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Abstract

Objectives: Postoperative free flap monitoring is crucial as early detection of flap compromise and intervention
can substantially increase the flap survival rate. Primary observers of free flap in recovery room is different
dependent on the on-duty resident in most of the teaching institutions. A standardized free flap surgical protocol
and postoperative monitoring is essential in these circumstances.

Methods: 10 patients who underwent free flap reconstruction for oral cavity cancer ablative surgery using our
standard patient section, pre-operative assessment, surgical protocol were included in this study. Post
operatively, along with the clinical assessment of flap, smartphones were used to capture flap photos under
standard lighting conditions and real time assessment was done using a WhatsApp messenger group by sending
it to the operating surgeons and residents. The photos were assessed for any colour or texture change and in
case of any flap compromise, patient was taken back to operation room without any delay.

Results: Our protocol helped in reducing the time interval between identification of the flap compromise and
re-exploration, which is the one important factor for flap survival. The flap taken for re-exploration in our study
group was salvaged successfully.

Conclusion: We suggest a cost-effective, simple and less time consuming multidisciplinary free flap
monitoring protocol using smart phone photography and a messenger for evaluation by the operating team and
the residents would be an effective method along with clinical monitoring for substantially increasing the
success of free flap salvage rates especially in a teaching institution.
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INTRODUCTION

With recent advances in reconstructive surgery, the success rate of free flap anastomosis is > 90% [1,2]. Close
monitoring of these flaps for early detection of vascular thrombosis and intervention can further enhance the
success. The gold standard in flap monitoring is the clinical observation of flap colour, turgidity, temperature
and capillary refill [2]. Clinical monitoring in a tertiary centre involved in training postgraduate trainees requires
strict monitoring and stringent protocols to be in place to assure predictable success outcomes.

Clinical observations are observer-dependent and can influence the overall success of flap survival. With the
availability of high-speed internet connectivity and easy access of high-resolution imaging through
smartphones, using standard lighting conditions, we attempt at putting forward a free flap monitoring protocol
for predictable free flap success outcomes. This study puts forward a standard simple, convenient, cost-effective
and less time-consuming protocol for the management of patients undergoing microvascular free flap transfer
in oral and maxillofacial region and postoperative monitoring of these flaps.

MATERIALS AND METHODS

In a pilot study conducted at the SDM Craniofacial Surgery and Research Centre, 10 consecutive patients who
underwent composite resection of the tumor by the faculty of Oral & Maxillofacial Surgery, free tissue transfer
was performed by the faculty of Plastic and Reconstructive Surgery. Ethical clearance obtained from
Institutional Review Board.

All suspected cases of oral cancer underwent an incisional biopsy in our unit and the biopsy proved patients
undergo a pre-operative Computed Tomography scan of 1mm thickness of the face with contrast and
DentaScan. High resolution Ultrasonography of the lesion and Neck was performed to ascertain the nodal status
of all the patients.

The extent of spread of the tumour and the clinical staging governed the choice of resection and subsequent
reconstruction. Following a review of the case with a joint discussion amongst the resective and the
reconstructive teams, the most appropriate flap of choice was chosen keeping in mind the anatomy to be
reconstructed and the function to be restored. Colour Doppler study of the respective vascular pedicles was
performed for all patients before the surgery.
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The protocols followed for preoperative management of all patients scheduled for tumour ablation and
free tissue transfer include:

Optimizing the patient and getting clearance for surgery from the anaesthetic team.
All patients undergoing free flap surgery were tracheostomized.

Following resection, the recipient vascular bed was prepared and using a tourniquet time of t=<2hours,
the tissue was harvested.

Following anastomosis of the vessels, layered closure of the wound was performed.

Minivac drains are placed to eliminate dead space and to evacuate serosanguinous fluid from the
operated site. all measures are incorporated to maintain adequate flow through the anastomaosis site.

Normotensive anesthesia, adequate fluid load, maintaining adequate input/output and adequate
temperature in the surrounding post-operative recovery ward was maintained. Air conditioning of ward
is avoided.

Instituting aspirin 75mg H/S on second postoperative day was followed for all patients. Vitals were
optimized, intra venous fluid resuscitation,

30-degree head end elevation and same head position was maintained for all the patients.

Valid written informed consent for capturing and uploading pre, intra and post of photographs obtained from
all patients.

Flap monitoring protocol includes clinical monitoring of flap for:

Color, turgidity, temperature and needle prick test every 30 minutes for 2 hours post-operatively and
then hourly monitoring was done for the next 72 hours.

A photograph of the flap was taken using a smartphone with camera and light settings to assess the
arterial and venous flow and integrity.

A One Plus 7T Pro (One plus technology Co. Ltd., China) smart phone was used to capture the flap photographs
using standard light (Hanualux Blue 30), focal length and aperture. Photographs were uploaded to a WhatsApp
group with all surgical team as members (Figure 1). Any change in colour of the flap was assessed with
comparing to the previous photographs at regular intervals as mentioned. Clinical and photographic assessment
stopped once the operating surgeon decided to take the patient back to OT for re-exploration or after 48 hours
of uneventful period [1].
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Figure 1: Realtime assessment of flap photographs using WhatsApp messenger.
RESULTS

In a pilot study including consecutive 10 patients undergoing microvascular free flap transfer in the oral and
maxillofacial region were monitored. Only one patient in our study group underwent re-exploration (Figure 2)
and the other 9 flaps healed uneventfully. One patient was taken up for flap salvaging after 4 hours
postoperatively when the flap photograph showed a significant color change which indicated flap cyanosis. On
clinical assessment, the prick test was negative. The flap survived after re-exploration. Our protocol helped in
early detection of flap compromise and also reduced the time interval between identification of signs of
thrombosis and re-exploration which is the key factor for increased flap survival rates.
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Figure 2: Free flap photographs taken at immediate postop, 2 hours post op and 4 hours post op showing
colour changing dusky.

DISCUSSION

Microvascular free tissue transfer is a reliable method for reconstruction of complex surgical defects in oral and
maxillofacial region. Success rate of these flaps is likely attributable to technological advancements in
preoperative planning, intra-operative surgical techniques and equipment and postoperative flap monitoring.
Despite of these advancements, there is still lacuna present in timely identification of flap compromise. The
time interval between flap compromise and re-exploration in a key factor in salvaging these flaps [2]. The high
success rate in our centre is accredited to the strict protocol followed in management and monitoring of these
patients.

The most common causes for flap compromise include pedicle thrombosis, bleeding or hematoma, kinked
pedicle due to poor orientation, suturing flap in tension and patient factors like vigorous neck movements [1,3-
7]. Most of these flaps can be effectively salvaged by prompt identification of flap compromise and immediate
re-exploration. A study conducted by Duc T. Bui and colleagues observed a significant difference between flaps
that were reexplored less than 5 hours after detection compared with those that were reexplored more than 5
hours after detection [1]. Our experience is also consistent with this observation. In the patient taken back to
operating room immediately after detection of flap compromise, the flap was salvaged.

The protocol of flap monitoring using smartphone photography and transferring it via WhatsApp messenger to
the operating surgeons have undoubtedly helped us immediately recognising the change in colour and turgidity
of the flap, which are known indicators for flap compromise, when it initiates itself. The ease of transmission
of photos via smartphone and avoiding inter person observer bias makes this a potential tool for relatively
accurate assessment of free flap in a timely fashion [8-10]. Our study is similar to that of Kim et al where he
used digital imaging in evaluation wound [11]. The time frequency of flap monitoring to be kept as half an
hourly for 2™ postoperative hour and then extending it to every hourly aid in early identification of flap
compromise. Various studies have demonstrated that the salvage rate venous thrombosis is higher than that of
arterial thrombosis due to the difficulty in detecting a pale ischemic flap than a congestion in flap [8-10]. Our
method of photographic monitoring under standard light settings could detect both pale and dark colour changes
in flap very effectively. This is one of the main advantages to this technique when used in conjunction with the
clinical assessment my maintaining temperature, turgidity, colour and needle prick test.
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Most of the flap failure happens in the first 72 hours post operatively [8]. Tracheostomising the patient also
significantly reduces the vigorous neck movements and reduces the manipulation and the duration of induction
of anesthesia to the patient taken back to operating room for re-exploration. The vacuum assisted drain kept in
situ would instantly remove any edema fluid collection or hematoma around the anastomosis site. This also
reduces the chance of early flap compromise. Flap compromise due to vasospasm can be reduced by keeping
the Intensive Care unit in ideal temperature, by avoiding air-conditioning or using any other temperature
controlling devices.

CONCLUSION

To conclude, we suggest a cost-effective, simple and less time consuming multidisciplinary free flap monitoring
protocol using smart phone photography to be done under standard light settings and transferring it via a
messenger subjecting it for evaluation by the operating team and the residents would be an effective method for
substantially increasing the success of free flap salvage rates. Also, this method cannot be used to replace the
clinical monitoring, but can be used as an adjunct, especially in teaching institutions to facilitate real time
evaluation of free flap by operating surgeons to reduce the observational bias by the residents or nurses.

ACKNOWLEDGEMENT

Authors would like to thank Dr. Niranjan Kumar, Vice Chancellor, Shri Dharmasthala Majunatheshwara
University, Medical Director and Director of SDM Craniofacial Centre, Dr. Balaram Naik, Principal SDM
College of dental sciences and hospital and Dr Venkatesh Anehosur, Professor, Dept. of OMFS, SDM College
of dental sciences and hospital for the support, encouragement and facilities provided.

Financial support and sponsorship - Nil
Conflicts of interest - There are no conflicts of interest.
REFERENCES

1. Bui DT, Cordeiro PG, Hu QY, Disa JJ, Pusic A, Mehrara BJ. Free flap reexploration: indications,
treatment, and outcomes in 1193 free flaps. Plast. Reconstr. Surg. 2007 Jun 1;119(7):2092-100.

2. Perng CK. Recent advances in postoperative free microvascular flap monitoring. Formos J. Surg. 2013
Oct 1;46(5):145-8.

3. Kroll SS, Schusterman MA, Reece GP, Miller MJ, Evans GR, Robb GL, Baldwin BJ. Timing of
pedicle thrombosis and flap loss after free-tissue transfer. Plast. Reconstr. Surg. 1996 Dec;98(7):1230-
3.

4. Khouri RK, Cooley BC, Kunselman AR, Landis JR, Yeramian P, Ingram D, Natarajan N, Benes CO,
Wallemark C. A prospective study of microvascular free-flap surgery and outcome. Plast. Reconstr.
Surg. 1998 Sep;102(3):711-21.

5. Yii NW, Evans GR, Miller MJ, Reece GP, Langstein H, Chang D, Kroll SS, Wang B, Robb GL.
Thrombolytic Therapy:: What Is Its Role in Free Flap Salvage?. Annals of plastic surgery. 2001 Jun
1;46(6):601-4.



Jawahar Anand / Int J Cranio Maxillofac Surg Rehab Volume 2023, Article 1D 23094311, 7 pages.

6. Nakatsuka T, Harii K, Asato H, Takushima A, Ebihara S, Kimata Y, Yamada A, Ueda K, Ichioka S,
Cordeiro PV. Analytic review of 2372 free flap transfers for head and neck reconstruction following
cancer resection. Journal of reconstructive microsurgery. 2003;19(06):363-8.

7. Brown JS, Devine JC, Magennis P, Sillifant P, Rogers SN, Vaughan ED. Factors that influence the
outcome of salvage in free tissue transfer. British Journal of Oral and Maxillofacial Surgery. 2003 Feb
1;41(1):16-20.

8. Devine JC, Potter LA, Magennis P, Brown JS, Vaughan ED. Flap monitoring after head and neck
reconstruction: evaluating an observation protocol. J Wound Care 2001;10:525-529.

9. Varkey P, Tan NC, Girotto R, Tang WR, Liu YT, Chen HC. A picture speaks a thousand words: the
use of digital photography and the Internet as a cost-effective tool in monitoring free flaps. Ann. Plast.
Surg. 2008 Jan 1;60(1):45-8.

10. Murphy Jr RX, Bain MA, Wasser TE, Wilson E, Okunski WJ. The reliability of digital imaging in the
remote assessment of wounds: defining a standard. Ann. Plast. Surg. 2006 Apr 1;56(4):431-6.

11. Kim HM, Lowery JC, Hamill JB, et al. Accuracy of a web-based system for monitoring chronic
wounds. Telemed J E Health. 2003; 9:129 —140.

R
.
Nig
i’

Published by MM Publishers
https://www.mmpubl.com/ijcmsr

<o
%
e

@O0

ygeaiinvyyd

This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0
International License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.

To view a copy of this license, visit http://creativecommons.org/licenses/by-nc/4.0/ or send a letter to Creative Commons, PO Box
1866, Mountain View, CA 94042, USA.

©2023 Jawahar Anand, Nikhil Nagaraj, Amal Suresh, Anil Kumar Desai



https://www.mmpubl.com/ijcmsr
http://creativecommons.org/licenses/by-nc/4.0/

