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Summary

Objective. The study aimed to identify factors affecting the management and prognosis of iatro-
;@Ci?ﬂf;?a"g:qus:'Fgégi’;’l‘g'a””g‘“at”a genic cervical oesophageal and hypopharyngeal perforations (iCEHPs).

Methods. We retrospectively analysed 24 patients treated for iCEHP between 2004 and 2021 at a
tertiary university medical centre. Data on demographics, clinical features, imaging, management

and outcomes were collected. Factors associated with primary management and patient outcome
This is an open access article distributed in accordance with the were assessed
CC-BY-NC-ND  (Creative Commons Attribution-NonCommercial- ) . . .
NoDerivatives 4.0 International) license. The article can be used ~ Results. The most common management approach was surgical neck exploration (15 patients,
by giving appropriate credit and mentioning the license, but only 62 5%). Surgical management was used in 93% of uncontained perforations compared to 11%
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of contained perforations (p < 0.001). Surgically-treated patients had higher levels of C-reactive

further information: https://creativecommons.org/licenses/by-nc-
na/4.0/deed.en protein (CRP) than conservatively-treated patients (median, 18.3 vs 4.8 mg/dL; p = 0.001). Delayed
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latrogenic perforations of the cervical oesophagus and hypopharynx

diagnosis (> 24 hours) was associated with increased mortality (100 vs 5%; p = 0.011). The mortality rate was significantly higher in patients who had a

history of neck irradiation than in patients who did not (67 vs 5%; p = 0.032).

Conclusions. Early diagnosis of iCEHP improves outcomes. The appropriate management should be carefully selected on the basis of CRP level and imag-

ing findings. Prior neck radiation is a poor prognostic factor.
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Introduction

Cervical oesophageal and hypopharyngeal perforations
(CEHPs) are relatively uncommon and therefore often under-
reported 2. Although CEHPs have a better prognosis than dis-
tal perforations, morbidity and mortality rates can reach up to
16% *. Extension of local and systemic infection accounts for
most of the mortality risk *. Unlike distal oesophageal perfora-
tions, the management of CEHPs remains controversial. The
traditional treatment of choice is immediate cervical explo-
ration with primary closure of the defect and transcutaneous
drainage. However, recent studies support a more conservative
approach in selected patients, mainly depending on perforation
size and signs of systemic infection >°.

Iatrogenic injury is considered to be the most common cause
of CEHP (58%), followed by foreign body ingestion (27%)
and traumatic injuries (15%) . Iatrogenic injury may occur
during diagnostic and therapeutic endoscopy, head and neck
surgery, and cervical spine surgery, but the literature is sparse
and the numbers for specific aetiologies are low 8'°. The pub-
lished incidence rate of iatrogenic CEHP (iCEHP) during di-
agnostic and therapeutic endoscopy is less than 1%, although it
is expected to rise with the growing use of these procedures 8.
There is no explicit algorithm for the management of iCEHPs.
The aim of the present study was to review the factors af-
fecting the management and prognosis of iCEHPs. The per-
tinent literature is reviewed.

Materials and methods

Study design and subjects

A retrospective cohort study was conducted in a tertiary
university medical centre. The healthcare database was
searched for all patients treated for iCEHP between 2004
and 2021, using the following ICD9 codes: 5304, 86222,
86232, 8744, 8745, 9351, Z422, and Z4223. The initial
search was conducted by a single researcher with subse-
quent validation by a senior researcher to ensure that all
identified cases conformed to the diagnostic and inclusion
and exclusion criteria established for the study.

The diagnosis of iCEHP was based on findings of contrast
leak, neck emphysema, and air or fluid collection on comput-

ed tomography (CT) scan or oesophagram. Inclusion criteria
were age more than 18 years, confirmed radiological diagnosis
of CEHP, and iatrogenic injury to the cervical oesophagus or
hypopharynx. Patients with traumatic non-iatrogenic perfora-
tion, perforation of the thoracic or abdominal oesophagus, or
insufficient follow-up data were excluded from the study.

Types of injury

Perforations were categorised as uncontained or contained.
Uncontained perforations were defined as a free extravasa-
tion of contrast agent outside the oesophageal wall or con-
tamination of adjacent structures, including the mediasti-
num or neck (Cover figure). Contained perforations were
defined as limited contrast leakage at the perforation site or
pneumomediastinum without apparent extravasation of the
contrast material '"'2,

Mechanisms of injury

Mechanisms of injury were categorised as intraluminal and
extraluminal. Intraluminal mechanisms of injury included pro-
cedures performed within the oesophagus: rigid and flexible
diagnostic endoscopy with or without biopsy, foreign body
removal using rigid or flexible esophagoscopy, endoscopic
Zenker’s diverticulum surgery, and nasogastric tube insertion.
Extraluminal mechanisms of injury included procedures orig-
inating outside the oesophagus: open Zenker’s diverticulum
surgery, cervical spine surgery, and thyroidectomy. In all ex-
traluminal procedures, a nontraumatic nasogastric tube was
inserted at onset to better identify the oesophagus.

Types of management

The choice of conservative or surgical management of
iCHEP was based on the clinical, laboratory, and perfora-
tion characteristics. Conservative management included nil
per os, administration of intravenous fluids and antibiotics,
and close follow-up. Surgical treatment consisted of neck
exploration of the oesophageal compartment, necrotic tis-
sue debridement, copious irrigation with saline and antibi-
otics, and placement of neck and/or chest drainages. When
the perforation was not identified in the operating room,
management included repeated drainage and irrigation.
When the perforation was identified in the operating room,
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management included repeated drainage, irrigation, and
primary repair with two-layer closure.

If the clinical, laboratory, or imaging findings failed to ad-
equately improve, further surgical treatment was attempted.

Data collection

Data on demographics, clinical features, laboratory findings,
type of management, and outcomes were collected from elec-
tronic medical records. Laboratory parameters included white
blood cell (WBC) count (normal range 4-11 x 10%/uL) and C-
reactive protein (CRP) level (normal level < 0.5 mg/dL). Co-
morbidity was evaluated with the Charlson Comorbidity Index
(CCI) which summarises the most severe conditions in the in-
dividual patient and yields a summary score . The primary
outcome measure of the study was mortality, defined as death
during hospitalisation or within 30 days of discharge. The sec-
ondary outcome measures were complications appearing after
primary management of the perforation and length of hospi-
tal stay. Complications included sepsis, pharyngocutaneous
fistula formation, pneumonia, mechanical ventilation or need
for tracheostomy, pleural effusion, pneumothorax, and medi-
astinitis. Sepsis was defined as suspected infection based on an
increase of > 2 points on the Sequential Organ Failure Assess-
ment (SOFA), used to evaluate respiration, coagulation, liver,
cardiovascular, and central nervous system dysfunction 4.

Statistical analysis

Data were analysed using the Statistical Package for the So-
cial Sciences (SPSS), v.23.0 IBM Corp. Armonk, NY). As-
sociations between categorical variables were analysed using
Fisher’s exact test because the expected cell count was less
than 5. Associations between continuous and categorical var-
iables were analysed using the Mann-Whitney nonparamet-
ric test for non-normally distributed data. Histograms, Q-Q
plots, and on-sample Kolmogorov-Smirnov test were used
to test the normality of the continuous variables. A two-sided
p-value of < 0.05 was considered significant.

Results

Demographic and clinical characteristics

The study group included 24 patients with iCEHP, 15 males
and 9 females (male to female ratio, 1.7:1) with a median
age of 69 years (range 29-89) at diagnosis. The clinical
characteristics of the study population are summarised in
Table 1. Eighteen patients (75%) scored > 2 on the CCIL. A
history of smoking was documented in 8 patients (33%),
diabetes in 8 (33%), and prior neck radiation in 3 (12.5%).
Cervical pain (17 patients, 71%) and dysphagia (8 patients,
33%) were the most common presenting symptoms. Eight-
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een perforations (75%) were caused by intraluminal inter-
ventions and 6 (25%) by extraluminal interventions. The
main causes of perforation (Fig. 1) were foreign body re-
moval (7 patients, 29%), diagnostic endoscopy (6 patients,
25%), and repair of Zenker’s diverticulum (endoscopic or
open approach) (4 patients, 17%).

Twenty-two patients (92%) underwent diagnostic CT of the
neck and chest with oral contrast; 4 patients (17%) under-
went oesophagography. Twenty perforations (83%) were
located in the cervical oesophagus and 4 in the hypophar-
ynx (17%). Nine perforations (37.5%) were contained and
15 (62.5%) were uncontained.

Management

Conservative management was practiced in 9 patients
(37.5%), neck exploration in 9 (37.5%), and exploration with
primary repair in 6 (25%). Signs and symptoms of perforation
were evident within a median of 20 hours from injury (range,
1 hour-2 weeks). The median interval from clinical presenta-
tion to diagnosis of perforation was 11.5 hours (range, 3-72
hours), and from diagnosis to primary surgical management,
12 hours (range, 1-96 hours). Following diagnosis, patients
were kept nil per os for a median duration of 10 days (range,
4-32 days). Intravenous antibiotics were administered for a
median of 7.5 days (range, 7-14 days) in patients treated con-
servatively and a median of 16 days (range, 7-32 days) in
patients treated surgically (p = 0.009).

Associations of patient and injury characteristics with type
of primary management are presented in Table I. Uncon-
tained perforations were significantly associated with surgi-
cal management compared to contained perforations (93%
vs. 11%; p < 0.001). Surgically treated patients presented
with a higher CRP level (median 18.3, range 4.3-33 mg/dL)
than conservatively managed patients (median 4.8, range
1.3-5.9 mg/dL; p = 0.001). There were no significant corre-
lations between patient age, background diseases, or labo-
ratory parameters and type of primary management.
Ultimately, 16 patients (67%) underwent surgical inter-
vention (Fig. 2). Surgery was performed for all perfora-
tions caused by extraluminal interventions (6/6) and 55.5%
of those caused by intraluminal interventions (10/18;
p = 0.066). All perforations related to spinal surgery (2/2)
were managed by exploration with primary closure com-
pared to 18% of perforations for other causes (p = 0.054).
There were no other associations between patient character-
istics and primary closure during surgery.

Primary outcomes
Three patients (12.5%) died from complications of septic
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Table I. Patient characteristics and type of primary management.

Characteristics All patients Conservative Surgical management
management
Male sex, n (%) 15 (62.5) 5 (56) 10 (67) 0.678
Age, median (range), years 69 (29-89) 74 (54-89) 68 (29-79) 0.347
Comorbidity, n (%)
Charlson Comorbidity Index > 2 18 (75) 7(78) 11 (73) >0.99
Smoking history 8(33) 4 (44) 4.(27) 0.412
Diabetes 8(33) 222 6 (40) 0.657
Neck comorbidity, n (%)
Neck radiation 3(12.5) 1(11) 2(13) > 0.99
Cervical malignancy 2(8) 0 2(12) 0.511
Prior Zenker’s diverticulum surgery 2 (8) 1(11) 1(7) > 0.99
Prior cervical spine surgery 2 (8) 0 2 (13) 0.511
Prior thyroidectomy 1(4) 0 1(7) >0.99
Presenting signs and symptoms?
Cervicalgia, n (%) 17 (71) 6 (67) 11 (73) >0.99
Dysphagia, n (%) 8(33) 5 (56) 3(20) 0.99
Neck crepitations, n (%) 5(21) 222 3(20) >0.99
Neck swelling, n (%) 3(12.5) 1(11) 2 (13 >0.99
WBC count (10%pL), median (range) 11.7 (4.1-19.8) 10.8 (6.7-19.8) 12.4 (4.1-16.9) 0.446
CRP (mg/dL), median (range) 11.3(1.3-33) 4.8 (1.3-5.9) 18.3 (4.3-33) 0.001*
Fever >38°C, n (%) 6 (25) 1(11) 5(33) 0.351
Heart rate >100 bpm, n (%) 4(17) 1(11) 3(20) >0.99
Imaging findings at diagnosis, n (%) < 0.001™
Contained perforation 9(37.5) 8 (89) 1(7)
SCE with limited contrast leakage to perforation site 4 (16.5) 3(33) 1(7)
SCE and/or PM without apparent extravasation 5(21) 5 (56) 0
Uncontained perforation 15 (62.5) 1(11) 14 (93)
Extravasation outside the oesophagus 8(33) 1(11) 7 (46.5)
Mediastinitis with SCE and PM 4(17) 0 4 (26.5)
Retropharyngeal fluid collection with gas bubbles 3(12.5) 0 3(20)
inside and SCE
Mechanism of injury, n (%) 0.351
Intraluminal intervention 18 (75) 8 (89) 10 (67)
Extraluminal intervention 6 (25) 1(11) 5(33)
Location of perforation, n (%) 0.259
Cervical oesophagus 20 (83) 9 (100) 11(73)
Hypopharynx 4(17) 0 4 (100)

WBC: white blood cell; CRP: C-reactive protein; SCE: subcutaneous emphysema, PM: pneumomediastinum.

*Statistically significant.

aPresenting signs and symptoms were identified within 24 hours after perforation.

bComparison between contained and uncontained perforations.

“Intraluminal aetiologies included endoscopic Zenker's diverticulum surgery, foreign body removal, diagnostic endoscopy, endoscapic biopsy, and nasogastric tube insertion.
Extraluminal aetiologies included open Zenker's diverticulum surgery, cervical spine surgery, and thyroidectomy.
One patient with oesophageal perforation caused by open Zenker's diverticulum surgery was initially managed conservatively but eventually required neck exploration because of

worsening clinical and laboratory parameters.
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Figure 1. Distribution of causes of iatrogenic injuries to the cervical
oesophagus and hypopharynx.

shock. In the first patient with history of neck radiation,
perforation was caused by nasogastric tube insertion. There
were no clinical symptoms or leukocytosis, and the diagno-
sis was made 5 days after injury by review of the CT scan.
The patient underwent neck exploration at 96 hours after
diagnosis. The second patient was diagnosed 36 hours after
open repair of Zenker diverticulum. Primary conservative
treatment failed and was followed by repeated cervical and
thoracic explorations. The perforation was eventually locat-
ed and repaired. In the third patient, hypopharyngeal per-
foration occurred during endoscopic biopsies for recurrent
hypopharyngeal cancer following prior radiotherapy. There
was no delay in diagnosis or neck exploration. All three pa-
tients who died needed secondary management with thora-
cotomy with drainage due to mediastinitis. Subsequent gen-
eral deterioration did not allow for further intervention.

Survival and prognostic factors are presented in Table II. Mor-
tality was significantly related to previous radiation therapy
(p = 0.032), delayed diagnosis (= 24 hours from presentation
to diagnosis) (p = 0.011), and WBC count at presentation
(median, 4.8 vs 12.3 x 10°/uL; p = 0.001). Rates of previ-
ous radiation therapy were 67% in patients who died (2/3)
compared to 5% in survivors (p = 0.032). Mortality rates
were 100% in patients with a delayed diagnosis compared to
5% in patients diagnosed within 24 hours from presentation
(p = 0.011). Patients who died were diagnosed at a median
of 36 hours (range, 14-72) from presentation compared to
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Figure 2. Final management of iatrogenic perforations of the cervical
oesophagus and hypopharynx by mechanism of injury. A) Perforations
due to intraluminal interventions; (B) Perforations due to extraluminal
interventions. ZD: Zenker’s diverticulum. Note that one patient with oe-
sophageal perforation due to open Zenker’s diverticulum surgery was
initially managed conservatively, but eventually required neck explora-
tion because of worsening clinical and laboratory parameters.

11 hours (range, 3-22) in survivors (p = 0.041). Those with a
delayed diagnosis presented with normal WBC count relative
to patients who presented with leukocytosis and diagnosed
within 24 hours (median, 5.8 vs 12.5 x 10*%/uL; p = 0.029).
Furthermore, the patients who died presented with normal
WBC count (median 4.8, range 4.1-6.7 x 10°/uL) and dem-
onstrated leukocytosis only after initiation of treatment (me-
dian 13.1, range 5.1-13.6 x 10*/uL). Conversely, surviving
patients presented with leukocytosis (median 12.3, range 7.5-
19.8 x 10°/uL) that normalised after treatment initiation (me-
dian 7.3, range 4.8-13.4 x 10*/uL). There was no association
of the other patient characteristics with survival.

Secondary outcomes
Treatment outcomes are presented in Table III. The medi-
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Table Il. Survival and prognostic factors.

Characteristics Survived
Male sex, n (%) 14 (67) 1(33) 0.533
Age (years), median (range) 69 (29-89) 68 (59-77) >.99
Comorbidity, n (%)
Charlson Comorbidity Index >2 15 (71) 3(100) 0.546
Smoking history 7(33) 1(33) >0.99
Diabetes 6 (29) 2 (67) 0.249
Neck comorbidity, n (%)
Neck radiation 15 2(67) 0.032*
Cervical malignancy 1) 1(33) 0.239
Prior Zenker’s diverticulum surgery 1) 1(33) 0.239
Prior cervical spine surgery 2(9.5) 0 >0.99
Prior thyroidectomy 1(5) 0 >0.99
Presenting signs and symptoms?
Cervicalgia, no. (%) 16 (76) 1(33) 0.55
Dysphagia, no. (%) 8 (38) 0 0.526
Neck crepitations, no. (%) 419 1(33) 0.521
Neck swelling, no. (%) 3(14) 0 >0.99
WBC count (10%/uL), median (range) 12.3(7.5-19.8) 4.8 (4.1-6.7) 0.001*
CRP (mg/dL), median (range) 6.1 (1.3-33) 11 (4.8-31) 0.505
Fever > 38°C, n (%) 4(19) 2 (67) 0.143
Heart rate > 100 bpm, n (%) 3(14) 1(33) 0.437
Imaging findings®, n (%) >0.99
Contained perforation 8 (38) 1(33)
Uncontained perforation 13 (62) 2 (67)
Mechanism of injury® 0.579
Intraluminal intervention 15 (71) 2 (67)
Extraluminal intervention 6 (29) 1(33)
Location of perforation, n (%) 0.437
Cervical oesophagus 18 (86) 2 (67)
Hypopharynx 3(14) 1(33)
Time from injury to diagnosis, n (%) 0.011*
< 24 hours 21 (100) 1(33)
> 24 hours 0 2 (67)
Hospital stay (days), median (range) 11 (4-46) 32 (10-47) 0.202
Complications, n (%) 8 (38) 3(100) 0.082

WBC: white blood cell; CRP: C-reactive protein.

*Statistically significant.

Presenting signs and symptoms were identified within 24 hours after perforation.

bA contained perforation was defined as limited contrast leakage at the perforation site or pneumomediastinum without apparent extravasation of the contrast material. An un-
contained perforation was defined as a free extravasation of contrast agent outside the oesophageal wall or contamination of adjacent structures, including mediastinum or neck.
“Intraluminal aetiologies included endoscopic Zenker's diverticulum surgery, foreign body removal, diagnostic endoscopy, endoscopic biopsy and nasogastric tube insertion. Extralu-
minal aetiologies included open Zenker's diverticulum surgery, cervical spine surgery and thyroidectomy.
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an duration of hospitalisation was 11.5 days (range, 4-47).
Hospitalisation time was significantly longer in patients
with uncontained than contained perforations (median, 19
days vs 7 days; p < 0.001) and in patients treated surgically
than conservatively (median, 20 days vs 7 days; p < 0.001).
It was also longer in patients with perforations related to
spinal surgery than in patients with perforations of other
aetiologies (median 44.5 days vs 11 days; p = 0.029).
Complications were reported in 11 patients (46%). The over-
all complication rate was not associated with type of primary
management (surgical or conservative; 53 vs 33%; p = 0.423),
other signs and symptoms, or hospitalisation time.

Discussion

We present one of the largest series of iCEHP in the litera-
ture. This study sought to investigate the prognostic factors
and appropriate management of iCEHP, which have been
scarcely reported to date '?. The findings have important
clinical implications given the life-threatening nature of
these injuries.

Most of patients in our cohort (63%) were treated surgically
with or without primary repair of the defect. The results
suggest that imaging findings and CRP levels may play a
crucial role in iCEHP management decisions.

A few studies have proposed criteria for consideration when
deciding on the therapeutic approach to cervical oesopha-
geal perforations. Zenga et al. *, in a study of 28 patients
with iatrogenic and non-iatrogenic CEHPs, half of whom
were managed surgically, suggested three conditions for
neck exploration with drainage: delayed diagnosis (> 24
hours), ingestion of food before diagnosis, and signs of
sepsis. Others focused on injuries following cervical spine
surgery and proposed that conservative treatment may be
used in cases of small (< 2 cm), early-diagnosed perfora-
tions in the absence of signs or symptoms of infection 67,
Studies of thoracic and abdominal oesophageal perforations
showed that imaging findings are associated with the size and
severity of the perforation and suggested that management be
determined accordingly '>!8, In a recent review, Lampridis et
al. ' proposed reserving conservative treatment for contained
perforations limited to the oesophageal wall. However, this

Table 1. Primary management and outcomes.

Characteristics All patients Conservative Surgical
management management
Mortality, n (%) 3(12.5) 1(11) 213 >0.99
Time from injury to diagnosis, n (%) >0.99
< 24 hours 22 (92 8(89) 14 (93)
> 24 hours 2(8) 1(11) 1(7)
Feeding following perforation, n (%) >0.99
No feeding 7(29) 5 (56) 2(13)
Nasogastric tube 11 (46) 2(22) 9 (60)
Parenteral nutrition 3(12.5) 1(11) 2(13)
Gastrostomy tube 3(12.5) 1(11) 2(13)
Hospital stay (days), median (range) 11.5 (4-47) 7(4-11) 20 (9-47) < 0.001*
Complications?, n (%) 11 (46) 3(33) 8 (53) 0.423
Pneumonia 5(21) 0 5(33)
Pharyngocutaneous fistula 4(17) 1(11) 3(20)
Sepsis 4(17) 1(11) 3
Mediastinitis 3(12.5) 1(11) 2(13)
Mechanical ventilation 3(12.5) 1(11) 2(13)
Tracheostomy 3(12.5) 1(11) 2(13)
Pneumothorax 28 0 2(13)
Pleural effusion 2(8) 1(11) 1(7)
*Statistically significant.

2Complications that appeared after primary management.
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classification is not supported in CEHPs. The present study
highlights the important role of imaging in assessing injury
severity in all iCEHPs and specifically to determine whether
perforations are contained or uncontained. While uncon-
tained perforations should be treated with neck exploration
with or without primary closure, conservative management
may suffice for contained perforations in patients with no
evidence of systemic inflammation.

CRP is an acute-phase reactant that increases within 2 hours and
peaks at 48 hours in response to trauma and inflammatory con-
ditions . Lausevic et al. >! evaluated 75 patients with trauma and
found that those who had multiple organ failure had higher CRP
levels on the first day than those who did not. They concluded
that CRP may serve as a good early marker in this setting. These
results were supported by another study of 313 intensive care
unit patients that suggested that CRP levels may be helpful to
identify those who require more aggressive management 2. Ac-
cordingly, we found that CRP level at presentation was related to
the therapeutic approach selected: patients with high CRP levels
were treated surgically whereas those with low CRP levels were
managed conservatively. Thus, high CRP levels at presentation
may indicate the need for surgical treatment. In our cohort, all
perforations caused by extraluminal interventions were man-
aged surgically, in contrast to 55.5% of perforations caused by
intraluminal interventions. However, the correlation between the
aetiology of the perforation and its management was only mar-
ginally significant. Fetterman et al. ? reviewed the data on 48
patients with traumatic hypopharyngeal injury and concluded
that the mechanism of injury is as important to the management
decision as the size and location of the perforation. Other in-
vestigations of injuries caused by cervical spine surgery found
that forceful retraction, pressure applied on the oesophageal
wall, and the use of sharp metal devices increased the risk of se-
vere perforation during extraluminal interventions '’. Additional
studies are required to determine the manner in which the aetiol-
ogy of the perforation affects its severity and, consequently, the
choice of management.

Three of the 24 patients (12.5%) died of complications
of iCEHP. There was no association of treatment modal-
ity with complication and survival rates. However, surgi-
cal treatment and uncontained perforation correlated with a
significantly longer duration of hospitalisation. This finding
was probably a consequence of the severity of the disease
at presentation rather than the choice of treatment modality
for the perforation. However, Zenga et al. '* found no sig-
nificant difference in median hospitalisation time between
conservatively-managed and surgically-treated patients (13
days vs 12.5 days), with a higher complication rate in pa-
tients treated by exploration with primary repair.

latrogenic perforations of the cervical oesophagus and hypopharynx

Previous studies suggested several risk factors for iCEHP,
including head and neck malignancy, kyphosis, anatomical
abnormalities, and anterior cervical pathologies "'2. The
present study found that prior neck radiation was a signifi-
cant risk factor for mortality in patients with iCEHP.

In addition, delayed diagnosis contributed to poor outcome.
Two of the three patients who died were diagnosed > 24
hours after injury. The data in the literature on the relation-
ship between delayed diagnosis of oesophageal perforation
and prognosis are inconclusive. While most studies that ex-
amined iatrogenic or non-iatrogenic CEHPs suggested that
prognosis is related to the time between injury and diagno-
sis #1617 others found that the time from injury to diagnosis
may not be as important as commonly believed *.

We noted that WBC count at presentation was not a reliable
indicator of either the presence or the severity of iCEHPs, and
that normal WBC count at presentation may lead to a delay in
diagnosis, resulting in poor outcome. Previous studies of all-
body traumatic injury reached similar conclusions . Chang et
al. % investigated 882 trauma patients and reported no differ-
ence in WBC count at admission between those who were sur-
gically or conservatively treated. They concluded that it may
be the variation in WBC count during hospitalisation rather
than the WBC count at admission that is clinically important.
Similarly, the results of our study indicate that physicians
should maintain a high index of suspicion and not rely solely
on the WBC count at presentation to confirm or refute serious
injury, especially in patients with a history of neck radiation.
One of the primary limitations of our study is the small
sample size, which is attributable mainly to the rarity of
iCEHP. Although we described one of the largest series
of patients with iCEHP to date, which was sufficient for
statistical analysis, logistic regression analysis was not ap-
plicable. Therefore, the results rely solely on association
analysis, underscoring the necessity for further research to
corroborate the observed trends and patterns.

The study is also limited by its retrospective design. Relying
on existing data, which can be incomplete or vary in quality,
is a challenge that is commonly encountered in retrospective
studies. Nevertheless, we believe our careful review of the
medical records and the large amount of data available are
adequate to provide valuable information for clinicians who
manage iCEHPs. Larger prospective studies are needed to
determine the conditions under which clinicians should con-
sider converting from conservative to surgical management.

Conclusions

iCEHPs are rare and pose a diagnostic and therapeutic chal-
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lenge. Early diagnosis is essential for the success of treatment.
WBC count at presentation is not a reliable indicator of the
presence or severity of injury. Prior neck radiation is a signifi-
cant risk factor for poor prognosis. Our study suggests that high
CRP levels at presentation and uncontained perforation on im-
aging indicate the need for primary surgical management.
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