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Abstract
· AIM: To evaluate the surgical scars of external
dacryocystorhinostomy (DCR) cosmetically.

·METHODS: Totally 50 consecutive cases of primary
acquired nasolacrimal duct obstruction (PANDO) were
included in the study. Surgical scars were assessed by
the patients and two independent observers at 2, 6 and
12wk postoperatively on the basis of visibility of the
scars and still photographs respectively and were graded
from 0-3. Kappa test was utilised to check the agreement
of scar grading between the two observers. Wilcoxan
signed ranks test was used to analyse the improvement
of scar grading.

·RESULTS: Thirty -four (68% ) patients graded their
incision site as very visible (grade 3) at 2wk. At 6 and
12wk, incision site was observed as grade 3 by 7 (14%)
and 1 (2%) patients respectively. Photographic evaluation
of patients by 2 observers showed an average score of
2.75, 1.94 and 0.94 at 2, 6 and 12wk respectively. Change
in scar grading from grade 3 to grade 0 in consecutive
follow -up (2, 6 and 12wk) was found to be highly
significant both for the patient as well for the observers
( <0.0001).

·CONCLUSION: The external DCR is a highly effective
and safe procedure and in view of low percentage of
cases who complained of marked scarring in the present
study, thus scarring should not be the main ground for
deciding the approach to DCR surgery, even in young
cosmetically conscious patients.
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dacryocystorhinostomy; primary acquired nasolacrimal duct
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INTRODUCTION

P rimary acquired nasolacrimal duct obstruction (PANDO)
is a common cause of epiphora in adults, and it is 4-5

times more common in females[1].
The surgical management of epiphora due to PANDO has
revolved around creating a dacryocystorhinostomy (DCR)
with either an external skin incisional approach (EXT) [2] or
endoscopically through the nasal mucosa [3-4]. DCR is a
surgical procedure to remove the obstruction within the
lacrimal drainage system [5]. The main indication for surgical
intervention is clinically significant persistent epiphora and
discharge in the presence of nasolacrimal duct obstruction.
External DCR is an extremely successful operation. The
success rate of external DCR has been reported at between
80% and 99% depending on the surgeon's experience[6].
Recent advances in DCR include the techniques of endonasal
DCR and laser DCR. In recent years, there has been a
considerable interest in the popularity of endonasal and laser
DCR compared with conventional external DCR [7-9]. This has
been possible with the advent of advances in techniques and
instrumentation, especially in the fields of endoscopes and
video monitors [8-9]. The success rate of endonasal and laser
DCR has also increased in recent years, the main purported
advantage being the absence of a cosmetic scar. A visible
skin incision is usually mentioned as one of the disadvantages
associated with external DCR and is used as a reason to
recommend endonasal or other non-incisional surgical
techniques.
However, external DCR is still preferred widely by many
surgeons. Since it is highly effective and safe procedure, can
be performed in elderly patients under local anaesthesia, with
minimal blood loss, and with highest reported success rate [2].
It has an advantage over endoscopic methods especially in
cases with an acquired defect, post-traumatic or neoplastic.
EXT DCR may be successfully performed even in small
hospitals with modest instrument requirement.
Therefore, it is felt that a study regarding the main
disadvantage of external DCR, the external cosmetic scar,
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is helpful in asserting that the historically established gold
standard technique of external DCR still holds its fort over
the newer, rapidly emerging favourites of endonasal and
endolaser-DCR, and purpose of our study was to evaluate the
surgical scar of external DCR cosmetically.
SUBJECTS AND METHODS
This prospective, clinical interventional study was conducted
on 57 consecutive (57 eyes) in-patients of PANDO in a
tertiary eye care center. Seven patients were lost to
follow-up, so ultimately study was conducted on 50 patients
(50 eyes). Informed consent was taken from all the patients
who were included in the study. The purpose, method and
basis of the study was conveyed to all of the patients
recruited. The institutional review board approved the study
and we strictly adhered to the tenets of Declaration of
Helsinki. Inclusion criteria of the study were all cases of
PANDO while exclusion criteria was children less than 12
years old, failed DCR surgery, secondary nasolacrimal duct
obstruction [lacrimal sac is involved secondarily following
trauma (naso-orbito-ethmoidal fractures, complications of
maxillary sinus surgery, rhinoplastic surgery, and midfacial
fracture repair), neoplasms (lacrimal sac malignancy) as well
as due to pathology in the neighbouring structures like
conjunctiva, canaliculi, nose, paranasal air sinuses and
pericystic disease], chronic dacrocystitis with fistula and
patients unwilling to participate in the study. All the patients
were subjected to detailed clinical evaluation to establish the
diagnosis of PANDO which includes inspection of the sac
area to see any visible sac swelling, regurgitation of sac
contents on applying pressure over the sac area, lacrimal
syringing, fluorescein dye disappearance test (FDDT) and
nasal examination to rule out any contraindication for DCR
surgery.
All DCR surgeries were performed under infra trochlear
block with intravenous sedation, by a single surgeon. It was
performed by a short 10-mm straight incision, positioned at
half the distance between the medial canthus and midpoint of
the nasal bridge and not extending above the level of the
medial canthus. After completion of surgery, orbicularis was
closed with 6-0 Vicryl (polyglactin) suture and the skin
closed with fine 6-0 Prolene (polypropylene) subcuticular
sutures. Skin sutures were removed at 1wk post operatively.
Photograph of each patient were taken at 2, 6 and 12wk post
operatively.
Cosmetic assessment of the external DCR scar was done by
two methods. The first method includes a post-operative
questionnaire to assess the visibility of the scar by the patient
himself/herself (scar assessment was done by the patients
with the help of mirror), the overall satisfaction with the scar,
the willingness of the patient to undergo the same operation
again regarding the scar and assessment of the level of

discomfort experienced during suture removal (Table 1) [10].
These being assessed at 2, 6 and 12wk post operatively.
The second method of assessment of scar was by two
independent observers of same expertise and speciality.
Photographs of each patient were randomly shown to 2
observers on 15 inch computer screen with resolution of
1366伊768 at 2, 6 and 12wk following surgery. Photographs
of each patient were taken under same light condition and
technique as described by Devoto [10]. The observers
were carefully instructed to look for the incision in its
appropriate location. The observers rated each photograph by
using the following grading: invisible incision (grade 0),
minimally visible incision (grade 1), moderately visible
incision (grade 2) and very visible incision (grade 3) (Figure 1).
Statistical Analysis Sample size was assessed by sample
size estimation for proportion. Kappa test was utilised to
check the agreement of scar grading between the two
observers. The two observers were trained and retrained till
the agreement between their observation were graded as
substantial by Kappa test. Kappa value for agreement was
assessed as poor agreement (<0), slight agreement (0-0.2),
fair agreement (0.21-0.40), moderate agreement (0.41-0.60),
substantial agreement (0.61-0.80) and outstanding agreement
(0.81-1). Non parametrical Wilcoxan signed ranks test and
the relative risk was used to analyse the improvement of scar
grading by patients and observers in consecutive follow ups.
Data were analysed using SPSS version 20. A 2-tailed -value
臆0.05 was considered statistically significant.

Table 1 Questionnaire regarding the cosmetic scar 
Question Response Grade 
Is your incision site visible? No 0 
 Minimally visible 1 
 Moderately visible 2 
 Maximally visible 3 
Satisfaction with the scar? Present - 
 Absent - 
Considering the scar, will you 
repeat this procedure again? Yes - 

 No - 
Any discomfort experienced 
during suture removal? No discomfort 0 

 Mild discomfort 1 
 Moderate discomfort 2 
 Severe discomfort 3 

 

Figure 1 Photographic grading of scar at 2wk (grade 3), 6wk
(grade 1) and 12wk (grade 0).

Scars evaluation after external dacryocystorhinostomy
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RESULTS
Out of 57 cases ,who underwent DCR,7 patients did not turn
up for follow up and were excluded from study. So, 50
patients (50 eyes) of PANDO were included in this study In
our study, mean age of patients were 42.1 依14.6y. Females
comprised [39 (78%)] while males comprised [11 (22%)] of
the total number of patients. Nineteen (38%) cases were of
right side, 31 (62% ) cases were of left side. Anatomic
success in our study was seen in 48 (96%) cases.
Thirty-four (68% ) patients graded their scar maximally
visible (grade 3) at 2wk which is reduced to 7 (14%) at 6wk
which further reduced to 1 (2%) patient at 12wk. Change in
scar grading from grade 3 to grade 0 in consecutive follow-up
(2, 6 and 12wk) was found to be highly significant ( <
0.0001, Table 2) .
Relative risk of unacceptable scar (grade 2 and grade 3)
between 2 and 12wk was 0.10 (95% CI: 0.04 to 0.23),
denoting reducing trend (Figure 2).
When patients were asked about repeat surgery after taking
scar into consideration, 31 (62%) patients does not want to
undergo the same procedure at 2wk. However, at the end of
12wk it has reduced to 3 (6%) patients ( <0.001).
Discomfort during suture removal was experienced by only 7
(14%) patients, and they complained only of mild discomfort.
Two independent observers graded the scar at 2, 6 and 12wk
postoperatively. Kappa test showed the agreement between
the two observers at 2 (0.62), 6 (0.61) and 12wk (0.67).
Average score of observer 1 and observer 2 at 2, 6 and 12wk
was 2.75 (0.45), 1.94 (0.73) and 0.94 (0.87) respectively
showing marked reduction in scar grading. Wilcoxan Signed
Ranks test was used to analyse the improvement of scar
grading by two independent observers between 2, 6 and
12wk and was found to be highly significant ( <0.0001,
Table 3).
Relative risk of unacceptable scar (grade 2 and grade 3)
between 2 and 12wk was 0.27 (95% CI: 0.18 to 0.41)
showing marked reduction in scar grading.
Patients satisfaction level regarding scar grading was
compared with the observers at 12wk. It was found that 80%
of the patients were satisfied with their scar (grade 0 and
grade 1). Similarly, satisfactory scar grading (grade 0 and
grade 1) was also given by observer 1 (82%) and observer 2
(76%) at 12wk, postoperatively (Figure 3).
DISCUSSION
DCR surgery through an external approach has been the gold
standard for the treatment of nasolacrimal duct obstruction
with a success rate of over 90% [11]. External DCR is
technically easier, with an unimpaired view of the surgical
area and well-defined landmarks allowing the creation of a
wide bony window and the use of mucosal flaps to obtain an
epithelialized DCR tract [12]. For these reasons and due to its

high success rate, external DCR is the preferred primary
procedure. However, the presence of a cutaneous scar has
been reported as the major disadvantage of an external DCR
from the patient's perspective. Previous studies about DCR
have shown that patient satisfaction may not necessarily
correlate with objective success rates and in case of
cutaneous scar, only reliable way to ascertain the significance
of the scar is from patient feedback [13]. Mathew [14]

described "patient satisfaction'' in a retrospective study and
telephone questionnaire comparing non-laser endoscopic
DCR and external DCR, and found no significant difference
between the two for patient satisfaction (75% 86% ,
respectively).
However no such scale is available for grading external-DCR
scar. Therefore a standardized approach to assess the
cosmetic significance of the external DCR scar is the order of
the day and we undertook this study to assess the cosmetic
significance of the scar in DCR patients, postoperatively.

Table 2 Questionnaire based scar grading by patients post 
operatively                                                   n (%) 

Grades 2wk 6wk 12wk 

0 (Not visible) 0 3 (6) 19 (38) 
1 (Minimally visible) 1 (2) 9 (18) 26 (52) 
2 (Moderately visible) 15 (30) 31 (62) 4 (8) 
3 (Markedly visible) 34 (68) 7 (14) 1 (2) 
P  <0.0001 <0.0001 

 

Figure 2 Scar grading by patients.

Figure 3 Comparison of scar by patients and observer at 12wk
OB: Observer.
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Although the Vancouver assessment scale is often used to
assess burn scars. Studies that compared the patient and
observer scar assessment scale (POSAS) with the widely
used Vancouver Scar Scale revealed that the former was
more reliable than the latter [15]. At present, the POSAS is
being used to evaluate the rehabilitation process in different
types of injury and has been advocated by many for scar
assessment [16-17]. Lately, the Stony Brook Scar Evaluation
Scale was proposed. It includes 5 parameters (width, height,
colour, suture marks, overall appearance) and a total score of
0-5 points, where increasing score correlates to scar healing[18].
In the literature, various skin incisions have been described
for external DCR[19-22].
Langer [23] described the normal tensile strength lines of
the skin and reported that the direction of the incision line
was one of the most important factors determining final scar
formation. Borges emphasizes the importance of obtaining
relaxed tensile strength lines at the skin incision and
recommends that the incision should be performed parallel to
the tensile strength lines[24].
Sharma [25] studied to evaluate the significance of the
surgical scar of external DCR as assessed by the patients.
Totally 20.6% scars were felt to be visible by patient, 10.5%
were rated >1 on a scale of 1-5 and 4% were rated >2. The
average age of patients was highest for those patients with
invisible scars, and the lowest average age was for those with
scars that were rated >1.
Devoto [10] evaluated the appearance of the skin incision
in external DCR 6wk and 6mo after surgery. Six weeks after
surgery, 26% patients could not see their incision site (grade
0) and 9% graded it as very visible (grade 3). Six percent of
the patients were not satisfied with the appearance of the
incision. Six months after surgery, 44% patients could not see
their incision site (grade 0) and no patient graded it as very
visible. All patients were satisfied with the appearance of
their incision.
Dave [19] studied subciliary incision for external DCR
and showed objective grading of the scar by the physician
was 88.2% (grade 0-1) and subjective scar grading by the
patient were100% (grade 0-1) at the final follow up.

Ekinci [26] compared the effect of W-shaped skin (WS)
and linear skin (LS) incisions on cutaneous scar tissue
formation in two separate patients groups who have
undergone external DCR. Self-assessment scores for the
incision scar were grade 2.28依0.94 in the Vertical incision
group, and grade 1.68依0.57 in the "W incision" group ( <0.01)
while the mean scar assessment scores by independent
observer were grade 2.13依0.95 in the Vertical incision group,
and grade 1.57依0.68 in the "W incision" group ( <0.01).
In another study, they minimized patient related factors by
performing LS and WS incisions in the same patient group,
and showed that WS incision is a good alternative to LS
incision for reducing scar formation after external DCR[27].
Another study showed minimum incision (5 mm) no skin
suture Ext-DCR offers high patient satisfaction and success
rates. Mean patient satisfaction score for the appearance of
incision was 99.2[28]. Recently, a study compared "V-incision"
external DCR with conventional approach and concluded that
both approaches has a similar functional success rate but
"V-incision" external DCR has superior aesthetic outcomes
as reported by surgeons and patients[29].
In another study, they minimized patient related factors by
performing LS and WS incisions in the same patient group,
and shows that WS incision is a good alternative to LS
incision for reducing scar formation after external DCR[26].
In the present study, post operative scar assessment was done
at 2, 6 and 12wk and result were comparable with the above
mentioned studies. At 2wk, 68% patient graded there scar as
marked which reduced to 14% at 6wk and it further reduced
to 2% at 12wk ( <0.0001). Change in scar grading from
grade 3 to grade 0 in consecutive follow up was also highly
significant ( <0.0001). The relative risk between 2wk and
12wk for unacceptable scars (grade 2 and grade 3) shows a
significant reduction (relative risk, 0.10: 95%CI: 0.04 to 0.23 ).
Photographic evaluation of patients for grading of the scar by
two independent observers was done at 2 6 and 12wk
postoperatively. At 2wk, observer 1 and observer 2 graded
76% scars as marked (grade 3) which reduced to 21% at 6wk
and it further reduced to 7% at 12wk respectively ( <
0.0001). Average score of observers at 2, 6 and 12wk showed

Table 3 Post operative scar grading by observers                                    n (%) 
2wk 6wk 12wk 

Parameters 
OB-1 OB-2 OB-1 OB-2 OB-1 OB-2 

Grade 0 0 0 2 (4) 1 (2) 19 (38) 15 (30) 
Grade 1 1 (2) 0 10 (20) 11 (22) 22 (44) 23 (46) 
Grade 2 10 (20) 13 (26) 26 (52) 29 (58) 6 (12) 8 (16) 
Grade 3 39 (78) 37 (74) 12 (24) 9 (18) 3 (6) 4 (8) 

sx ±  2.76±0.47 2.74±0.44 1.96±0.7 1.92±0.69 0.86±0.85 1.02±0.89 
Mean 2.75 (0.45) 1.94 (0.73) 0.94 (0.87) 
P <0.0001 

OB: Observer. 

Scars evaluation after external dacryocystorhinostomy
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marked reduction in scar grading ( <0.0001). The relative
risk between 2wk and 12wk for unacceptable scars (grade 2
and grade 3) shows a significant reduction (relative risk,
0.27; 95%CI: 0.18 to 0.41).
When patients were asked about repeat surgery regarding
scar only 6% of patients does not want to undergo the same
procedure at 12wk. Discomfort during suture removal was
experienced by 14% of patients, and they complained only of
mild discomfort. There was definitely no reason for them to
undergo the same surgery again or refer their friends for the
same procedure.
The mean age in our study was 42.1 依14.6y which was
similar to study done by Ekinci [27] (40.8依14.3y) and Dave

[19] (41.75y) which also showed less scarring in this age
group. However, age in our study was much lower than the
study reported by Devoto [10] (61y), Sharma [25]

(67y) and more recently by Kashkouli and Jamshidian-
Tehrani [28] (52.9y). Further, Kearney [30] and Caesar

[31] suggested more pronounced scarring in young
patients and Caesar [31] suggested that the high scores in
younger patients may come from their otherwise smoother
and less flawed skin and good visual acuity, which allows
them to observe scar formation more easily [30-31]. But in our
study less scarring was seen in younger age group which may
be due to meticulous suturing of two layers orbicularis
and skin. Similarly, Ciftci [32] reported less visible scar in
lateral nasal sidewall incision with closure of the lacrimal
diaphragm compared to skin only closure.
Though numerous studies has been done in the past on
external DCR scars but majority of these studies belong to
Caucasian population. This study is the first of its kind which
originate from Indian subcontinent and studied the
conventional DCR scars. In the present study, the skin
incision in external DCR is satisfactory in most patients. Its
appearance improved with time. At 12wk, 80% , 82% and
76% of the incisions were graded cosmetically good (grade 0
and grade 1) by patients, observer 1 and observer 2
respectively.
However, limitation of our study is that it is a simple grading
scale which neglected other parameters of scar assessment
such as width, height, pigmentation, colour and suture marks
of considered in other validated studies[15-18].
External DCR is noted to be a very successful procedure. It
remains the preferred primary procedure in the treatment of
nasolacrimal duct obstruction and chronic dacryocystitis. An
additional benefit to the classic external DCR is that it does
not require expensive high technology equipment and can
therefore be performed in places with developing medical
infrastructure. Where access to endoscopic equipment is
available, endonasal DCR can serve as an alternative primary
or secondary procedure though it is not preferred when
simultaneous lacrimal biopsy is required.

However, external DCR remains the primary operation of
choice in developing countries due to its low cost, high
success rate, reasonable operative time and patient comfort[33].
Thus in light of above results, we concluded that external
DCR is a highly effective and safe procedure in PANDO as
well as in failed DCR and traumatic nasolacrimal duct
obstruction in which naso-orbito-ethmoidal fracture is the
main cause and better surgical outcome has been reported
with external DCR with or without intubation[34-35].
Also in view of low percentage of cases who complained of
marked scarring in the present study, thus scarring should not
be the main ground for deciding the approach to DCR
surgery, even in young cosmetically conscious patients.
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