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ABSTRACT

Introduction: Duodenal ulcer perforation, a complication of peptic ulcer disease, has been treated
surgically for over a century. Out of the various repair methods, Cellan Jones repair and Modified
Graham Patch repair remain the most preferred approaches for small sized perforations <1.5cm.
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This study compares the postoperative outcomes, including wound infection rates, leak rates and
morbidity, between the two techniques in a cohort of patients.

Methods: This prospective, randomized controlled study was conducted on 52 patients presenting
with duodenal perforation at Government Medical College and Hospital, Chandigarh, from
December 2022 to April 2024. To achieve an unbiased comparison group and a balanced
randomization, permuted block randomization with fixed block size was used. Follow-up was
conducted for a minimum of 30 days post-surgery to assess wound infection, leak rates, and other
complications.

Results: Both techniques had similar wound infection rates, with Cellan Jones at 38.5% and MGPR
slightly higher at 57.7% with a p value of 0.16. MGPR required longer operative times compared to
Cellan Jones at a mean of 81.35 min vs 66.35 min respectively with a p value of < 0.01. MGPR also
showed higher rates of certain postoperative complications, though overall morbidity and mortality
rates were comparable between the two techniques which was overall statistically insignificant.
Also, MGPR had a 0% leak rate, indicating superior sealing compared to the 7.7% leak rate in
Cellan Jones Repair, however it was statistically insignificant (p value 0.49).

Conclusion: While both Cellan Jones Repair and MGPR are effective techniques for managing
duodenal ulcer perforations, MGPR offers a marginally better outcome in preventing leaks but at the

cost of a longer surgery and a higher rate of specific complications.
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1. INTRODUCTION

Peptic ulcer disease (PUD) is a common
gastrointestinal ~ condition,  with  duodenal
perforations occurring in 2-14% of cases (Lau et
al.,, 2011). Available literature suggests cases
which have been reported for more than 2000
years with earliest dating back to 167 BC (Lau &
Leow, 1997). Surgery is the mainstay of
treatment to reverse the pathological process by
removing contamination, source control and
preventing recontamination (Lagoo et al., 2002).

Non operative management had a success rate
of more than 50% in patients without generalized
peritonitis and in a stable condition. However,
such presentations are very few and majority of
patients land up in sepsis and deteriorate rapidly
unless surgically treated (Mouly et al., 2013).

One of the first surgical procedures described for
this was primary repair of the perforation by
Mikulicz-Radecki in 1894. This was unsuccessful
and the patient died (Dean, 1894). Cellan Jones
described the most popular one in 1929, in which
three sutures are first placed around the
perforation, following which a piece of omentum
is tied in place using these sutures to cover the
duodenal perforation. This piece of omental graft
provides the stimulus for fibrin formation through
the combined sequence of inflammation,
granulation, vascularization, fibrosis and finally
healing the obliterated perforation site (Cellan-
Jones, 1929). It is widely considered as the gold

standard in dealing with duodenal ulcer
perforations in the emergency setup (Arora et al.,
2017).

In 1931, Roscoe Graham suggested a new
technique which involved placing and tying three
sutures directly over a piece of free omentum
without attempting primary closure of the
perforation. It was aimed at reducing the
incidence of duodenal stenosis (Graham, 1936).
Further modification came about in the form of
Modified Graham patch repair (MGPR) also
known as omentoplasty, which primarily aimed to
close the perforation by taking two layers of
knots and sandwiching the omentum between
these knots to prevent re-leaking which was a
major concern with Graham’s omental patch
(Rajput et al, 2000). Karanjia technique
(Modified Cellan Jones) is also used in which
omental pedicle is secured to the tip of a
nasogastric tube passed through the perforated
duodenal ulcer (Karanjia et al., 1993). Newer
modalities including laparoscopic and
endoscopic repair have also evolved having its
own set of advantages and disadvantages
(Malkov et al., 2004).

All the above-mentioned techniques have been
used in patients with duodenal perforation often
having unstable hemodynamics and gross
peritoneal contamination at the time of admission.
In many institutes, the most widely used and
popular techniques are Cellan Jones repair and
MGPR for small sized duodenal perforations.
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However, there is paucity of data which directly
compares Cellan Jones repair and MGPR in
terms of leak rate, morbidity, success rate and
post operative complications. This study was
aimed to assess the efficacy and benefits of
MGPR over Cellan Jones repair and whether one
technique has any direct advantage over the
other. Attempt was made to ascertain if closure
of the perforation by either technique affects the
overall outcome. Complication rates of the two
alternative surgical techniques were compared.

Aim: The aim of this study was to compare the
efficacy of Cellan Jones repair and MGPR in the

management of duodenal ulcer perforations
primarily in terms of

- Postoperative leak rate
Secondary aim was to evaluate these

procedures in terms of

- Postoperative wound infection rates

- Postoperative morbidity in terms of other
complications such as abdominal
collection, paralytic ileus, pleural effusion
etc.

- Operating time and postoperative ICU
stay

- Postoperative mortality

2. MATERIALS AND METHODS

The study was a prospective, randomized
controlled trial conducted on 52 patients with
duodenal ulcer perforations (<1.5 cm) at the
Government Medical College and Hospital,
Chandigarh, from December 2022 to April 2024.
Patients were randomly assigned to undergo
either Cellan Jones repair or Modified Graham
patch repair, with 26 patients in each group.

2.1 Inclusion Criteria

Patients 18 — 90 years of age fit for surgery who
are diagnosed with duodenal perforation of size
less than 1.5 cm intraoperatively.

2.2 Exclusion Criteria

e Patients who refused to give consent for
participation in the study

e Patients not willing for surgery

Patients diagnosed with

perforation > 1.5 cm

Patient unfit for general anaesthesia

latrogenic perforations

Traumatic perforations

Suspected malignant ulcer perforation

Gastric ulcer

duodenal

e Unavailability/ lack of omentum due to
Necrosis or previous surgery

Allocation was achieved using permuted block
randomization and opaque, sealed envelopes for
concealment. Both procedures were performed
under general anesthesia via a midline incision,
with the type of repair decided intraoperatively
based on the random assignment.

The study ensured double-blinding by concealing
the repair type from both participants and
outcome assessors. Postoperative follow-up was
conducted for at least 30 days to monitor wound
infection, leak rates, morbidity, and mortality.

2.3 Statistical Analysis

Data was analysed using SPSS 26.0 software,
with significance set at p value < 0.05 (95%
confidence interval). Variables like wound
infection, leak rate, and complications were
compared between the two groups using
appropriate tests, including the Chi-square test
for categorical variables and the Mann-Whitney
U test for skewed data.

3. RESULTS

The study documented the age and gender
distribution, with the mean age of participants
around 44.5 years and the majority being male
(98%). The age distribution was similar across
both groups, as was gender, with no significant
statistical difference. Each patient was evaluated
for existing comorbidities, with approximately
46.2% having pre-existing conditions such as
hypertension or diabetes, but again, no
significant difference in comorbidities was
observed between the two groups.

The MGPR group showed a higher, though not
statistically significant, incidence of certain
complications, like pleural effusion and urinary
tract infection. Notably, two cases of bile leak
occurred in the Cellan Jones repair group but
none in the MGPR group. This slight variance
was thought to be due to differences in repair
techniques, with MGPR potentially offering a
more secure closure due to its approximation of
perforation margins. However, these differences
were not statistically significant, likely due to the
study's small sample size.

The study reported higher wound infection rates
in the MGPR group (57.7%) compared to the
Cellan Jones repair group (38.5%). Although
MGPR showed a greater incidence of infection,
this difference was not statistically significant.
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Both groups experienced wound infections as a
common complication. The observed rates
suggest that both techniques have associated
risks of postoperative infection. There was
also a significant difference in operative time
between the two groups. The Cellan Jones
repair had an average operative time of 66.35
minutes, while MGPR took an average of 88.35
minutes.

This study also evaluated hospital stay and the
need for ICU care post-surgery. The MGPR
group had a significantly longer median hospital

stay of 9 days compared to 6.5 days for the
Cellan Jones repair group. This extended stay
may be linked to the higher rates of
contamination and complications observed in the
MGPR patients. ICU stay was required in a few
cases in both groups, but this difference was not
statistically significant. Overall, the hospital stay
duration and ICU care were influenced by the
extent of contamination and the individual health
conditions of the patients. In terms of mortality,
both groups had one mortality each which was
attributed to septic shock. This resulted in an
overall mortality rate of 3.84%.

Table 1. Age distribution among the study participants in the two intervention groups

Procedure done Total
Cellan Jones repair MGPR
<30 Years 3 (39.4%) 6 (23.1%) 9 (17.3%)
31-40 Years 9 (29.6%) 5 (19.2%) 14 (26.9%)
41-50 Years 4 (15.4%) 6 (23.1%) 10 (19.2%)
51-60 Years 5 (19.2%) 5 (19.2%) 10 (19.2%)
>60 Years 5 (19.2%) 4 (15.4%) 9 (17.3%)
Total 26 (50.0%) 26 (21.1%) 52 (100%)
p-value: 0.66*

*Fisher’s exact test

Table 2. Gender distribution among the study participants in the two intervention groups

Procedure done Total
Cellan Jones repair MGPR
Male 25 (96.2%) 26 (100%) 51 (98.1%)
Female 1 (3.8%) 0 (0.0%) 1(1.9%)
p-value: 1.00

*Fisher’s exact test

Table 3. Distribution of type of comorbidities among the study participants in the two
intervention groups

Procedure done Total

Comorbidity Cellan Jones repair MGPR

Type 2 DM 1 (7.7%) 3 (27.3%) 4 (16.7%)
Type 2 DM & HTN 0 (0.0%) 1 (9.1%) 1 (4.2%)
Type 2 DM & stroke 1 (7.7%) 0 (0.0%) 1 (4.2%)
HTN 1 (7.7%) 2 (18.2%) 3 (12.5%)
HTN & stroke 0 (0.0%) 1(9.1%) 1 (4.2%)
HTN & arthritis 1 (7.7%) 0 (0.0%) 1 (4.2%)
Asthma/ COPD 2 (15.4%) 1(9.1%) 3 (12.5%)
Hypothyroidism 1 (7.7%) 1(9.1%) 2 (8.3%)
Stroke 1(7.7%) 1(9.1%) 2 (8.3%)
Arthritis/ Joint pain 4 (30.8%) 1(9.1%) 5 (20.8%)
Oral cancer 1 (7.7%) 0 (0.0%) 1 (4.2%)
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Table 4. Distribution of the study participants according to type of complication in the two
intervention groups

Type of Complication present Cellan Jones repair MGPR Total
Abdominal collection 5 (19.2%) 5 (19.2%) 10 (19.2%)
Pleural effusion or Pneumonia 7 (26.9%) 10 (38.5%) 17 (32.7%)
Surgical site infection 10 (38.5%) 15 (57.7%) 25 (48.1%)
Septic shock 5 (19.2%) 4 (15.4%) 9 (17.3%)
Deep Venous Thrombosis 0 (0%) 2 (7.7%) 2 (3.8%)
lleus 5 (19.2%) 7 (26.9%) 12 (23.1%)
Urinary tract infection 3 (11.5%) 6 (23.1%) 9 (17.3%)
Biliary leak 2 (7.7%) 0 (0%) 2 (3.8%)

Table 5. Duration of surgery in the two intervention groups (in minutes)

Cellan Jones repair MGPR

Mean + SD Median (IQR) Mean + SD Median (IQR) p-value

66.35 + 17.75 62.50 (50.00-81.25) 81.35+21.98 80.00 (63.75-95.00) <0.017
"t test

Table 6. Association between post operative ICU stay and type of repair done

Procedure done

ICU stay Cellan Jones repair  MGPR p-value
Present 2 (7.7%) 4 (15.4%) 0.67*
Absent 24 (92.3%) 22 (84.6%)
*Fisher’s exact test
16 15
] 14 ]
8
s ¥ 10 10
E 10
3 7 7
5 ° 6
S & 55 5 5
8 4 3
: IH IH : 2
z 2
0 I 0
. [] []
o @ o & “O o o g
&° & &° & & & &° &
o < X4 0‘9 (X4 Q
o & & & L N N
N N & R & & N
.\(@ & \& ) R 'é’b
& N &P o Q
& & o‘%c $° &
v & S R S
> K
N
Q¥
@ Cellan Jones repair 0O MGPR

Fig. 1. Distribution of the study participants according to type of complication

4. DISCUSSION

Over the last few decades, the number of
operations being performed for duodenal ulcer
perforation have reduced significantly following

the use of proton pump inhibitors (Bertleff &
Lange, 2010). However, there is a little decline in
the incidence of peptic ulcer disease overall and
it still accounts for approximately 33 % of
gastroduodenal surgeries performed (Serin et al.,
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2015). Patients having pre-existing comorbidities,
delayed presentation with septicemia, shock and
a larger size of perforation have a higher
mortality (Lagoo et al., 2002).

Although both Cellan Jones repair and MGPR
are done widely for small sized duodenal
perforations all over the world, there is no
previous study which exclusively compares these
two techniques in available literature.

In both repair techniques, initial steps are the
same. After making an upper midline incision,
abdomen is opened. Once peritoneal cavity is
entered, thorough lavage is given and site of
perforation is identified. A biopsy is taken from
the margin of the perforation if needed and
margins are freshened as per requirement. Also,
mobilization of omentum is done.

In Cellan Jones repair, a strand of pedicled
omental patch is drawn over the perforation,
which is secured by placing three to four sutures
on either side of the perforation and tying them
over the omentum. The omental tissue provides
a physical seal and promotes healing by
stimulating fibrin formation and tissue repair
(Cellan Jones, 1929). The simplicity and quick
execution of the Cellan Jones repair makes it
popular, especially for patients with unstable
conditions, as it minimizes operative time and
reduces the risk of postoperative complications
(Jani et al., 2006, Arora et al., 2017).

On the other hand, MGPR is particularly known
for providing a secure closure. In this procedure,
sutures are first placed at the perforation site to
approximate its edges first. Then a pedicled
omental patch is placed and these sutures are
tied again over the omental patch. Omentum
sandwiched between two layers of these sutures
helps to strengthen the seal. This additional layer
helps prevent re-leakage by creating a more
stable closure than traditional methods (Rajput et
al., 2000) The MGPR technique takes more
operative time than Cellan Jones repair due to
these extra steps, but it is considered effective
for patients needing a robust repair, as it lowers
the risk of postoperative leak complications (
Mukhopadhyay et al., 2011, Satapathy et el.,
2013). Similar results were obtained for large
scale systematic review and meta-analysis which
show comparable postoperative complication
rates and higher operative time for Grahams
omentopexy compared to simple closure
(Demetriou & Chapman, 2022). Studies
comparing minimally invasive approaches to

open surgeries also show similar postoperative
complication rates and a longer operative time
for minimally invasive methods (Mohamedahmed
et al., 2023).

This study aimed to address that gap by
assessing both methods to determine if either
technique provides superior outcomes in terms of
success rate, postoperative complications,
morbidity, and mortality. Patient demographics
aligned with previous studies, with an average
age of 44.5 years and a predominantly male
sample, as lifestyle factors contribute to higher
rates among males. Consistent with earlier
research, the study found that age and gender
distributions did not significantly differ between
the two groups ( Jani et al., 2006, Mukhopadhyay
et al.,, 2011, Satapathy et al., 2013, Vidyarthi et
al., 2020, Demetriou & Chapman, 2022,
Mohamedahmed et al., 2023). Additionally,
preoperative factor such as delayed presentation
and comorbidities were acknowledged as
influential in surgical outcomes for patients with
duodenal perforations.

In  comparing postoperative complications,
MGPR was associated with higher incidences of
pleural effusion and urinary tract infection,
contributing to extended recovery times. Cellan
Jones repair had fewer complications in this
study, including no pleural effusion cases. This
outcome suggests a slight advantage for Cellan
Jones repair in terms of fewer postoperative
issues, though the MGPR technique provides a
more robust seal at the perforation site,
potentially reducing leak risks. However, similar
large-scale studies showed statistically
insignificant postoperative complication rates
regardless of the method used.

Overall limitations of this study include a small
sample size which limits definitive conclusions
and a need for further research with larger,
multicentric studies to validate findings. Also, all
since all patients were not operated by the same
surgeon, this can affect parameters such as
operating time, postoperative wound infections
and bile leak. Minimally invasive methods were
not studied for these surgeries which could have
different results altogether. However, this study
was the first in available literature which directly
compared Cellan Jones repair to MGPR.

5. CONCLUSION

The study concluded that both techniques are
effective surgical techniques for managing small
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duodenal perforations (less than 1.5 cm). The
results showed no significant difference in overall
complication rates, though Cellan Jones Repair
had a slightly higher rate of postoperative bile
leaks, which may relate to its lack of perforation
margin approximation. MGPR, while requiring
longer operative time, provided a more secure
repair without postoperative leaks in this sample.
Due to the study's limited sample size, further
research with larger, multicenter trials is
recommended to validate these findings and
better understand any potential advantages
between the two techniques.
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