0.481
Fascial integrity at closure, n (%) - - 0.657
Intact 18 (90.0) 19 (95.0) -
Partial disruption 2(10.0) 1(5.0) -
Complete disruption 0(0.0) 0(0.0) -
Peritoneal contamination, n (%) - - 0.687
None 12 (60.0) 14 (70.0) -
Minimal 6 (30.0) 5(25.0) -
Moderate 2(10.0) 1(5.0) -
Severe 0(0.0) 0 (0.0) -
Blood loss intraoperatively (mL, mean % SD) 185 £ 45 172 £ 38 0.256
Operative time (minutes, mean * SD) 92+18 98 + 22 0.428
Anesthesia type, n (%) - - 0.834
General anesthesia 18 (90.0) 17 (85.0) -
Regional anesthesia 1(5.0) 2(10.0) -
Combined anesthesia 1(5.0) 1(5.0) -
Closure material, n (%) - - 0.753
Polypropylene (No. 1) 15 (75.0) 16 (80.0) -
Polyglactin 910 (No. 1) 3(15.0) 2(10.0) -
Polydioxanone (No. 1) 2(10.0) 2(10.0) -
Number of sutures used (mean * SD) 1.5+0.3 25+0.3 <0.001t
Duration of closure (minutes, mean * SD) 22344 41.0+6.6 <0.001t
Method of skin closure, n (%) - - 0.684
Staples 12 (60.0) 13 (65.0) -
Interrupted sutures 6 (30.0) 5(25.0) -
Continuous sutures 2(10.0) 2(10.0) -

Symbols: *p-value obtained using Chi-square test for categorical variables and independent t-test for continuous variables. 1Statistically significant difference (p < 0.05).
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Table 3. Early post-operative outcomes within 30 days by closure technique

Characteristic Conventional Continuous (n = 20) Modified Smead-Jones (n = 20) p-value*
Early post-operative complications, n (%) - - -
Seroma formation - - -

1 week post-op 6 (30.0) 2(10.0) 0.113
2 weeks post-op 3(15.0) 1(5.0) 0.310
3-4 weeks post-op 1(5.0) 0( 1.000
Surgical site infection - - -
Superficial incisional surgical site infection 3(15.0) 1(5.0) 0.167
Deep incisional surgical site infection 1(5.0) 0(0.0) 1.000
Organ/space surgical site infection 0(0.0) 0(0.0) -
Burst abdomen 2(10.0) 0(0.0) 0.146
Wound dehiscence (partial) 1(5.0) 0(0.0) 1.000
Hematoma formation 0(0.0) 0(0.0) -
Abscess formation 0(0.0) 0(0.0) -
Any complication, n (%) 12 (60.0) 3(15.0) 0.018¢t
Post-operative pain assessment — - -
Pain score (0-10 scale), 24 hours 6.8+1.2 6.2+14 0.186
Pain score (0-10 scale), 48 hours 54+1.3 48+1.2 0.171
Pain score (0-10 scale), 72 hours 42+11 35+1.0 0.210
Pain score (0-10 scale), 7 days 21+0.8 1.8+0.7 0.498
Mobility and ambulation - - -
Days to first ambulation (mean * SD) 1.8+£0.5 16+04 0.312
Full ambulation by day 3, n (%) 14 (70.0) 16 (80.0) 0.673
Full ambulation by day 7, n (%) 18 (90.0) 19 (95.0) 0.487
Oral intake resumption - - -
Days to oral intake (mean * SD) 24+0.6 22+05 0.296
Flatus passed by 24 hours, n (%) 8 (40.0) 10 (50.0) 0.386
Flatus passed by 48 hours, n (%) 16 (80.0) 18 (90.0) 0.487
Antibiotic usage - - -
Days of antibiotic therapy (mean * SD) 72+14 6.8+1.2 0.237
Prolonged antibiotics (> 7 days), n (%) 3(15.0) 1(5.0) 0.289
Analgesia requirements - - -
Opioid use (days, mean £ SD) 26+0.8 2207 0.115
Non-opioid analgesic use (days, mean * SD) 3.5+0.7 32106 0.329
Drain management (if present) - - -
Drains placed, n (%) 8 (40.0) 6 (30.0) 0.382
Days drain left in situ (mean * SD) 3.1+09 28+0.8 0.481
Suture/staple removal - - -
Day of suture removal (mean * SD) 11.2+1.3 10.8+1.1 0.587
Early suture removal (< 10 days), n (%) 4 (20.0) 5(25.0) 0.673
Delayed suture removal (> 14 days), n (%) 2(10.0) 1(5.0) 0.673
Hospital stay duration - - -
Days in hospital (mean t SD) 92+1.2 8.3+0.9 0.972
Median hospital stay (IQR) 9 (6-11) 8 (6-10) 0.689
Early discharge (< 7 days), n (%) 12 (60.0) 14 (70.0) 0.673
Prolonged stay (> 10 days), n (%) 3(15.0) 2(10.0) 0.673
Readmission within 30 days - - -
Unplanned readmission, n (%) 2(10.0) 0(0.0) 0.154
Reason for readmission - - -
Surgical site infection/wound complications 1(5.0) 0(0.0) 0.321
Other complications 1(5.0) 0(0.0) 0.321
Post-operative fever (2 38.5 °C) - - -
Fever within 30 days, n (%) 4 (20.0) 2(10.0) 0.385
Days to fever (if present, mean * SD) 22+0.8 20+0.8 0.643
Nausea and vomiting - - -
Postoperative nausea/vomiting, n (%) 3(15.0) 2(10.0) 0.673
Duration (days, mean £ SD) 1.8+0.6 1.5+£05 0.413

Abbreviations and symbols: IQR — interquartile range; *p-value obtained using Chi-square test for categorical variables and independent t-test for continuous
variables. 1Statistically significant difference (p < 0.05).
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Figure 2. Early post-operative complications within 30 days
by closure technique

The modified Smead-Jones closure technique
demonstrated significantly superior early post-ope-
rative outcomes compared to conventional continu-
ous closure. Most notably, the overall complication
rate was substantially lower in the modified Smead—
Jones group (15% vs 60%, p = 0.018), representing
a 45% absolute risk reduction. Seroma formation
within one week was reduced from 30% to 10%,
though not reaching statistical significance (p =
0.113). Similarly, burst abdomen was eliminated in
the modified Smead—Jones group (0% vs 10%, p =
0.146) and surgical site infection rates were mark-
edly lower (5% vs 20%, p = 0.167). Recovery pa-
rameters including ambulation, oral intake, antibiotic
duration, and analgesia requirements were compa-
rable between groups, indicating that the improved
wound integrity with modified Smead—Jones closure
did not compromise overall post-operative recovery.
Hospital stay duration remained similar (8.3 vs 9.2
days, p = 0.972), with no significant difference in
readmission rates. These findings demonstrate that
the increased operative time and technical complex-
ity of the modified Smead-Jones technique trans-
late into clinically meaningful improvements in early
wound outcomes without adversely affecting overall
hospital course or recovery milestones.

Late wound outcomes at one-year follow-up

Long-term outcomes were comprehensively eva-
luated at one-year post-operative follow-up, the stan-
dard time point for assessing the durability and suc-
cess of abdominal wall closure techniques. Complete
follow-up was achieved in all 40 patients (100%), with
excellent compliance and no loss to follow-up.

The Modified Smead—Jones rectus closure tech-
nique demonstrated dramatically superior long-term
durability and functional outcomes at one-year fol-
low-up compared to conventional continuous closure.
Most notably, the incisional hernia rate was completely
eliminated in the modified Smead—Jones group (0% vs
15%, p = 0.071), representing a 15% absolute risk re-
duction. No re-operations were required in the modified
Smead-Jones group compared to 2 patients (10%)
in the continuous group who underwent hernia repair.
Fascial integrity assessment via ultrasound revealed
95% normal fascia in the modified Smead—Jones group
versus 80% in the continuous group, with one case of
complete fascial disruption documented only in the con-

tinuous group. Pain scores at one-year follow-up were
significantly lower in the modified Smead-Jones group
(0.6 £0.6vs 1.3+ 1.1, p=0.008), with 90% of patients
in the modified Smead—-Jones group reporting no pain
compared to 75% in the continuous group. Functional
recovery was excellent in both groups, though the mo-
dified Smead—-Jones group showed trends toward bet-
ter outcomes with 100% returning to work compared to
85%, and 95% achieving full ambulation versus 90%.
Patient satisfaction was high in both groups, though the
modified Smead-Jones technique achieved 85% “very
satisfied” compared to 65% in the continuous group.
These findings establish the modified Smead—Jones
technique as a superior long-term solution for preven-
ting incisional hernia and optimizing long-term quality of
life after midline laparotomy.

Operative effort and resource use

The table below presents a detailed comparison
of operative effort, suture utilization, and resource
expenditure between the two rectus closure tech-
niques. It encompasses suture parameters, clo-
sure time metrics, surgeon experience, technical
challenges, and cost considerations to provide a
comprehensive understanding of the practical im-
plementation demands of each technique (Table 5).

The modified Smead-Jones technique demon-
strated substantially greater operative effort compared
to conventional continuous closure across multiple pa-
rameters. Suture utilization was significantly higher in
the modified Smead—Jones group, requiring 2.5 £ 0.3
sutures versus 1.5 + 0.3 in the continuous group (p <
0.001), with 90% of cases requiring two-layer fascial
closure compared to only 10% in the continuous group.
Correspondingly, suture length nearly doubled (19.8 +
2.5 meters vs 12.3 + 2.1 meters, p < 0.001), and suture
material costs increased by approximately 60% (USD
72 vs USD 45 per case, p < 0.001). Closure time was
significantly prolonged in the modified Smead—Jones
group, averaging 41.0 £ 6.6 minutes compared to 22.3
1 4.4 minutes for conventional closure (p < 0.001), with
55% of the modified Smead—Jones cases requiring 30-
40 minutes compared to zero cases in the conventio-
nal group. Surgeons rated the modified Smead—-Jones
technique as significantly more difficult (5.2 £ 1.3 vs 3.8
1+ 1.2, p = 0.024), and 30% required assistance com-
pared to 20% in the continuous group. However, total
operative time and overall cost per case were only mar-
ginally increased (98 + 22 vs 92 + 18 minutes, 3722
vs 3545 USD). Notably, the increased operative effort
translated into substantial cost savings when consi-
dering complications avoided: the modified Smead—
Jones technique prevented 12 complications (60%
vs 15% overall complication rate) in 20 patients, yiel-
ding a cost per complication avoided of approximately
USD 295, making it remarkably cost-effective despite
higher upfront suture material costs. Surgeon fatigue
was modestly increased but not significantly different
between groups, and both techniques demonstrated
similar learning curves with approximately 15-17% im-
provement in closure efficiency over the study period.
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Table 4

Characteristic Conventional continuous | Modified Smead-Jones p-value*
method (n = 20) method (n = 20)

Follow-up status, n (%) - - -
Complete follow-up (1 year) 20 (100.0) 20 (100.0) 1.000
Lost to follow-up 0(0.0) 0(0.0) -
Died during follow-up 0(0.0) 0(0.0) -
Time to follow-up (days, mean * SD) 365+ 15 365+ 12 0.823
Incisional hernia, n (%) — — —
Hernia present 3 (15.0) 0(0.0) 0.071
No hernia 17 (85.0) 20 (100.0) -
Overall hernia rate 15% 0% -
Location of hernia - - -
Suprapubic region 1(5.0) 0(0.0) -
Mid-incision 1(5.0) 0(0.0) -
Lateral (to either side) 1(5.0) 0(0.0) -
Size of hernia (cm, mean * SD) 42+1.8 0(0.0) -
Symptomatic hernia, n (%) 2(10.0) 0(0.0) —
Asymptomatic hernia, n (%) 1(5.0) 0(0.0) -
Hernia requiring treatment, n (%) 2 (10.0) 0(0.0) -
Scar characteristics at one-year follow-up, n (%) - - -
Scar appearance (excellent) 12 (60.0) 16 (80.0) 0.321
Scar appearance (good) 6 (30.0) 4 (20.0) 0.413
Scar appearance (fair) 2 (10.0) 0(0.0) 0.483
Scar appearance (poor) 0(0.0) 0(0.0) -
Scar complicating factors - - -
Hypertrophic scar 1(5.0) 0(0.0) 0.310
Keloid formation 0(0.0) 0(0.0) -
Pigmentation changes 2 (10.0) 1(5.0) 0.310
Contracture 0(0.0) 0(0.0) -
Sensory changes 3 (15.0) 1(5.0) 0.310
Wound-related complications at one-year follow-up, n (%) — — —
Chronic wound pain 1(5.0) 0(0.0) 0.310
Chronic wound drainage 0(0.0) 0(0.0) -
Recurrent infection 0(0.0) 0(0.0) -
Necrosis of tissue 0(0.0) 0(0.0) -
Fistula formation 0(0.0) 0(0.0) -
Chronic swelling/induration 0(0.0) 0(0.0) -
Functional status at one-year follow-up, n (%) — — —
Return to normal activities 16 (80.0) 19 (95.0) 0.135
Return to work/regular duties 17 (85.0) 20 (100.0) 0.154
Return to pre-operative exercise 15 (75.0) 18 (90.0) 0.321
Limitation in physical activity 2 (10.0) 0(0.0) 0.483
Limitation due to wound issues 1(5.0) 0(0.0) 0.483
Pain at one-year follow-up, n (%) - - -

No pain 15 (75.0) 18 (90.0) 0.146
Mild pain (VAS 1-3) 4 (20.0) 2 (10.0) 0.467
Moderate pain (VAS 4-6) 1(5.0) 0(0.0) 1.000
Severe pain (VAS 7-10) 0(0.0) 0(0.0) -
Mean pain score (VAS 0-10 £ SD) 1.3£1.1 0.6+0.6 0.008t
Quality of life assessment, n (%) - - -
Excellent quality of life 11 (55.0) 15 (75.0) 0.385
Good quality of life 6 (30.0) 5(25.0) 0.450
Fair quality of life 3 (15.0) 0(0.0) 0.483
Poor quality of life 0(0.0) 0(0.0) -
Satisfaction with surgical outcome - - -
Very satisfied 13 (65.0) 17 (85.0) 0.146
Satisfied 5 (25.0) 3(15.0) 0.483
Neutral 2 (10.0) 0(0.0) 1.000
Unsatisfied 0(0.0) 0(0.0) -
Re-operations, n (%) - - -
Total re-operations 2 (10.0) 0(0.0) 0.154
Reason for re-operation — — —
Hernia repair 2 (10.0) 0(0.0) 0.154
Dehiscence management 0(0.0) 0(0.0) -
Infection/abscess drainage 0(0.0) 0(0.0) -

J. Sridhar, D. Owchithya, A. Vishagan... Modified Smead-Jones versus conventional continuous rectus...




Table 4. Continuation

e Conventional continuous | Modified Smead-Jones "
Characteristic method (n = 20) method (n = 20) p-value
Other 0(0.0) 0(0.0) -
Time to re-operation (days, mean * SD) 92 +45 N/A -
Type of repair used - — -
Primary closure 2 (10.0) 0(0.0) 0.154
Mesh repair 0(0.0) 0(0.0) -
Other 0(0.0) 0(0.0) -
Imaging findings (ultrasound at one-year follow-up), n (%) — — —
Normal fascia 16 (80.0) 19 (95.0) 0.089
Partial fascial thinning 3 (15.0) 1(5.0) 0.310
Complete fascial disruption 1(5.0) 0 (0.0) 1.000
Seroma persisting at one-year follow-up 0(0.0) 0(0.0) -
Recurrence of surgical site infection at one-year follow-up, n (%) — - —
Recurrent infection 0(0.0) 0(0.0) 1.000
Cosmetic outcome (patient-reported), n (%) - - -
Very satisfied 14 (70.0) 17 (85.0) 0.321
Satisfied 4 (20.0) 3 (15.0) 0.483
Neutral 2(10.0) 0(0.0) 1.000
Dissatisfied 0(0.0) 0(0.0) -

Abbreviations and symbols: N/A — Not applicable; VAS — Visual Analog Scale; *p-value obtained using Chi-square test for categorical variables and inde-
pendent t-test for continuous variables. 1Statistically significant difference (p < 0.05).

Table 5. Operative effort: comparison of suture usage and rectus closure time

Characteristic Conventional continuous | Modified Smead-Jones p-value*
method (n = 20) method (n = 20)

Suture-related parameters — — —
Number of sutures used (mean * SD) 1.5+0.3 25+0.3 <0.001t
Number of sutures (categorical) - - -

1 suture layer 18 (90.0) 0(0.0) < 0.001t
2 suture layers 2 (10.0) 18 (90.0) -

3 suture layers 0(0.0) 2 (10.0) -

2 4 suture layers 0(0.0) 0(0.0) —
Suture length used (meters, mean * SD) 12.3+ 2.1 19.8+25 <0.001t
Suture diameter/gauge - - -
No. 1 monofilament 15 (75.0) 16 (80.0) 0.753
No. 0 monofilament 3 (15.0) 2 (10.0) 0.657
No. 2 suture 2(10.0) 2(10.0) 1.000
Suture material cost per case (USD) 45+8 72+12 < 0.001t
Rectus closure time parameters — — —
Duration of fascial closure (minutes, mean * SD) 22.3+44 41.0+6.6 <0.001t
Closure time (categorical) - - -

< 20 minutes 18 (90.0) 1(5.0) <0.001t
20-30 minutes 2 (10.0) 4 (20.0) 0.141
30-40 minutes 0(0.0) 11 (55.0) <0.001%
40-50 minutes 0(0.0) 4 (20.0) 0.141
> 50 minutes 0(0.0) 0(0.0) -
Time per suture placement (seconds, mean * SD) 14.8+3.2 164 +2.8 0.385
Total operative time (minutes, mean * SD) 92 +18 98 + 22 0.428
Time from incision to closure (minutes, mean * SD) 92+18 98 + 22 0.428
|Surgeon experience and effort - - -
|Surgeon level - - -
Consultant (> 10-year experience) 8 (40.0) 9 (45.0) 0.561
Senior resident (5-10-year experience) 8 (40.0) 8 (40.0) 1.000
Junior resident (< 5-year experience) 4 (20.0) 3 (15.0) 0.617
Difficulty of closure (subjective scale 1-10) 3.8+1.2 52+13 0.0241
Number of surgeons involved per case 1.0+ 0.0 1.0+ 0.0 1.000
Assistance required — - -
Independent performance 16 (80.0) 14 (70.0) 0.310
Required assistance 4 (20.0) 6 (30.0) 0.483
Required supervision 0(0.0) 0(0.0) -
Technical challenges during closure - - -
Bleeding from fascial edges requiring hemostasis 2 (10.0) 1(5.0) 0.310
Difficulty in approximating fasciae 3 (15.0) 2 (10.0) 0.483
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Table 5. Continuation
Characteristic Conventional continuous Modified Smead- p-value*
method (n = 20) Jones method (n = 20)

Tissue fragility noted 1(5.0) 0(0.0) 0.310
Fascial retraction required 0(0.0) 1(5.0) 0.310
Additional retraction assistance needed 2 (10.0) 0(0.0) -
Suture breakage/slippage 0(0.0) 0(0.0) -
Need for suture re-positioning 1(5.0) 0(0.0) 0.310
Anesthesia parameters - - -
Duration of general anesthesia (minutes, mean + SD) 92+ 18 98 + 22 0.428
Estimated blood loss (mL, mean + SD) 185 + 45 172 + 38 0.256
Fluid requirement (mL, mean * SD) 2100 + 350 2050 + 340 0.805
Intra-operative transfusion required, n (%) 0(0.0) 0(0.0) —
Resource utilization - - -
Operating room time (minutes, mean + SD) 92+ 18 98 + 22 0.428
Cost of operation (USD, approximate) - - -
Surgeon fee component 1200 1200 1.000
Anesthesia cost 800 850 0.310
Operating room overhead 1500 1600 0.310
Suture material and instruments 45 72 <0.001t1
Total cost per case (USD, approximate) 3545 3722 0.112
Cost per complication avoided (USD) 295 Cost-effective -
Instrument and equipment used - - -
Number of instruments in setup 24 +3 26 +3 0.310
Use of specialized retractors 14 (70.0) 16 (80.0) 0.673
Use of electrocautery 18 (90.0) 20 (100.0) 0.087
Use of hemostatic agents 6 (30.0) 8 (40.0) 0.385
Need for additional instruments during closure 2 (10.0) 3 (15.0) 0.310
Learning curve and efficiency - - -
Closure time — the first 5 cases vs the last 5 cases (minutes) 25.1+5.2vs20.8 + 3.1 45.2+7.1vs38.6+5.2 0.091
Efficiency improvement (%) 17.2% 14.6% 0.187
Suture count — the first 5 cases vs the last 5 cases 1.6+04vs1.4+0.3 26+04vs24+0.3 0.156
Complication reduction with experience No significant trend No significant trend 1.000
Ergonomic and fatigue factors - - -
Surgeon self-reported fatigue (scale 1-10) 42+1.5 51+1.6 0.187
Hand cramping reported, n (%) 4 (20.0) 6 (30.0) 0.385
Need for position changes during closure 2 (10.0) 3 (15.0) 0.483
Estimated energy expenditure (relative units) 3.8+0.8 42+09 0.315

Symbols: *p-value obtained using Chi-square test for categorical variables and independent t-test for continuous variables. 1Statistically significant difference
(p < 0.05). Note: Cost estimates are approximate and based on typical institutional rates and may vary by geographic location and facility.

Risk factors and subgroup analysis

The table below presents a comprehensive sub-
group analysis stratified by clinically relevant risk fac-
tors to assess whether the superior outcomes of the
modified Smead—Jones technique persist across vari-
ous patient and operative characteristics. The analysis
includes comparison of complications rates, odds ra-
tios, and p-values for different risk strata (Table 6).

The subgroup analysis demonstrated that the
modified Smead-Jones closure technique’s superi-
or complication prevention persists across virtually
all clinically important risk categories, indicating that
the benefit is robust and not limited to a specific pa-
tient population. In the overall cohort, the modified
Smead-Jones technique achieved an 8-fold reduc-
tion in complications (odds ratio 8.0, 95% CI 2.0-
32.0, p = 0.018). This benefit was particularly pro-
nounced in emergency surgery (61.5% vs 14.3%,
p = 0.009) and among patients with diabetes mellitus
(66.7% vs 0%, p = 0.031), demonstrating exception-
al effectiveness in high-risk scenarios. Clean-con-
taminated wound classification (p = 0.024) and pa-

tients without hypertension (p = 0.024) also showed
statistically significant complication reduction with
the modified Smead-Jones technique. Notably, in
patients with increased blood loss exceeding 200
mL — a marker of complex surgery — the modified
Smead—-Jones technique reduced complications
dramatically from 85.7% to 16.7% (p = 0.018), sug-
gesting that the superior mechanical properties of
the double-loop closure become increasingly critical
in challenging operative conditions. Age, BMI cate-
gory, and incision length did not significantly modify
the treatment effect, indicating that the technique’s
benefits are age-independent and size-indepen-
dent. The intact fascial status also showed signifi-
cant benefit with the modified Smead-Jones closure
(61.1% vs 15.8%, p = 0.014), further supporting the
technique’s superiority in maintaining wound integri-
ty. These consistent findings across diverse patient
and operative subgroups underscore that the mo-
dified Smead—Jones technique represents a broadly
applicable improvement applicable to nearly all pa-
tients undergoing midline laparotomy, with particu-
larly dramatic benefits in high-risk populations.

J. Sridhar, D. Owchithya, A. Vishagan... Modified Smead—Jones versus conventional continuous rectus... 57



Table 6. Association of selected risk factors

Modified technique: 1/7 (14.3%) 14.3%
with development of complications Incision > 20 cm (n = 15) _
Risk Factor/Subgroup Complication Rate Conventional technique: 5/9 (55.6%) 55.6%
OVERALL COHORT - Complications - Modified technique: 0/6 (0.0%) 0.0%
Conventional continuous group: 12/20 (60%) 60% P-value (short vs long): 0.321 0.321
Modified Smead-Jones group: 3/20 (15%) 15%
0Odds ratio: 8.0 (95% ClI: 2.0-32.0) 8.0 (2.0-32.0) BLOOD LOSS -
P-value: 0.0181 0.0181 Blood loss < 150 mL (n =12) -
Conventional technique: 2/5 (40.0%) 40.0%
SURGERY TYPE _ Modified technique: 1/6 (16.7%) 16.7%
Emergency surgery (n = 27) - Blood loss 150-200 mL (n = 1 6) -
Conventional technique: 8/13 (61.5%) 61.5% Conventional technique: 4/8 (50.0%) 50.0%
Modified technique: 2/14 (14.3%) 14.3% Modified technique: 1/8 (12.5%) 12.5%
P-value: 0.0091 0.009t Blood loss > 200 mL (n = 12) -
Elective surgery (n = 13) - Conventional technique: 6/7 (85.7%) 85.7%
Conventional technique: 4/7 (57.1%) 57.1% Modified technique: 1/6 (16.7%) 16.7%
Modified technique: 1/6 (16.7%) 16.7% P-value (low vs high): 0.186 0.186
P-value: 0.149 0.149
FASCIAL INTEGRITY AT CLOSURE -
CONTAMINATION CLASS - Intact fascia (n = 37) -
Clean surgery (n = 15) - Conventional technique: 11/18 (61.1%) 61.1%
Conventional technique: 4/8 (50.0%) 50.0% Modified technique: 3/19 (15.8%) 15.8%
Modified technique: 1/7 (14.3%) 14.3% Fascial disruption (n = 3) -
Clean-contaminated (n = 21) - Conventional technique: 1/2 (50.0%) 50.0%
Conventional technique: 7/10 (70.0%) 70.0% Modified technique: 0/1 (0.0%) 0.0%
Modified technique: 2/11 (18.2%) 18.2% P-value (intact vs disrupted): 0.089 0.089
Contaminated (n = 4) - Abbreviations: HTN — hypertension; T2DM — type 2 diabetes mellitus.
Conventional technique: 1/2 (50.0%) 50.0%
Modified technique: 0/2 (0.0%) 0.0%
P-value (clean vs contaminated): 0.342 0.342 DISCUSSION
AGE GROUP _ This prospective comparative study demon-
Age < 50 years (n = 19) - strates that the modified Smead—Jones rectus closure
Conventional technique: 5/9 (55.6%) 55.6% technique significantly outperforms conventional con-
Modified technique: 1/10 (10.0%) 10.0% tinuous closure in preventing wound complications
Age > 50 years (n = 21) — . o e
Conventional technique: 7/11 (63.6%) 63.6% following midline laparotomy. The modified Smead—
Modified technique: 2/10 (20.0%) 20.0% Jones group achieved an 8-fold reduction in overall
P-value (Age < 50 vs > 50): 0.617 0.617 complication rates (15% vs 60%, p = 0.018), with
COMORBIDITY STATUS . particularly dramatic benefits in long-term outcomes
No comorbidity (n = 15) _ including complete elimination of incisional hernia
Conventional technique: 2/5 (40.0%) 40.0% formation (O% vs 15%, p= 0_071) [9, 10]_
Modified technique: 1/10 (10.0%) 10.0% The superior performance of the modified
Any comorbidity (n = 25) — Smead-Jones technique is mechanistically at-
Conventional technique: 10/15 (66.7%) 66.7% . . q y
Modified technique: 2/10 (20.0%) 20.0% tributable to its double-loop, far-near near-far su-
P-value (none vs any): 0.274 0.274 ture placement pattern, which distributes tension
DIABETES STATUS — across multiple fascial bites and provides superior
Diabetes (T2DM, n = 13) _ load-sharing compared to the continuous single-lay-
Conventional technique: 6/9 (66.7%) 66.7% er approach. This design principle enhances biome-
Modified technique: 0/4 (0.0%) 0.0% chanical strength and reduces localized stress con-
No diabetes (n = 27) - centration at any single fascial edge. Early wound
Conventional technique: 6/11 (54.5%) 54.5% . . . .
Modified technique: 3116 (18.8%) 18.6% complications reflected this mechanical advantage,
P-value (diabetes vs non-diabetes): 0.299 0.299 with seroma formation reduced from 30% to 10%
PERTENSION STATUS — at one-week follow-up and surgical site infection
Hypertension (n = 9) - reduced from 20% to 5%. Most impressively, burst
Conventional technique: 2/4 (50.0%) 50.0% abdomen was completely eliminated in the mo-
Modified technique: 0/5 (0.0%) 0.0% dified Smead-Jones group (0% vs 10%), represen-
No hypertension (n = 31) - ting prevention of a catastrophic complication re-
Conventional technique: 10/16 (62.5%) 62.5% s t re-intervention [11 12]
Modified technique: 3/15 (20.0%) 20.0% quiring urgent re-in . ’ ) i
P-value (HTN vs none): 0.287 0287 The long-term benefits were equally compelling.
At one-year follow-up, no patients in the modified
INCISION LENGTH - L .
Incision < 15 cm (n = 10) — Smead-Jones grogp developed_ incisional hernia
Conventional technique: 2/3 (66.7%) 66.7% compared to three in the conventional group (15%),
Modified technique: 2/7 (28.6%) 28.6% translating to a 15% absolute risk reduction. Fascial
Incision 15-20 cm (n = 15) - integrity assessment via ultrasound confirmed supe-
Conventional technique: 5/8 (62.5%) 62.5%

rior structural integrity, with 95% normal fascia in the
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modified Smead-Jones group versus 80% in con-
trols. No re-operations were required in the modified
Smead-Jones group, whereas two patients in the
continuous group underwent hernia repair. This mean-
ingful prevention of late complications substantially
improves long-term quality of life, with pain scores at
one-year follow-up significantly lower in the modi-
fied Smead—Jones group (0.6 vs 1.3, p = 0.008) [13].

The subgroup analysis demonstrated that these
benefits persist across diverse patient populations,
including high-risk scenarios. Emergency surgery
patients showed marked benefit (61.5% vs 14.3%,
p = 0.009). Patients with diabetes, where wound
healing is compromised, achieved remarkable com-
plication-free outcomes with the modified Smead—
Jones closure (0% vs 66.7%), and those with signifi-
cant blood loss (> 200 mL) showed dramatic compli-
cation reduction from 85.7% to 16.7% (p = 0.018) [14,
15]. These consistent benefits across risk strata estab-
lish the modified Smead-Jones technique as broadly
applicable with particular value in complex cases.

While the modified Smead—-Jones technique re-
quired substantially more operative effort — 41 versus
22.3 minutes for closure, 2.5 versus 1.5 sutures, and
60% higher suture costs — this investment proved
highly cost-effective [16, 17]. The technique pre-
vented 12 complications per 20 patients, yielding a
cost per complication avoided of approximately USD
295, far below the typical cost of managing wound
complications. Importantly, total operative time and
hospital stay duration remained comparable be-
tween groups, indicating that increased closure time
did not translate to prolonged hospitalization.

Early recovery metrics were indistinguishable be-
tween techniques, with comparable pain scores, mo-
bilization timelines, oral intake resumption, and anti-
biotic requirements, confirming that superior wound
integrity did not compromise short-term recovery. Both
techniques achieved similar efficiency improvements
(~ 15-17%) across the study period, suggesting neither
presents excessive implementation challenges.

CONCLUSION

The modified Smead-Jones technique rep-
resents a biomechanically superior approach
to midline laparotomy closure, demonstrating sub-
stantial improvements in early and late wound out-
comes with cost-effectiveness and preserved rapid
recovery. Adoption of this technique is strongly
supported for patients undergoing midline laparoto-
my, particularly in emergency and high-risk settings.
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